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Met hod for treating dissem nated cancer Field of the
i nvention The invention relates to an
woieennTe3svher apeutical ly nethod for treati ng p&CITaPRE6/012305
suffering from di ssem nat ed, cancer, by adm ni stering
expanded tunour-reactive CD4+ hel per and/or CD8+
medlol YoPHERPaisebimidtal antsom one or more met i nel
| ynph nodes draining a netastasis, wherein the
T-1ynphocytes are not CD4+ CD25+H | ynphocytes, i.e.
F,emtbqtpéﬁﬁ,gm,ohnventi on does not cover regulatory
nphocyt es. Background of the invention The | ynph
Theswnam rhieatnan Einmuquiekarsutically Jesthod fostreating Qane;%ph

sufférifPr &t |di’s§§m|ﬁé?éoeééhcf# ltb'y@dﬁﬁr'n&'eﬁﬁé EXhnde@ ®Mmour-reactive CD4+
Interstitial fluid. The vessels transport excess

helper angfer a8y Tf'VG\WP‘FW%? abtainpble fropnere;of MorsJAgting! lysaph nodes
draiﬁiﬂg aRbtdSRsis! wﬁ&e‘rﬂﬁeh" I?ﬁ‘@ﬁ&éﬁ@s‘"‘%ra%’t CO4aRrayRA IVﬂphocytes

kflow of the | hree main types of
i.e. therpsesant mw@%wm&ww%gwﬂ HMRBESYtESnphat i cs,
and | ynph ducts. Lynph capillaries join to formlarger
vessel s cal l ed | ynphatics or |ynmph veins. These
Backgeaunsl ef thedaventifiuct i ng vei ns but have thinner walls

Theqﬂﬁpﬁ §§l§t‘éﬁ1‘6€hﬁélr{sad B&WoPH%T%ssél@ﬂ’wat B&Yy Wﬁfbﬂ gebBrless, watery
valves. In the sk hatics are |oCated in

fluidsqriginating éreusmtqr%tglabﬂ% ;AR yanePof-asesnivigeaway from

|nterhﬁ‘al‘éb§€é?sr iftbody mtéﬁ%eﬁﬁﬁﬁﬁ@{ﬂehlédﬁsh@%aﬁ/h% beveitg
ormfptbexuses (networ ks) around them At certain

backfiavsef the ymeficitTihedhrestraain types wf lygtrbatic yegsels afe dymph

capfamds, Iynﬁ'ﬁ\%ﬁbsa'aha@ydnﬂ{ 8@AS. Lyhadh Eﬂl&héé jOPﬁO'fUﬁ’FPE?éérQessels
tissue. Lynph filtered throug |'east. one

callBPH I @ BB Fin, THES (RSFTHS biope-sPadIcns RiBs bal have

thmﬁé’r’Wls%@?@laﬁ@ly Ripgdrilbrh& andWhéyhave rholesiaik. IR ¥kAND
connective tissue filled wi t'h | ynphocytes that

Iymrenﬂt'péefe laprted issybsyitapequs tissvie @nd folloMesame patbs as VRingHig the
viscBRA ?“y,mdrﬁﬁcé yéma'ﬁallysfolld?/v Qﬂé‘r‘ié%oénd%ltrﬁ‘ FFeQ@sé%' (ﬂ@ﬂvorks) around

circulation and about half of the fluid is dra

ed
thermrtcreriAin I8925196S BIRNALICS enteelTRS NORES iisse gresmall specialized

orgeﬁfsftﬁé%hsIEVdSmi?}ﬁbhéhc\{%%@|Ly(n‘3ﬂfii<f ItBred tHroll ﬁﬂeast one lymph
i ncreasi ngly accepted view that practica

nodg befose) rewgnag th?avqngﬁaﬁvc%%thnéwhoptﬁh lesmm%?qeé@q a%'tﬁfé with
an ihfefridl hOR&bmblbT @btk ctitie sduRmed With Mnéhﬂtpﬂés\ﬂ%i%ﬁhé?ct ahy

an active nechanism- al so used bX\ bl ood c§1 é
destiRy B8ebanierd anhViEysEs JB A Apde fhisdy eh % capiaghwih od
cnrculﬁf@hé)'rd/%&iﬂﬁalﬁ BNAE¢LIA8s Ardired iR thy Eﬁi&dfbé&ﬁé it I63veésities Rode

ynph nodes are faound in the arnp ? %r0|g %¥
via @hggqrentdmpg%tmﬁel (Renkin). Itis an mcreasmg y actepted view tha
practically all spreading of malignant cells from epithelial tumours first occur through
thin fenestrated lymph vessels (by an active mechanism — also used by white blood
cells) before entering the general blood circulation via the l[ympho-venous connections
in the lymph nodes. Clusters of lymph nodes are found in the armpits, groins, neck,

chest, and abdomen.

Primary tumours or primary tumour areas drain to one or more so-called sentinel lymph
nodes, where the sentinel node is defined as the first lymph node, or nodes, to receive
lymphatic drainage from a tumour, also known as the “sentinel node concept”. This is
also the first site of metastasis and it has been shown in several solid tumour types that
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Primary tunours or primary tunmour areas drain to one

or nore so-called sentinel |ynph nodes, where the
wOoeoi7me89 node is defined as the first |ynph mead&EP2a16/012305

nodes, to receive Iynphatic dr ai nage from a tunour,

al so known as the "sentinel”node concept”. This is

the KS6% Iyrfih Fb(ﬁesrtnef%ista%egfls ﬂﬁfo@@ﬁé@‘ﬁbnﬁleﬂﬂﬁme's@nﬁ?& nBee R free of

own 1 nh several solid tunour types thatthe risk of

tumP%ﬁ?HS ndgesenting] soge 3n s idantifind dying suseesy Sy iiniegtiga of a tracer
or dz &Bs‘t‘fr{cerb?&‘ﬁ'\dd e tiRBuOThEs RUMstanetd Sre tFdHRpSREY intBé lymph

de can be 1dentified during surgery by injection of
capifiarigsansraceumgiate tvipugh-phagoaytesin gy m?@rqmﬁeeﬁ in the septinel

nod§§P§E@|98ﬁf@ﬁ§tﬁé t@ﬂﬁﬁpak‘ﬁqnd Fj}rr{ph%oh)ég@ hTHead%eérﬁrd\éﬁtors

accumu ? oCyt 0S| S macr ophages i n
have Frcestinshaye) thabidiesenting! llwngp M%udwwng atmtmrm ﬁﬁmw are a
potehigl ﬂyh%ul'dérfghnﬁﬁ%§ fmouthEadiie Q’Q?ﬁwphé’éﬁébt f8F f VIR Expansion,
r ecent e/ at” the senti nel nodes drai ni ng
as the pentinalRodes mAy contain a sybstanptial amquntcw Tstymrhecytgs, that have
beefR! §Eh§|@e|d>{0\§/5ﬂ@‘f¥]eﬁlﬁa&{t?g¥ § Rs 4nd Mﬁﬁ@?&&)@ /ﬁﬁmfo‘%rxphﬂsﬁh e

expansi on sentinel nodes may contain a

Iym@uwtear(Maats etrabunanuserint, Kengsep ey ak&ur d Bael, aeogetadeen
sensitized towards tunour-antigens and undergone in
vivo expansion in the [ynph nodes (Marits et al,

Howexay siertil pow, khes sebbeastKnawn thafrseguential lympbatiediainage

invo @értalH ﬂwdﬁ\h&dal Rl%h Addeipplieidlo rﬁéﬁ&a&@%‘éﬂveﬁlhﬁé that for a

sequenti al atic drainage involving a certain
metastasis one ar mquqgmmdweastﬁlm@@th€dﬂﬁ*@ﬁ@§§é§¢%6%b%ﬁqected

i.e. that for a netastasis one or nore |ynph nodes

drain the netastasi s area can be detect ed.
D'*EQP%'I"C@‘?IF‘@ igventiold | nvention A netastasis of a primary

A mEfé'gE\‘é[T dfd &ﬁrﬁérp‘ T IS dEMHRES]s d &kt felditihg %ch@ spread of a
sprea primary tunour. Metastasis depends on the

prm@anweiouc éwetgstaélqlﬂepea@s ernhesapesr-aells agAyining twe separate
abiliti&€! BeRadedRiotility ta)ﬁd FVdsihvBNE PeNEHhat meRistasizeaé pasically of

net astasi ze are basically of the same kind as those i'n
the saae kind @siagserin Arsuerigingl tlanetarnﬁercaawrsqfeeﬁ i @9ggthetcglon and

metSQlalQﬂesatBCe %ﬁﬁé‘ﬁ\?é‘sﬂhé%‘én&& RI1gin thd ﬁvér'a‘v‘@ Eoloh BSné‘e@'&éWJ
int [iver are colon cancer cells

Howewer éfaq salishaye aawﬂdr'@%reamr@a%da%meabﬂw @davaq?eanother

org #Ppility to invade another organ. Theoretically primary
tunours originate fromthe cells present in the organ
or tissue in which the tunour develops. As the cells

Thebfét.é&@fbrma@ﬂﬁn&rrs bl’@uﬁh‘l@sfrc?ﬂ\ fHRadys ?Fe%eﬁﬂﬁ Wb@dnb@g?sue in
e

pr eexi sti nc%me%/) hati ¢ drai nage sys | ynp [
Wh"iﬂ‘rtaﬁ Hegoyry Re AT theeels inURvsh PFQ%P(?u@ﬁS%SraéfSa?y are
conﬁé@té& {0Wpre¥RiBling/§mpRbtc drdhabe |s%lst8:%V\‘»ynﬁiP| Wil Be PSin&dPYM the
t the "sentinel node conce t “primary tunours

prumr@@nmmrgggh readyiexisting yaph; veésels Up till now, no one has shown

that the “sentinel node concept” of primary tumours also applies for metastases, i.e.
that one or more first lymph node(s) to receive drainage from a metastasis, can be
identified for a metastasis. It has not been shown by anyone that a metastasis induces
lymphangiogenesis, and furthermore, it is not obvious that a metastasis will develop
connections to the lymphatic system.

The present inventors have found that metastases in e.g. a lymph node or in an organ,

such as, e.g., the liver or in a tissue, such as, e.g. mesenteric fat tissue, have
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that one or nore first |ynph node(s) to receive

drai nage froma netastasis, can be identified for a
WOrBe7as13ssi s. It has not been shown by anyone PRAEP2006/012305

net astasi s i nduces | ynphangj ogenesis, and furthernore,

It is not obvious that a netastasis wll| devel op

devéi@ﬁgbeé‘édn%ﬁoﬁs% ?ﬁ@lyhﬁbﬂ?ﬁb@%ysﬁﬁ!ﬁ& GfﬂlnsTtBQytﬁﬁleﬁ&!’és and that

I nventors have found net ast ase
one 95 fOre so-callegh mstigah | 'Y"ZRR:'I'P% . the frs‘t 'M'@Ph WQ?(SbP rpﬁelge
lympH &SitRge Fofa etastadls, AR BRNMAHNEd.f at tissue,
avedevel oped connections to the |ynphatic system and
drains to | ynph nodes, and that one or nore so-called

Theot'é'ﬁ&élf}ejs;rreédﬁ H@Bf ARS cells ffom Hb?aéctésfe%tméwmg pl%@g &(aSBlodP

receive ralnage roma netast asi

vesselreiormed b angingenie Ay tygoessst Rsteymesr. ltusre%he\/%maé the
Iyméﬁa‘?ﬁ@“sgﬁgﬁ% AtRer WaprkakiGedsiRES eN\b?yolﬁlcCHE@elbﬁﬁr%ﬂl 8nd that it is

orne angl og enlc activit trig ered t he tunour.
devqalppeds,lndeme?r@@etjoftthgva%w@rl H%(F’ieé“ §Teé?ff3|'t§”?5a¥4?é‘PeCted for

the p\%&émnﬁ ?Jr¥ et fhaemetdiases lfrsnfﬂs%veleemﬁ@.at tuem)@rg &t bé t

deve I ndependent of the vascul ar ood s%stem

investigated wrté alsﬂmMéthﬁ‘é}H?eﬁﬁf@(? hesf\ dteh%loe%@é H?”Q d grigary
tumB&sft%ﬂ%pttn@tyMﬁ\taﬁé Haa;nfati;hf Wi FRebthaBRy m%ﬁa&xb dFdiﬁE-?jérfﬁom

can e |nvest|gated a simlar techni que as
diffefent tyres R meestaseslocaled HURIbSYWRNePYStiSRHe. ;}yma?ﬁi@r@sw%

mtrdﬁ@orﬁh‘%ll;b ¥H@ Mahietndl Bﬁjd’r‘n@@ﬁ‘e inV&rhtb& Hd@\é@@édtlﬁ@d hidehstasis-

ynphatic drainage fromdifferent types of netastases
dfa'ﬂ'ﬁ@étt"@m‘ nedesmetinelmedes)- Fh%m&nelmﬁﬁﬁafq ipdividyalygocated, and

it is bﬂér‘i AGRAL Hb&‘@é & tRE Shdrfbst Bh&bMal &EﬁﬂeéfrBMQhé RER4Et 8IS that
have identif nmet ast asi sdr ai ni ng nodes

are fhegpetinel nmﬁfess thefest ne@e?sfffene%\t?e'gmaky@t'q draingeafram g
methsisgged, and it is often not the nodes at the shortest
anatom cal distance fromthe netastasis that are the

nmetinel nodes, i.e. the first nodes to receive
Furth¥Ms'e§ ofjé@drﬂﬁgﬁ'\é‘I fyPABren JIRE 35 RS bz sertihvehdrs %B?é ¥I$xﬁﬁn
such netinel lynph nodes by the present invent

that ﬁwé@w lymeoaykrsywithhsresifis aﬂl\fl%ﬁw@wf&t%% Gells in the

corré%ﬁdfﬂg%éﬁ’st‘aglbt Yhe preaestSniehtors WP furthet §rﬁ)Wﬂhbhtﬁe T-
cor r espondi nﬂ metastasis. The present inventors haye

lymphgcyties r°b rqra etipaympl) ﬁﬁﬁ%fcgarb%e eRandadand peed for

trealfRdrt b HisbofPBteacdnEeChisedigs expanded and used for
treatment of dissem nated cancer diseases Accordingly,

the present invention relates to a nethod for treating
Acc@rdﬁ%iy Y presédrit fiveRfiod Fedatestdla ﬁﬁzﬂ’fﬂdﬂ‘@i &bt CStient §ifffering

od conprising i) identifying in a patient one or
fron"h@ pgsw@ﬂawg cangai the pgihed comprising
i) identifying in a patient one or more metinel lymph nodes,
ii) resecting the one or more nodes and, optionally all or part of the
metastases,
iii) isolating metastasis-reactive T-lymphocytes from said lymph nodes,

iv) in vitro expanding said metastasis-reactive T-lymphocytes,

V) administering the thus obtained T-lymphocytes to the patient,
wherein the T-lymphocytes are CD4+ helper and/or CD8+ T-lymphocytes and not
CD4+ CD25+Hi lymphocytes, i.e. the present invention does not cover regulatory T-

lymphocytes.
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ii) resecting the one or nore nodes and, optionally
all or part of the netastases, iii) isolating
WOrBe7As1389i s-reacti ve T-1ynphocytes from sai d IPEA[EHP2006/012305
nodes, iv) in vitro expandi g sai d netastasis-reactive
T-1ynmphocytes, v) admi nistering the thus obtained
Beft;';e gﬁﬁ%hl‘?fd’ﬂﬁﬁeﬁ &t&lﬁewﬂ'ﬁlth'e%%ps MR Bletholl ¥ the invention, the
hocytes are CD4+ hel per and/or CD8+
f0||OWJﬂg)/tﬁﬁﬁ$)[§}th@eﬁ@ﬁd not CD4+ CD25+H |ynphocytes, i.e.
the present invention does not cover regulatory
Tl ynphocytes. Before going in to further details with

By theyteray ‘ymeousfreadiive fely mphoeites ieintanded to BiganThiymphocytes

carrf(lﬂglaof"‘té'lgrefcgﬁtaﬁ(ﬁcﬁ?)%egiﬁé fdr@afd r&ibghﬂﬁngtffumour antigen. Herein
-reactive T- tes" IS intended to nean

the tﬁrmynmh@rcwétyecﬁmnwmgytss Fisedend tocoupt TiyMPheRytes carrying a

TCRSE;%E iffci f6r 4R reRBghisiRgG ﬁﬁa@éééwaﬁl HEOW. t%f@@&méﬂﬁf@é&lve T-
ermtunour-reactive I-I ynp ocytes al so tend
5%

lymphnggies Bidyneagiasisseactiue Mylymg Yﬂe@Farg peed mtefclﬂaﬂgeahhs
recogni zing netastasis antigens. |.e. the terns
tunour -reactive Tlynphocytes and netastasis-reactive
By tire termpdiejnas sely’ ds w@s@epm meandnyepbeetesthat pramotg adaptive
immiREREpoRiEdd Ahed Sctvaigended to mean T. | ynphocyt es t hat
pronote adaptive I mune responses when activated. By
the term"Thl cells" is intended to nmean T hel per
By th& ltérﬁl 4 e WTRtéhdetd nﬁ%ﬂ'ﬂéﬁ%r CBThAt PPN §&$m\éﬂ|§féd
activated, using cytokines such as |FN
immuag iespPRgeL When activatedy using eltokinesBugh s '%é{ %Pmam | s
pronoting hunoral imune responses when activated,
usi ng F%oklnes such as IL-4. By the term"CD4+ heI
By tire tsfrpHbE geliss is 1n§endﬁﬂé%a@antT&%ﬁeﬂs PVMS@WE@@' H’gmune
resﬁfﬁ@é?@ﬁe&%\)%%d Ggﬁwgtczt%khéé‘géi&{ adiLion factor FoxP3. By
term | yhpphocytes" is intended to mean
T Iynphocyt es that express CD8. By the term
By thé ?&FH @EﬁﬁyheTpérW]EmbﬁBEﬁ s"li$intdHd8A 48 hebR TORAMPhocytes that
|C£4500yt es that suppress ada t|ve I Mmuné responses,
eXP@%B butdot thedeanseintion fagtaick ¥ 3FoxP3. By the term
"specific activation"” of T-lynphocytes is intended to
mean antigen specific and MIC restricted T-cell
By the terpt ‘GD&tetHyMRNGCHES | lmteraﬁ?d tp Meadnt-lyphoeyies that grpress
cpg unspecific activation"” of T-lynphocytes is intended
to mean a general activation of all T-cells,
regardl ess of T-cell receptor specificity.

By the term “regulatory T-lymphocyte” is intended to mean T-lymphocytes that
suppress adaptive immune responses, expressing transcription factor FoxP3.

By the term “specific activation” of T-lymphocytes is intended to mean antigen specific
and MHC restricted T-cell receptor mediated activation. In contrast the term “unspecific
activation” of T-lymphocytes is intended to mean a general activation of all T-cells,
regardless of T-cell receptor specificity.

The term “tumour-derived antigen” intends to cover tumour cells, a homogenate of a
tumour, which homogenate may be denatured, or tumour proteins, polypeptides or
peptides, e.g. in the form of purified, natural, synthetic and/or recombinant protein,
polypeptide or peptide. Please note that the term tumour herein also tend to cover
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The term "tunour-derived antigen" intends to cover

tunmour cells, a honbgenate of a tunour, which
wohnesmgessat e may be denatured, or tunour pr ot ePA3/EP2006/012305

pol ypeptides or peptides, egg. in the form of

purified, natural, synt het | c and/ or reconbi nant

metRt2i€bNa pﬁmbmamduﬂ THetuB bt détved Bhég&tmapbe .ﬁta@ttm&s@ules
termtunmour herein also tend to cover net ast asi s_ of

fragenirhsreol pRTHItmeRs oF a8RERAAIRRATIVIEE TRIEFYERARAl9" RGMents.

ExahipledCdf sU@étﬁ’&Pbl?ﬁeptfdé@GHE Bbﬁtldelﬁ%fr@ Qucrpthaf%ﬂnﬁ;br%ég $rofif about 5
i ntact nol ecul es and/ar. fragne

regates o
to a@ég&&aé@n%ﬁmém susbias: 81 fomm poreelO %@59 .aa@§ “fggra about 10

to 28 4ffind &dds Groﬂ’ﬁ?ﬁ 'a58§t fzft@msaéhﬁlhlé abids Of @éqawes 3f: adddna fnal
aci ds, such m about 10 to am no aci

molancarcemeation 1rmthec9uﬁer%ﬁﬁfwm akauy 9. 14 arbpesﬁ Qi sugh as. de g_sfmm

abodt™0. Nfo 86 d2:0 i, PERtALEEE0. 2kGabisRB.0 gvf fr@:ﬁ'abﬁuﬂ @B to about 2.0
concentration in the culture of from about O

MM aifarmm aBowt Grito abruy 1£uMdngy be gsegmTae Bifpous: dprives! abigen may
be dhtdlo s rrh@fErﬂM@%ﬁs Pe Zarls@ fl%lﬁpthte p%tlQnthbeftfe@f@da&CBétoB?alﬁed

to a from about 0.3 to about 1. é
uses

fronb@’qsa%ropubm%sqff%arfmabff‘wsa Iyt r@%??%ya'ﬁe'eam%un&@fa}e

an anEoI BIdehatPePtumou? extPadt SoweveMak herfiohé & Bboved offer sources
ated or be obtained from anot her subj ect sufferin

of thertgmouETaed Atigem B3y Ao eE?dBﬁﬁP’e‘éset'H@ MeiperR Agrdingd to
the ng&%ioan aut ol ogous denatured tunour extract, however,

as nmentioned above, other sources of the

tunour -derived antigen nay al so be feasible for use in

By tﬁe E@W@Qy 4Gk ﬂ'féjﬁrgﬁaﬂa@e’f &ree g n‘ﬂﬁﬁslo@fhe sl%)éoﬁ@ Bhasy ® to(b%y
the first I?hase

of or t he secon

und@rﬁgp@é the follpwinge The day ew@epht H%'vmﬁﬁpsWﬁe e%%q/'sc%noted

daymkéﬂa tdr%; mnsﬂﬁgfEﬁ&s@wehﬁéd/wmediaw&vmwpdas«o@.s
first c][ohase i s define oLey

lmt'aftﬁ%% aﬁwaoraesefp%m%a%ﬁn%uw?@ eNVINIAIORItF ?FMY&?W%{PS IL-2

recépﬁﬂsén@méygﬂgﬁgﬁé‘ ﬁ%dhmaMoammrJ?aeﬁve@cdmyeﬁ YTHeC@aASIon

- be ¢ ur e I um an
phase, Y. tEfe'PF"@I?g’ qug%eremé ue%ﬁar@waﬁg‘e eﬁt)op f?&y be

Iym%ﬂﬁc&le@i 'ﬁde-% @éy dﬁWth (tﬁ@ééﬁon@ Iphe$e fsiihitiatéd B§\eaiditibh ef tumour-
arvest o

tes n ich t
B Bep e GO (o Sasispedas, doh SR sEhaN Bhase el
antigen is throughout the text descr | bed as "day 1 of
t he second By. the term "sen I I h "
By the tariy SRS DawReiaer lamendet & yenrae ey Boddde e
recélwﬂvhéhbtfc &bmagé%nff 4 QUMGUr ! RHFRAKY turﬁbtl.uﬁ&frbnmammuﬁ Breas
rimar unmour 0 one
araif s o MPSFoAIBa SETT A YT RS THeSRL el oSF aiF fa the
firstisité ot mléiafs%lsﬁg ar’t(aﬁt A&d Eférﬁsrﬁm@\ ih tse\m;]fél dotie mrﬁdfsm}/wpesﬁhat the risk
several soli u rty t the ri . node
of WA te BGaMEsE OToHSBEIGIPBang Prtinet ek is EF o ifaour
celld. ThE & DhetineNRHiph node” refers to the first lymph node(s) to receive
lymphatic drainage from a metastasis or a metastases area.

The first step of the present method is the identification of one or more metinel lymph
nodes draining the metastasis. As mentioned above, locating a metinel lymph node is
not necessarily an easy task, as it is often not the lymph nodes at the shortest
anatomical distances that are the first to receive drainage from the metastasis.

However, as the present inventors have found that the metinel nodes contain a higher
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cells. The term"netinel |ynph node" refers to the

first |ynph node(s) to receive |ynphatic drainage from
WOo00m7a3svasi S or a netastases area. The first PETAP2@6/012305

the present nmethod is the igentification of one or

nore metinel |ynph nodes dra| ning the netastasis. As
amdURD&f taRSHr-AReN G Thy‘?ﬁﬁﬁdc drRMPR Inob¥SRIAthBOGSVH ﬂweﬂ%ﬁhatlc

necessarily an easy tas as [ is often not the

systapdeam Hhe matastasisy Pé%‘?"é‘ﬁéﬁ'?iﬁﬁ’ yaphyiadesnwaereinhe 085“6“ of

tumBLm'efeBbtfv%tT E/ﬁlph@é’ﬁéé’ Sredétﬁb&ﬂﬁﬁlyfzre%ntﬁé‘&ePWcﬁ?rdémfyﬁwg the one
However, as the present inventors have nd that the

or mpase mesinelnagdes a&awva'?hfoathﬁ rgefbpd astRiging fo the invention.
tunour-reactive T- Iynphocyt es than |ynph nodes further

down the |ynphatic systemfromthe netastasis, or than
One jmieplidentifingiie melitel lymanaiaders by iiesting eRe opmore lymph node

Iocaiﬁg‘?r% tHeeﬁanhV ?eTar{yym%ﬁé§§u1&b% foHRSAHY A Biiph r?o@JEOSuch

e st ep I denti f Yi ng the one or nore netin
locatess ate aneéereblm @hanmaqwt'@a#é aperniakie apd/er E'Pﬁ@m%ﬂbé% eT he locators

can 'eﬂH@r"Bé Sinity eV nBh-afftPbhded. EQahB%er?bme* bhsedPmph

node Is by injecting one or nore | h node 1 ocators
nodg lpcatary argpantivedies in w@ole&ﬁyagmggqsaMOg@ﬁ nyleic pgjds such as

RNA, I9A | 413 BNA ¥NBRwRRARan BEGH tdrﬁ%%ﬂ’écﬁuﬁﬁ@vﬂicﬁfs%e@éﬂtlﬁn

yhar maceut i cal I% accept abl e and/ or bi oconpatib
iR

modaitief: Bletectian obaiinibY b%@ddympm nede lsatars An %‘?\Q’!?f W 'ﬁP?'&}ng

withQRRer ardad@/@! §icntds, 81 ithé biePmeRtbredBRbW AL dII2ARINAS then
are anti bodies in whole or fragnents, nanobodies

madg ey i aslilegicn] meibedssuchNs x-TaXACOMRIHETIERA IAMPIGPhMRCKigraPhy,

pos%ﬂ e'ﬁﬁsslldh fehmiglebfér I§I.‘5J¢.=,II51‘1‘§;I With dcHtiagtigerdedtRgtsuBBtances, such
nodalities. Detection of affinity based | ynph node

as, ¢.gc AdHescAUFNBe syBFaness <Pras@9?¢tws S{P$tAN¢ESRUSh @S-

tecHMERIM-IHE ) ﬁﬁgn&mﬂresoﬁii‘%e@rﬂﬁﬁn@ﬁﬂéﬂ 1BP&IRhdR#tIP Wiagnetic or
Visualization is then made by 1) radiol ogi cal methods

parajpRgness ssebsta@pes(:wta%r 9288 Q"GMB@ magdnptodepdiomess aplign oxide
confaitind pAHICIENMiSIRFhOIH the SRWIsTHIE: B E@éctﬂa&ﬂﬂbﬂ)él% WitH Byes,

contr ast enerati ng subst ances, such ., lLodine

ﬂuowéﬁ@rﬁ.duﬁﬁgr Winirgssadtdyes fordeipcian by fhe %%h?gt%( ©EhQieBN

detedfing Bedlces SIANRICCDP BMOS isendBrgIinet i ¢ resonance
i maging after labelling with nagnetic or paramagnetic

subst ances, such as e.g., gadolinium

Exaﬁﬁmedf%ﬁwrmmge@ %mdh%dexo&@org @ﬁ&@hﬁéﬁgrdbal‘é ard @jes.

i) in the I Rvisible- ectr X | abel lin
Thegp ﬁhbsﬂw@s ar¢ tianeRosteA in Hpdymeh cmﬁﬁpfﬁééeaﬁp pulete through
phaQ@éy@&sﬁé W‘m‘@}érdphﬁ Sk QR SarRiner orthétireNnétRI(SF tHus Gdehefiir he

such CCD o sensors. Exanples of non-affinity
tumB‘é’s‘Ed“‘F@ﬁﬁﬂs HB“H@”Q &é‘é‘?rb'i‘%deé??conpass tracers and dyes.

These substances are transported in the |ynph

capi |l laries and accunul ate t hrough phago 0S| S ?
Exampigsaf irage's ars radieactive subianess SH&‘ Pg t‘f%é(‘%‘ um- ﬁﬁ&r
radib&@it idelthyBadedeietection with photon sensitive films or sensors such as PET
detectors. Further on magnetic, paramagnetic or superparamagnetic substances, such
as, e.g., gadolinium containing contrast agents, iron oxide particles, magnetic oxide
particles, magnetodendrimers for magnetic resonance based detection, contrast
agents, such as, e.g., iodine for radiological based detection such as, e.g.,

computerized tomography or regular X-ray may be used.
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tumour or netastasis draining |ynph node(s). Exanples

of tracers are radioactive substances such as, e.g.,
woteeinTessoum 99 for radi oactive decay based deP€TtEP#D6/012305

with photon sensitive filns,or sensors such as PET

detectors. Further on magnetic, paranmagnetic or

Exaﬁkh[é%%?@&é’é@r%dd%séé@%t 26 Fes, fbﬁééﬁo d§es, Fridko dyes, dlaryl methan
gadol i ni um cont'ai ni ng contrast agents, iron oxjd

dye, r}aafb/l wethan dygqbiachipeidye. Relyayrlig %Qmahﬁg?fépmd @W@? iiPRIgY

dyeé fr viEBEIRARLILE by ﬁ.ﬁﬂﬁé’é&ﬁc@@ﬁe@?ﬂnﬂﬁk@ﬁﬂu&@scéﬁ@@t U‘a%hd visible
ents, such i'odine for radi o%%]%l cal based

lightg vréfmoarsiyga@?s%@g\%b@béss lugnRseeR SUPE@NeeioE luaprgscsnce
basé@&é&h&fon&ﬁdﬁ)ﬁo?@éeh@sdb%%cgﬁ( a0Y 88, eoé 9&‘.8@&?\0 9*3?%‘5@&19 red

., azo dyes, bisazo dyes, triazo dyes, diar

o Olhémarse@ifﬁé flupresgenge tr?éﬁﬁ&ﬁteﬁgr@ DetRqiieR AN HEPeRFing on the
chos¥ WAHrgthBOMBHE @ithét BYnY ha@@éyes'dﬂ‘éh@@n%é%ﬂﬁ@ devices

vi sual i zati on by | um nescence, near infrared
such pg GCESEAMOS 8818 vi si bl e ight. Further on dyes

al so enconpass | um nescent substances for |um nescence

based detection and fluorescent substances, such as,
In oge gmbogdimest theclyg has\anrergiseian maxissurmthat permpits dsualigationdyy the
nakéd H;GH ﬁ%%ﬂsﬁ.ghawen&ﬁ&.e@rhbémmemhs@ye P8s 8A RnfigRsRakthum

on the chosen wavel en e made either by the naked
that @eEmitYisyigatinn We@‘écf‘lag%etﬁakf/‘llé\éggrﬁuch as CCD or CMOS
sensors. I n one enbodi ment the dye has an em ssion
maxi mum that _permts visualization by the naked eye in
Othergp@aIplas Qfistitalle dygoeHEICeETBRREPHERAT WRLHYDGQsWhRN is
heréii%&%r;%?a@)ﬁ Feferddtat permts visualization by the
naked eye in UV light. OQher exanples of suitable dyes
or tracers appear from WO 04/ 045650, which is hereby

AnotHé? Bup Bir MEHE tie-EtisBifitRay PNAEMBY metihdl nbaés #6 femove and
time-consumng way to identify nmetinel nodes is to

inveptigate a ssmt'%vféxmpg apdesindBe ptasuERd Snetpstapip drRiYRS arge- A

tumbiiieexBra 8T the TRERSTaRR! F tKE Adt0aIPAtit@duldAhén BB Uked to identify
extract fromthe netastasis of the actual patient

lymphonedesioetRinieg tueyrireadtiye ﬂ't'Y'f‘9h<P%)’Fﬁ§rPYer Bléf§r atipg @s$3Sn g
tunDur reactive T-lynphocytes by proliferating assays.

The ‘g;tp?gnodelocators are injected into the gatlent
The; lmrahn lpgators; 5@ ectagnte HiecPalinpy ito. abRNsy atgyad, adjacent

and/FRtAGdraRé Metadidsid. aatiedatar il tHeh%ré’déftﬁﬂﬂJgh Wrﬁp@%ésélgph

vessels | eading into the netinel P/ 0 ML
leadingdntgrfhe met'ﬁs'r'émﬁaaege(ﬁ) [and dhe,pre ¢ @ng@t"@ﬁau aam et

stalr%&ﬁlfﬁlﬁb%eﬁﬁlhlﬁéﬁo@fof ﬁmgesucﬁl#éhe gSwithin & minitb B0 Mi, §Ucﬁ as,
m.n, such Cg 5 mnto 15 mn t‘ﬁe

g |V‘ﬂ‘jh@c§ Mihtogts ‘F'H‘eaffeét‘ﬁ? 'P"Quﬁ‘set'%?ﬂf%r supRtange.rhese

locator substance is imaged. As described above, imaging of the locator is of course
dependent on the locator substance used.

If a dye having an emission maximum that allows visualization by the naked eye in
normal light is used, such as, e.g. Patent Blue, the one or more metinel nodes are

simply identified as the nodes, which are first to accumulate the colored dye, i.e. if

Patent Blue is used, the surgeon will look for the lymph nodes first to accumulate a
blue color.
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| ocat or substance is inmaged. As described above,

i maging of the |ocator is of course dependent on the
wol20e7t70389subst ance used. |f a dye having an e®CIFPO6/012305
maxi mum t hat al | ows vi sual |gat| on by the naked eye in

normal |ight is used, such as, e.g. Patent Blue, the

TheQbKat&Hs gy e iRictedsdy DoRgE i &iohl ?Yndlﬁ’gﬂéﬂdjédtlﬁﬂs asﬁcﬁ Bs,
nodes, which are first To accunul a col ored d

e.g.j byetwd 9r mpredniectigng by threps@inoreHectinngcfonr pf mpfseo'mepmns
by fivE®r oM@ [hjdtad8s of by §ik of MoRChedtidral € a bl ue col or. The

| ocators nay be injected by a single injection or by

mul tiple injections, such as, e.g., by two or nore

How & gefolRISe mﬁ%(:tlbrh'ks‘r @ﬁh@‘yrﬁﬂ?\r r%de"lbc%iér‘s@i‘&epé?ﬁdeﬁtoéﬂ th@Mocation
nmore injections, by five or nore injections or by six

of theymetgstasisni ee ntahgiodedogaters ﬁawhﬁlmeﬁ?él byrg Ben- F‘éfﬂ§abf
proég?ﬁgéhgm F%@Q&ur@‘?ﬁ‘&t&% nbﬁn@'&@@ﬁ @@fg‘;‘ica@@tebh\ﬁhér‘éﬁ'ﬁé s@gical

_ astasi s I ynph node |ocat ors nay
ster] injdefinastiaggnaninAyAing FUEIIeH PPRRERBIGFBIUTES.d.&. H‘VBWE‘@é@‘Eﬁ'@"S

WIthtJ?'ﬁEstﬂﬁﬁéntnlﬂtthé B?'@.%leﬁtecd?\té&' r4h iRkticH, ?9 th%@ﬁ&hﬁtlcﬁ\ of the skin
surgical step is defined as one I ncluding surgic

withghesedle, iengiraonsidaieda syrgisal step; ceHign &Y éh%ﬁgte\m%t*@hthe

Iymbﬁ‘ﬁ&dé‘l%éﬂar mkf bEhr%eéiES%? %tnd?loﬁfr%éél ’pr@dédbfé i€ Gritbdbd to-rfean
punctuatlon of the skin with a needle, is not

thatém]ynw@rrp@leéoc@grgp%pe g‘qqﬁpd into: abeNen @[cipndt@djgcp@t and/or under
the ﬁief"és%@&réch?ﬁnt& B?th'rd/dgmhé‘gﬂﬁ | ocator may be injected

non-surgi cal procedure is intended to nmean that
the Iyrrph node | ocator may be injected into, above,

Exaﬁ{p‘iéér& sit@stions %merélﬁ‘ @Hé’l&mbﬂ %Be id%ﬁtd’r@h\%?tb@%ﬁct@ﬂ k6ot Y

Into or through the skin. les of Situation

thfomféth@i §Kiny, fifee Dy FASES Ngee ;r@dg@taﬁtgsumloggepm @@tsm ¢f Ahe patient.
In s@¢h §|Wa9&€bhthtahﬁn|§kh61de lo8atBr ShoulPSreferdtrilf bk ected into the skin

netastasis is located in the skin of the patient. In

abovg the rggtpgt@ﬁqsowsthfqygmt%ﬁﬂn M@mg@ap&acgﬁ(ﬂg\p@r under the

metR&85IS IBMe! rﬁétbéﬂa?@ id F&b@t‘é& @rdtHerHuBc&tEﬁecﬁJél tl%s@@@ﬂlﬁetdéﬁent the
met ast asi s, t hr oug he skin into, around

adj nt
BP0 |OBRIaEShAULPTREA Sl be InpFted FES fher K B thé metastasis,

or tHr@&@}{ fd s'kﬁ‘\ .hd&eaﬁwha W et and/bssiier He hbRseRlsi ent, the
node | ocator shoul d preferentially be |nJected

|nto the skin above the netastasis, or through the

As rﬁghtfbnbﬂtaBove,ﬂrtlﬁ’é*ﬁﬂtmé@rﬂﬂ?ﬁéde%ﬂﬁéﬁﬁot@\ﬁ@}s Behﬁaced at the
net astasi s. As nentjoned above, the netine
shoresi @& Mesylogisal anajerpisallistancg e dhe metastasis f@%r%@m%?f this
is tHeQEirSiRingABMtMEhticH ofd MERHS Aode Q@Iallﬁﬁndfﬁte@ﬁ]@% 8 grai lyiiph
exanple of this is the sur r|S|n I dentification of

nodﬁmqt?féﬁs'ﬁswedmréﬁ%nturyfeamsﬁéaﬁ%ﬂ” gd inthg Ex@BIRIES RATRIA- Based

on tﬁé’ﬁﬁat@ﬁ%}?‘?'ﬂ@lyﬁlpmﬁld $|RtdMh QRE BlisPedie@Nb&tidn 5 a Bestinel IP@Eh
in the her ei'n. Based
node to a lymph node metastasis in the groin would be either proximal in the skin or in

the subcutaneous fat or deep in the pelvis along the iliac vessels.

Accordingly, as a metinel lymph node may be placed distant from the metastasis, it
may in some cases be very beneficial to inject a lymph node locator without the need
for surgery, as it may be very difficult to predict the position of such a metinel lymph
node. In theory a metastasis in the groin may have a metinel lymph node in the armpit,
i.e. it can be very difficult to predict the place in the body to perform the surgery to
remove the metinel node. In a specific embodiment of the invention, the lymph node
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on the anatony of the |ynphatic system the suspected

| ocation of a netinel |ynph node to a | ynph node
WOrBe7ast13s8i s in the groin woul d be either proxiPGAIEP2¢06/012305

the skin or in the subcutangous fat or deep in the

pel vis along the iliac vessels. Accordingly, as a

|ocare$t.é ReAdidICHPE siiign B ¥udtCad ledf %hﬂémrﬁ@bmf WRfBhtrRSY be

tastasis, It may in sone cases be ver% beneficial to

mjeq‘teqi by @ nentsyrgisal RErfedHts: Ane fateliimaged by peferaweg 2 or

|wnﬁﬂkgﬁﬂ&@pﬁ? it may be very difficult to predict the
position of such a netinel |ynph node. In theory a
netastasis in the groin may have a netinel |ynph node

Senhﬁbltnﬁﬁeéﬂm Emméryfiumbﬁrscﬁﬂlch%ré’ 6§L)éll9| Uéifl\?éaﬂdm LA organ that a
predict the placé in the bod erformthe sur

priofi has éﬁmmh@dmagﬁargm s"m fae haevelormemfrrdh specific
mdnﬂé d;fl hhd dH4RaGe Eﬁtterhhﬁayj di ﬂ@rrbémg&{ PaRidRaIs] $hé‘present mventors

oacti ve Substance,” such as, e€.g. technetium9
havwfthﬁ thatynelastasgsclocatgd Bl variaysfacatiens @mr pieserigli¢ @t 'xmah
nodéé’“s%bcdlt t@fué)%@s‘&fé'@tepa@o hAVEPA B fhati¢ 9?%@% with first-

Sent 1 nel nodes drain primary tunours, whi are

draipigg $meh erdesy Eke Pfreéﬁi‘tdﬂv%\t@faﬁai‘ Hhiese oges @wtmﬁb%oqeﬁs Most
I|ke|¥ Rk %oﬂﬁédt&%ethe Waﬁ@étrﬁémﬁhé ARltAdtagle ¥Rh QBPEMy to

or ‘that specific in he drai nage pattern may

pro%ceﬂmpmmewcﬁ@rdpm (8uch as VERE-GQr Wehaveidrndified Funopy e
readztl%’ R gHoRte TR ﬁ%&é‘ﬁﬁe‘ﬁnél%%?@wl%h MaVd Ghterddteadibritil &xpansion

[1ver, nesenteric fa | ynph nodes, subcut aneous

towards thesmetastasisy ape we haavgéhﬁ\av ¢has theyRende %pangﬁqw\ayyetamed
|mm\NhBIBg|E'ch§Fa@Ee?isfiésnﬂwd YegRTorasiafr uﬂ_rhﬁn&hél%ﬁ t inventors
these nodes "metinel nodes". Most |Ikely they
have connected to the |ynphatics through the

The%ﬁ?ﬁ@&é @c&% e a%btb\é |ﬁj@ctﬁﬂmﬁiﬁ1g| & SHYRBCHroEEdUrE, ie. a
factors (such as 0. have identified

procedpifihpietdgsan y\ﬁb‘mc@ﬁ @§amﬁ'e§ Rba sitydtion yeers g guegical

prodedllichal B¥ enduaéangwnsreqhe rr\%tasﬁé‘é?@@%é&ﬁed Qcy\’ﬁlﬁ:dﬁndtib@ reached
net ast asi have shown that they can

by ae’)ﬂ?ﬂiﬁj@&)qﬂg‘t”ﬁﬁ F'@'ﬂ AIYere imagied efdhe 'Q?ﬁ%ﬂfél?!%@h Eh@. i aney

tiss 396 nbFoseid. ul ar i mmunot herapy. The |ynph node
| ocators may al so be injected involving a surgical

procedure, i.e. a procedure that includes an incision.

In sfh @é@%h@%u%}%oﬁ Wil péHSrinCdh inbisioR iithelHreh 6Bthe PRAGSESIE @nd
be included is where the netastasis is | ocated so

subwquea%@t'vrneh nage psatopnay bedigried dHpellygRtos AROVEK AFPUNg;

adjaeBRy é?\dVdFQ@\HBch@fmétﬁﬁalsn@ GRber foaeitBNthelthedf inflora Mfktinel lymph
tissues is not possible, In such cases, the surgeon

nodgs. |ﬁxamer509fmtquﬁ m,qr%we. ipjegtipn of theylyiphiiede B ays

mchﬁiéda §M§ﬁsp¢+seédm isfe. b YiMie M@ stabis albested Ry theantradbainafl
di rect i nto, above, around,

area, in the parenchymatous organs, or in the deeper located lymph nodes of the

patient.

Some times the identification of the metinel lymph nodes may involve injection of lymph
node locators by a combination of a non-surgical and a surgical step. As an example of
this a radioactive lymph node locator, such as, e.g., technetium-99m may be injected
using a needle, i.e. without the need for surgery, and the accumulation of the locator,
i.e. identification of the metinel node(s) may be performed using a gamma detector.
This gives the surgeon an indication towards where the metinel nodes are located.
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adj acent and/or under the netastasis in order to

identify the one or nore netinel |ynph nodes. Exanples
woaho&i7tisat i ons where the injection of the |ympoTEPAE6/012305

| ocators may include a surqbcal procedure is e.g. if

the netastasis is located in the intraabdom nal area,
Latérrant Wﬁerpﬁ{eedb%gmﬁhﬁ& tgerng%n?ger;ofo ﬂawetth@nféﬂﬁawmbn)ﬁa&%dand

I ynph nodes of I ent times
at leiaata@ﬁrt #fi re@ttasféﬁlwmpn%d Reqolaied dys sy aﬁa&@s '?1%&9% Biye Pye may

be ihjBERE ! EhefholeY IRher8 ROL1dpSE 3F MbFe hin ADBQIHY taa4 Iﬂ:ﬁ‘:r@éﬂé the
non-surgical and a surgical step. As an exanple of

firstiniecdion, if gipht Ke epefiqial ﬁ?) Rddheae of @85& orra '§l§€?’PQ§§”'“’b’a&'°a°t'Ve
tracéled‘éﬂé‘ﬁﬁér\{'&n%ﬁghﬁm’feb& thé"}a‘?ﬁa%ﬁlvél@éd'é@ (Gsuafeabsut 6 ho%rs) in

hout the need for surgery, and the accunul ation
OFerH@'quBfé(ttbﬁ metingl nodge AU $HOEYN of the netinel
node(s) may be performed using a ganma det ector Thi s

gi ves the surgeon an indication towards where t
Aﬂenﬁevmlocatﬁeeéae ane of BeER Batingl{yePhyrrdegihyPnerns t’ﬂPa?‘f“Sh’F‘ethOd

the § 886}?'@["99}%% ngf?rﬁ ¥rdePtdiRVEstiGhR VilRdthdtehe Hé'ffﬁél Iﬂﬁﬁl@ﬁodes

| east P net astasi S renoved, a col ored ¥e
con@uumyatgmogr @el s, and @rqrdg] ta @bwba ﬁgl}urg of [rmtz-&gqs&jreactlve
|ymﬁggc¥{é§_rrmre, if there is a |apse of nore than about 18
4 hours after the first injection, it mght be
beneficial to add one or nore extra injections with

Therr%?k}e%ﬁ bMfm Pﬁ@é‘ﬁés f#@rﬁ@ﬁ@@ﬁg oﬂﬂoﬁe‘"lﬁeth@l fymphf odeb rﬁé}ﬂae

radi oactive tracer (usually about 6 hours) in order to
perfperestt by Homegenizing m@l metites YmpiModg radteral in, ordef fospbtain single

cell Q@é’deﬂ&oh@%ﬁ&%hbaﬂeé) %e@‘nﬁéeﬁl diBpémsidns MaPtheAddesubidéted to

one or the Other surgeon wll Trenove these
in vifra expapsion iy qrwetgpp@m @em&sw@astw& TrMAReEYESnph
nodes contain any tunour cells, and in order to obtain
a culture of netastasis-reactive Tlynphocytes. The
In virerexeansiofy of | ynphocytes fromthe one or nore netine
[ ynmph nodes nay be perforned by honobgeni zing the
neti ne node material in order to obtain single
Thedi thﬁm@ﬁ@ #aR lipof fherfpetheg eecording &o tiegyentiep cpmprises

i) SUSHIRESIHARE ofBimbIBeTYy ﬂ%o‘éngéa%ﬂP@éDWi‘ HelpeY laha/@r cos+ T-
eXpanSI on in order to obtain netastasis-react

T- IyARfRSYipsauth thmoyr-deryed,gntigen thaethse with aj [egppne substance

ex PRiny AgoRisBPadtivity tatari$ theTEI2NeEeM6IC &F Frofibtd Survia! of
invention conprises i) a first phase of stinulating

tuﬁWUPU’r@QEWev-%'YCﬂBi‘PCﬁéﬂ?é}d and/ or CD8+ Tl ynphocyt es

iy W tahsdcdA® Bhastesfl actvhatmatdndgitom gy é}emr\/\bﬂtbmahr-ie%awe @De+
subst ance havi ngﬁrolglonl stic activity towards t

r ed®epANdEHCHS B‘F’QBFX}?%éﬂhe&'”f nd ghase Sés |n|t|ated
T- |Mf€ﬁhﬁéﬁtﬁ55 ceBRdrface marker (IL-2R marker) is down-regulated on T-

lymphocytes.

Phase i)

The purpose of the first phase i) is to obtain a culture comprising a substantially high
ratio of tumour-reactive CD4+ helper and/or CD8+ T-lymphocytes. The first phase is to
be considered a “nursing phase” where the tumour-reactive T-lymphocytes are brought
to survive and divide. Depending on the source of the T-lymphocytes (starting material
for the in vitro expansion method), they may have phased relatively harsh conditions,
such as, e.g., suppression and inhibition by factors secreted by cancer cells.
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ii) a second phase of activating and pronoting growh
of tunour-reactive CD4+ hel per and/or CD8+
WOTDobyaTpds9cyt es, wherein the second phase ii) IPST/EP2006/012305
initiated when the CD25 celyd, surface marker (IL-2R
mar ker) is down-regul ated on Tlynphocytes. Phase i)
The purpose of the first phase i) is to obtain a
cul ture cogFrl sing a substantially high ratio of

Thetstarting matesiat foy useingthe I‘?éPiJ’&'O"afﬁaﬂ“Qﬂ 'Wtﬁq YRRy Ies.
obtaTrtb%: frdrh HimpH'Rsdesi dtaih taeme@et%lsgered a "nursing phase"
where the tunour-reactive T-1ynphocytes are brought to
survive and divide. Depending on the source of the

The r-ly¥pRBORYS Fosbé é&ﬁ'hﬁé@% SRURY ¢ bd G{Stath@ fromh trik lsiBject to be

expansi on nethod), they may have phased rel ativel
treategh k@ the Frfulting ﬁgec'%wcag-re@tlge T-lymphecyies fehadinigistering may

be dl.:%lb sl ﬂBwQVerf ﬁ‘\%t'ﬂfyﬁ'nﬁ%)”t&tj 85h R¥o 52 RGAfindddrd a HdBrce other

ing material for use in the expansion method is a

thaﬂﬁhﬁtsuplécbtp beytraatesh prHER ap s i anether FB‘HW*MW'%@% a cancer. In
such! Eé‘éé‘t'h@ge&plgﬁtté}ﬁittﬁé leXpantda® tdmbyfRBERE R rghoBfRes are

expanded 1 n culture can be obtained fromthe Subject
prefeeablydmmuneiagirally cempatite (dhg fecipipr feethpmise made immuno-

tolefdhiBithe eRparidedurholidBaBReY f-RngndEytashri ni stering may be
aut ol ogous. However, the T-I'ynphocytes can al so be
obtai ned froma source other than the subject to be

Thets”(é?ﬁﬁgeﬁ'rateﬂépﬂllﬁﬁost‘ﬁk&y c@r‘ﬂﬁﬁ&?é i icest vafistd I9fpR8cytéNBuch
a cancer. In such case the recipient and the expanded

as, e gnddyowbaetes, 8- Impyﬁ%% Phtigenpreselition éﬁwwour-react've T-

lymbHEEY RS P8l foRldcrvAeaMBh r&AcEvé FliyrhPRodyRE! Wi &Bér foSpromote
ot hérw se made i nmunot ol erant of the expanded

survivaksracifical ef the tquWﬁﬂ@b’?tTeé’th%e%t“éﬂ“?‘l‘rere”rYﬁ? @ptiggn and
one\W¥r or888bstande’Inaving HYbhisfc QctMt{dea?d@fhe\‘l@-@ rébéptor are added.
| ynphocytes, such as, e.g., ynphocyt es,
B- | ynphocytes, antigen presenting cells,

As thERRIAEd aB8¢d th\éQ’réﬂp‘hﬁB@Q%’ﬁwﬁ@e@ﬂﬂ/ addlng at Ieast one substance
non-acti vat ed/ non-reactive T- In ord

havigg @ﬂﬁﬂ'ét'%%ﬁ’tk)’ltl(/Eﬂwaéﬁ%ﬁief'!-'@afPP‘iPt%rfn?{‘ﬁ édr\cu%afr sqcséepf«teeces is

to stimLSEEPIRmEHRBytel YIERHE 142 1éeptbrad bidiifile 3AIHIdI0RRNWF TUDT €
subst ances havi ng agonl stic activity towards the IL-2

lymphacyiss otheaiy p&@@@angp\g #8340 oned above the first phase
|) is initiated by adding at | east one substance

havi ng agonistic activity towards the [L-2 refcgde\ta%ipansion

Antiger speRfict VbR restristed pctiyation sh dymplogylesqrpmaies

of ther &R hﬂ?MFﬁé‘cWé Boﬁd'lﬁlo'anpch@f&%@fecb@m%rﬂ@ﬂhﬁlo@ﬁbélls On
division o hocyt es, g\{v@reventl n

the gRiEaRY. umwgfeqqa%@tawfé 'mehwé% fead g the ’é&%”&ﬁ’"(ﬂ‘ T

|mehdlcyt§r&Méét@éowmﬁ@%vahppwt.d@wmﬁm ARy @élaﬂid?ﬂol!ﬁ@f ul

T nphocyt e popul ation specific for the re é)%nH
recqgmtnpur%wm%ppgs thys the majority of unspecifically expande ymphocytes

will not recognize the tumour.

The invention aims to promote specific activation and growth of tumour-reactive CD4+
helper and CD8+ T-lymphocytes. A specific activation against a certain tumour antigen
enables the T-lymphocytes to have therapeutic effect when administered to a cancer
patient with the same tumour type as the T-lymphocytes are activated against.
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the contrary, unspecific activation of T |ynphocytes
wll lead to the expansion of T Iynphocyte clones
wor2eergmis2i ng i rrel evant peptides wi thout any PETHPRNG/012305
to the recognition of tumoy % cells, thus the majority
of unspecifically expanded | ynphocytes will not
In oﬁ@ G%Pblﬁ%nﬁ BEthk {HTRHfion tHa&ubSuREdd IRAVirY dBonistic Eﬁmtt@wards

ecific activation and growth of tunour-reactive
the Il\e? FRSEPtoR arecspnists. | Exaptirsaf sych pubstances inclygdetRrotginson
poly?l?ﬁdé%t pébticie’ [ HtiBodiSRHib YS! Qﬁd‘frﬁé}ﬁ@ﬁ@?hér@@f fusion proteins,
hocytes to have therapéutic effect when
syntagm ﬁnq{@remeamt: ecifse BUChHRE, iedhtsMalk Molerdes ang natiralligands.
In a'p/H€r@d ehBBaifrchy N RKIaREe A the Rehur abgih SAAL NSL rddbpkl
odi ment of the invention the substances having
namgholkidtic activity towards the IL-2 receptor are
agoni sts. Exanpl es of such substances include

proteins, polypeptides, peptides, antibodies,
If ILif iusediit dssprefarentraliy gdded 1 a lnwidose in pider tavegren ympocyte

apoﬁ%e%%ﬁ'tf i) @rth@ bgﬂﬂét%nrﬁ?'@'b@sﬁwest%au@l%acﬁveﬂf -

natural |i1gands. In preferred

lymehassigs mera anﬂf C@mmdan%ré of §wetln\t9rﬁ'awha|lovv p@%ﬁw@f IR ig frem
abolit-1 0%) IU%?(FUI@Fe m@&ﬁﬁ{ i) db5u1270d IfUM'J—c@tuPeSmHéi%Hw istich &8s, e.g., from

re erenti al y in a low dose in order tO reduce
abouty*rﬁﬂwéryt @Itagﬁm@@smswamw €PQ Ig¥rkeuitere mediyap froa aksyt 400
UMb shédivd t6 HHBMfsobqeﬁﬁll SURurt! MERDACHER bolitM 8D 1U/mI culture

speci fic enbodi ment of the |nvent|on t he | ow dose of

mediym o plout 4RI dise) uiturganedipmy frem jabawte! GRdMmisultyrexpegium to

abo@tngd IU’/rm cdl‘tUI'é ME&luH‘F&\ouﬁ%m 2M6H D, IUﬁ'nlgcultufer rﬁgdh%%tabout
ture mediumto about 600 U m culture

200rk€lﬁnlmw1tunerro¢ﬁlwno\ma sprificlgmpodingntuthe alwnaﬁﬁ 'i—z? dsiegtis 240
iu/m00 W m culture nmedium fromabout 100 |U m culture
medi umto about 400 W m culture medi um from about
100 U mM culture mediumto about 300 W m culture
In cE?éjthQP éuygtd‘nﬁé’éntﬁ&PMQ #\Qang Wgﬁhlsﬁééétwftﬁtdmdéimetlﬂ’-z receptor

about cul ture me Sp ecif
are em@?ﬁeﬁelf c 99@8@%@@?@ %bpulprezsuaaéF@i 'qa@ tg&@ qff@ﬁ?n I'n

corr8&sthdfigh the BfRst éﬂféﬁh%d ByA8 abbvelmehfidHead o868 Bf igtd. c
activity towards the IL-2 receptor are used the
specific doses of these should be such that |lead to an

A fuﬁﬁéreé}ﬁo&ﬂrorf ﬁw%%néﬂs'ﬂ gné §ut§sﬂ§nc%fl'faﬂ fb a@@h@tl@ a&tivity tdvitirds the IL-

above-nenti oned doses of - urt her anmpunt OZnJ g

2 regeptpmay beRgdeq, EﬁﬂJlﬂﬁ'déh'lQHQh% PB@%‘D SR agck By BYSTY

4" &aﬁ"b@bfﬁsé 16n b|=der ?o ﬁ\%ﬁ%}ﬁ 6[:>t|rf’fﬁ%olﬁGltlalfiiéllfé@I pfBdtingdrdell division. By
rou , such as q everrl})lﬁ 2nd, 3rd or
the term ewsgy o, £ A ip )ntenq?ddP ean bt A jaaskp Bstange having

agohigficlhétivity Bowlls tHeQD2t reBépt6eik laddédr frﬁé@houﬁb/hase i) every 2", 3©
or 4" day, starting at the 2%, 3 or 4" day after the first addition of the at least one

substances having agonistic activity towards the IL-2 receptor, i.e. after initiating phase

i).

In one embodiment the substance to be added regularly throughout phase i) is an
agonist of IL-2. In a preferred embodiment the substance is IL-2.
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the termevery 2nd, 3rd or 4th is intended to nean

that at | east one substance having agonistic activity
WOt200vAr7d389t he | L-2 receptor is added throughouPCpHERS@6i0)2305

every 2nd, 3rd or 4th day, ,gtarting at the 2nd, 3rd or

4th day after the first addition of the at | east one

The St @B§@§f §1ib\éta|?ﬁe§ﬁ9ﬂh§ bg;@n.ﬁretacwvutmowawtﬂé It-p eedelpto% such
recep tor . after |n|t|at|ng

phas I n,
as, %%Hdﬁnterhe qqﬁi@dmﬁ@%éech s 15e8- &ua@o? P @)gduP%l‘?l 9ay lies within
the RGO ATRAHENG @RFel ) 1S an agonist of IL-2. In a
préferred enbodi nent the substance is |IL-2. The further
dose of substances having agonistic activity towards

A quH@r |Hpbﬁaﬁt9é§é‘ppfn%e fiFsy Bﬁas%sl) oﬁe@ansnbhwzthetaadiﬂ@n afidatbur-

ularly, such .g. every 2nd, 3rd , or 4th d%y

denve tigeniin ardento mraﬁ@&%c%queﬁ eHT%wtocvtsSfeefPﬁ%@Pg

lympHBRMet BB ptérs@BcdghiZintftulidus b §8.d. urRbure$RaNeI ToRm

ymﬂt’ hewaeddl te on o(f: dthbnibﬁt#derul vm?%gntl geun |unr or der t'g Phocytes.
pronote cell division of T-lynphocytes expressing T

The'o\bmlapﬁaweof&.%ree@ta@mhé ﬁﬁﬁ’cﬂﬁlaﬁt@@w i \WEBERdiRg bh Qﬁe"§our¢e &
tunour-reactive T-1ynphocytes. The optim oi nt

ymEORHEs SNBaE lMPIRGOES SITAes o bk ARSIy HIDCYtes
maysf%%%eﬁfsu JEE@%BQGHO%@ Frd&hﬁﬁy AR YURBSUPPF 0P HydumdtieSells,

fromlynph 'nodes the hocyt es. may have been
and sigpg incubatianowith 6§Bb9p5?faﬁﬁ havng wa'SFlﬁﬁﬁwyéwﬂééfzﬂ 12 by
recetpwrowch%l Y., IBRFoNESHe HBFiRdde o )S’rdrﬁbté\tr&ymﬁtﬁﬁfi@le T-

havi ng agonistic activity towards the |IL-2 receptor,
lymphaeites 4o respgnd MtDPEO'F%Ft'%beRP"daV‘QUT antigen eﬂfe%'t%hoanm e
Accér?@gﬁbiﬂ ddch ke thetuMourBBRRY Sitigb @ is efeestlialy hdded from day 2

I'feration uRon tumour_anti gen presentati on.
to am; tsiudinggiay, 5 efrihe ficsh Phassd). tSHEN B8irfody OWERY ¢t S BRihday 4
oroh@apieferentially added fromday 2 to and including
day 5 of the first phase i), such as, e.g., on day 2,
on day 3, on day 4 or on day 5. The tunour-derived

The@u%b@redbnvéél%ht@e% sBectas, 7. té‘[ﬂ?ﬁ’dur'ﬁ@ﬂ%@@ﬂé&bels lik&ly ko K@' y
be endocytosed and processed antl ﬁ\r esent

ende%%@m@%me%d Ph@nm%w?@t'ﬁa@evs Rfles S ea%ameg @ate"a'
suctBas w@heqymsn%cyfé%ndémdrme cER rd ma&oangge@phagaa cakés the

nmost cases the tunour-derjve

tumeyredesived antigenyii be presenied %‘F'%%ﬁ)’ MCH @%CHGS%%@ o cell

divigibry biSC 04" @ﬁwo@%bchWWmﬂSi&ﬁ?idsVHoWe\lean‘%yé Pesentation

Fbmever Cr 0SS presentatlon anti gens tak
antigansdakar4n gv RAJoytosH K Be REPCERREdA ﬁf%ﬂe‘? I ‘HE é@és '

pocl€étaés‘hltlngnﬁ‘éEﬁﬁahbﬁ%ﬂbb'Sn@' lyrAplstliey ans statef at@%"‘or% of the
ocyt es. st at ed above, one of the objects
°bJePY§é’fé

b@)amnawnmthe@ I5itQ 17 30N respRe! imitalsdbe n?m'aaﬁwwf
the PRlIcAtPbwPMMURY sf@ftem, and to a certain degree let the components of the
patients immune system determine whether CD4" or CD8" lymphocytes are generated,
depending on whether antigen is presented by MCHI or MCHII. In most cases, the
antigens will be presented by the class Il MCH molecule leading to generation of CD4"

T-lymphocytes, however, in some cases CD8" T-lymphocytes are generated.

Phase ii)
The purpose of the second phase ii) is to activate and expand the tumour-reactive
CD4+ helper and/or CD8+ T-lymphocytes obtained by phase i) and to obtain a specific
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the patients own i mMmmune system and to a certain

degree |l et the conponents of the patients i nmmune
wogerEmisdet er m ne whet her CDA+or CD8+ | ynphoc PCEF&EPa#08/012305

gener ated, dependi ng on wheglyher antigen is presented

by MCH or MCHII. In nost cases, the antigens will be
subPoBaIarEek tnmohmae{.@es@ohh hivfelr BR4/6CObe+ ragdpRacytes by

generation of CD4+ T-|ynphocytes, however, In sone
d're@ta@égemm aidesyRPRLWAs are gener at ed. Phase H) The

pur pose of the second phase ii) is to activate and

expand the tunour-reactive CD4+ hel per and/ or
The-presanp inyeRteesshaystiaunth had png may of F’?teﬂﬁtﬂ"'lgdhﬁ BPBmﬁ' %P'“t in time

to m'f{fé?é:bﬁé%%gbs' !E[Bpﬁﬁh@érlngﬁh@fexédégﬁbﬁ of A ©D26cH2bitfabemadier on
hocyt es |recthﬂngthem|ntoa

the Trdwnphasyiest nm}er tqﬁéteﬁmer@eﬁwc'f sRhansthe Jdumphegytes are

suséé?)%leqa‘?e Aavu@fior q{h%rd?é&ln'ﬂ %vbht%rsolﬁ)i\lerfaunmbf‘ﬂ'\els%céﬂ\dfﬁhase
Initiate phase ii) m)nltorlquthe expreSS| on

i) shﬁuld preferpbly bednitiated W"‘ﬁ@éh%m{é?s'%hoﬁ Reavies,is
dow'nﬂe&ul%ﬁ ED29 Y &4 BEtNAtiSP Raker GAditatingtRA the ﬁ/mphocytes have
nphocytes are susceptible to re-stinulation. The
recemeéé@ﬂctwmm% IFhweerandahaseds 'wtr?ée%wamﬂﬁepm&essmof
cofsfw!h@ mq[ﬁi‘p%ésﬁéy.strﬁgﬂ hddniigRflathe Iy R cHteB hass bRdadyf
ocytes is down-regulated. CD25 is an
receixad; a/aenaincq&%a@rwov lH#Ce¢t i ng that the | ynphocytes

have received an activating signal. If the second
phase is initiated when the expression of CD25

The HomprTgEGRYaS! GaSthis RinabaR e SHBRIE0HR PG Sh Cy DEPhocyte
popli@iéh éiﬂr@égj\)/er& Wbr\/@éﬁeﬂtléﬂymé,cm mafead th é\@kéféhed

occur. down-r egul ati on of is defined_as at
emt@dgnm"gt%@wn rwlqt'oafof FheS5ys f’?ﬁﬁ?ﬁ@é}ﬁf‘%‘ I8RPRA) /<o9f the'-

Iymﬁ%&?@%ﬁapﬁ%"tn%n Eﬁﬁé\‘e@éeseéé,%'t 'eab5% dreite PR 'I'IB'Hi:ﬂhb&yteé fh the
preferred enbodi nment wn-r egul ati on of

cultgfefdoRe AOLXY PR CPER 3t %'hé(heé% o lesshef the J MBE@&Y&S Sxpréssing

CDMH'n%ét Qlfblﬁgl_{ufé‘i&g%@zﬁlymprﬁ)cytgg%rﬁﬂh KEve& Kigh .enanent
T-ly tesint | ture does not express

exn@swonvﬁg 8 lpraddition. the TrikmPhoryierRARK ISk S RISETaR)
expl@@g'\:?e@rf@w@%sédtlbﬁi} NorfeCroN et rRhikefeDdhich- dré’ EBéWﬁb‘/rhaﬂ(ers of

ave a per manent EXET essi on of

reg%temT ampmﬁ)étesrqwrﬁsﬁ@&rw empoglment t 'thd%m%r'at'on of FoxP3 s

deﬂﬁ’écﬁé@ﬂ'@ble)és ﬂmrm of uﬁrmmawoeyte %pmaﬁwé)lpyeme FokP3 2.
which are Sp ecific markers of re t¥||

5%roq ’Vﬁ‘ﬁtﬁé@ﬁ Eﬁymwpcateﬁr'@#@r eIt SYRIRSS TR
down-regul ati on of FoxP3 is defined as that Iess t han

5% of _the T-1I hocyt ul at Fox
Besiies s fhere A Ao STET BHEYS A SRy FoRor f Wiigh BuFElRY

morft8r MUrd &b e teFmireXR8 optimal point in time to initiate the second phase.
Examples of such markers are the early activation marker CD69, and MCHII, which is
an activation marker for T-lymphocytes. As the expression of CD69 and MCHiII
indicates that the “activation program” of the T-lymphocytes is already turned on,
meaning that the cells are not able to respond to additional stimuli, both of these
markers should preferably be down-reguiated before the second phase is initiated. The
term down regulation may be defined as that less than 5-10% of the T-lymphocyte
population expresses CD69 and/or MCHII.
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Besi des CD25, there are also other markers, the
expression of which is relevant to nonitor in order to
WOe0H17m389e t he optinmal point in tine to initi XCE/APRE6/012305
second phase. Exanpl es of gch markers are the early

activation marker CD69, and "MCHI I, which is an
In aﬁ?ﬁéﬁ’é}ﬁb%gﬁ( d"f‘ft:ie Br@éeﬂ—rlh\YémBH%lQ§D4 Aftilddfestare Used PN

i ndi cates that the "activation

sepgptsyt aﬁfpebﬁeﬂﬁﬁ@nwpviﬂﬁb%Mm%§eﬁlsS'néM¢ eultwe inthaeypsion in
phag@@%f%’e g%s{oh%&ﬁws are not able to respond to
addi tional stinuli, both of these markers should
preferably be down-regul ated before the second phase

In a'fu.?r'tHe'?'oT' yf\ a‘?@the?@%do@fnﬁ@rﬁ %W?\erp‘?é’éénﬁmveﬁ‘tldﬁa?rdd%cﬁ%ﬁxbﬁ‘ 8¢
ess than 5-10% of the T-I %%Be popul ati on

Dynehgﬁcb&\@@ @%@Damﬂcﬁnhm& afrtmdﬁétaﬁ%ws RIPmatstthef
expé&%rﬂh%‘a% h ﬁ‘f@%‘hk%&oﬂ%éth%@ﬂf'm@b%s@ GDQMd\MIl

rate frompossib tunmour cells in
prowdﬁelymh@@m@s wﬁh aelivatiomsigsals ﬁnﬂ GOWH 2480 bq ysegkfok sgpparation from

posﬁﬁl@qgﬁbme’@;mﬁg cu|tGreaD§/H£5é3@§®@D3/€t)29WHF R4 to T lymphocytes

pr esent 1 nventi on, pro ucts such as
expandesianigen speciiically dwing riase A whare theeepelis Ao gaiesenriched

magﬁ\%ﬁcéﬂz eginke tr%rlﬁﬁfQF é‘ntlbgﬁ sSé&ﬁJ‘&tIQQtldrfhé%hﬁﬁStgg‘Za}\dQéd {"&onal T

expansi on net nabeads(r
Iymmmwtecﬁé(papﬁplh &@@whﬁatﬂ@ ¥GBRE estiguiptan sV"bedh%roQIPdote
clon§| é&ah?uoH%ﬁQe‘l;‘%sé9%E§Eb9§hpfpbﬁ gbﬁ%éh 'éf @nédé@ﬁéfr I9rﬂbrh§cyte
he cul nabeads(r
Clonleyrrphocyt es expanded anti gen speci f| caI I y dur| ng phase
i), where these cells now can be enriched

magnetically. Since the initial antigen specific
Even ¢hqughtthe axar staring paitead phae eyl vy depaadingon when the

Iymﬁﬁ’dE? Cr?éa%caﬁﬁmla %Pef&ﬂ@d Byprasarisi dpbcibRdrkesS, the second

tion further pronote clonal expan

phase ilde masheten mlt@tﬁgsfrqmﬁataﬁﬁba@d 'aé'lurimstqaar?%%f the first phase i),
sucH E§ F@? i gl <§ayT17I Y)HW&?CIT@ &n Qb)g’ ﬁ‘@son dayesb, bh ‘d‘éghﬂ SH®dSX2Lbr on

tart pol nt of p ase 11 var%o depen I nNg on

daymew ch%r wyﬁwbw@@émﬁme awm thedymﬁ qytesrexpresges the

prefBrrel 8aDURNarRf commSiFationCof 'ﬁ?&rk@& Sis Md3foftar et S ESAY from day 17
I's nost often initiated fromday 17 to and i ncl udi ng

to dgwy3 pitheffirstiphase )st phase i), such as, e.g. on day 17,
on day 18, on day 19, on day 20, on day 21, on day 22
or on day 23._ In other words, the point in tine,

T hetheaw%afoteyﬂégmekwé%% &8 Rhase pranddh mIlmastRfien ts'f?dp'ace ina

swté’cﬂg’@blﬂﬁé 'n%uﬁﬁ Pﬁfé@él?a sefuritreb niddign oSQ@tBIo@&u@@érﬂ& is used
fromday 17 day 23 of the first

a
in O@Epmw%Y%th@ff'sl(Wé"?W'y'#m&%aégs tqthg paﬁmts%?(wp'sﬁ af syitpble
stantfald mEBRtinAidERMR kR dRINRFEPMN 640, DMEM and MEM. However, other
media may also be used, comprising a suitable blend of amino acids, steroids,

vitamins, growth factors, cytokines and minerals.

During the two phases of the expansion, the cells may be split into several culture
vessels in order to maintain a suitable cell density in the cultures. The density of the T-
lymphocytes in the expansion phases should preferably be from about 3 to about 6

million cells/ml of culture medium.
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suitable culture nedium Preferably a serumfree

medi um or aut ol ogous serumis used in order to avoid
WOt20e7/07138 of transm tting di seases to the pat iPEMEP2006/012305

Exanpl es of suitable st andggd medi a i ncl ude Al W

medi um RPM 1640, DMEM and MEM However, other nedi a

DurifB¥xpArsiorPsn é‘)?t?ngngé eMaUitusd madﬁmsw.m ﬁ@éh‘ﬁmbhﬁﬁﬂ a‘&ep’iWrﬁBh is
acCl dS, st eroi ds , tam ns, grovvt factors cyt oki nes

deneminalc-eanditioningsay fneymewiEmy WY FraskesnendedhEheRpialRitige to

spllttd&ﬁur‘églalna t&BIndorstRk intedidth PhayDeedeibrmtited Hés%d‘(ﬁﬁﬁé' s in
order to maintain a suitable’cell density in

morplglegy efghe vells anskbe cpll eyiture dengity &wh'swb@@d inAt %ﬁsed about 6
muthPf 991@%9 "brﬁh@ﬁ%&@r‘i‘% Qoﬁfaﬁ'f §§@Qb)é iRBichtoPBuBRaYte.g., idhenol

l'ion cel cul ture nedi um

mdl@wamam a@nn@ﬁaﬁaﬁg@ch&eddummmédww thenpaipttal t'meég plit

cuItLEFEEI 'ol"génd?ﬂo?ltrﬁ@dluw}hﬁi‘bé Saéié?f@'l%@%b%@r 6CtREintddiith N a Phenol
he nmedium nay al so needed. The point of tine to

red gvgicator@w&qs!s the G?Hﬂ st\@ule A aphtu%ﬁo'ﬁ%onﬁéidwbﬁm thg/medium turns
yellaﬁtlﬁcﬁlf(ﬁt{h@ +ﬁﬁ§ HHYR thCuIRTRY |Q|?t9'h91§}écﬂflc tsuitasle! s‘éhé&ﬂe for

ture density (which uld not exceed
congifiening thermediymrysed|in mernryse%rnven@m@av Renter@xchapae fpm H4 to

112, %Hbﬁ ablegl W@'&%@hed@%&é‘? 8- de%s , stEhRIseB Q! ohdtdh GRERY -

I'n case an indicator is inclu in the nedium the
point of tinme to split cultures or condition medium

EchﬁWorblﬁe RB&&HC S8hdithRs ‘h%rﬁn%ed’ﬁer%l?ﬁfd?%éﬂ 'ﬁhrdrﬁetérslﬁﬁﬁmm

indicator is used, the cells shoul plit or

Con@'b%ﬁ for gioudh ofmrhefie ﬁ\é'lj-lf%?rWt”lBeﬁ!sseﬁ’e?L!CB\ﬁs ?ﬂd?é%{f‘P?fﬁture

of 3¥tahnd B& ©bl,.of the culture is turning acidic. A
sui tabl e schedul e for conditioni ng the nediumused in

the present invention may be to exchange from1/4 to

As nlér?tnon%& %Bo@é théesébond Jp/has@fl) i§ (HRidt@sby theQdRIItoN Df | QJnﬁ’éwfdenved
such fltmg a?P.emonce a week. Except for the specif

antigemeas F'*P ¢ tothed -WEwbpeytes @f aghiviating B"&rtHWQf‘@Fe@Ct'Ve
CDﬁ-ﬁé&%OQ TQ?fﬂEhédnylS irf &He%%rﬁot@fclddéﬂ'@f&?%foﬂ of Wrhour@8active

be used, such as, a tenperature of 370C and
T")E‘%"@@teSAs ment i oned above the second phase ii) is
initiated by the addition of tunour-derived antigen as
defi ned above to the T-|ynphocytes for actlv [

h
In arspaeilic embagdimenboidpe svieatien aRfigeR PIEAsHHRE GRlEdA Ip%’regeé’f%ed to

the ﬁ'@){rﬁﬁﬁl{@fe@. t64 NS withhe rﬁ@rh@ﬁ?—dkfnvé@l BRtgent Aﬂﬁéérﬂ&esentmg cells
hocytes. In a specific enbodi nent of th

(APPﬁ)v'éﬁW% ieugﬁwt@sew%\r@s 1% |’ﬂ@"Q’?mssm@ﬂﬁéﬁﬁgeéraé‘dd&'aeﬁ°%es

such BS§, eTg | B@éh@%ﬁe@é dtv@ﬂs%tcféﬂrtyb/é!st%vé iecdrbmBH thelgsility @slpresent
ant’i g Anti g presenting. cel APCs) inclu

antigR R PB4 el IZeA By SPeRnoL Y TBLOOYR e espiRig eledpiocyte
prepafSRINAS Yofied from, for example, blood, lymph fluid, bone marrow, lymphatic

organ tissue or tissue culture fluid obtained from the patient to be treated. In a
preferred embodiment the APCs cells are irradiated peripheral blood leucocytes
containing antigen-presenting B-cells and/or monocytes. The amount of APCs added
lies within the range of from about 0.5 million APCs/ml lymphocyte culture to about 5
million APC/ml lymphocyte culture, such as, e.g., from about 1 million APCs/mli
lymphocyte culture to about 4 million APC/ml lymphocyte culture, from about 1 million
APCs/m! lymphocyte culture to about 3 million APC/ml lymphocyte culture, or from
about 1 million APCs/ml lymphocyte culture to about 2 million APC/ml lymphocyte

culture.
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such as, e.g., B cells. These diverse cell types have

in conmon the ability to present antigen in a form
wotzhe071389r ecogni zed by specific T |ynphocyte PETHPR@I6H12305

The | eukocyte preparation |§ isolated from for

exanpl e, blood, [ynph fl ui J bone marrow, |ynphatic

organ tissue or tissue culture fluid obtained fromthe

patient to be treated. In a preferred enbodi ment the

Bes;dps;éhez:@qldI@rwféumpwa@ﬁryﬁe@nb@ﬁﬂ toree Ztlymphrsytasdnomsieytes
prorfiQBIcRinal Q)Eba"fﬁgfoh%? fhn%tﬁﬁ@ﬁ‘&tiv@ g’-lﬁhﬁﬁbéﬁeé‘w §Hcrc]>nd phase i)

monocytes. The anount I'ies
conwaﬁ@seth@fadﬂtﬂ@moamf OCFOH‘RﬁnPP'iSé'FP megqrh?f WW%ﬁ@dytde'ect the
exp&r‘rg %Néfettwé g{ngaﬁq%?g%@;blgﬁ?ﬂoﬁfg t’é}/vghdé;\fg%‘sa/@é’ﬁé‘d %ﬂ%ﬂ{:ﬁtlgn

culture to about 4 mllion APC/n |ynphocyte culture,

As rf\%r?tmneg %BBYT’[ brlebgj} |APe(I:r%6H‘hrdvm réofﬁ&th@d ot the b@nérgtlon of

Iﬂ@%te cul ture, or from
tumeyogactiveri P4+ bﬂpﬂp'bé}'ﬁ‘?ﬂhqcytﬁﬁ 4t belpan THmaphosytes serogpizes

and Brds' @ ol lin WHERIAES ¥hiiRiehid bcRiaRRPNAPS ridiér addi tion

unour antigen to ocytes in

mstmomatnpu;tymommxecle:«solhmole@waﬁgmteqaeﬁﬂu Relper T bmeanogtes
secrbt c# HADGASY ?)?o'ielni BRJAF PR HIeR B Stit Uikt QRBY ¢t Df iHeSmmune

t1on of specific conponents the function of which
systafe swzh as etber lym@cw&%ﬁ@am&spomﬁmwtﬁme sesEied @enter'eukm-
2 (IJZj WIRIROE ¥ §erﬁ Q"}?hgﬁoéy&e grdGH fafdr. SAB?NQ@BUbr%MePJimg@DM

tioned bove resent |nvent|on prOVI
helméi Hmpmwtqsr@ng&ffﬁe@ttat@ e iwa maien pubtures: q’f\F@lliﬁm and Th2

celld) RS ard deﬁﬁ@&?}ﬂe%ss%bea% E’ﬁbklﬂ_ésl Hﬂ@b&&ﬂ 8% cells produce

recognlzes and bi nds tunour ant’ en e anti
tefie ORI ERTIENKE VAIof D Ble Soasal BpficeynBYReS.
intefféiiR5 hhd TRERGUKIE1 3. AR TR hpMobistarddhVed to! N%B@%&l@ﬂlon

secrete cytokines, proteins and/ or peptides th

of cyploms TalyEpheeides ). NK gells; macraphages. Wgt"'@?ﬂo%tﬁﬂﬁ”a@f which
can @HA& cé%@&@@ﬂn@?e(n%{bﬁ%ﬁ@éhd%@%@ﬂuﬁ%ﬁ%' ne secreted

i's I nterleukin- which is a potent T
| ynphocyte growth factor. Activated, proliferating

T-h&%*(cbahg% Fol:;w@ Bp@isé g1 %ﬁ& Tﬂg fc_%_ﬁ 'dﬁfé?él:rlﬂlb% infd Mefdhy cells

whi ch are

and@depiae ol VBmEN. A e CBA DUy MPROGHRSATE SBSSTS Bdhs aptigen
theyTﬁigt &%bhﬁte%méc&nl tn:,t @JIIEG ruean dafAtPa gé%ddatyamnmﬂﬁ Bspdhse,

12), whil | s produce 1nterl eukin-4
calllnelmh %m@r%f@'da?ﬁfj 'iafﬁeé FESBGRE torthe tymaurantigapsh Jberels

ewd%ﬁ@e mmn%/rﬁ%étq rﬁbmg&& QAive/ 8l 168t 20fyeaids: 9&m>ép§ foF life.
ﬁéﬁ hocyt es NK cel I s, macrophages,

@%*Jslynm pcﬁps e %wve &ﬂ”%@@%ﬂ"%@ﬁ%‘@?e%ﬂq WFsgpmma.
general |y defend agai nst tunours. T-hel per (CD4+)

| ymphocytes of type Thl and Th2 can differentiate into
For ﬁ@%pglvgé[qaynent of cancer, administration of tumour-reactive T-Iymphocytes

of the Th1 type is especially beneficial, as this type is believed to promote activation of
cytotoxic T lymphocytes (Tc), NK cells, macrophages, and monocytes, all of which can
attack cancer cells and generally defend against tumours. |.e. in a specific embodiment
the invention relates to a method for generating tumour-reactive CD4+ helper T-
lymphocytes, and in a further embodiment, the percentage of T-lymphocytes of the Th2
type generated by the present method is 30% or less, such as, e.g., 25% or less, 20%
or less, 15% or less, 10% or less, 5% or less or 0%, i.e. at least 70% of the tumour-
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and effector cells. Menory T-hel per (CD4+) |ynphocytes
are specific to the antigen they first encountered and
wocasr/ie3sal | ed upon during a secondary i mMune PCESHPOOEH]12305
calling forth a nore rapid,and |arger response to the
tunour-antigens. There is evidence in humans that

reac%tM?Wﬁ %ﬁ%ﬁbé’ %ré"&f th@%i ty%@ YRM 35, eREBRASt fs% at least

feéctor ytes are active cells
80% b leaet Ry atienst ﬁ@% ahleasrtlﬁﬁ/gaw& o.For an effective
treatnment of cancer, admnistration of tunour-reactive
T-1 ynphocyt es of the TM type is especially beneficial,
Accerslinghy, ther sasend phate may sampaseingagddiion of ?\?HW@PP%%P&NG of
up- rgﬁttggﬂr@(hol oR b méhprYﬁd‘ﬁ%c&th)Up ASufaBibh Sf th@ﬁE—ﬁQRhﬁl ﬁ\%rease

nonocyt es, whi ch can~attack cancer cel
the eeadingss ef ITyCQHé9 mlmmwmw%ﬁ|cyt9klnreracavat'°n
res@ﬂﬁthrﬁaﬁarﬁmm QlgnkiRg BRY ﬁ’f‘Js'sﬂwan@'tﬁé %dh@cﬂem&@s Th1
0 enerati ng tum)ur-react Ive
cellsl'alydrtﬁhbtmoégctI@nd in a further enbodl rrent t he
percentage of T-Iynphocytes of the Th2 type gener at ed
by the present nmethod is 30% or |ess, such as, e.g.
The2Ebstancé(eseapabeosl sip-Tegwatingllb 925 on tesT-lynphvertes ey beso,

sub%%aée?#)sqé?ﬁ nﬁgao{?on s’ug actiity éﬁ\ﬁac‘rﬁ ;ﬁi%t&fferbn‘?eée‘ﬁfqgulr rcﬁ%‘:t ive

es are type, suc
embadinernt of thvea%erapn nreeastbsw%s having agenigisoactivity ﬂowasdcs the

mter?%ré‘h e rrgko%aa% ?é*(/g@{% s éﬁémr\@ps&wc s .ﬁau&@s,%mn

dition ance ca a%l e
polyoeDWSr eguidas i m@nbo@e&aﬁ bmiletShendrfragmmie@we@,f, fugipn protelns

synt&?%%@&/kf@g%ﬁlc {ifedures! RHad le Odp%ﬁﬁﬂﬁ@leﬁm@s ra‘?ﬂq‘laﬂ?réﬁlgands.

to receive and mze
In aspedific embadimentithecubstanee isithe natratliganthof tmmrfaron receptor,
' g the I ynphocytes towards
nan%'}lﬁé}@'n:l s aﬁggfrﬁiﬁgg%ﬁ%gtl on. The substance(s)
capabl e of up-regulating IL-12R on the T-lynphocytes
TheBBYmPpsittst télﬁr{e:?tg((:ag%ittﬂé?gu R caplile 8Fbi-Vedulathg ¥4 9R on
the TﬂwemdcateSt ﬁ&hsaﬁbeigaﬁcsebsthem rRyingyganistic @ctivityitowards an
mteFf?rWﬁr &ﬁe ptdFendy BEGEEFA HF{! §9 Qb tﬁewbﬁlgﬂ 2 |ﬁ¥ﬁ"é‘&5|ﬁﬁe

substances 1 nc roteins, pepti d

meqmeptmﬁewbsme@bah@dd pegferab dliee@ldeémmeﬂrt khyﬁ't@ 12 s at
least li‘eféilﬁcguchfa‘ésé ane%E?? rb‘iiea%i/ﬁ‘?cfi@tdt Teaéf‘@"‘d?& ' RIAE5 fold

. nol ecul es, and nat ur al
mcreaaydmomnareﬂ @ﬁb@ ierﬁbOféhﬁacﬁnrﬂ.ﬁYﬂ ofiphase b)sﬂfaﬁ'@ét ¢ases faich

an .H&&y«g&h thé %@Qldof(PL 15 R b@&g&f ﬁérﬁ'&a{/ eqseher.ncuwéay #Bfter

terferon, such as Interferon- timal "poi'nt of
mltlatingéhe secand phase ) 5uehas @(gs)ondwéb Ioe dév 3lﬂ§-°f‘é{9¥l4at i ng
I'L-12R on the T-lynphocytes, such as, e.g. a substance

havi ng agoni stic activity towards an
In order to substantially avoid the generation of tumour-reactive T-lymphocytes of the

Th2 type, the second phase may further comprise the addition of one or more
substances capable of antagonizing development of Th2 type T-lymphocytes.
Examples of such substances are substances capable of neutralizing the interleukins
IL-4, IL-5, IL-10, and/or TGF-beta (the latter not being an interleukin) all four of which
are required for the establishment of the Th2 cytokine profile and for down regulation of
Th1 cytokine production.
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interferon receptor nmay be determ ned by neasuring the
level of IL-12 in the culture nmedium The substance(s)
wo=haoui7d3spr ef er abl y be added when the | evel of PCIAP2006812305
at least 1 fold, such as, , at least 2, at least 3
fold, at least 4 fold, or a? | east 5 fold increased as

Exaﬁﬂ% St Quﬂsli‘ﬁ\clngrﬁlluo‘éfprth n\l,zpcﬂi?be%ﬂ&esl p%E)ticﬁHka§@lublb)

cases, such an increase 1n the level

recentars, andibgdies a“ffitzmha;agn@ra@nam thereofutiision Rﬂ@tym %mﬂ@*lc
and)é)'f] bfﬂqaﬂk' rﬂ@ls&h@s %‘?JEF? Qg GPB a§ﬁa|l h‘)oiec%lé%hal?c?natﬁra@hgé?ﬁsdlﬂ)’a

or on order to substantially
speq%embommegémrsabst@ncwar@@ﬁtemedrfmsntmdms|twrhm5¢9é@e

mter‘? ukHlet E%&ﬁ%ﬁahﬁﬁ@tkéﬁ? Q0éh Qg%sgf a'ﬁﬁYL-ﬁlérnilb&fy, ﬁmrsse

one or nore substances capab
antllmtyaammrzanh dL-de astibgslyetagetiter wWith spluple F¢C¢Bﬁﬂfﬁr{§'@5h% e.g. TGF-
betaﬁggg@gffazﬁ I 2&@@@@%@@@%@@&@% €:8PERP Andlor
LTB&EMd/ or TGF- beta (the latter not being an |nterleuk|n)

all four of which are required for the establishnment

of the Th2 cytokine profile and for down regul ati on of
TheTing of ynask isHestanassisappbia oFaataperizing develepmentiss ThA dwee T-
Iymbﬂ&gféqesdyh%eéﬁs@n@%r%?%b@ﬁ?nce@%@béﬂ@%f nélmdﬁEth IL-4, IL-5,

tors, anfibodies di es ragnen S

IL-10 eeelion TCFHorta o1y fecadsiedon dayri ofdbé seapne RBASH fy Homever, as
antan&il@é: eeé(f)eﬁéiw tﬁéa &itich of a?ﬂ%éheé@ir?&l% Sé peRSth&Bh Y al

ECI I ¢ enbodl nent he su stances ar e
subs@L@ot stelp pftemadgitiontas thesubstance b‘?ﬁ@hie pbur-ragulating IL-12R on the
T- |yfn§hsalt§y§ua$as behgr slbé/dés{e Wé abyszmaretem aﬁepguo%n & ik

5 ant1 body [or anti
substangecanablepfdip; regwgbmgwléﬂ% om theol - l)/IBTFé‘OP)étéépt ors (such
as, e.g. TGrbeta receptor | and I1) and binding
protei_ ns for TGF-beta (such as, e.g. LAP and/or LTBP).
TheTeatrakizingsubstances ahauld ke ééd%b‘aaﬂ ameynt éhﬁalgahﬁomwga"ze the

inteASUKHSO BG4, @fq. TiR2 f0LP6o f-Elld’ng@eé’ﬁlﬁ(@e%s of tHearAdunt %f E\terleukln

one of nore's stances capa of neutraI|2|ng
to be pegtralized 1\Wham ysipg antipodies; a firalcansentiriion Oéf{oa*a%boyt 3#0 about

4 nd/rlﬁ?c@ﬁ?@%dﬂlﬁ?@m rlo'l'r)nallg}'l%’\ﬁé’&fed P@r G ol &%eﬁfr&hzmg

expensi ve additi on of anti bodies can al so
SUb?JYéWQ?r mdinal gongeni(ation (@iwng the same effest ag e ?qu‘}ﬁ"%‘?t'qnhe

merﬁ.uﬁé& ﬂfr‘%ﬁtul?&ﬁ’@sblsﬁom% beRsEEIUl ating IL-12R on the
ynphocytes, such as, e.g., one day, two days or

t hree days after addition of the substance capabl e of

In ofHér 'Ec?&'éln@élh tHe édpp?é’s%o‘ﬁrbfttﬁ@dé(reﬁdbmh@ﬁw 1€5typd Mymphocytes a

neutral | zi ng substances shoul d ded in an anount
furtharemasinkefithe one enMose sykstanse qaﬁ@*é? |°éaw?a%n'z'§@ grvelgpment of

Thzq%&e}' I)}er{]}prlfbrc]:}@sl&f?:hfé%' .o, Rk md?& sa5stade ddpabRBYHBLtraking
IL-4, IL-5, IL-10 and/or TGF-beta may be added regularly throughout phase ii), such as,
e.g. every 2", 3" or 4" day of phase ii). It is to be understood that by the term every
2" 39 or 4™ is intended to mean that at least one substance capable of antagonizing
development of Th2 type T-lymphocytes is added throughout phase i) every 2™, 3" or
4" day, starting at the 2™, 3" or 4™ day after the first addition of the at least one

substance capable of antagonizing development of Th2 type T-lymphocytes.

Furthermore, as for phase i) a further amount of a substance having agonistic activity
towards the IL-2 receptor, such as, e.g., an agonist may be added regularly throughout
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to be neutralized. When using anti bodies, a final
concentration of fromabout 2 to about 4 ng/m culture
worzeeivarmssgi | | normal |y be needed. For other type3/EpR006/012305
neutral i zing substances, aJjinal concentration, giving
the same effect as the concentration nentioned for
phaé’é‘ﬁ)‘ RRAIAZSe gS ROBND DR A¥S@H; of IPhase MET e tdh thBi2M 8V Rr khaay in
uppr essi on of the devel opment of Th2

t
order 19 MAHaieyPPizabcangditions prmmtceaﬂwew JHE dse Ahihe substance

to b8 %Béé@%@nﬁggﬁg@@gmftgﬁgﬁmﬁmbagésgn@ﬁmbe mﬁa@rt pr@‘seT)rfar

add@lewf rt,csﬁaev'eg geoniglif @calmt&towgrq&th& IL- ?Lre%ept?msw as, eg.,
|L-2and/ or TGF-beta may be added regul arly throughout
phase ii), such as, e.g. every 2nd , 3rd or 4th day of
phase ii). It is to be understood that by the term

In o?dé‘? k/faeBGt the ééﬁ’er‘afloﬁbﬁ' Hﬁybé‘hﬁﬁ&ﬁdeé&lvmv‘mbhé’éyté’é the

| east one substance capable ant agoni zi ng

secend/RhasgHi: Aty semprise @99'@9 PDF yﬁﬁw&: w*&éarw@s aa%%r'ng the

devélerﬂHgmqthm{/\?é? g&pr%égfe\é @%@Ies?ggsy&gfstﬁb%la?ﬁég are substances

startin
naviagAOPTIBHF SFHVIN WA iedt-Tolle12 Hsd b AREET H—aaéfﬁqspkﬂf "Niore

spedfié, O Vit aHted %’é@l K@@S@for TIJQaZI LE7/ me 13 - ILyspdHror e
Fur't her nor e, ase i) further anmpunt of a

receplgssExampRles at/w@ a@@awff%w@d@etq@m POIYPRBYIRS: PRRIIdEE. 2

antnB@d?é‘sPtaﬁfbod RYCIhPfFagrierds the@ébfaﬂglﬁh fb?ot@iﬂ& Q@tl’%ﬁ@ &fd/or organic
?u arly throughout phase ii every 2nd

ch
molegle, Suelhgs. 61O pFmabmpolepuies, and AU aAs, 175 sPesic At h

em%@}fnérﬂ 1 @lﬂfstér@egawmelrfat@altuganas SAREILL-7 01 201D hhdyer IL-
ell division. subst ance to be added

21 rfe@@q&warqsyepti@y Wii%%”-r?lé'-dﬁt"-rﬂé andieide2nent i oned

under phase i) for addition of substances having

a% nistic activity towards the IL-2 recerptor such
Theefiget o132 1s aetivalio ihet ENGRRSTA nCHEING STAT RAtHELPY Stimulating
the FLY’PZR tHerEBY proRRfifnd M&nv-'étlbry BPTHCYMBRocytde THE fiHttloP BRI E21 is to

npri se di ng one or nore substances

enhﬁfﬂ%ﬁfprfﬁ@t'f’ﬂeafa'é%@ velgpmeRy towards T ipe R Jr es.

lymphodgeses of such substances are substances having
agoni stic activity towards the IL-7, I1L-12, I1L-15
and/or |L-21 receptor. Mre specific, the substances

BottrRY7 BRd ﬂQWW%FKSb)f Egrlbnidﬂﬁg hbméosthiic dxpanbion b trITHydiphocytes,

I L-21 rece such agonists nclude
RGN SN 90 TR St PROBTTARE TENPRAES
afflbodles and fragnents t hereof, fusion proteins,
nthetlc and/ or or.gani c nnlecules such

The QRAMAI pRIMtatirmssto addbheaT grate SHPRjaRiRs Premoting:evieftiment of

Th18 {28 iSWREH BRCE: tee ﬂaaéuse tiblé @anedificdtion. If
WLWOCE i ok R aﬁm@d a aptitlé @an ion.

the F‘&%?é‘&?? #ea 3d eyuf&frﬁrh@e|TL'ymphPivthzafe|r@t i%scsﬁwsm nedigigation,

the addition will have no effect, i.e. the development of Th1 type T-lymphocytes will not
be favored. In order to determine the optimal point in time for adding substances
promoting development of Th1 type T-lymphocytes, such as, e.g., substances having
agonistic activity towards the IL-7, IL-12, IL-15 and/or IL-21 receptor, the production of
INF-y by the T-lymphocytes, may be monitored. In a preferred embodiment, the one or
more substances promoting the development of Th1 type T-lymphocytes, such as, e.g.,
substances having agonistic activity towards the IL-7, 1L-12, |L-15 and/or IL-21 receptor
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The effect of IL-12 is activating the |FN ganma
i nduci ng STAT pat hway by stinulating the IL-12R
wotaer@iossopr onot i ng activati on of Thl | ynphocyPES/EPTHNS/012305
function of IL-21 is to enlaqnce proliferation,
activation and devel opnent “towards a Thl type of
sho% %MGG& Whén tl%)febeﬂdﬂlgN-@Eﬁ‘mHﬂs %r&ﬂeﬁ d3Ycori ] to'tBe level of
omeostati c expansi on T- I ynphocyt es, "enhanci ng
IFN-gremenerisitiatipo Af ﬁcoaétphe%& @d Th1 progr anmed
T-1ynphocytes. The optimal point of tinme to add one or
nore substances pronoting devel opnment of Thl type
In a spegifipembodiment, thernerease & FN-gamyRa dgMebmay be determined as at
Ieas?éﬁqsletlﬁgbgsilﬁ Ilﬁﬁ‘ﬂaf‘drﬁﬂévglnsuéﬁ ad, BY. Séi*i’éés@ﬁ‘?ef‘éldaételeast a3
d when hocytés are not susceptible to
fold ras dgast eétfp@lnncreﬁ%e a&mmpafﬁdm the lens) ef iid-gammaion initigtion of
the %&%ng ?gﬁéé’ﬁ n Wil JJb?a dnViR&redsd é’éﬁ’l'%’@&r?é@te&"t& {haﬂfﬁe doftent

er to detern ne opt I point in

IFN+gameng l@rthgadtuﬁg magian shewd b @bl‘?@ﬁ‘i Y m%qgéaraﬁwﬁqwtur@fmed'um
y i Med WW% |
sucll 3514 P8 bt 1P RRCY et SR SSgiuR, B len A S g
CU"WEM@'%@I@HGPS@PFrl@lgé@t‘@‘r“ cuityre medidmct i on of INF-y
by the T-|ynphocytes, nmay be nonitored. In a preferred
enbodi nent, the one or nore substances pronoting the

Whemwe@mnreaﬁhe)@ptmlwpélrrrtlm'ymﬁ%wbé?ncgﬁewmmgé’egelopment
of Tﬁv%%a{nfyﬁ'ﬁahh @%g?ﬂgg'ég SU&%dc\éb%vhﬁ‘é@Bﬁ&lé Mlglt}—toz‘/ards

d recept or shou

the Lk -4 ell- &anmlga”ﬁﬁﬁce@on ABe g&yéwf@g loQirAs dhe exRressigeof
the L&ws{.orpﬁ]a}k%% gémne @rbdy & @buPrIphpRcS RSy “mmsﬁaﬂkéas

In a specific enbodinment, the increase’in |FN-

shoyldpegferentjallycoen- Eﬁgﬁieﬁ\%fﬂ Byupafegpiatian isgingersipag M*c@té%%% about
O°/J 1 eib%h'r @@%‘Uf‘ d&¥ %* theSEI54% ?ﬁym&ud&ytes%hobl@%&bre@s 028l ghd

east a d, at |east i ncrease as
CDQQoaﬁmre@tq tﬁ@ eIXEKPéﬁ'OBfOf CPR5 gamkDeshon hilymehqaytesgin day 1 of
phatd!®), SREMRG tRRR AREThimpholfe§ Mavk tdcevdg AnaRtivAtmGRFI. Can
e correlated to that the content | FN-gamma i'n the
cul ture nmedi um shoul d be at |east 100 picograni ni

Non‘ﬁH'l} Mé%pﬂ'ﬁ@ HoTht o‘?lﬁﬁjﬂa @?adcﬁn theaéubkf%ﬁéés 5910%@ Qevaspriént of

ture di um | east 20 pi cogr an culture

Th1 msraﬁ Tn'M"éfPhO&YteP wéfta" zsbswsagpém ﬁ‘FP% af adding thepubstances
capéﬁh@ Bf Get&Jumting rl‘Q-1§hQ>n0tHé 'Tq?Jn R&dyRs drd the %ﬁbét@n@;@ﬁtapable of

subst ances pronoting devel op msnt of Thl ty

antagongzmsm%ﬂoeglenkefc pe é: l)gnph%qxwt Mﬁ&a@%\?.th@ optimal point
in tuﬂg ‘?6‘ hé& lHé ﬁfb"sia%béé’ ?Fo%hgﬂefféﬁpménﬂof Thitye T- Nm;ih'écytes will

- rece further |

fall @twe@@ Q%ﬁ t%ﬂax %eﬁa@mitlemg tbg %ﬁ?%?'?%mzoé%ah asms@avo% day

6, d&P#br da) gnphocytes, which markers shoul d
preferentially be up-regulated. By up-regulation is

under stood that at | east about 40%to about 60% or
In cH3Y B-PiL-4baLGBhdlor IRNHE %EES BB RBhEbrvaRbe 56 4dAdT tivdté

substances in the culture medium should lie within the range from about 150 IU/mi
culture medium to about 300 1U/ml culture medium, such as, e.g. 250 |U/ml culture
medium. When other substances than the specific ones mentioned is used, they should
be added to the culture in final concentration, which leads to the same effect as the
addition of IL-7, IL-12, IL-15 and/or IL-21 within the specific ranges mentioned will give.
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CD69 as conpared to the expression of CD25 and CD69 on
T-1 ynphocytes on day 1 of phase ii), show ng that the
wODBobyoTpdsocyt es have received an activating si @aalEP2006/012305
Normal Iy the optimal point gf tinme for adding the

substances pronoting devel opnent of Thl type

As rﬂ—eﬁéma %EW@ thebiesehtdhéthad @ﬁ%%ﬁlaﬂﬁuééﬁo?%@r%smn of T-

Ing the su bst ances ca f up-regulatin

lymplpcytes imordenisharhiaveC R wwré%ﬂj%'t/%ﬂdx@ypﬁwéﬂﬂ of the Th1 type.
One"#ﬂﬁﬁ&cﬁ%'pébtrkg tIEEIREL RRIFBS tha® by 5iAg i Rethold\dEBERS4t HRSein for

More specific the optimal point in time to add t

he
expangirg WnasTercike T rlw@pm&%sﬁﬁ'ﬁﬂvw higiy amoyipkof T- lymphocytes
of the th¥MBRAGYE ﬁrﬁl By éﬂtalfnéﬁ | In%ﬁﬂﬁ&@ar@@b’lt 1"7?: dfotlme |r%p@ﬁ£rﬂrthat the

Inltlatln t he second p ase 11 ), SsucC on
patiero b Uigated TogRivaIR AIGE, SO 26 efdctarAumpyieacig Cior T-

Iymﬁﬂﬂ;ge . u%fh%ée ang nRfdleskd mv@mﬁ;&ﬂst@%tmloﬁafm %%fbxféfT

stances 1 n the culture nedi um shoul lie
lymphiaciites (Tele NKsiede magaphagsst andmonegyigs, alhpt wh'éh a0 Atiagk

déf?é’Hﬁ SHkrhl fefd'hddihS tilRQUrM such as, e.g. 250
canf%/ cu? ?urer %%Elﬁm c\sl\hen %t her substances than the
speci fic ones nentioned is used, they should be added

Hov&é%eF LEJZ dt kHet ééfn?e hrﬂefa'dﬂf?ﬂnstﬁﬁﬁtfﬁ @thﬁéhtF&W‘ amWUhtCJf m t&rﬁour—

fect as I on of - IL-12
reacalmaﬁ‘&‘tﬂ Uymphnicytﬁs rhe Ratiet @ehieve up %'ﬁeéo%e?{tbte&mt%ams
rec&*eY\%e'aﬁth@EiﬂﬁwaP&dm@t*AQﬁégls df e s Mimemt hod i s

preferentially used for the expansion of Tlynphocytes
in order to achieve CD4+ tunour-reactive T-|ynphocytes

Accefdirﬁ}ﬁ t@ﬂre&é!rﬂf?nvem@n f‘élétb@?d a ﬁﬁdﬂ%fopfhetd?épérﬁﬂcﬁﬂéf‘ Aé&mory T-

u5|ng the nethod descri bed_herein fo
lymehgsxiesi Nermajluo\u e agultire of fumauipeRtiye Jslymahmt%& 3rg xpanded

acc&'dgﬁ {8 P e st infvenYioR RemydtRet 95% it Sb&ﬁ@%’ oﬁt)bﬁ\%uWrédctlve T-
btained. In treating cancer it is of cour

Iymphmtesa%ﬁthqrnamomwpgawc @6 €-8- TR @pewli4dte F%@Qﬁ%o% from

abom £, %TEMFUt 8@5/0 @H‘ fF&ﬁEBButtGQWPtU aboRB etV RillGsbtained. The
hocyt es, hese - as mentioned above
pres&&% inygl

mtpwm}pu'a;ﬁ%h%t)éhe fact thatRiedwemppecytesdn Phéfé)aérq allowed
to rdlRAEREPSESre t@ﬁ%uﬁ?ﬁlﬂﬁ)ﬁtl@ﬁddéﬂ kodéﬁhéﬁ@ﬂﬁhh@ ?élatﬁ/btyaéléﬁ/v

cancer cells and general I){1 ai nst tuno
exmﬁmmasedw%&toﬁw%@ﬁ@f@ igb raa?rphm PRy 'M@paocvfes to effector
lym teanti al anmount of menory tunourreactive CD4+

-l ynphocytes, the patient achieve up to life |ong

protection towards recurrence of the tunour or

As MEBAtRHEd BbsveineldxPrddsioftt Yhe sENMuuHach\GERaHOM giaykeré 825 and
CD(%:esent invention relates to a nethod for

¥pkeat-lyapheeytae myewsyﬁﬁwmqrggmnmpﬁﬁﬁc; (nitiafgimpogtant

stepfsWf e &e@énttnh’é'fﬁé’c! -SUBRGE] &/8., Whed fRARIE B8 s%b&@%ﬂih%@d@d
according to resent I nvent i on, from about 3of &5535 and

AcCRISETRY. S9LRe DETSGIA T PARHELRR xpression
CDB69 throughout phase i) and phase i), such as, e.g., every 2", every 3 or every 4"

day.

As one of the purposes of the present method is to obtain a high number of specific
CD4+ tumour-reactive T-lymphocytes, which may be used for administering to a
patient, the tumour-reactive T-lymphocytes may be harvested at some point, leading to
the termination of the expansion step. The optimal point of time to harvest the tumour-
reactive T-lymphocytes is when the expression of CD25 on the T-lymphocytes is down-
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of the menory type, such as, e.g. from about 40%to

about 90% from about 50%to about 80% or from about
WOy 7e38about 70% wi || be obtained. The pres®a/EP2006/012305

i nventors specul ates that ?lge fact that the

| ynphocytes in phase i) aré€™allowed to regenerated

rngI’ﬁF@ r\ﬁhér ov@rméd&?d?loh% é’&ﬂ%g asttl%%%‘ BF le¥4 bithk 4+ T-
at | ve ow expansi on phase |eads to formation of
ét.gn OFS

lym@mvtgwqpa EKPIEESRN ¢ cPjinakpeipt i timectodyarvest may also
be d deed o ndBRIUTdrRER &f %%er Bf Wéﬁﬁﬁl'agﬂo&lfceﬁ Mfhe
SUrtace activation markers
IFN- namﬁapr@dy@t@@ shaylde atdeast Rdeld iroreasednsyrd aghed. 1ab least 3
fold, é?'léés@h%lb\%’gf &8 ford r‘?u@r%a@éd E?@ouﬁbﬁ%@"t‘& iR [FNlgamkh
to initiate the second phase il
produstio, dvm@ yormially Aeiyespend émadavel of |FN(99<'FUF\@ phatdedsty100 pg/mi of
culttﬂg%édﬁﬁ the expression of CD25 and CD69 throughout
ase | and phase ii), such as, e.g., every 2nd ,
every 3rd or every 4th day. As one of the purposes of
Norr‘hggy %I?é@%ﬁ&% lerPﬁ]r% C%Zdn@_ﬁc}l/&ryp @og%ggft%‘?ﬁltlﬂtmg the
secqzmi rRhase if.de. aermatly sheeeellsgvil be hayasted from daye10 to and including
dayqurgﬂﬁflnt%ﬁ(ﬁ {h\éese-th pﬂtes may be harvested at sone
oi nt e ter nation of the expansion
step. The optl rral p0| nt of time to harvest the
MG of
R R Gk ek
accefding-te &mnmnt@n "i‘@;V la@enﬁl@djtaég fiofmabast 25 daystpsanskingluging
abo%%ysymos%% RERM UL 28 d§9‘s°tbea?ﬁ‘?§d%ab3_d1ﬁ4 days, from

olnt 1n tine to harvest nmay al so

abou@ﬂ@%ﬁea%a@@mﬂmﬂemuw ﬂ'*h\é mtﬂwclafimg 42 days,
fron*la%:t%@ QW&E%&) og{jrgﬁﬁaudlﬁam |fals, Wﬁmﬂ’é@&lﬂ@?'d&?s %‘% ﬂci@:@mg

east I ncreased, such as, e.g., | east
abogtAGdayst | east 4 fold or at lest 5 fold increased as
conpared to initial |IFN gama producti on vvhi ch

normal ly correspond to a | evel of
Insteachefthar(estipg the tUB’PUE:Eﬁa{CHY%TWWteRMWItF? Cq2ﬁ|r§arker is

dowﬁY@@lat\é’H | the E%Vrbef§®igcf@b’tojeget09 nfsnél aﬂﬁl%r\éﬂ‘ kdUhaddY Pﬂé‘se ).

|n|t|at|n t he” second F ase II . €. norma

Thissapiciea penaficial (oo e ATee st o KoTaISACkEs TaiaRpoyies Sbtained

by thé‘@iﬁ%@éi‘& ﬁh@bho@i‘is Abtt @hsidBidd aﬂ{éff&tnt'eh@mﬁﬁl‘?t% BeRdAFHRstered to
Accordingly, the entire Plrocess or expansion of

a patighisuiiereairomianTen PhibHeRAtiEst ia it Fhemg thesapygeatment

regn'n@H epkérait rﬂ§9’ bé Eor%&@éé‘beﬁéﬂé%l fg &d?t;%h@%e aémﬂﬂéfﬁatlbﬁ of T-
nd i ncl udi ng about such . from about

Iymmpcmtﬁyynt'UhaﬁaemﬂéwaPhgeﬁmt 'SIm'saa%n orql%m determine

whether the tumour-reactive T-lymphocytes should be subjected to one or more
additional rounds of phase ii) one may look at the level of IFN-gamma produced, and/or
the total number of tumour-reactive T-lymphocytes obtained and/or the expression of
CD25. In the case the IFN-y levels is 30 pg/ml culture medium or less, such as, e.g. 20
pg/mi culture medium or less, and/or the total number of T cells are unsatisfactory,
additional rounds of phase ii) may be initiated beginning when the majority of T cells
are CD25 negative (i.e. less than 5% of the T-lymphocytes population express CD25)
and thereby susceptible to restimulation.
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about 27 days to and including 43 days, from about 27
days, to and including 42 days, from about 27 days to
woaner/i7mesoudi ng 4 1 days, and from about 27 dapSTtEP2¢00812305

i ncl udi ng about 40 days. Ingtead of harvesting the
tunour-reactive T-1ynphocytes when the CD25 marker is
AfteFl ﬁé‘Wei&tQSé’hﬁﬁcﬁﬂ reédii% TUIEMpHSCﬁé% Tﬁbé %uﬁﬁbd’é&earﬂ[ cdiEftional

di ti onal rounso asell is coul
mea@én%#thaSae g by H§jng fieﬂﬂa/ aradank seah /S F'éa'&t"ie%!m A

portibn! of FRNRMBLR e RV AT APy IR SXBE S8Ry frdiziHedn iaSsuit@ble

consi dered an effective anopunt to be adm ni stered to a
freeging imasiura gftercharygpting aRd PHAYEG, the fumquryrgactivg T lkmPheeyies,

a chenp-therapy treatnment regimen, where it nmay be

consi dered beneficial to postpone the adm nistration
Metoed of tyaghHeelyt es until the chenp-therapy treatment is

Theftbrﬂb§rhr%gctl\)enT-®h%bc§ft@s @Sltaﬁfeﬁ‘ ByGanHprdVed expnsion method are
tunour-reactive T-1ynmphocytes should be subjected to

used herey fortpatingratientsriafferind fiers afissamiaated canciie nmay
| ook at the level of IFN gamma produced, and/or the

total nunber of tunour-reactive T-Iynphocytes obt ai ned
Thegefinitien phan effgstive ameynef twsr-reﬁﬁt'werﬂé yewphacytaetq ey g

adnhrﬁyt%}e?i i 3e§9nd?r9j 6“ tHeWplekifie typRrbf W’M&focyt% Sthe $ét$bf&ﬁemory to

cul ture nmedi um or | ess, nd/ or the total

eﬁeﬁQhEéledTOCYteéénpé)na‘P% SEYRYAY Pfstf‘ﬁé’tsSF‘?e "!aFHYﬁVFf dmayerage a

mlnlhﬁ}hﬁ‘GfSatQéaé@h@WIhbh)su'&‘ﬁ)ésb@g' & Iéés@b@‘i‘mfﬂ@@'dﬂ‘éd%%@’ﬁﬁlﬁon at
jority of | s are CD25

east namue% &t 'qaﬁb50rm"&wmﬁbl9§'§te® 'ﬂi‘é'tﬁﬁ‘b atieast 7 &Jé\'"@@g eﬁfeft 80

mﬂlnéﬂ Lirh&\RreRtive UsH @ll%b%}]t@s Fn@K b8 Hdhiivétatdd0 'Fhé\bfe%énhﬁf/é/rﬂ%
he tum)ur-reac ive T-

ocytesma urified b
havgnyt idemtifiedany Haperr}@ahw'th gﬁf@ﬁctée theeafa fB;Pf ﬁ@%ﬁ-fa@?ﬁ%’gtﬁ

Iym&fo%?!e%% be BdfhigtEredan @ single fbged! | nmedi um A portion of
tunour-reactive T-1ynphocytes nmay be stored by

freezmg in a suitable freezing nedium after

Ina féﬁé& bﬁ\%oélﬁ'ﬁsnptlfe' tﬁh‘oﬂ@réa'&ﬁ\/et TUPHShocPIRs FdrdRiministration
tes. Method of treatnent The tunpur-reactivVv

compnﬁmﬁ%émegorbﬁfteéﬁeﬁ@a TymRRoGYRS FAHeBRPa Y mpNorEeRdYore

spedfi€théSMtoue bﬁﬂuﬁmJuNeddlﬁél‘Tllﬂﬁp}ﬂﬂiyte%rﬂf &émfeﬁﬁw tyfe ha9Bed
di ssem nated cancer. The defjnition of an

omR AR S O ATRBL T ST e 9. Tmanaty A 1 abase 50%. Hom about

50"/@@”@6@'&8@%%@' fﬂofn &&med%m aBButl 108, haIcd ﬁérﬁerﬁtﬁ@@oﬂéﬁector T-
nphocyt es, menory to effecto

'ymnhqcymrﬁ@ewwtaw tsr?prbsé/ev%m%f B {i98 ehaut 2% to about

50% VPR abolit'BOSY & @bt 3098, ni mum of at least 10 mllion,
such as, e.g. at least 20 million, at least 30

mllion, at I_east 40 mllion, at least 50 mllion, at
Thelt@AsUr-R@Active T-lypiphosdytes AytbeBrriiilhtet @8 dphaninat&ashl 80

composition suitable for parenteral administration to the patient such as, e.g.,
intravenous, intraarterial, intrathecal, or intraperitonal administration.

When the tumour-reactive T-lymphocytes are administered parenterally, they may be
formulated in an isotonic medium, i.e. in a medium having the same tonicity as blood,
and comprising one or more substances preventing aggregation of the cells. A specific
example of a suitable medium is a 0.9% NaCl solution comprising up to 3% human
serum albumin such as, e.g. up to 2% human serum albumin or up to 1% human

serum albumin. For intravenously administration the concentration of tumour-reactive
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mllion tunmour-reactive T-Iynphocytes may be

adm ni stered. The present inventors have not
woideriziiigoed any upper limt with respect to tRETAPRUO1012305

of tumour-reactive Tlynphogytes to be adm nistered in

a single dose. In a preferred enbodi nent the

T- IyHrbHQéWei iRakd bR nngﬂ'ndH‘fB"BéCéﬂnﬂﬁlsfeﬁéd ﬁ&'fﬁaiﬂy fiéd @lthifthe range
nprises _a conbi nati on of effector Iy nphocyt es an

froms it §. STl gD G es MisPeAgBee mbp 4 MUGRAGARNOes M

medimuchra%aétgl Yf%mB&d(ﬂ"DWWoﬂ&%rﬁf)héd?%sWﬁﬁﬁé&'uﬁMB%bﬂm
be from about 35%to about 90%

millign fimPheoyies/@| mesiim.doep abeyd. %BHJLRH 'w%’?eyt%‘%@weé@% ©r

abolif ?Hﬁ‘llﬁ“’&ﬂ&%fbﬁ@@{ﬂéﬂmﬁﬁ%hﬂ&ﬁon@Bgou?t RAIIRAN A fes/ml medium
fector T hocytes from about 10%to a out 5%

to a@%l’? ra@'onéyrgphoqvmfmlanwvmzo%to about 50% or from
about 30%to about 40% The tunour-reactive

T-1ynmphocytes may be fornmul ated as a pharnaceuti cal
T hec,c@rrppegxltmn 6ﬁm§[!|$"t‘9151"é°'~ﬂz§?a¢é'a? di rivrépmcv&%ﬁmﬂv e adminiziered as a

singld\Goeadrinfiliipl U6Ses2 ft:m&y Be infusBHR¥EN RIS holirg! 1 aart er ' al ,
intrathecal, or intraperitonal adm nistration.

Thettreatrpentauathed BaY ibeeeTiormesARkS 2Tdereated dapgnding o t@& Severity
of tHeAdi§ddse! litnermbRE YheWoathent MBJTBE aéiRfated upbn t&Rir@AtE of the

medium i.e. in a nmediumhaving the sane tonicity as
disegp®od, and conprising one or nore substances

preventing aggregation of the cells. A specific

exanple of a suitable nmediumis a 0.9% NaCl so| ution
Theém@ﬁnwﬁqgo@wgﬂe they preseRtrn\estionmay e RuRPeMentedwith,any other

rele%tttr%a@r%r’ﬁ ForRfissefiindTed b amuEr s uth supplemehtal truamfﬁ RiayPe
al bum n. For intravenqusly adninistration

g'vee&ﬁe&sﬁtatam seMme time rraltet th@a'«’m'%fra oA H&W@BOW% AR it may

be d?\ié'm?fﬂebh@rﬁblé@n&ﬁ\aﬂﬂ Ubed fof Sti@CkrébdBRls! X slitfsie wkample of
t he range fromabout 0.5 ml]ion | ynphocytes/m medi um

supplgmgpi@.freatment isiBRMOohATRRYCINELE ke -nedi um  such as,
e.g., fromabout 0.5 mllion |ynphocytes/m rredlumto
Kit about 3 mllion | ynphocytes/m nedium from about 0.5

Kitspyi | 1 i on | nphocyt es/ m_ nediumto about 2
Thepwﬂm%‘é@y fﬁlatﬁ%m Iﬂﬁlfgrruqerlamrg%taaq ageqisding it%}pe mventlon the

kit cbmﬂiﬂﬁﬁg)étrﬁédlﬁ forslitivariér oL phdcites | THE medium may be any
nphocytes/ M. nedium The corrpos# lsog %:Wém 3&
su'tetd%%w%%%mee'ymr SHghBRegt BMYreRPYE 1680 Ms a
S|ngle dose or nmultiple doses. It nmay be infused over
o 2 hours. The treatnent nethod

t may. be perfar ned
The i1 SgRYN P ARSI P05 G 1A SURSLEMS S8 AU Rgr aghting and
direétirg@ameur-faactiVeeT Igighoclfee. E)Eéh@\ilwaﬁsu&ﬁ)éubﬁaﬁééstrﬁé)ﬂb@d
upon recurrence of the dise
tumour-derived antigen, substances havmg agonlstlc activity towards the IL-2 receptor,
substances capable of up-regulating IL-12R on the T-lymphocytes, substances capable
of antagonizing development of Th2 type T-lymphocytes and/or substances promoting

the development of Th1 type T-lymphocytes.

More specific, such substances may be IL-2, interferon-alpha, anti-IL-4 antibody, anti-
IL-5 antibody, anti-IL-10 antibody, IL-7, IL-12, IL-15 and/or IL-21.

The kit may also comprise a pharmaceutical composition suitable for intravenous
administration. The pharmaceutical composition may be mixed with the population of
tumour-reactive T-lymphocytes before administration.
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The treatnment according to the present invention may

be suppl enented with any other relevant treatnent for
woanerienisaat ed cancer. Such suppl enental treat PERIEPR®$/012305

be given before, at the sang tine or after the

adm ni stration of the |ynphocytes and it may be given

at frequencies normally used for such treatnents. A

sui t abl e exanpl e of supplenental treatnent is
The dgt Pt 2189 SPPPRFFIORNY MPTesYriRgessanta Iymphdindederaterr tnrne
emboRiniéSthb Qyfindes dr@brefiléd With @ IJRbIMASIERESLFI Ng to the
I nvention, "the kit conprising a nmediumfor cultivation
of T- Iyrrphocyt es. The nmedium may be any suitable
The3@Rs H@yfaflff?cé'fﬁ%iééﬂhstﬁ}éﬁbn@ﬁar uSe, Buch 46 vg. iRtNctid®a.the form of
M or kit may further conprise one or nore
compytessaitware. f or stinul ating, activating and directing
tunour-reactive T-1ynphocytes. Exanpl es of such
substances may be tunour-derived antigen, substances
FigyrgJeagndiyoni stic activity towards the |L-2 receptor,
substances capabl e of up-regulating IL-12R on the
T- 1 ynphocytes, substances capabl e of antagoni zin

g
FiguieV ds 8 aphoseintigraphy shewing pynssingbyadesdistally ad medially to the

gro|ﬁwmmg(ag@kl ng the devel opment of TM type
T-1 ynphocytes. Mre specific, such substances nay be

I'L-2, interferon-al pha, anti-IL-4 antibody, anti- IL-5
Figu%‘tz' i@g%prﬁi%int Hapﬂ@sl%%h@@dﬁetmlel—ngde distalhZand kedfally to the

Kit may al so conprise a

necbwmmm%taﬁta@énpos. tion suitable for intravenous
adm ni stration. The pharmaceutical conposition may be
m xed with the popul ation of tunour-reactive

Figure W'Hﬁﬁétﬂ)”t'@%"t'ﬂéﬁ‘t&né’f AduinarsdraiingInmMPR 8ode-tFighp 3 shows

hom%@&&é% n‘?j@@te@ lardUMdS ®WTIURERS hal theddye/BRIANBSH |n the Iymph
| ocator. I'n one enbodi nent, the syringes are prefil

capifiprias, thusyngisatingdae [yawhietlic drainageyindisateg\bywhits FEvr F@éfe 3B

shoWQﬁle'bPﬁJhQﬁ!l? dfa%n §fphSidel nas ’turﬁe&l blueESfelwUainuRR SffeRinjection
e form of er software, Figure |egends Figure 1

of thesdy& VWsms@w 'ﬁﬁ'Pgﬁea&Hvogrr%wwg lYMRRPPYRI node

distally and nedlally to the gr0|n | ynph node

met ast asi s. qure is hosci nt qu ag é show nﬂ a
F'Q%ﬁﬁh‘ewsﬁ'wé“' lysgptinel Qﬁﬁe hétﬂ hoeytes aee dativatgd with tymphr
ant@&d@nmw&dsesm re&lm\q R a'i;tli/étioﬁ%tnﬁ%txﬁl%sbﬂﬁr& tl'fe| SR AN

a_ tunour draini ng node., ’gure ? V‘ﬁ‘

marker CD25 (Top panel). The end of hase | activation phase is defined by the
decreased number of CD4" T cells expressing CD25 (Bottom panel). When less than
5% of the CD4" T cells express CD25 phase Il is initiated with restimulation with

antigen.

Figure 5 illustrates that Phase | and Phase Il activation results in expansion and
enrichment of CD4" T helper cells.

Figure 6 illustrates that in Phase | the majority of cells are naive CD62L+ cells or
activated CD69+CD62L+ cells. After Phase |l the majority of the cells is CD62L- and
are composed of memory and effector CD4+ T helper cells. CD62L- T cells are not
expressing the preferred lymph node homing molecule, thus they are seeking
inflammatory areas in non lymphatic organs.
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| Patient Years

how bl ue dye is injected around a tunour and how t he

dye is transported in the lynph capillaries, thus
WOoi2aalwaisong the | ynphatic drai nage (i ndi cat edPOJ/ERRO0G6A12305

arrow). Figure 3 B shows h%?',n a tunour draining |ynph

node has turned blue a fe nutes after injection of

Figutré‘ QYcﬁlvs ﬁ\hﬂnéﬁl @%Fsos’ﬁrﬁﬁiﬁbeaﬁ %a&é‘rm’lﬂm YGrAbIK ﬁ%rﬂmﬁ}' ltrating

ows that initial senti nel node
Iymmrwueshyt\e,ig\e!an@d%ctswaar@dawrtqlﬁwaohémphamﬂqeg@m daHitsgpyno or
€ sulting in activation and expression of
I'meﬁﬁ@%’gc%d\??g ﬁon mar ker CD25 (Top panel). The end of
phase | activation phase is defined by the decreased
Fugm@rﬁaﬂnswéteﬁmat dfterebxpaneiopr aftes i phas€0Q Rhéfeoist adgsanddpendent
s than + T cell's express CD25

'"Cr‘f:ﬂ%"sﬁ af‘f ggnydgRen ?ﬁEH'Yv&fP UG8+ i nul ation with antigen.

Figure 5 illustrates that Phase | and Phase ||
Flglﬁ‘@ti-)' M@sttr‘afé's the6thktexphAsi6X BAA akcMatidR Hr&BEd| Cﬁ?éiﬁﬂt’és Qfﬁe E%hsnon
hel per cells. Figure 6 illustrates that in I
of anurgaann&me@tf rtlycadfclenss| as inyestigaied by ¢ selective Q@ICBment Cof TCR VB
exp,%gglbxat ed CD69+CD62L+ cells. After Phase Il the
majority of the cells is CD62L- and are conposed of
menory and effector CD4+ T hel per cells. CD62L- T
Thedellawingaexanmpes tengite diostnate theinpertioarwithgut §miting ifgriany way.
hom ng nol ecul e, thus they are seeking inflammtory
Exadl s in non | ynphatic organs. Figure 7 shows primary
stimulated in Phase | from tunmour (Tunour
infiltrating | ynphocytes), netinel nodes (SN) and an
Exa irrel,evant | ynph node (LN) results in no or little
aAMAEd production. Figure d illustrates that after
Iderstiffration@f métire Iyhpb @aode$ foreetastasiss dose dependent
i ncrease in antigen dependent |FN-g production. Figure
9 illustrates that the expansion and activation
Elgm rpetuema fopr womer and tieurengra were included itt thgestudy{ee¢ Takle T), the

cl ones, as i nv | L . s
aveap iAo o1 Ttk Gt BOEbEL eI L35 bEFRUNR win localations
of metinairiogss bebethtprodedurest Metireltnodes weenlpbcatad \M/ithfeeiprincipally
ot bR v gkt B PRSP oA S o o
recUrfepbés, (paterehymalous livenwetastaaes] of grain lyeph nne!eenetasztlasaﬁed

in the study (see Table 1); the

Table 1: Overview of patients in study

Primary tumour Origin of

Sex _. . metinel metastatic
no. od " ste  mefinelnodes  noges disease
1 48 M Caecum Local recurrence 3 Pos o
2 54 M *Révétufmi | i ' i _Lwer metastases 2 Neg

Colon
3 77 F sigmoideum ’F_l\‘/er m'etastasss | 3 Neg
4 73 M Colonascendens Liver metastases 4 Neg
5 66 M Colon ascendens Liver metastases 4 Neg
6 51 _ F ~ Ovarian cancer ~ Liver metastases 3 Pos
. Groin lymph
7 63 F  Ovarian cancer node metastases 2 Pos
8 - 59 F  Pancreatic cancer Local recurrence 4

“Number of Pos/Neg for -

Pos
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average age was 6 1.4 years. One of them underwent two

operations with |ocalisations of netinel nodes at both
woogaisees. Metinel nodes were | ocated by t hiP€&/EP2006/012305

principally different ways.,eA | ynph node | ocator was

i njected around and cl ose to abdom nal recurrences,

TheRrdt PAREM WsO4/88- Ilyéé(reéld MRInafhARKPearfdr tﬁz%ﬁ'dbe?éiémbn f&%&:aecal
net ast ases. Tab . Overview of patients in st

canggitya @ehtﬁmdélﬂmlwacftgmpo@ngarf'@t@r Be peyaienss 3  Hharge

mtragobgr'nﬂwf’fecﬂﬁenéé ifl thé hRsBREHEOR aldRgside R ér@S'of the anastomosis.
tastatic nodes disease 1 48 M Caecum Loca

A reus@@;tmnrqf thecarmstesaotic regiofyand dhe FACHITORGE Was 5@99@@@% Ratgnt
blueqﬂ)e‘Was7 ifjeetedelrotid MelrRet8stade and 'tr%@ 'ngé?lHQF n”od@g alngah@medial

ascend ens Liver netastases 4 Neg
coligaternideelyding vee an@@brsqd@sieéhmr%@f th@ @sgnﬂEW\tw identified.
cancer Liver nmetastases 3 Pos 7 63 F Ovarian cancer
Goin |ynph 2 Pos node netastases i 8 59 F Pancreatic
Thesgaerd Patisphwas adidrvean eld mamyighad pper pPerataden fona segal

cané&twi gfé %&nﬂﬁébémealr}@gta?%butgﬁorp&%d&%ﬂé Abefstam rﬁ&éstﬁses

caec cancer wth a right-sid hem col ecto
at inyesfigatian beforRsyaew) Bieqiesent 're/ﬁmoaﬁ fund ﬁtlwararﬂgém%% in the left

liver’ IﬁﬁéJ [ERECH dfind BSdIRSTRES Bbfe Bé’éto;%ré’t%ﬁl R hbRstisRmafan

e anastonosis. A resection of the anastonotic reg i on
extemadnaﬁ@ter@é three ertimgleesagiavasjopated bewpen ihe 5?%“@9 third

liveM&Jridht. Wcﬁﬁ*oﬁfh@ LI'e\'tgr hd'@aBpaatedtivith ApdartibNERRidEatIVE lesection
nodes along the nedial colic artery, including one

and patenh blusstie was injgeted 4 thegrarenchyma tiesliver ajqung and close to

the h@%ésﬁd ‘A@ker absut $6€ ﬁ'ﬁ&t@@ﬁﬁ&r‘ﬂbuN@%oéesaﬁebéqéﬁnd)in%émn
been operated on for a rectal cancer wt

epaAALPHaTSH ATTRAR 1N BOREARVE HHASANG ROMH ASRBAPPRS ARyt Turther

met3&tah R IS Rimdtr celly®éfed &é&érﬁrh PefRétRePHo Rl owever
the present inventors found liver nmetastasis in the

the |y€fpd10pyt9%rn the B’@t'"ém@@aﬁ’ﬁwb’?dtsﬁéc'%%%h taypEdg thgdnetastasis.
postoperatively, the netastasis had an exterior
di ameter of three centinetres and was | ocat ed bet ween

Despite initiat rpatmentiwith tyraoyrireastive dynrhacytesandigont 9enerat eqndition

he d¥%elped aRRWANVRHmetdskasts ipahd hgﬁt hk/@rf lbbs bA&H sbbdrﬁ{ liver resection
resection and patent bl ue dy injected in the

wasmneh\ywﬁpwatt%mrepwofaa&% Blug e cF i th 2 om large

metastasis identified 2 metinel nodes located in the hilus of the liver.

The third patient was a 77-year old woman who two years earlier had been operated
on for a sigmoid cancer with a sigmoid resection. At follow-up an elevated CEA

was found and further investigations with PET-scan and CT-scan showed a four
centimetres metastasis in the right liver lobe in between segment VI and VII. A subtotal
right-sided hemihepatectomy was performed and after injection of Patent blue dye
three metinel nodes were found at the liver hilus.

Patient number four was a 73-year old man who had been operated on for a tumour in
the sigmoid colon with a sigmoid resection. More than one year later he developed a
solitary liver metastasis of two centimetres in size and was operated with a partial
resection of segment V and VI. After the injection of in total 1.0 ml Patent blue dye at

four different locations around and close to the metastasis, one metinel node was
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the netastasis. After about five mnutes two netinel
nodes were found in the hepatoduodenal |iganent.
wWolnevEedser at i ve ul trasound coul d not denpnst r RCE/ERR§06/012305
further netastases in the ljqver. No tunour cells were
present in the nmetinel nodes; however the |ynphocytes

|den|t|ﬂed mah&RidrMals. W%sﬁ&%ﬁ&né‘d@ﬁﬂo@éd? it & bé Withoutisimeoils

the netastasis. Despite initial treatnent with

me"?ﬂﬁ%‘i"s?%s&cqqtUé°ﬂ§ﬁmﬁ’dlﬁ'9lérsre§ﬁ%”ed%@8h©‘%}’lt%ﬁ* al condition
he devel oped a new liver netastasis in the right |iver
| obe and a second liver resection was done. At thi

PatigRiUaines Ve M8 & GoYPa5 oI RER MNOETEHOUWET BosiatacteD due tp,a

cantétif) SolHﬁbgéér@%h§ vdltﬁ ght-sREd Aeffdoldtedmy) TR scdron at e dtine
the hilus of the |iver. The third patient

fo"owurg/eféﬁr se'rgfrmf&ﬁ'qm@nﬁ%&fw&ﬁ 3 25pnEmelpspoigpmetastasis in

the ARRNiEAELE %etf:ﬁh"enﬁVﬁ'&@kéér@ 3NSARI PatehtbIge ayémes ﬁuected in the
resection. | ow-up an el evated CEA was found and

"Vefftbﬁst’%éFOW"H\F'é%mebaéfq%%"qmm?‘E’P' 8edas Werg lesptedin the

hep§t|69VJ‘€<§En%I fd%\r'ﬁerﬁ BRY kBt 188 liV&IMES adsclidh 6fRghiedbVI - ViIl was
[iver |obe in between se%rrent VI and VII. A subtotal

done ftegethesiwib X HEIAR REMEENAMPIGRs performed and after
i njection of Patent blue dye three netinel nodes vvere
found at the liver hilus. Patient nunber four was

The gﬁéawa&ad%wrm)wa@an%@rﬁ%b@f%?@aewq%?enaORelm’aﬁW'tha

hyst'ercrtthﬁy ghd Bﬁét&aP%l@iﬁﬁ%d}ﬁr&t&hQH@é 2) éﬁlﬁﬁhbﬁ’ébr Medrehat the
than one year |ater devel gped a solit

cangas e digelaed fRshe aRaPTen SRS PENoBPUS aaH drijcrallaUe rpaiment

remdinkl. ShéPRad lafde, ?Sﬂl‘?%’cﬂﬁcqweﬁﬁﬂe@[ﬁsey Aslirg8ry thﬁéé ﬁ‘fetlnel
the injection o

in total Pat ent_ bl u
nodes,WereieRtiied Feniralia thesssonten Aftsr iikFies %’@ i3 Ltedﬁve adjacent

to tHEBIlveF indfdstase8 TheRiktimd Ino8&sIal ¥aaifedntunidue delltaid@mour-
liver hilus. Analysis of the node proved it to be

reactive HRRNOSYISRs of metastatic disease but it contai ned
tunour-reactive |ynphocytes. Patient nunber flve vvas a
66-year old man whg previ ousl operated o
Patign TS SEYPLBROA aciear, S EOMAR WG hod BRed Gpeglid oh for Gvarian
canJS@fWﬁ\QilI%]getr@IfBbphé?Ecﬁfﬁﬁ) ) Al Bur@efy%ﬁel H¥ di ﬁemrgbté@ dsbas&d to the
sur or col op cancer centinetre
omezi eaflyndmwast ardhie Soyeral tUMHE 4B PRIIONS et
reseétibn of the FighB6d1on dudtdd m‘B@ésﬁsﬁs Pdé?yedvmmhaﬁshélﬂ@léidp@dlan
net ast a

the |jver tissue aro
rosiHgRERIVEY IS o5 3 1A PR TraR SR & M s o hgran
canéé/ivOAféé} .hjatetudri ?fﬁlﬁe hawaecrﬁeﬁ@ﬁtgmmelﬁtaa@@lwatl follir %Ilaéélsl I
was done to er Xtir nmetine ode
@xOrBms BiiBsa T eiouad e aiié BetpRinthe Witp LesJgEPey
surﬁ?@fﬁgly&!enﬁ@%trbﬂa@lﬁw@ﬁ@étﬁabﬁﬁbdﬁstdlbsélyhbgétﬁér&ﬁtt@Wammed|ally to
bil ateral sal hor ect ony % ovar#ar\tn c% efr
the ggoin.lympR fode ta aS| (see Figure™). This node was further identifled as a
blue-colored metinel node draining the metastasis by injecting Patent blue dye at the
same places as the tracer during the surgical procedure a few hours after the

lymphoscintigraphy.

The 8" patient was a 59 years old woman who had been operated on with Whipples
operation due to a pancreatic cancer. Two years later a local recurrence is diagnosed
and she was operated with a tumour-reducing operation in which 4 metinel nodes were
found, after injection of Patent blue dye adjacent and above the local recurrence.
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cancer had dissem nated to the abdonmen and peritoneum

and only palliative treatnent remai ned. She had | arge,
wopasmiryssaecrotic, |iver nmetastases. At surger PCIPR@6/012305

netinel nodes were identifigd central in the abdomen

after injecting Patent Blue Dye adjacent to the liver

nmet ast ases. The netinel nodes all contained tunour

cells and tunourreactive | ynphocytes., Patient nunbe
Cytakegatin mgo@esyeﬁwwp@m"wt Rells- byeRphesytssdp @ad%ﬁn
withb@ m@t‘é@fabé@wﬁ?&“é&fntdﬁebhsl?'ahﬂa@é@és SRIWNOBEHeR AVIlityAb secrete

surgery she di ssem nat ed di sease to the omentum
mteréwenmmzwemn %tm@?t'mktug@\véh@nosmmre'efeat'ﬁ@ assays.

LynPREERES POR métasthticin@End] %8€§ l‘é&Eoﬁﬁed élq’ré‘t'pgbﬂy ﬁﬂh@n due
{o a netastasis. One year further she devel oped

stimulatipr tsaigeesting thﬁéh%wregmwoaweprasqqdﬂy the th%StEﬁ'% gigever,
ceIIﬂr&K%ﬂﬁn&?&@ﬁJs?&%b%nﬁ T RN hGHRsCRNRIBe expah8&d to hl?h
Injection of the tracer technetium 99 subcutaneous
NUMPETs laurtrq)@%@%"md(m Bample 80MBeg/ n ) around the
pal pabl e netastasis the |ynphoscintigraphy
surprisingly denonstrated two netinel nodes cl osely
Example@her distally and nedially to the groin |ynph node
ExpaRbRA Gt dut 8adtivell-fymiphocyies node was further
identified as a bl ue-colored netinel node draining the
metastasis by injecting Patent blue dye at the same
IderftiiE&ton Gt etifel ﬂcfd@g Was%hb'ﬂﬂmbhﬁe métHbidCiscbRrIRgiine @
few hours after the |ynphoscintigraphy. The 8th
patient was a 59 years old woman who had been operated

ThecmetweL rénWHoH%&ﬁmePl?ﬁprdo@@s Wéee &R u@h@lﬁﬂﬁ‘d 874 part Sﬂtﬁé ®lode
ars ater a OoCa fecurrence 1s %nosed and

Wassﬁ?ét (yfaiglsw@mwamwaavmqu%mweo Pedyre ™ part of the

met4éth &8 .rfbm”&mg QSémBIQQﬁ%é/\iﬁ{}é%nféJMBﬁbm whé RImévEdas Lseas ah
Pat ent bl ue ¥e adj acent and above the | ocal

antigertspuremeing the ferther PrPcgAYiebodi es were used to det ect
mal i gnant ceI ' s. Lynphocytes in nodes w thout
net ast ases were spontaneously activated as shown by
Celhayéure ability to secrete interferon-ganma upon

Phast il rm,},gytdcg\pht}é» tunmour honogenate in proliferation
assays. Lynphocytes from netastati¢c netinel no

Therr@%tw@hm rpteripkwas kapdonyos nd immeediatebnipkan e FSsing AIM

V@ MedRaEivittigehatalltthess. SRigh ¢émna@p§ﬁ§mfsaﬁwmbb/nddee
net ast asi s. However, cells from both non net ?ﬁ?
e&’ﬁ IfTfber s

lymphagyiesmias; ohtaiped brighgsit's h8@08§'ﬁ§‘|’-ﬂﬂ’é‘d" £does

honio@eﬁlbétbﬁ ahd feliRwaRd ﬁ@ﬂo@éhn@h@ﬁ]&bﬂ% \BereEMa’EﬁBHQw%e in medium. The
|oanS| on of tunour-reactive lmeP 1 eI

metinel node lymphocytes were put in cell cUlture fasks at 4 million cells/ ml and

interleukin-2 (IL-2) (Proleukin®, Chiron) was added to a concentration of 240 |U/ml

medium.

Autologous metastasis extract was prepared by homogenisation with an Ultra Turrax in
5 volumes (w/v) 2 x PBS followed by denaturation for 5 minutes at 97°C. Three to four
days after initiation of the cell culture autologous tumour extract was added at a
concentration of 1/100. For long-term culture the cells were kept in a cell incubator at
37°C and 5% CO, and 240 |U IL-2/m! media added every 3-4 days.

Phase I, activation and expansion
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Identification of netinel nodes was done using the
nmet hod descri bed herein. The netinel- and non-netinel
WOl ¢oxi71389des were cut in half and one part of PCREPA@E®12305
was sent for histopathol ogi qal exam nati on according
to routine procedure. A part of the nmetastasis

Aftef R§29HaDg tHe GABRItEreQiwdrd ﬁ1dnﬂ8|%8 'erQhé@R&stnW%f CBIBMEHen
to use as an antigen source durin further

the purpeercnf ICO25pressing aafls wpﬁaig‘emlsheg hP'PWa’?% he ea)lgWese
restmﬁ’atg&fd ﬁﬁ%seﬂpgﬁ‘gd”féﬁ? b fﬂe éﬂﬁﬁtlo‘ﬁeo‘?:auﬁfb oti§ Nngéwstass extract at a

I mredi at e care of using AlMV(r
congantration e@bfy §0.dftor gfficient aptigengiregfintation|autaleggys FENG ywese
collt{?éd 5@1 PRO®PLYI® bﬁgﬁt(ﬁﬁwemnpﬁfogblgﬁ&st BEoYEdItha sy, |r§dlgted

sation'in a |l oose fit glass honogeni sat or,

wnthfzﬂop@w apd Redestierthe sell eitures. Thragcdays wlieh@gtimilatien [nterferon-a
(Intr?ﬁ?) iH 'Ebm;;r %ofﬁi‘b‘ IO%I J}@%tll IMMBU&F@a%B@edOﬂéta tdhcERtration of

ture tlasks [1on cel

2 pg/mi. &ftee bite BdRY$ ILL1?2§4 wmlmadﬁ@ﬂ)to tf@rﬁwan§'°moréea@d
proﬁu&e%&ﬁﬂ&ﬁef iFALY BRodRting 4R !ckligt  medi um - Aut ol ogous

tastasli s extract was prepared by honpgeni sation with
an Utra Turrax in 5 volunes (wWv) 2 x PBS fol |l onwed by

The%f% Yetratrapgrubion tc;'_’th'é1 ﬂHﬁEﬁtSthétceIQZlﬁuszrW@r% duBjelcPté puifi¥ation

er tnitratron of the cell culture autol ogous tunour
using>a Figelt-Pague BHdS dAmershapuBiessienagsi G Mﬁa'tmc&lrebm qreler to

retrib® el AL Eé“s |H'il'?e Mh‘%r& @H t‘ﬁe‘ﬁ‘%? %f {fﬁrﬁgfuéléh &e%'llé were washed

I ncubat or at medi a

twicgmjgghr@,sguylog (Na@%lorp%@eq\{mﬂo&mg{m& Bgﬁtean‘:@d then
trangf‘épf@B % Qgr%&f%F baPceharMgs1 dotR0GRI df salifed $81@fon 1 % Human

noni t ore he expreSsion of CD25. Wien the nunbe
Sergm P@mnéﬁaﬁeeshnhgst@ét'w fReRiciphialmresrage B@%Rﬁ@%ﬁ%pﬂor to
trangﬁéioﬁ IWRIsfons &% tHeBHII8 Wfle pBridMRIRIukihg 1E2 BUTrS ufidedProfeBSional

tion of autol ogous netastasis extract at a
mediesh §BPRNVISIONON of 1/100. For efficient antigen
present ati on aut ol ogous PBMC were col | ected using
Fi col | - Paque PLUS ( Anrer sham Bi osci ences, GE
Immyaglogicabe@uatioadi at ed with 2500 rad and added to the

Furth8! ||mrﬁL‘1HJI6§|@a$ evdlD5tRM WaY Serfdringl uéﬁgttﬂltm#ﬂ\ bk thymidine
Interferon-a (Introna) in cone. U mM and antl

incorparatieqrprolfserfionassaysdAn aliguof of Breties] ode HERPhoCYiss was et
asiddftbethispuros?, g%ﬁ"@lé éellstispéndicH & nonwastirl Aedk &ﬁhphb@ytes was

expansion in order to pronote induction of

Obtw%thQ%'eﬂW%%W 0 a lppge Maw%?@enﬁafpé@uglpsmg%a'tm“
leukd@jtes Werd périfiedldy FeditRdRR MRIS (AHéisRah Bidsddhcks, i GRL I on

Healthcare).

Cells were resuspended and washed twice in RPMI 1640 (Life technologies) containing
2.5% fetal calf serum (FCS) (Life technologies). Finally, cells were resuspended in
RPMI 1640 proliferation media containing 10% human AB serum (Sigma), 1%
penicillin-streptomycin (Sigma) and 1% glutamine (Sigma). Lymph node cells and
purified PBL were used at 3x10° cells/well in a 96-well plate and stimulated with
metastasis homogenate diluted 1/100, 1/10 or Con A 10 pg/ml (Sigma) in triplicates.
Proliferation was measured on day 5, 6 and 7 by adding 1 uCi of *H-Thymidine/well
(Amersham) 18 hours prior to harvesting. Samples were subjected to scintillation

counting.
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using a Ficoll-Paque PLUS (Amersham Bi osci ences, GCE

Heal thcare) in order to retrieve the viable cells in
wother/wuwsvure. On the day of transfusion the c@CITEPA6H12305

washed tw ce in Saline sol t2| on (Natriunklorid Baxter

Viaflo 9 ng/m, Baxter) ang’then transferred to a

transfer bag containing 100-200 m of saline solution

and 1% Human Serum Al bum n (Baxter). Investi ?atl ons

At theostartiof egllguirey simulatiensiefrimple peds flls 35eiRRL. fof the
meaﬁbﬂ%ﬁ%ﬁ’ﬂ of FF'N y ééfcl%il'oﬁ NJefpdrfdfmé&Ein %-W@ﬁ Slafé%rvfn@f 3B DS cells/well

urin -2 hours under professional

in tripligate wtb |tumour1 hamegenats diktedel/49 and 16|QOFer<t>¢fbA 10 pg/mi
(Slgr{w éc]ablﬁﬁ'of SYALHAUERQDY WS nré%en%rm ESEAGHURahi IFKY v

di ne |ncorporat|on pro i feration assays.
Duoget, &&Dqﬁmtems) oreeulives sursiRataRtaimpegiedsamplss sbtheddpligates

(Flgf.n%r 7)L Rl tﬂe%‘ﬁﬁ%‘? &l ftﬂtu?%1 n?pl&@lﬂ{ thé 's';%ﬁ’@rﬂﬁ'aﬁf‘w% removed and

on-‘net 1 nel no €S was oDtal ne

IFNpY 8%l Seareton @EBATES in GpiaptaISHELMLerardAY- Duoset and
I ified b
Huri LRPBlGeet REDEUSEIHG SHibaR dRaRa )

Heal t hcare). Cells were resuspended and washed tw ce

El WE‘ Feg,lg} 1640sdd i fe technol ogi es) containing 2.5% fetal
© 7 ?:CS) (Life technologies). Finally, cells

Chaym%%rlsaégwgb@qﬂa sasiperiReved yn9 flow sytomatnyinitallyascrels from the
metﬁgpﬁoﬁﬂenwﬂn%%mmnPéﬁ@%dJ%rﬁ %H&m%)asta]st@ From the metinel

eniciflin-streptonycin (Sigma) and 1% gl utam ne
”°d€ sraiiEep. |Y’D9‘h‘?ﬂﬁﬁ$dﬂ SUWP[saMpIes WrIP itakeaeveBLIWRLP dhrgg sgeks for

ﬂowaéytﬁﬂne RIS Sé%}ﬁ' erk nnc%bgéd“f@rl éo mir@t@s |ﬁ%§§ddﬂ€n§érﬁé’d

tast’asi s %ena luted 1/10

withR% & Cepand 0.08edvalys (F Q&btﬁier)owtwtlbpﬁ'@ﬁ .asé'na&meﬁlfe(ﬁafgr
mm”ﬁ@%gﬁ §@Bﬁﬁu@ﬂ¥n§an@f&%&mo@§’te%@ﬁl‘}dﬁgn Iriglte 276, and 7).

AntibpdigaSanivastecsuih FIUsrasoes ROIboBtanais (3TGLAgHNS: fog foblpwing
marRé’rQ'Wéré‘Gs@é o, mtﬁRoéDﬂgh)\ @Db5 LHoﬁ;ug%fe‘der%Hy%émﬂfnn

l'y cel1s and PBL, he neasur enent
(PEY CREZLoCPIR, C%@%Opgpﬁérwgaﬁﬁd%ﬂh/@ﬂ'd'wPzﬁ"é@fomx"h"fsi@ln

(Pe¥P)C€DBSEME! don} aterd \n.lm sm;tpﬁé%acwmhg of: AIYIRIPR D
di l'uted 1710 an 0, my/ M (Si gma). The
anount of secret ed IFN— Y was neasured with ELI SA

The(\VHrgRBrbiFd\way efAtRmel usﬁé@we%étta%k kﬂrﬂBééﬂn‘iélfH @oulter) 5x10°

ernatants in pooled Sanples of the tri
celg/iEbg e S13nedin T0Ha S6HE BB viglIcoNIANng BIHES OB TChEE

and waﬁédmraﬂ’rcwcd%\f&m@m/ﬂ Eﬁﬁboeféa @nd with tE a8@ LGS CDS
neasured in iplicates with ELI SA (Human | FN- Duoset

PerGR@nd CD4 APC to each tube. (Figure 9).

Example 3
Treatment of metastases by administering expanded metastasis-reactive T-

lymphocytes

The following three cases tend to illustrate that T-lymphocytes obtained and expanded

from metinal lymph nodes may be used for treating disseminated cancer.

A 47 year old man had earlier been operated on for a colon cancer in the caecum with
a right-sided hemicolectomy. One year later he developed a 5 cm large intraabdominal
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Human | L-4 Duoset, R&D Systens) (Figure 8 A and 8 B).

Fl ow cytonetry anal yses Characterisation of cells was
wopeeTwonised using flow cytonetry initially on ®€TIEP26060m305
the netinel node, non-netingl node, PBMC and fromthe
nmet astasis. Fromthe netinel” node acquired |ynphocytes
recdn@nGé‘H Mé%e%%ﬁfé'r@?ratv&rtﬁdé %%e@&ﬂh& ah¥6tofr@sisNDEsn ?’\ﬁﬁf léry,

or

for flow cytonetry anal yse | s were incubate
patepbblye sye 36 INOHBE . clagg i é\%‘ﬂtt %rqu@'ﬁg $he metasiasis andihoze
met%”?bcfe@%%gtl% fnﬁard)al %Ifchar?é?'? ||bé!@’d|ﬁ‘§ ord §b|8§ltno@€rrkﬂ‘fe5roﬁ@6f the

| mmune ce opul ations ‘and for |ynphocyte
mesgbteny e niemtrﬁegﬁ Acresection of the aastomALCEBEIPE ANG Hhe BGUTRRFe
was%%cféogﬂ HIQEeﬁ%ethtlﬁé ﬂbﬁéé)&ﬁfcﬁmfn%élfé EIQ oﬁlﬁ@'nﬁ@b%&ﬂ@ were

ng nmar kers were used
dlssa;izg pog@np@gmlﬁanm«:emﬂ:@ﬁefﬂfgﬁtcnka%hferpa MmS-r@w

? weq‘P%Q arffeBitd ﬁ%h%anUeH‘ The patient had a transfuswn of these
Per mnChoro LXl-Proteln(PerCP CD8,

aUtQiQQﬂuﬁé‘d?@dTwﬁﬁ'd%a% v esks aftgrihg Am%atlorcﬂiﬁ hastheen ipgrfect
heal Ih? nE@fH tFUnrvﬁthVWo‘-‘rnﬁN%md%ﬁﬁad@éB&nﬂm O%&%nWﬂlﬁoKﬂ §|gns

5x1 05 cel |l s/tube was st ai ned
of mﬂtaséasepmdsmanalf /éﬂﬁve{/(twngurcraﬁ&kann%garﬁwqupwpoﬁﬁer

tran5fudion €56 AfeftRual - col our FI TG PE conj ugated TCR Vb
ant | Bodl es and with the addition of CD8 Per CP and CD4

APC to each tube. (Figure 9). Exanple 3 Treatnent of

A6 éﬁ%@ﬁ@ﬁaﬁ%a@%@bﬂ'o?&r%‘iéd"& ¥ BaarRCancer with bilateral
tastasi s-reactive nphocytes The foll ow ng three

oopherseontye Atisurgeny| shgdrad @emmtedrd@??ﬁﬂqt@d?? egepimandyent

throﬁ{fj‘t‘i]I s@@%‘?ﬁrigfﬁgurf feQUEtVR dpardtioh¥ TREuAAG 8 TedBYioR 8f Mé@@hf &dlon
tfeating dissem nated cancer. A 47 year old

ad
due g IetpSlgeiE o KPaLAr SHE Joyelopos 1 b iaaAR it thp T g and 2
fine ‘F\@@&IH 'Bld/MsS/ %r@eﬁ' &héta%%a@%q‘r#?ﬁ Bl&RINGENeEY LyRBRostadigraphy

eveoe

demqmﬁtr@taé BuRTIRENGIodes eites 19artian skl adanedially dp the grginymph
nodE ti’r?‘eté’sft&é@ls @‘eetl*@xr@ﬁ? Hé"l?r‘ﬁbﬁ nob¥! (Wa8 %o’%t&dgﬁlib’usé)é\"ftééﬁnetlum-

dye was in se in the fat surroundin
99mmchaea@rr@ ray dletactian tybe; inrombinaties withqiatent blueRys: ghe node

and ‘?ﬁ’été&aﬁﬁ Wery prchQéddéd&Grdﬂ'\betoQﬁé §a@he PAAEPIES ab BBO\V@ @ev@iﬁ
mesentery, were identified. A resection of

mor&hsagfieemmamemé@q BAtienh$ ip ggod QE%FF}\%%@Q\M&“’H%E‘%WWW

marRéOCA 135 PasBbéRased PERhighE IGW nUmvasl ve part of the
net astasi s were di ssected postoperatively and

processed as descri bed herein. Mtastasis-reactive

The'tbﬁ@@%&l@%a‘é’%r& fedpaBdaan andhehad BB@:@bﬁera@aﬁjmblkﬁlmfectal
a transfusion of these autol o%gus CD4+ T-ce

can%cymh anvehdapagreriapeldecahampation: AbSUroRe %!é‘ée'k%%?rst?ﬂs in the
left BBE WRGlidentified (despite negative liver-scan before operation). After another 6

weeks he was operated on with a left-sided liver resection. Patent blue dye was
injected in the parenchyma around the metastasis and after a few minutes two metinel
nodes were turning blue in the hepatoduodenal ligament. No metastases were
detected in the metinel nodes but they all showed activity against the tumour. The
patient was treated with expanded tumour-reactive lymphocytes originating from the
metinel nodes. Despite initial treatment with tumour-reactive lymphocytes and good
general condition he developed a new liver metastasis in the right liver lobe and a
second liver resection was done. At this operation injection of patent blue dye around
the 2 cm large metastasis identified 2 metinel nodes located in the hilus of the liver. He
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heal th since the operation wth normal thoracic and

abdom nal CT-scans w thout signs of netastases and
WO M 38CEA- | evel (tunmour marker). So far the PCaIHPRO6O12305

after transfusion is 36 no Hhs. A 63 year old woman

had been operated on for ovarian cancer with bilatera

waSQFHéEEU SJdirPWn a/fttan§fdl§9>ﬁro‘f ttﬁﬁ’&lrfiééjctﬁé %ﬁl%'ﬂd&?l*eg AefllSERSA the

he Jonment um and went hrough sever

nevwruﬂtml 0pQey J @?.R@@eraipsew&r%@om ﬁe\vaﬂdﬂ&%e@egm'% fullgime.
Acchidfhg'tb ¢t n?e@e@ et sb%eﬁe%hﬁ%s’é%bé in fReGivéeRd A §ﬁ9¢1ﬂy

she "devel oped a resistance in the left groin and

elevpteddumerumarksr 6pEA)- ghedatal falleynstip stngs fiest rﬁeﬁvmapf an

|ym,9ﬁ;&9@g is S&/ FReCci nti graphy denonstrated two neti nel
nodes cl ose together distally and nedially to the
groin lynph node netastasis (see Figure 1). The |ynph

Reféfefigey@s located with use of technetium 99m and a

amma-ray detection tube, in conbination wth patent
Marfis Bet @ Oetention abtRmuirIresaenrses agpnstinary, plgddarcageer in

senfifef BN IhdeS. EliCUDRIRBtedNC Pl es as above. Seven
nont'hs after treatnent the patient is m\g/god he

Moagg Kki Glinieally|orientes anpkamy. BafmoreriVidiamsand k'ﬂ§s1 s 942 p45.
Renfifis 'EMSSSInd EMBRLSds Df hgamaw 'ESEﬁﬁ&ebulT)h% ﬁwBbrbﬁ'no@é@féB' e

was a 54 years old man and to
Stanlipgys hypethpsis taroapidaredhAan 86&&9@%68@6 ﬁ%&WP@WéP
anputation. At surgery a liver nmetastasis in the |eft
| obe was identified (despite negative |iver-scan
before operation). After another 6 weeks he was
operated on with a left-sided |liver resection. Patent
bl ue dye was injected in the parenchyma around the
nmetastasis and after a few mnutes two netinel nodes
were turning blue in the hepat oduodenal |iganent. No
net ast ases were detected in the netinel nodes but they
all showed activity against the tunour. The patient
was treated with expanded tunour-reactive |ynphocytes
originating fromthe netinel nodes. Despite initia
treatment with tunour-reactive |ynphocytes and good
general condition he devel oped a new | iver netastasis
in the right liver |obe and a second |iver resection
was done. At this operation injection of patent blue
dye around the 2 cmlarge netastasis identified 2
meti nel nodes |located in the hilus of the |iver. Hewas
treated again with a transfusi on of tunour-reactive
| ynphocytes derived fromthe new netinel node. The
patient recovered conpletely and has been working ful
time. According to CT-inmages he has sone residua
di sease in the liver and a slightly el evated tunour
mar ker (CEA). The total followup since first
transfusi on of
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| ynphocytes is 36 nonths. References Marits P et al.

Det ecti on of imune responses agai nst urinary bl adder
wocaemEn3son sentinel |ynph nodes. Eur Urol accegtraP2006/012305

More KL. Cinically orientgd anatony. Baltinore:

Williams and WI kins. 1985." p42-p45. Renkins EM Sone
Clainfisequences of capillary permaebility to

macronol ecul es: Starling 's hypothesis reconsidered.

Am J Physi ol ogy. 1986; 250: H706- H710. Cl ains 1. A net hod

1. AltRéthbd fR tleBinga Eﬁﬁérﬁ R et fPdrh BQidseRinRed bamRrithéhthod
cancer, the met conprising i) identifying in a

Comﬁﬂﬁ'ﬂ@nt one or nore netinel [ynph nodes, ii) resecting
?he Ofd€n mH‘PﬁSpQ@é"ﬂ%n@"b@mdP@HeﬂHé\'lilMpﬁhbdéy part of
he netastaSes, ii11) isolating nmetastasis-reactive

- | ynisiseetnocse oo #r gwreinedafidy getianally 9l of par,phthe
expangiefitszdsd netastasi s-reactive T-1ynphocytes, v)
admi ni'stering the thus obtained T-1ynphocytes to the

Ip)at i eisplatiog Bretastasigreeartiys, pneriocytes diom g lympky nrdes,
f‘d/ Oln v(rp? xpEnUHGRAREMERRtask- reéct%t'lhﬁﬂwpﬁ%ﬁégl ng to

aim1l erein the cancer_is any solid neopl asm of
Wpi t Hadmiaistering &enbly ehlaingd EWBTRF@F%% tthepatigitn i n any
whe?éiﬁlim %hpﬂoemg 2P CDIYHRIRP ah@br €DBE Telyimphodlrew! asns,

such e.g., carcinomas in the breast, col on,
pancreas bl adder, small intestines, prostate cervi X,

2, A‘Hﬂ'éﬂﬁ@d aBYAEihg %o cn‘am mﬁaema%n&eemr@swﬁd nausuasmsm
sarcomas in the joints, bones, mnuscles

epltb@ﬁbm@eaﬁw%ﬁéem@ng'% PEgin 'm@amﬁwelcgueﬁatg@ such as for

epltﬁdﬁpﬁ%ﬁfsmg %Ecﬁﬁ?é&'d&@dnﬁﬁasﬂﬁ%’é B3B8, c6ldApatrea; Bladder,
teratomas. 3. od according to claim1 or 2,

smaljfrtetingst wesm_et |°ﬁ'é’!x VYNBHOVREES FsmMeRRAFNYMAREOPIRsEISe pUch as,

e.g.] JarBdmadindRé idirds, 0cﬂf?ue@rm[]”é?cﬂ@s adieRdérrighd sunsd RéMatolgital
the patient. 4 ." A nethod according to any of the

neoya@aéépﬁga%lymmgmaﬁhf@f emBryoiRgicah BeQRiast, éUF'yﬁW %ode

teralgpet ors are affinity based. 5. A nethod according to
any of clains 1-4, wherein the one or nore | ynph node
| ocators are non-affinity based.

3. A method according to claim 1 or 2, wherein the metinel lymph node is identified in
step i) by injecting one or more lymph node locators into the patient.

4. A method according to any of the preceding claims, wherein the one or more lymph
node locators are affinity based.

5. A method according to any of claims 1-4, wherein the one or more lymph node

locators are non-affinity based.

6. A method according to any of the preceding claims wherein one or more lymph node
locators are injected into, above, around, adjacent and/or under the metastasis.

7. A method according to any of the preceding claims, wherein the one or more lymph

node locators are injected by a single injection.
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6. A nethod according to any of the preceding clains
wherein one or nore | ynph node | ocators are injected
woimem71soove, around, adjacent and/ or under tRET/EP2006/012305
nmetastasis. 7. A nethod ac%ﬁrding to any of the
precedi ng cl ains, wherein the one or nore |ynph node

8. Al rﬁ@tﬁ&@%éccﬁﬁlﬁg (b RF RS 196 WRBLR the'bREbi @Brelymph node
met hod according to any of claims 1-6, wherein the one

locagars ges iBiectaddly maltipleigeetiants are injected by nultiple
injections. 9. A nethod according to any of the
precedi ng clains, wherein the one or nore |y

9. A ra%tap@) pscodiag th prypldthe W%dweﬁl%rmgmedﬁmﬁh% ee%l ef @Ofel'asmph

nodé\ldli’éw?ggr@ﬁfé@fe@'ﬂ}% héh- QUWﬁlcﬁfprﬁbéidﬂé 1-9, wherein the
one or nore |ynph node | ocators are injected as part
of a surgical procedure. 11. A nethod according to any

10. Rfméth@d QE&%% ROar®y &F Eimyes GiHerdifehd &dbﬁﬁ&eﬂ%@ﬁﬁﬁ‘ﬁb@@

Y onprises 1) a first phase of stimula

|°CaGQIﬁ6[ﬁmle§Eﬁ§t4W'M@ﬁqfé'lcﬁ'é¥° f&r CD8+ TI ynphocyt es

with tumour-derived antigen together with at |east one

substance having agonistic activity towards the IL-2
11. Adpeifedacqarding thaneofdhe OTG\P&f"“STC'aE'UWDFEer"é@@tW Vigrogxgansion

steph@j&ﬁﬁ rfdad/ or CD8+ T-Iynphocytes, and ii) a second
hase of actlvatl g and pronoti ng

wt h of
DU st elaseiof st NG E{R-TaRANS 'neowﬁfﬂﬁsaﬁt
V\herl?MBhéé}?essﬁlﬂpﬁu%dUﬂ-@éﬁvéd antigén 'td%eﬁhe@hﬁlﬂ atnest brh'@substance

cell "surface marker (or marker) is
domavmﬁgmsac @ﬁt'vmw%wséw% 2 reseptar mrﬁmteawve!mg
to %ﬁiom-ﬂe'bctnyg‘@bﬂ#%eﬁé?aﬁ%ﬂcbegﬁl%bﬁ&w& dadi ned as

that 5% or |less of the T- |ynphocyte popul ation
Bx preesecad phase o&%ct'vat'weeemoa{@m aiaMen PhtuglosrFRaciive FD4+

12, rm%r%na/dr legh-1- W@M&@%@r&n%@%d'ﬂha@e ﬁ)ub'idiﬁaﬁ!ed

medi um 14. nmet hod according to claim1 wher e

t he Whgn WP&W%'rﬁulﬁéc%"?é‘?% 9!k MBtEs dg\UEﬁe%ated onT-
e. 0.lymbheyr@di um 15. A nmethod according to any of the
precedl ng clains, wherein the first phase i) is

initiated by addi ng the at | east one substance having

12. AGRdthéd h@co?&hg Yd &iXint @Wr{é‘ieuh e dowrrdgRifetiBh & defihed a8 that 5%
met hod accor |ncE1eto claim 15, wherein the substance

or lgsg?f the TrdWRPRAGYEE RRRUANOD\EXPEREFHSOEPe | L-2 receptor is
IL-2.17. A nethod according to cl a|m16 wherein IL-2

is added in a | ow dose, such as, _9 )
13. A method according to claim 11 or 12, wherein the -lymphocytes are presentin a

culture medium.

14. A method according to claim 13, wherein the culture medium is a serum-free
medium, such as, e.g. AIMV medium.

15. A method according to any of the preceding claims, wherein the first phase i) is
initiated by adding the at least one substance having agonistic activity towards the IL-2
receptor.

16. A method according to claim 15, wherein the substance having agonistic activity
towards the IL-2 receptor is IL-2.
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fromabout 100 I11/mM culture mediumto about 700

IUmM culture nmedium from about 100 11U mM culture
womedi/amssvo about 600 U mM culture nmedi um fr @CTaPs/012305

100 U mM culture nediumto-about 500 U culture

medi um from about 100 U culture nediumto about

17. AQ'ththM Hé:co?élﬂ'@ W &alﬁ?% Wer&ﬁ (P@za?%’ded]@(% Ib\l\)/dbdse Cdlich@ds€e g.,

medi um t o aboUt ture nedi um and from

frompaleaut 1Q@d)U/ITUFH’1lUfé@PQ<1Hf@ tchemqs 0P dU/aH suture goediyn pfrom about
1oo<iUhﬁl%ﬁu:€Ffﬁéd4m1 td %bovﬁ d@@tlbﬁﬁ’l c@ﬁﬁr‘éfrﬁéaamt f?oﬁrza\boef 160®)/ml

rece |ng clains, wherein a further amount_of the at
(o]

cultmrezmdlwn 3o 590 d\/mi syt maedivmstrers abert 1Q0 K/m bt
medilif td ébﬁutr‘@@‘l’lﬂm rcult&e@ﬁé’cﬁ@mr f?&H'a@be dd\UﬁHgélﬂ’tUFef rﬁ@ﬁ@ﬁ\ to

[ suc .g., ever , 3rd or 4t phase
aboy) 3001im e e HET AL D APUicIOR MUy R bout
2003URSIRRGR RéyiMmg agonistic activity towards the IL-2

receptor is IL-2. 20. A nmethod according to claim19,

wherein the concentration of IL-2 added is from about

18. AQIQethw H‘%co‘?éﬁhg% SnyT&Ahe! F}éc@dﬁg‘&b‘img Qbhdréih fuRkért athéunt of the

nmedi um from about® 100 ture medi umto about
at leggbone pybistange thavieg @eanistis agtivisyitonasds thedlo-2|repeptords padec

reg%’%’gj | @/L@Iﬂo@b@wse POQudnédTe o WVEHS £ MRUbUN qdy GIPhadon!

culture medi umto about 400 W culture
medi um from about 100 W mM culture nediumto about

19. ﬁQQethw Bhcdrdihg W Qa9 U/Vﬂéi‘@lﬂ tlfmé &!Bs@é?ﬁ@thaqfﬂg dg%mlc activity

ture nedi umto about cul ture um
tOWﬂdﬁé'ﬁ'd}oP weeptorisly % o any of the precedi ng cl ai ns,
wherei n the tunour-derived antigen is added from day 2
to and including day 5 of the first &hase i),

20. 4, r@etho@ﬁcm«}mqto gainiAg vaherein temgoneepiration ofd Z@ddzé s fom

aboUP‘Fd&@J/rﬂP&@tﬁFﬂ mediuf BBbolf 7(§d I@J/rﬂﬁcﬂt%r@n@iedi&ﬁ? 'Tr%hﬂaﬁdm@mo
t umour - deri ved ant :ﬁ%&n is ad essenti al |

1U/na gyiturej medigg toaleut éle'/m')cuitgrq rmed'wat @emcﬁboat 19%'y/rﬁbetlture

medﬁﬂntté’a@oﬁ%b@ Iumrc%ﬂ‘ur*e%ed@r% fr&n BbHorhoACHAr &lithe: medidRvto
precedi ng rein the tunour-derived

aboamqogléwnl eﬂtareu@ﬁa'vm éremﬁrﬁs@ dRAtEmp pultiire magiym to,aboul 300

|U/nﬁﬁ%h@r@ RERHMHNAIrdnPaBE 100 1A cRf e MM &b abSR.200 1U/mI
wherei n the tunour-derived antigen is a protein,

cultygIpedivi de or peptide.25. A nethod according to any
of the preceding clains, wherein the second phase i)
is initiated fromday 17 to and includin

21. Areethod agcosging &0 any ofgng Rreggding _c&_imgﬁm&p&?l% th a}/umour-denved

antigen is added from day 2 to and including day 5 of the first phase i), such as, e.g.,
on day 2, on day 3, on day 4 or on day 5.

22. A method according to any of claims 11-20, wherein the tumour-derived antigen is
added essentially at the same time as when phase i) is initiated or at the most up to 3

days thereafter.

23. A method according to any of the preceding claims, wherein the tumour-derived

antigen is a denatured homogenate of a tumour.

24. A method according to any of the preceding claims, wherein the tumour-derived

antigen is a protein, polypeptide or peptide.



10

15

20

25

30

35

17, on day 18, on day 19, on day 20, on day 2 1, on

day 22 or on day 23. 26. A nethod according to any of
wot2ee7/nseedi ng cl ai ns, wherein the second pha®P€TIEP2006/012305

initiated by the addition tunmour - derived antigen to

the T-1ynphocytes for activating tunour-reactive

CD25- negative T-|ynphocytes. 27. A nethod accordi ng to

claim 26, wherein the tunour-derived antigen is

25. fanaihed aerording uan of the preceding Glaimaigvherei iggsond phase i) is

initiAEE fROM Ay 1700 EndiifBidding WALD B bithk fitst bHARLIN -siRh |a‘éeéig on day
antigen is a tumour protein, Pol y%yptl de or peptid

17, g@daw%«eqwﬂﬁy e 0898y 19, PR dang AN VAR Pedaye3. whi ch
further conprises addition to the T-1ynphocytes of
antlg presenting cells together with the

26. Aumaslied aesording) ta@iy ¢fdhe prageding ﬁ@!fﬁ%d"’!ﬁf@ar"@ﬁ pRpong phase is

m.t.&é@bmr?eoadd{mraltmnw}%@n&u %ﬂgé?\rtsfﬁt@é‘ﬂlﬁﬂpﬁ&we% f& &ttivating
i rradi at ed@ggrl heral bl ood |eucocytes contai ning
tumayrtregetivefrRexnegatiye B-l¥®Phecyi8fd/ or nonocytes. 31. A
nmet hod according to any of the precedi ng cl ai ns,

wherei n the second phase ii) conprises addi n%e | east
BIf

27. preetaemh3¢eRRding nglain) €6.gyhanein thetymaur-Agriyqd i 3 fgnatured
homﬁg&ﬂﬁ@%@%@ﬁouﬁz A net hod according to claim 31,
erein the substance(s) capable of up-regulating
IL-12R on the T-1ynphocytes is substance(s) having
28. ﬂgﬁé”th&! bEcohdihd ¥d &iint @G\@Vrfé?elﬁ"t‘hé fliRIUF-aEMRd £1tigBh W a tukdour
A met hod according to claim32, wherein the
proteithBelPRIYAS Pr RERIGSg agoni stic activity towards an
interferon receptor is an interferon. 34. A nethod

according to claim 33, wherein the subst anceé hda\,/i ng
29. Ageninad pecosding A 37 ATGIRIME L6248, WhICByites fomed %%%ﬁl jaq 16 the

T-lyhiph8EYtES S bmti 3&5 reSeRid s dsdetictivith the tumidurderi¢édantgen.
yhri} fo V\,herelgn he subst ance(s) capabl e of
up-regul ating IL-12R on the T-I|ynphocytes, such as,

30. R-nieth@d 868dPdIAY ECcIBifY DO\ GvIRIEIA IS ArtigdA tpredeiniin w@raié irfetliated
interferon receptor, i s added when the | eve

-12

peripkergk blp@algycqcyfqﬂ qg;niagueg] aa@eneprssentlag 8- g%{l&ang%r monocytes

| east 3 fold, at least 4 fold, or at Ieast 5 fold

I ncreased as conpared to the Ievel of IL-12
31. fmethed acgorging iegnyohiae Reseediog &laarwh%e'aﬁ*g/e a?coeaaﬁhﬁée )
con%&sé’éaddwyeme@sttohe sEb§5 HE € abRIGTIpSreglilatiny RINIRAbH @ T-

IL-12R on the T-lynphocytes, such as, e.g. a substance
lymphageyigs- agoni stic activity towards an interferon

receptor is added fromday 2 to and including day 4
32. 6@%&9& gcl:ctoléﬁ}\gi gg,clélrr]rﬁisf gghoegélp I['t)tgleasd?bsltalr?cia(s? léggab?es of l?ri-%gulating

IL-12R on the T-lymphocytes is substance(s) having agonistic activity towards an

interferon receptor.

33. A method according to claim 32, wherein the substance(s) having agonistic activity

towards an interferon receptor is an interferon.

34. A method according to claim 33, wherein the substance(s) having agonistic activity

towards an interferon receptor is interferon-a.
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37. A nethod according to any of the preceding clains,

wherein the second phase ii) conprises adding one or
WOroe078389st ances capabl e of ant agoni zi ng develPCpIPR06H2305

Th2 type T-lynphocytes. 3849A method according to

claim 37, wherein the one or nore substances capable

35. RimARS I TihG & SRV RIARE Y -3af whbBreirt theeubstakdl S sapaBR of
are one or_nore substances capable of neutralizin

up-reguiating IL=12R 91 thegl-VETRIPEYeS@BCh 86 2.0 FSUBRtaRce figying agonistic

activiyToW S8 thlﬁ’(eﬁér%h %é’é%toﬁ"ﬁeﬁd%teﬂ wheg t&nl%vé’lrof '[@'1 2i |s at Ieast 1
subst ances capabl e of neutrali zi

fold o5¥Gh & S-0F AbIePat A1 laast 3 fald. 3t gt 1? E%;Pr a&lﬁaﬁt $ @J%mﬂeased

as cBRpaRRAY tRO V8N of ik D o'nlda%q &pha&erly. 40. A nethod
according to any of clains 37-39, wherein the one or
nor e substances capabl e of antagoni zi ng devel opnent of

36. K%tﬁU@SCCBT$IMWW6f%|m§ l2’:(‘1f135a\‘.3/i'1e|%|r9the sB6taRée B3P dle of up-
subst ances capabl € of neutralizing IL-4, IL-5, IL-10,

reguigitnad- 12Branbe d -vaiphaeies. SHChias: e1d- Gt substanse baWRg gagristic

actiVifytowdrlis aft iRfRHERH reéssers Bgdé@fré}mﬂa?b t6 |aﬂU rﬁ:l@d?n@@ay 4 after
wherein the one or nore substances capabl

initiating 46R FeANEPhase B). Spehbat. e onifaytdy BB day IWH(S’@)VI"'@S
such as, e.g., one or nore substance capabl e of
neutraI|Z|n IL-4, IL-5, IL-10, and/or TG beta i
37. Adwrtbod Aceeraing K-enKeefithe piseding slaimg avharein tey seqqed phase i)
con*?H?ééf A4Sy 68 BredubdRntEYHAFHbIE dntagbARiny ddvBRpment of
I ynphocytes. 42. A nmethod according to claim4 1,
Thz\ﬂm'&ﬂ)ﬁnﬁhﬁ’&)"@ﬁe or nore substances capabl e of
ant agoni zi ng devel opnment of Th2 type T-1ynphocytes,
such as, e. one or_noresubstance calpabl e of
38. Adrthed AsGoRGNg ta olaim 7.svharein dhe pre argMPle subgiafceheArpkip of
anta@fohﬁfngéﬂé%kb%n%f 1H2&y§élbﬂirﬂq_l¢dtyfe§@@ lbfie @f more substances

p-regul ati ng on _the hocytes. 43. A
Cap%‘ﬂ? ﬁﬁﬂelé(?éé'ﬂll'lﬂ@ oo, éwoo?"CerTc%:nB%’@dl ng cl ai s,
wherein a further anount of the one or nore substance
capabl e of antagoni zi ng devel opnent of Th2 t

At AgROEANG CUGRMK3S. whegein tghane o Mpiec b bameapable of

neuﬁé!&ﬁ@ 1e-PiL-8et 102 bhd/onYGFLbeda afelart IL 4lantiBody) &h@NL-5 antibody
TGF-beta is_added regularly throughout phase ii). 44.

andigr gat Hot0 aetRo9i ng to claim 43, wherein a further
anmount of the one or nore substance capabl e of

ant agoni zi ng devel opnent of Th2 type T- hocyt
0. B e abeorgng oy o aioe o s eI GRET TaF Substances
captfitlof ahtagdriifing Heé’elodrﬁerﬁ of rrhz gibean hﬁiho&rﬁs lgith abse.g., one or
added every 2nd, or (f '|'()3
more substances capable of neutrahznng IL—4 L 5, IL- Jor TGF-beta is added on

day 1 of the second phase ii).

41. A method according to any of claims 37-39, wherein the one or more substances

capable of antagonizing development of Th2 type T-lymphocytes, such as, e.g., one or
more substance capable of neutralizing IL-4, IL-5, IL-10, and/or TGF-beta is added in a
subsequent step after addition of the substance capable of up-regulating IL-12R on the

T-lymphocytes.

42. A method according to claim 41, wherein the one or more substances capable of
antagonizing development of Th2 type T-lymphocytes, such as, e.g., one or more
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45. A nethod according to any of the preceding clains,
wherein a further anount of a substance having

wOoa9omi7$389c activity towards the | L-2 recept or PCI/ERdai®s®12305
regul arly throughout phase jji 46. A net hod according
to claim45, wherein the su st ance havi ng agonistic

subﬁ‘éﬁéé’éédébk‘)%f@{eqﬁalﬁ}% iLls ZL-5emaRk A-10 fs ma%n@\b%)éft@ﬂd

hase | |2, such g everty
addtjeq ofjthg. supstange mabdmofa&@su atog tLo1%R an thesE-lysmphegytes.
wherei n the substance having agonistic activity

towards the |IL-2 recegtor is IL-2. 48. A nethod

43. Aceether aecarding ks amf ofithe Pracedisaiclaime| whergin afHeher amqunt of the
one ?I‘EU?Q sBhasce dababR? %h&%ﬁnlﬁﬂg'o@ge@?ﬁeﬁf of'T‘PIFZQype T-

subst ances pr onot | ng devel opnen
lymphagiissosyoheas, e g9 ong mmeéua%ewapgbke@f@patr%m IL-4, IL-5,

ting the
O et o q oo o o PO B REO TR bt ances
havi ng agonistic activity towards the IL-7, IL-12,
44. }\Lrﬁétﬁo@ggc{o%lné\}? dinf 3@ Wé?éln aﬁgnher'%n%ﬂrh‘ Gﬂthé%@rdil Initde
alm 4 erel n the one or nore substances is
substen@ewwaer@‘mntagowzmngeyzloprrLenlsf HIRtype Tdymphocyjes, such as,
e.g ”@ﬁ$&%81%cé?fbgia%e ESpsHNY oPﬁemﬁr‘a%ﬁ@lL@ 1B, IL‘M@E&H/Br POF-beta is
nore su sta ces Prormtl ng the devel opnent of TM
add?@/ﬁéew-an ﬁ'pl%é dayofBhRsg ks, e.g., substances having
agoni stic activity towards the IL-7, 1L-12, IL-15

and/or 1L-21 receptor is added when the |evel of
45. Amnethagraecarding irarnefdie aeeceding sladms (whareia A fugtaer agpount of a

subétgh%egﬁm"ﬁ?g é’gfbdlsfil'ctdcﬁ\mquWQrfdsstﬁ& Ans! rRBPRRE id dddedTeguldN

according to c¢laimb51, wherein the increase
thropghayt phasq IBN- gamma i s determined as at least a 1 fold
increase in I FN-ganma | evel, such as, e.g., at least a

2 fold, at least a 3 fold, at | east 4fo|d|ncrease
46. Agnetbeghaseding ta elaim 4%, efvhecsem|tw19t§tﬁ?&ed\avme|aspa'§tl<bﬁcttyfty

tow%rlag tﬁ&@f&c@%ﬁ% dddkd eR8ry 2¢ MPtdQd RGP pRAdI)! Suchrig, 8.,

wherein thé one or norée substances
eveRrHndAY ng t he devel opnent of Thl type T-Iynphocytes,
such as, e.g., substances having agonistic activity
towards the IL-12, IL-15 and/or |L-21 receptor is
47. Aderthodaeserding & alai 65 ortBvherein dePHOSER\Ge ARNiRg aganiste

actiVi§tBRErRARON IP Rtebfor Y -0f cl ai ms 48-53, wherein the
concentration of each of the one or nore substances

pronoting the devel opnment of Thl type T-I|ynphocytes,
48. A method according to any of the preceding claims, wherein the second phase ii)

comprises adding one or more substances promoting the development of Th1 type T-

lymphocytes.

49. A method according to claim 48, wherein the one or more substances promoting
the development of Th1 type T-lymphocytes is substances having agonistic activity
towards the IL-7, IL-12, IL-15 and/or IL-21 receptor.

50 . A method according to claim 49, wherein the one or more substances is selected
from IL-7, IL-12, IL-15 and IL-21.



10

15

20

25

30

35

such as, e.g., substances having agonistic activity

towards the IL-7, IL-12, I1L-15 and/or |L-21 receptor
woaderf1389 from about 150 11U m cul ture nmedi umpPCa/ERR@G1012305

300 U mM culture nedium ch as, e.g. 250 1Um

cul ture nmedium 55. A nmethod according to any of claim

51. A&méﬂod 4ERF@hG td A% SHNGaiRE moewaukéﬁ SR 65mBFeOsksiantes
the devel opnent of _Thl ty T-1 ynphocytes, such as,

prorgoting the lgismlame@t qf i mgoea &mmﬂeamco iafye-Bonebianiase
haw'nb a§3msﬁé—a&§nt?t’8#é?és {He &Y, 1es2nt-a5 ahd/onflded réc%ﬁmr G’@é’dd@d

including day 8 after initiating the se
whepﬁgg Levpﬁ 9f IF@-Lg@mrg@,ls |6q;{ea%ﬁp as cqg%@argd tootgg Ie;vebpf Igglygagnma on
,mt,aﬁ@n d?xsg@g,{aqq\aggqprdl ng to any of the preceding claim
tor the preparation of CD4+ hel per T-lynphocytes. 57.
A nmet hod according to any of the preceding clains for

52. Ameet%&eééo@a.heib asmeéf BeRsin the/ iMBRRASYd RYel &&N-fgam@@d

accord (_:ito any of the preceding claims for th

detqjsmmﬂraét drasHR 1rfewd9§reasq Priph@pirea lesel, suchas, G at least a 2

fold 2G4 H b rold0 afIBY¥ st 4 AP inRFedRe @s R8mphAId e tlﬁé)fevélh.# IF N-gamma
preparation of Thl type T-1ynphocytes. 60. nmet hod

on inielianfilee seroadphase the preceding cl ai ns, vvh| ch
further conprises nonitoring the expression of cell
surface nmarkers, such as ., CD25 and/or CD69 on

53. Arfeetiyod 9%@@9!%3%%#%@6@% whgraimtperane arimae syhgtagces

pror‘n%tn%‘"tﬂe %@9&8&1’\@5&3&@%*1 't%pe ﬁ-lylmphféc 5 henh %@C@bdlsﬂﬂstbﬁ’ces

aim 60, wherein es are harvested whe
havwzsoelﬁtlcracptmmw@we. Il 15”@ s dnsler Ipt7dgecentyr ip gdded when

CDEPIRY SR RhRbowitregliatdd hod according to claim 61,
wherein the T- Iynphocyt es are subjected to at | east

one additional round of phase ii), when CD25 on

54, Iwﬁétﬁ@@gsdar&ﬁg toSa Wiyl e l4at s wh@?em ﬂ\e%hb&ﬂrﬁ@ﬁ@f ghdHdof
to claimé6 wherei n the down-regul ation

the gieq ph@ereawbﬁmpes%omoﬂneéﬁe develapsmanbef FbEWPP\Té'Y”PPh“WeS

such ngcgwstmg |h§hh§% SPﬁEf@é@tﬁﬁy 6%5@ ®é.I1LA methad1s and/or
ding to any cl ai ns, wherein t he

IL- 2t1 rﬂeﬁmtorraéiae@ rﬁ/féon‘napﬁ%*twvéa' %vteferfaxe@lé@tteabf)vto}ﬂody{/“'lo

culthre rAétiurhNelcdisNe. ngB'O Mynitlifire ¥diinat i Ng the second
phase i1). 65. A nethod according to claim64, wherein

the tunour-reactive T-1ynphocytes are purified after
55. AMietR8d ac&Pding\tdBRNSILIAMAT. 54, Neheréin ﬂ'ﬂa\/orﬁsf ortrﬁ@re substances
receding clains further co r|S|ng ﬁ of
promoting the development of Th1 type T-lymphocytes, suc as, e.g., substances
having agonistic activity towards the IL-12, IL-15 and/or IL-21 receptor is added from
day 5 to and including day 8 after initiating the second phase ii), such as, on day 5, day

6, day 7 or day 8.

56. A method according to any of the preceding claim for the preparation of CD4+

helper T-lymphocytes.

57. A method according to any of the preceding claims for the preparation of effector T-

lymphocytes.

58. A method according to any of the preceding claims for the preparation of memory

T-lymphocytes.
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freezing the tunour-reactive T-1ynphocytes obtained in
the second phase ii). 67. A nethod according to any of
wother/nseedi ng cl ai ms, wherein the T-|ynphocyPeI/FRe@6/012305
derived from | ynph nodes dr :il ning a primary tunour
and/or a netastasis, or they are derived from bl ood.
68. A net hod accordl ng to any of the preceding cl a| ns,
wherein the tunmour-reactive Tlynphocytes in step r)1
59. Areetaerhpenosdieg kamnefthe BrRseding clam% f%é’ﬁ erﬁpaﬁt'g)n ef Th1 type
T-lymphb&idecal Iy, intraperitonally.69. A nethod according
to any of the preceding clainms, wherein the anount of
tunourreactive T-1|ynphocytes admini stered i s at |east

60. AQné{hJ)& é&!a)’l'dlﬁél ?d"arﬂﬁof tﬁe Srec@&nb %%%s 2ghieA fdﬂh@f‘corﬁérlses

| east [ion, at | eas
monitpring tm exafesspasqf cebswﬁ‘aqeu raafkerat swcé\aa& e GP2e aramoro@%‘g on

the Pliyrh K/teé%m.#\dduew dufiflg tH firSt pe ACHY HcBAd bRase Y. t he
precedi hg cl ains, wherein the tunour-reactive
Tl ynphocyt es adni nistered are a combination of

61. R%ﬂﬁ&d’écc&cj}l){w&ﬁl}’ﬁ 66, vﬂ{@elﬁ‘?ﬁ@f ynTﬂ)%E?fé@%Yé R8rvedted when

according to cl'aim 70, wherein er cent age
CDZ%¢ oreTﬂsénwrmcym"ythﬁmyn%ha@ i) ipgeveberaulateds t o about
65% such as, e.g., fromabout 20%to about 50% or
from about 30%to about 40% 72. A method accordi ng
62. Arethed aerording telpinyb bivdarain theh Erenphaclies are subjected to at

Ieasﬁ HH@HBGIG&%‘FH% of HERPCWhES CB28 GRUt- Eytes is3dowh-
according to any of the preceding clains,

Feg%‘f@?’el n the tunour-reactive Tlynphocytes are
non- aut ol ogous. T cells 74. A tunour-reactive

T-1ynphocyte prepared according to the nethod defi ned
63. Arnethgd aecording asclaimy8l or62, whereiRdhs downtaguiation is defined as

thatE% MFBE‘QSMB@ w&e&éﬁw@m—tmnﬁrh@yf@ J&buleweh @kapﬂe§sés S5

Tl ynphocyt e. tunmour-reactive T-1ynphocyte
according to cI a|m74 or 75, which is an effector

64. AlWdREPS¥doRdind fo ar’f§l éfqﬁ@ HFe‘cE&nﬂ@HaYrﬁs -%Héfé’ﬁ t?I‘i’@b(.anbur-reactwe T-
according to any °76 is a

lvmnhqcyﬁ%w&p@r@est?s from @'%mo a@de@w%g q*av/ %ﬁﬁ%rc'ytt'éﬂng the

secm@-{é}bng to any of claim74-77, which is a Thl type
T-1'ynphocyte. 79. Use of turmur-reactive T-1 ynphocyt es
according to any of clains 74-78, for the

65. A method according to claim 64, wherein the tumour-reactive T-lymphocytes are

purified after harvest.

66. A method according to any of the preceding claims further comprising a step of
freezing the tumour-reactive T-lymphocytes obtained in the second phase ii).

67. A method according to any of the preceding claims, wherein the T-lymphocytes are
derived from lymph nodes draining a primary tumour and/or a metastasis, or they are
derived from blood.

68. A method according to any of the preceding claims, wherein the tumour-reactive T-
lymphocytes in step iv) are administered intravenously, intraarterially or intrathecally,

intraperitonally.
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preparati on of a nmedi canent for the treatnent of

di ssem nated cancer.Kits 80. Kit for use in a nethod
woaoeerdisag to any of clainms 1-73, the kit conmpCrsiPRep6A12305

media for cultivation of T-lLynphocytes. 8 1. Kit

according to claim80 further conprising one or nore

69. Alhsthéd's&ordiRg t&éﬁM‘tﬁé br&ed.aguam '%réﬁ@héjhﬁmeﬁﬁtldﬁﬂjmour-
t unour -reactive é(%ql ocytes. 82. Kit accordin

reactive T rlymphesytes @E’m'Wﬁ i§ at IrashaQimiliep, sueh A% 4@ least 20
mllllaﬁfddt YerBst §(9'Frﬁllé\$ at adt 4f\nihon, B stIso AillidaVEMe &gt egtMilion, at
. Kit accor to any of clains 80-82, wherein the
|easbﬁ@"tb'|*°’h9fr%“§%§8é7ﬁ&'@§ for stimulating, activating an
directing tunour-reactive T-1ynphocytes are sel ected
from tunour-derived antigen, substances havi ng

70. Agesthed accosding {a any thenseeesingriaims. wheretndpe &rmour-react've T-
lymﬁ&?ﬁe@%ﬁ'ﬁm%mr@ aombindtRs W aktdsr 1-lynpHdcpes bh& memory T-
ynmphocytes, substances capabl e of antagoni zi ng
'Ymnf&%‘leéprrent of Th2 type T-lynphocytes and substances
pronoting the devel opnent of Thl type T-1ynphocytes.
84. Kit accordi nq to_any of clainms 80-83, wherein the
71. Areethed aAgsoeding kas¢laint 83 wnﬁrelgtthwraenta@e obgffactosTi-igPhpeytes
is fr&h ra%em 1t b HBOUL 6592 SLEN S, E é gﬁ&h ABBLEIDR kS aScR]t 8OYULSH from
fromthe group conpri si ng i nterferon-al pha,
aboyi3q% tq abpW APYody, anti - | L 5 anti body, anti- IL-10
anti body, IL-7, I1L-12, IL-15 and IL-21. 85. Klt
according to any of cl ai ms 80- 84, conprising

72. pigthed acrording tq:@mmféh@ PEsvedins i VIRSrein 41 WRgwsreactive T-

|ymM{égsatré altoRgoudb. A kit for detection of netinel
nodes, the kit conprising a syringe and a |ynph

node locator. 87. A kit for detection of metinel | ynph

73. R%?aﬁod h&Rrdihg td:@msfltﬁé PebcadipY lcidae wiepéihlthefinvduredttive T-
node | ocat or'. . Kit according to any of clains

ynph
|Ymmﬁ8¢sﬁﬁﬂﬂ%?u@!ﬂ9ﬁld$5| ng instructions for use. 89. Kit
according to claim88, wherein the instructions are in

the form of conputer software.
T cells

74. A tumour-reactive T-lymphocyte prepared according to the method defined in any
of claims 1-73.

75. A tumour-reactive T-lymphocyte according to claim 74, which is a CD4+ T-

lymphocyte.

76. A tumour-reactive T-lymphocyte according to claim 74 or 75, which is an effector T-

lymphocyte.

77. A tumour-reactive T-lymphocyte according to any of claims 74-76, which is a

memory T-lymphocyte.

78. A tumour-reactive T-lymphocyte according to any of claim 74-77, which is a Th1
type T-lymphocyte.

79. Use of tumour-reactive T-lymphocytes according to any of claims 74-78, for the
preparation of a medicament for the treatment of disseminated cancer.
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Kits
80. Kit for use in a method according to any of claims 1-73, the kit comprising a media

for cultivation of T-lymphocytes.

81. Kit according to claim 80 further comprising one or more substances for stimulating,
activating and directing tumour-reactive T-lymphocytes.

82. Kit according to claim 80 or 81, wherein the media a serum free medium, such as,
e.g. AIMV, RPMI 1640, DMEM or MEM.

83. Kit according to any of claims 80-82, wherein the one or more substances for
stimulating, activating an directing tumour-reactive T-lymphocytes are selected from
tumour-derived antigen, substances having agonistic activity towards the IL-2 receptor,
substances capable of up-regulating IL-12R on the T-lymphocytes, substances capable
of antagonizing development of Th2 type T-lymphocytes and substances promoting the
development of Th1 type T-lymphocytes.

84. Kit according to any of claims 80-83, wherein the one or more substances for
stimulating, activating and directing tumour-reactive T-lymphocytes are selected from
the group comprising IL-2, interferon-alpha, anti-IL-4 antibody, anti-IL-5 antibody, anti-
IL-10 antibody, IL-7, IL-12, IL-15 ahd IL-21.

85. Kit according to any of claims 80-84, comprising a pharmaceutical composition

suitable for intravenous administration.

86. A kit for detection of metinel lymph nodes, the kit comprising a syringe and a lymph

node locator.

87. A kit for detection of metinel lymph nodes, the kit comprising a syringe prefilled with

a lymph node locator.
88. Kit according to any of claims 80-87 further comprising instructions for use.

89. Kit according to claim 88, wherein the instructions are in the form of computer

software.



