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Conposition of |abeled and non-I abel ed nonocl onal
anti bodies This invention relates to a conposition of

wo a8i1ed9mnd non -1 abel ed nonocl onal anti bodi eRCT/EP2008/002395

directed to a human transnenbrane protein for the

si mul t aneous treatnent and di agnosis of di seases which
are associated wth an overexpression of such a
protein especially of cancer. The inventi on further

relates to a netho first a ni.steri i .

conposi GoBHposHInEt ﬂ?‘ﬁiedt"r‘i’é“&ﬁ‘a gleg mangslae ’Hﬂ’t‘idﬁédy
concentration and afterwards adm nistering the

rDHis |lﬂ\l&§ﬁ|tied retanss Cloos @bmpotitiba difelabeed yné usin-tabeted tohenoclonal

m ni uj r,ed conc i on n-I
5 rﬁtlb ogs (fllgér teéi Favoﬁa%ra}n ?%%srn‘;ﬂeﬁglbrta%% ropeé)r% ?Qﬁé %gmultaneous
mmtmedamdlagmsm ofi disedseis rwhi¢hearerassoicimtask w1t1whn |ayerexpression of

%fcﬂ\é é&*alne mﬁé&'eﬁl ffcs&te% BeSniioH fﬁﬁﬂequéﬁtés(fotai?ﬁethod of first
| ower St e concentrati on. Back fhj

%?’émrlf?\tﬁéﬁ’tgl éﬁdl\/ﬁ%‘@PBHaP’ sletarpues dhe | fhange ¢ aﬁtlbOdY
adbn@élﬁ?dtiw QuRBt aﬁté}wlafEFL Oétan(nlib@erIdt'gﬁf@;I@tetﬁdrﬁlaaélé@nahonoclonal
cahcer ur weapon. o er a
toetes SRR o e i BT RE DR 80 SfasehBAfo BEAEhYon-labeled
taattxbetl;ecfot hefaapyble Thhegpredcd refeaps dchivedlesd myingsnek in the
t i .
kdr%%%ﬁ%t%&ﬁlg bu%rfa\) ?;EHIP lSLtdg re?fgértfgfél Jﬁ?‘gﬁlﬁ(&%&eﬂgg@ngb&gr S'stemlc

|41mb19d17é‘?l$€e(lﬁéii@rezom b), biological response nodifiers
(denil eukin diftitox) and nonocl onal anti bodies

(BRRSIoundleE themREK@N € specificity of MAbs as targeted
therapy nakes them prom sing agents for human therapy.

can ed t herapeutically to protect
Qg‘gf‘ﬂgf’xi}agé‘?xg‘é‘es ‘2\7 4APAl so be used to diagnose a
variety of illnesses, neasure serum protein and drug
lleval ongoippaueststouiepmde hodwrarrdtic desenalf gaimt eandenus fourth

@a@%ﬁ &g SREF 'sﬁ# Qpe(!hbﬁloitﬁléfﬁﬂ))y &fld! ﬁdioﬁ?i%}g;gy has R Sed, ie.

quarter o | ot ec drus In orrent
alaegeigdn eraaayd Tapgsted Srerayodnsduds SaFYé0§1W kinase rreqserqxgmhlbltors

i (@Mﬁgtm&@&ﬂéimhfbmk fké I&iljat?'flb ! %ﬂth%ﬂ@tﬁﬁbVﬁﬁQ&ﬁ@hé fBibitors
eat nen a
SFErm. PG BB oo bbb ilehaps mogoclonsl
edntﬁalodws IBM)“tbeb:l’Tl?}&l regariilaspeesicitd of MAN3)as3Bigetkdtherapy makes

s%%ng’z;;mls@a% SEEYS mf.)dﬁ O}:IFHOH%HO ltl'?&%ﬁ) gIB{ I (?1{1 cagll %%R?)s be used

i thaxgipagti®ly o proteat agding diseassi they een hlselbe amﬂ ta\fhagn&bﬁ gvariety
f O iIhB&e I YR ki fel §é<'i‘ x'nog o@émtzﬁﬁf a Ie'vas,gtgg)é hRdiesnd 'Blood and

tunor  tissue usua ased I vatives of
tid gnta@itlpégéqtgsagents and specific cells mvolved in immune response. About a

quarter of all biotech drugs in development are MAbs, and about 30 products are in
use or being investigated. A majority of the MAbs are used for the treatment of
cancer. (Gupta, N,, et al., Indian Journal of Pharmacology 38 (2006) 390-396;
Funaro, A,, et al., Biotechnology Advances 18 (2000) 385-401; Suemitsu, N; et al. ,
Immunology Frontier 9 (1999) 231-236).

Labeled monoclonal antibodies and in-vivo imaging

Several in vivo imaging methods are available for the quantification of therapeutic
antibodies in tumor tissue usually based on labeled derivatives of the antibodies.

Said labeled antibodies usually include antibodies labeled with radiolabels such as,
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Said | abel ed anti bodi es usually include antibodi es
| abel ed with radiol abels such as,e.g. 1241, 111 In,

w@G2@s/119m] ot hers, for use in positron en ssi OPCT/EP2008/002395

t onogr aphy. (PET) (see e.g. Robinson, MK, et al.,
Cancer Res 65 (2005) 1471-1478; Law entschuk, N., et
al., BJU International 97 (2006) 916-922; C] afsen, T.,

et ai , arc 2005) 5907- 59

oL ey FEORET, SRESBRES BT 6 000 RO R Sl D) G
(ezg)alk)bla@wmzmy al,10@icer ReG65 (2008) 99TFE4 780 dawrdngschuk, N., et
fqr emg(/i;%&wl @7@29653”9%??'(9% RULEG. t(?;fﬂ%gf RRWrch 65

( SPE a% see ova, A Jour na
NGO D0KEH 61 496 TrPCien G & s lopamal of Sluclsan Megicings45 (2004)

al237-124app&an '3 wnhaal’ ot aHaeBﬁhEQ' £ Yusé4in( ﬁﬂgé)photon emission
348- 352 Al so H ggﬁ%: 2gt|ve eIs re kr ol £ Nud

ﬁ?”\’ﬁ‘i}‘c’) I ARGBRERY 3 &€ &g ﬂ?éaar i meF& pefournal ob iNuclear
(Mb&ﬁ):fdedﬂr(éé@férﬂié -31apBlesleina .| atadl aBuspdye fouraslcbf Haematology

L eporter groups (fluorescent proteins
TR D

‘proteins, and bi ol um nescent i nmagi ng)
(L| cha K., et al Adv Drug Deliv Rev, 57 (2005)
nppeioactiyg dabiels| 4rg haorf fasonegre Heagingdeshmiateane. Benear-

biﬁﬂdrefdo(NIﬂ)ﬂuG%té i1£54sl, QRtiRdtatlb elyegeatd @ngﬁﬂd bslisefeporter

in tu ti ssue. Adv e f near inf e

erPotinere e it ity TROGER ks, mERinsnand BT winmin Jwaging)

i (bodhad &t hteal‘,o}‘\ﬂmvﬁ)mg Delbit &tevi a7 (2005)s1084-1 Hi8¢oispealy NIR

Oﬁ oqyéc 1'1(:% iftra ﬁiL St‘él Bglﬂl ltl'?e a?l?iﬁ%at BEI% Eut Jduntibodies in
RGPy

e cu r es 0
(ﬁunmrttsm Adnarft@gee of oeﬁalmﬁrmé |unggmg thmtbiralummly used clinical

rGSg! j kQAn{dulPahtiaat the fbulwu{g HRSEDYor ARAERIREYuse of
(no,1 gni zi ng rad| atiaqn) uore cence, i

di ng,
fmpltple distingpishahle qub§§ SImRETant in dqlesidar ISHx ﬂ%%mporal
U&&ﬂuﬂ&n @nﬁﬁ#t’a&‘ae 1erun%lﬁ6hilaﬁ1|aQ1|ﬁg) ihggH Wﬂi@l&e@cﬂﬁh&@(ﬂr@brtant in
%ht travel en it encounters

LpthRopyh e it al adip b ST ( ~ cont r aot

agent '), the excitation |ight is absorbed. The
fInuSFR Sloerescamot eoegiegt filemed hightsor a iser withuodeied taeywidth is

SIREq ngge %L%Lﬁf??ﬁ&kﬂ&#ﬁl@'@l ﬂléé&dt&}ﬁrj I?Q%Ht ?%e@w throu%h b%dy tissues.

wave I tat
p@her rihenerundérs 15 péasgnfrare tﬂ@@a@sntbwamca}e F aeRtsgsé@gent’), the

| dx@fitiorF IR §UDsbRl. near infrared fluorescence probes
are subj ect to many of the sane limtations

nter ed w er contr ents, .inclu l ow

\‘9%%?8%?’85?%{% tg{f’i‘ SERUahT (AFsepRce) RASRAS ?ﬁ ftigguishable
((abgiftbwbﬁgdrebaweﬁé@thlmﬁn tolg) e)lfw\i'&orbhglﬁt Ueegitd gooappdneahtion of
bngﬁ)g cgl 8ssu ngg g tu%f'rar?% % ht c{‘:(‘)%@%nsheonQFgrearl ﬂ{fra?%le guorescence
c}@pbesmgg eulsectsge e;naneg of the Wa&[lumltatl(gls enphurhtere‘qirvaﬂgothlqr contrast

, .
g%‘énts Bl%rélglﬁg{g]l8&?3r§@8€a&g§>unﬁfr9ﬂ%’s§ r ? 19 575] et a

Near infrared wavelengths (approximately 640-1300 nm) have been used in optical
imaging of internal tissues, because near infrared radiation exhibits tissue
penetration of up to 6-8 centimeters. See, e.g., Wyatt, ].S., Phil. Trans. R. Soc. B 352
(1997) 697-700; Tromberg, B.]., et al., Phil. Trans. R. Soc. London B 352 (1997)
661-667.

The exact amounts of the antibody-label conjugates used for in vivo imaging

depends on the different characteristics and aspects of the labels used, e.g. for NIR
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661-667. The exact anounts of the anti body-| abel
conjugates used for in vivo i magi ng depends on the

wWQlRdoBatEM characteristics and aspects of the PEHEP208/002395

used, e.g. for N Rfluorescence | abels the quantum
yield of the |label is one of stthe criteria for the
anount of |abel or |abeled antibody used (see e.g. WO

006/ 07258Q), Admi ni strat.i nd and .Monitq

TBRraschner debekoMscaBay mariP o rs] it f‘i’é‘et‘ﬁ{eﬁlhéﬁltem for the
hatiuak 6f Abélee ldbapdtaheibsd crd S fadle. gt WEY 2006/@258@) | gnant
diseases include the antibody dose used and the
%3' m1 l eatl?);l aral #\iélﬁl l‘lilg) ndfn gelaQQL({ onoaomrﬂdanfn%%%hes in the

eardncéo he prese
GhﬂeHYatlng anti gen, poor tunDr penetration of the
hi gh/ nol . -wt. nonocl onal anti body (mAb) and the way in

Vﬂauehs Jfreeﬁﬁ Eme' ﬁﬁ&@s%l fefa Jﬁﬁéﬁﬁﬁlkétnéﬁfjdls@atse@ﬁx@ﬁ%@tthe antibody
ere Is owl edge abo

asp of the
pm"smﬂagﬁéaf sqhsael@ qrsl AdeSrationh s Bk bfe aalﬁtfﬁ%si? clearance
(of Tagibba 26 ABE prédence®f cindulathil dhtigh,Pbor EXrﬁor ﬂde&atlon of the

Rt oLt 2&&9 @fel%sod%fz(%'f P8 PeingRlich hsss syplecules

ate padbodedtAtdirseas dberiess adachldf knbwlkedge aimtithnarqeerspmts of the

?ﬁ?&%ﬁ&%ﬂ Hﬁxtc#xgn %k%d%r {abgﬁsfn?erle%?lngglgga | (es %scdtl)a'ai‘exg et al,
Methr Bind eExm §liot Plarsn. (2004286284 25827). N., et al.
Meth. Find. Exp. din. Pharm (2004) 26(2) 123- 127

mﬁQiosE} Rind Atmidlstratidn p%h@frmcﬁ(éhtlggdlégﬁpﬂl)e tB@A? %@@&h nant
Tabriz Di scg Toda

sepigf FB%HAB&a‘?FaFC@ or} {hE B PYTTRERRIACHS g}HOBéPﬁﬁn‘)f such
laatibbdies flikarérulo Halédifd, ay@e tai dgffemitidd»sdgemhe bhrod clearance and
% g %a%e[‘?ﬁ&'ﬂ&r tQ e HashGn! el rE%Ee@h% by (2004). 26(2)

se uen erapeutic eval uati on. al uati

df2{5e1|27d1¢bfq EP 4 etead., § HRhagr Sein B¢l s 26&5@66%1?3196% M.A., et al.,

m@m&}va{ fﬁd&%@@(lfﬁm gi@gpatient. However, a
therapeuti ¢ nmonocl onal " antibody, which bi nds in the

to its rel evant

opt .
R et Rl Hon e Satsien e siien | GraaPibpgliat Brgelme solid
aheofameejctediypthoeghttto Benbait relqodym\amts Hot eulssequadit ithérhpeutic

elgalhgt?on{ e’h"ﬁ\gawa &a?ﬁge}s 013(—%]'1 Sdn*ﬁ% 1t 23 fiae 3%8%3 ?{Lei@hé{ﬁen differ

evel erapeuti c an |bod I'es do no
@@prrebaﬂeﬁwn hat@eh@emtnfam Hawever anthetapgiee mqmwl@nelrantlbody,

thﬁ@lVSln(iglﬁfﬂ%emoﬁ op tfhal Qxllay to g@@@l@&an‘?@ﬁ etOQill BARQ) faster serum
04- 4811, Chraeﬁ_ et al 5 ncer 105

e diasedigeprrelqy /d@e%e&edeawwe appaye , toppn @nbody with
Fl’bﬁérnﬁﬁﬁity td dk {cBO0AAY taQ@t 105 nﬁ?ﬁimneaManhy @lasiila.levels of
nova

fraFutemhubRdtef 55 gl sfids £ el AR AR i iiap £f aflibodies in
Suidor tissued|Clarke, K., et al., Cancer Res. 60 (2000) 4804-4811; Chrastina, A., et
al., Int ] Cancer 105 (2003) 873-881; Lub-de Hooge, M.N,, et al., Brit ] Pharmacol.
143 (2004) 99-106; Robinson, M.K., et al., Cancer Res 65 (2005) 1471-1478;
Kenanova, V., et al., Cancer Res. 65 (2005) 622-631; reviewed in Batra, S.K,, et al.,
Curr Opin Biotechnol. 6 (2002) 603-608. Consequently, high serum levels of a

therapeutic antibody (especially antibodies against tumor associated antigens) may

indicate diminished binding to the target. Furthermore, in case a therapeutic
antibody is overdosed (above the tumor saturation dose) free antibody can bind to

lower affinity epitopes (or to Fc receptors on immune effector cells) and this may
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Curr Opin Biotechnol. 6 (2002) 603-608. Consequently,
hi gh serum |l evels of a therapeutic anti body

W@ e@pati4ad | y anti bodi es agai nst tunor associ at BCI/EP2008/002395

antigens) may indicate di mnished binding to the
target. Furthernore, in caseya therapeutic antibody is
overdosed (above the tunor saturation dose) free

anti body can bi ower affinjty epitaopes (or_to Fg¢
leede i dinwasied; ﬁﬂﬁrf’é&é‘isf 618 <@rdigg f: %tﬁlde tii atinglfRZagntibody
treatiigvduedo shelHERD figkibitidn &ecardiic neﬁfcweaocifaaetw LePj étal.,; ]

%ﬁﬂ %‘?}_IF%%F{? Z%dﬂgﬁd%ﬁ(ib ??g‘g&t e%?ﬁlgzgéf@t%gfs,ss ip Hormone

Hesearch] 58n(2004) 1 dNég’OOQ ., €44l 1PNASP281-@000Nedp889-15893).

s Ry SRR B 0 PLIBR FERGA0 39, 80 e

Halfrlfe oray bermisteadiagerhen be neest @P{pn@vnetesadamorsératlgg @@ﬁerrn as

%tbQ deNBeA 306, QlaBH iR WoRAhfich FdglrdiRY tRauot! seREhh dose
when, t he nost appropriate adm ni stration pattern has

HHULERRIANE EUe- Thus, quantitative information

regardi ng the tunor saturation dose is an inportant
iStdatfectSiof abelelaatibodiks | abel ed anti bodi es Monocl onal
anti bodi es | abel ed with radioactive Iabels have one

kMangcrlM %ﬁgbcﬂcﬂgsl l%ﬁelgj] %lﬁ%eljad%l veq uo\%% lglgtﬁﬁlnﬁback due

can cause I C U
rta dheoeel nlay damagsesiuhi a@nbucb@dmés nah@ltbg eel oPartirelgripsihen these

rQ@i%@ctﬁﬂeqﬁ)edefﬁ%b§d@§ SrelRasit @ig nd%‘f“sttH@Qe siﬁetetﬁ%fztg a?é(hlﬂranted
dlf%ﬁ ent nnnoc antlb($ alent ed t

eé%\(f’quV gsal EdYR dies aﬂovalen Yy couple8 to a
Rfdheﬁﬁddd&gs latel $BhlEJuThB lentabl r}&bte@afmlgs P S EYTHeO International

SPief for ORLET HnglfhefRE poifd 100a), B 131 BaliBly s B Cancer
2elecAbT; aBdckevention @098 .22 Nt td5¢; BBakeshhal etyall9 Nature
(ngi@ %’ ?93%%00"1’57'3&%31 N{on%t & et a@&ﬁ{?&er@?&@ﬂa&?%ﬁ%w)

Rosent h
1635 é@&m@ltmﬁozoq Itsg%aryea%cow ngéeodq 163¢-14#1; Hilger,

By re@ﬂeﬁﬁrdfam Rhéﬁ@hb 4426034 013424291 £29; 618R01, WD 28051072580,

e 9@@8;;91. and 'O 2001/ 023005).

n in-vivo imging
techni ques to detect the di sease site and size (e.qg.
cilfheScucmljsgaMs waré usavhiatineiw) imaging tedhmignesdbidetect the disease site

§1£ea @%r?lolﬁ 1hﬂ£ﬁﬂ§ygn£)or"[thlst af gbs%gnéf)?h%atlons are all

ore er a erap el't her SU gery,
dn@ﬁé@ efpapéhﬁ |d¢agag@ﬁtt§f¢rﬁcpu diftsy ardheaPoi either surgery, or

adhem et Sseutiblag s irﬁamegsmnaa@hmnﬁea&eé CN&Imally these labeled

ant i bodi re used i nosti ¢ doses .i.n whi
oL Sp Uesrree el AR Se drstr P Ui e etIS gf the
nisad honhahéiobaivepatretsdplhp a trhidori sele (tompated ac thesaese of radioactive

Lahgl)s) -

However if these labeled monoclonal antibodies would be used for therapy the

amount of nonradioactive label is critical due to the sometimes severe toxicities of
these labels (especially of cyanine and carbocyanine dyes; see e.g. Kues, H. A.; Lutty,
G. A; "Dyes can be deadly”; Laser Focus (1975) 11(5) 59-61.) . It is therefore
doubtful that these labeled monoclonal antibodies can be directly used as
therapeutics or in therapeutic doses (see e.g Hilger, 1., et al, European Radiology 14
(2004) 1124-1129) without causing unwanted side effects.
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However if these | abel ed nonocl onal anti bodi es woul d
be used for therapy the anpbunt of nonradi oactive | abe

WO 200811iPTal due to the soneti nes severe toxi cPET/EB2008/002395

these | abel s (especially of cyani ne and carbocyani ne
dyes; see e.g. Kues, H A ;_kutty, G A "Dyes can be
deadly Laser Focus (1975) 11(5) 59-61.) . It is
‘E%ore ﬂgubtful th t .these | abel ed nonocl ona
os o§ theggpeytic gnti %@F% used as therapeutics or in
therapeutlc doses (see e.g Hilger, L, et al, European
Radhelingyntdd side efiek)rs dﬂrﬁéﬂdﬂ.&&) aﬂ\ﬂlltdﬂyuteamuﬁﬂ plgy a major role in
SRS oE AL AR SR8 Bl 5L B SR8 ke,
gathehiogyof tsufieng rinfosimagion abajpibithe the dependenayoofr e witibody
tcBF}Een'ﬁfaﬁéﬁ n?tnEhea eEJ?—:e af@xpggﬁ dHf QBfeQé}t, % SuUt hth@ tumor or
treatnment, the gathering o ficient Infdrmation
apiammetien flreaéuaesérﬁa&tﬁwtrefnttm@ spid pdpgdy is an important issue.

qqme‘néﬁlat laD&w althd hzﬁidiltxéﬁa%@ ﬂ{eeaio(sé egdh@aumf | fok eE&%Ecutwe
tunor or. inflammtjon site %*durln a. fir

tt’FegHPWEHPdW‘Pﬁ“’é’éﬁ“d in, §peh® Y ithatdnvantest pyardo hfjsaninimized
hhadshewidichumh bbHiedesseryamoipbdpcomabntritéordie seedschedul i ng
for consecutive treatnents/admnistrations in such a

%Q/o Ehlg %‘i #E}Y@P Enegrng\éggg}%gé}gof the E’ht‘i\&dﬁﬁ%ﬂcéﬂﬂatﬁ)ﬁ%én patient

necessar concent 1on IS
Ap gp@tlgrﬁeco@ld betakap ergto| q@cqqrmgo d)@p\gn@ﬂ@yn gfviduab dose scheduling

antH R@Péét e hliafioanrkideefrgat i ent to patient could
be taken into account to optim ze the individual dose

chedul i th respect to a mnimzation of side
§PPEE@9533¥$%¥§Q¥#che I nventi on The invention
conprises a pharnmaceutical conposition conprising a) a
nkhroovemtiah camtpirisescyypHairmdcaugjicslaotripesigionrcaogirisinigar
domai n of a human transnenbrane protein and b) said

l"’mt HPPA¥n QYR ‘EHhi)é(dyocﬂH@ilng do iR e@atr'é'!:éﬂuﬂr ldi%!r%%&@f‘acﬁuman

bel, 1n a predetermned-ratio of at least 1:9 of
non- | des@gmbsanegsatedtantht i body. Preferably the
nonocl onal antibody is a therapeutic nonocl ona

ant bpadlyantibodiy eavalémlyicotpledl t¢19 BHR dletatenzalabebdy t o
Iabeled anti body are at least 1:9. In one preferred

di ti I t t her
F;rrl P é?‘fgg mlrﬁé;deraﬁg of ?t lte% (te ?;9& f %%ﬁ lal;elégd tIo et"ll&gan?f%od}l].
still another preferred enbodlnent the ratio is at

| Rsafsrabhyothe monpslorakdntibedy ista therapeutygmmenpslonaliaptibedy. by

the detection [imt of the |label. Thus an ideal ratio
vmwudl BRio9VE nWhtlabetléusarhwwstto Ratfdledofntibdag| o€l agrehidt kl@j)ln one

f NIR fl
eﬁfﬁé f'nt?afi??ﬁjﬂ b biA Teho B the? Prac et fapefiBnt the

ratlo is at least 9:1, in still another preferred embodiment the ratio is at least 19:1.

The maximum ratio is typically limited by the detection limit of the label. Thus an
ideal ratio would be one with the lowest part of labeled antibody which still gives a
sufficient NIR fluorescence signal or image during detection. In this way the non-
labeled therapeutic monoclonal antibody would be affected least in his mode of
action an therapeutic effect, while at the same time, important informationen about
the kinetics of the labeled antibody in the region of e.g. a solid tumor can be
gathered, which can be used as a base for an optimized dose interval or scheme. The

ratio of non-labeled antibody to labeled antibody can be evaluated by a person
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t her apeuti c nonocl onal anti body woul d be affected
| east in his nobde of action an therapeutic effect,

wWaRioBa1%Ed3 t he sane tine, inportant informati oneCI/EP2H0E/002395

the kinetics of the |abeled antibody in the region of

e.g. a solid tunor can be gaghered, which can be used

as a base for an optim zed dose interval or schene.

Tgﬁ rati o of non-|abel ed anti body to | abel ed aﬂtlbod
skiffeghan Slﬂhtl’édOB?n%\ CERFIEBARIR I &yjs jsqnpecsiogy the gomposition
rtyapttau@&omp@ﬁéd ﬂBiEﬂkib%ledl antibbd P irCANNA6LM ST at 1dast 0. 001 m kg body

tion ty the |ab
> BisStiaely (RO Eing Y€ PRy o Ey AReye HORITHLT ki MEke body
P'@é*ﬂf"ﬁ“ gxalt dXhoumy dahglabsoahyd depegids e.grom eheplabélematitsyquantum

ik TohE LohOY V] O qedNG BHARE ATRNLEAN. ¥ Im A routine

ts quan um
amrmemta thefippesdirhif of Ith:e wkip|alsevapies ti@mndbgg ay the|tgpical

tRetap aﬁlc%@@{iﬂmt&tecﬁbﬂﬁn{m@f tHPPa%EI Bhs‘&itonctf)e bpcal @bdaBes of
alsocyfé_lrh| enln on the typical gra peut’i c o(fe
anerg éf‘%‘é‘t 1%n qf 1apgitiG FféatI‘Té?é‘el ¢ gB g dppsigrgupgh dose lays
taﬁ@lrfdit tﬁ@%&g§$kgf)oﬂi) mtgiho)n ahe @Béfélbaﬁhﬁimg@fg ratlolls e.g. 500:1,
t he e trastuzumab dose | ays
B’r‘?glsgﬁ)p E@lbg@%nﬂ& Z)%Sl one preferred
rmX| nmum ratlo |s e.g. 500:1, another is 100: 1, another
iRyefstably, the thumanaprotdieiis drsoRDexpresiedeliena pyott:ihne nipuergreferably
Q%%@ie&g{éseﬁ'?ux%‘é?—'é%’é%?eﬁgﬁgtew”Hn protein, nore

preferably an overexpressed tunor associ at ed protein.
Thus the invention conpyises a, pharnmaceutical

&R ‘t‘lﬁ’%}ﬁ“ﬁ’cﬁ?ﬁ‘mrﬁehgpgﬁrmﬂacﬁﬁéﬁ (RERR QS PSR TS
anti body binding to the extracellular domain of an
oV e extheexpsetic inonotload aatdbadielsingingtte the, extlaedlivilar dofreain of an
e RGP B ARG ARG HD bl IO e hBRE s
coupl eISSOlC@tfatl\NlﬂRﬂfeltuUmeskﬁemeaﬂdabel in a
predetermned ratio of at least 9:1 and at maxi mum

100p st tH@%ehﬁ@ﬁJoﬁgdbﬂallaﬁﬂﬁb@}dccﬁ'@khﬂp%plm&l NIR

conposj tion can. be used to treat a patient with a
di seaéé’o\t'\ﬁF‘?fﬁerﬂ’?e]assom ated to the overexpression of

such human protein (e.g. cancer with an associ ated
pnai piedetereined patds sf anlesstchl asd kiERaosumi W0O: bofash-labeled to

qa%qqunt%gggseryes at the sane to dete_rrri ne an

m ze )se interval (for the individual patient in
dependency of his drug netabolisnm. The len th of the
douecompesiticn candberrsed [q traettacpatientdith a sisgassivhiglols associated to

anPRGErexpreRidm6f AR Htﬁt.% ﬁidtelhe(g gl Qank6ér WhRMEh es&mm protein
such that t he anmi_[h[: e .nonocl ona|

overexpression such as R- posmve breast cancer) and serves at the same to
determine an optimized dose interval (for the individual patient in dependency of

his drug metabolism).

The length of the dose interval is mainly determined based on two aspects. On the
one hand, it has to be short enough such that the amount of the monoclonal
antibody at the site of the disease is sufficient to exert an therapeutic effect, on the
other hand is has to be long enough to minimize an overdosing and drug-associated

side effects.

Usually the dose interval is determined by separate measurements of 1) e.g. the

serum level of the monoclonal antibody and 2) the efficacy of the treatment, which
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anti body at the site of the disease is sufficient to
exert an therapeutic effect, on the other hand is has

w0 200821940g enough to minim ze an overdosi ng aPCI/EP2008/002395

drug- associ ated side effects. Usually the dose

interval is determ ned by separate neasurenents of 1)

e.g. the serumlevel of the npnoclonal antibody and 2)

t he efficac% of the_treatnent, whichar %Pr, | at ed .
are eaniglated altepipsdse HoWRYER gising; @lsmr%ght (different metabolism

Qiffdﬁfﬁfr&&gparmh@h@ Inbgaated ofi l;]sf Ibﬁr&ntheﬂafﬁﬁﬁigt theaSerage of a greater
e Qarm n e avera
St SaicBl, Thes Tk pe¥ M BorBGT EREPHSRE ASRHaGES ond labeled

aberppélﬁicngommﬂbdahhmiteﬂﬂmnd | abel ed therapeutic
nDnocIonaI anti bodi es. Anot her enbodi nent of the

m) 10t C{To ?]ln?dd?m'égtg o[g@@ b{?{}e&ﬁgh q% sk P @Jug God- I]SB?%@Q %Lﬁeutic

ant e extracel
doergddenst aatibedye bindin @é@éhe teatfefdlablso@rmledo fhamtaverexpressed

%ﬁb?laﬁkot:ﬁﬁ‘edoﬁ&%fe@ﬁ( mw&ahqne bPer@gsteGidnt 8 qss\ercmdt\mﬁl the tumor
tunor di sease for the manufacture of sa

P¥faceuti cal conposition conprising a) a t herapeutic
rfonthe lInddialfactiideiof e4ly phatiakicegtidad cdipositidr enpplisih@r
domai n of an overexpressed tunor-associ ated protein,

V\’her rGI @w %ut(i)é/ o %X8é§ Salngg @;ﬁtgﬁﬁ%@% Al eq(tllgﬁcélﬁlarl’al%mam of an

tu ase, I'C NDNOC
ant i boﬂyreecpmaieé uinpr-gssgpiated pcroteal, MibRrefith theravereaprsssion is

| abel ,,siddiafeditl Bt Qibessdl 4 Of at |east 9:1 and at
ﬁHXIﬁUﬁ]lOO 1 of non-labeled to | abel ed anti body, for

rst nor treat nt cha acteri econd
}sae#éﬂéfafasmlc mopRcignalagghe )bﬁbYFf‘?ﬁgYe lfr@%ff toa NIK

COﬂpOﬁhﬁﬁ@ﬁaﬁﬁMﬂkLSlng t he non-| abel ed nonocl ona
anti body and not the | abel ed nonocl onal anti body is

619 Tg’xléc?e‘t?‘imged’ﬂ% gtf?ﬁes?ét %‘ﬂgnfdl A Ehd % ©b: 1&2‘?10%”1%15%?%%

ent uor escence |
ﬂ@wﬁmi%ﬁﬁéd%s 8096of t he maxi num signal intensity at
the tunor site neasured after the first treatnent. In

qughgﬁngﬁppg£gﬁﬁhtthe second treatnent is given when
éﬁg su%%ﬁ% enS|ty is 70%, in still another

Ny é si gnal |nten3|ty is 60% Another
enbodi ment of the invention is said conposition
PP SLuSbr treatment with a second pharmaceutical composition comprising
the non-labeled monoclonal antibody and not the labeled monoclonal antibody is
administered when the signal intensity of the antibody covalently coupled to a NIR
fluorescence label at the tumor site is 80% of the maximum signal intensity at the

tumor site measured after the first treatment.

In another embodiment the second treatment is given when the signal intensity is

70% , in still another embodiment the signal intensity is 60%.
Another embodiment of the invention is said composition
comprising

a) a therapeutic monoclonal antibody binding to the extracellular domain of an
overexpressed tumor-associated protein, wherein the overexpression is

associated with the tumor disease, and
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a) a therapeutic nonocl onal antibody binding to the
extracel lul ar domain of an overexpressed

WO oweni|ssoci at ed protein, wherein the over expP@BEPDNG/002395

is associated with the tunor di sease, andb) said

t herapeuti c nonocl onal antibgdy covalently coupled to
a NIR fluorescence |abel, in a predetermned ratio of
at |east 9:1 and at mmximum 100: 1 of non-|abel ed to

| abl) il therappeiiymongelonal antibedy avelenty eaupleshio a NIR
char agluefdsé@lde label, hat a second tunor treatnment with
second pharnaceutical conposition conprising the

| a I I i b d not | ab
B ABERBTE S a5 A <] BB URdALT g nengpiaed t
ilattetadsintipody, t he anti body covalently coupled to a NIR
fluorescence label in the region of the solid tunor is

gr/ﬁ Bis {Lgﬁomé(a'tmém SaB8ri %&]imﬁhty in the region of

e so tunor measure ter the first treatment. In
alrsefmvéirtum degrtrpent witheseserdbpliprmaseitticalromposiiopggemtising the

- lﬁb‘g&ﬁ}nohaﬂﬁﬁﬂa'hﬁbbéy ot thé‘laﬁ&lhdl ho%%@bh@lrantlbody is
enbaqdj nent t he SI%P%JEIntenS &X 60% An he

argvssteesst when the s ‘,ﬁ!’lfl&ho t cavale coupled to a NIR
cfbma@smcb tubelLiarthé regiotgofahe solidanmip ¢480% ofitheatadmain signal

i ndin g extracel | ul a Ln.of an
BB B B hraBe I8 i BiShinty e UL s
overexpression is associated with the t unor di sease;
dnanpthes einbodimesns the setandhiiserderniia Bivamwhio dye sgnahinsensity is

‘:7@%JI i8dtill @ndthll Enbbdiniens %Q%al ﬁl't)e%lsny 1s"609%.
predeterm ned ratio of at east 9:1 and at maxi mum

100 of non-1ab d.to Iabel antlbo for .a first .
AR A iRV ERTHS EB SRS gﬁﬁag?ﬁlv%wmpmmg

conpr|5|ng t he nonl abel ed nonocl onal anti body and not

t hea) athetapdutiomoabdnail aatibodyobipdingrto thesextraneludarrimmain of an

LT eat TR Blexp A0k 1o PIRRELIR Yo Bl WAE S EHEIVERRDISibRR

a contal ne risin ar faceut i cal 03| i on

conpr |a§$Q§§jth§i)Wléhth¢etP§p>é qe@sermdocl onal anti body

bi nding to the extracel lular domain of an

OVep L giepgdulit idhoddaGnbedy &ivaleaily covpled & INIe

overe§§5§SS|on IS, associ ated with the tunor disease;

andc) SRrEPCEEIbskut i ¢ monocl onal anti body coval ently

coupled to a NIR fl uorescence | abe

in a predetermined ratio of at least 9:1 and at maximum 100:1 of non-labeled to

labeled antibody,

for a first tumor treatment and a pharmaceutical composition comprising the non-
labeled monoclonal antibody and not the labeled monoclonal antibody for a second

tumor treatment.
Another embodiment of the invention is the a container comprising
a) a pharmaceutical composition comprising

b) a therapeutic monoclonal antibody binding to the extracellular domain of an
overexpressed tumor-associated protein, wherein the overexpression is

associated with the tumor disease; and
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in a predetermned ratio of at least 9:1 and at
maxi mum 100: 1 of non-I|abeled to | abel ed anti body, for

w@2dosnsi93 unor treatnment, and a) a phar maceut i BEI/EP2008/002395

conposition conprising the non-Iabel ed therapeutic
monocl onal anti body binding_to the extracel | ular
domai n of an overexpressed tunor-associ ated protein,
and not said | abel ed therapeutic nonocl onal anti body,
f orc)gaiddberapeutisrapnedeny ArtRodycrealerhogriedito siNRhe

I nventugfestehct ABelise of sai d nonocl onal anti body for

t he manuf acture of said pharmaceutical conposition for

the treatnment, of. ¢ er ref.erabl y of Lid tunors.
PR AT RS oRy Bh il 1P ofopHTfbded o
tabrledalnebedly,t her apeuti ¢ nonocl onal anti body binding to
the extracellul ar donmai n of an overexpressed

U PE s PRSRSH tRdaBflem @i N for the manufacture of a
p

armaceutical conposition for the treatnent of
cancer, preferably of a solid tunor, ch?r acterized in
t hat) A PhermasAussd| cemPesiteB| cORIrisHgthe BeR labeled therapeutic

co- adhdéticeiopabshtibodh biilifly anthie koicellaMaleRbinofaaupl ed
to a NR fl uor§§cence | abel, in a gr(‘idet emﬁqu éati 0 ..
of at OVEEERreyed MRGraroHaled Ao A d ngk sk AP leh thetapeptic
| abel exbramtdrabahtibodpdbhesecent) dgiinoetreatafent.ne i nventi on
is the use of a non-| abel ed therapeutic nonocl onal

51d BR6YdiRRE b thet iﬂv&nﬁ)nei%ttfléggé bitdal ng)ﬁﬁ%ioﬂﬁlojnti%gdy for the
over expressed tunor-associ ated protein for the
At engr of o7id sphesmnaceittisak compositien tfpe dherdreatmgntaof cancer,

RatfeRBly stybli®tirAgrsf rom a solid tumor overexpressing
sai d tunor-associ ated protein wherein the non-I|abel ed

tipody js,.co-adninist d wit idantib .
SRS ST S8 B T B B R
enbostiorehtantbodyh biridinvg o i the, extraddllRlal | dona@s cefnae dvaregpressed

qam%rﬁ?éogia%?rg&ﬁn gﬂftlfxg MR el BT R gﬁlu'n%c%ﬁlﬁ@[ composition for
overexpressing said tunor-assoclated protein is
dhetreptarent phcansen pesferahbyofianohd tamortharagiesiged bnthat He non-
ZWiRldd BRReeRRAC ndbdliyals &f-aditlstertli WRHYsatdWAatisody Yovalently
couBI Sd %3}]& I R fluor eg&ﬁnce Igbel in.are éoq of 9-t1hed
<8rPlgdteiadiR duorsseenrldPAIB PhRreRRiaresio B at frst 9:1 and at
iasmiuio N00: Bondivhbklab ed hieletentlpeiyt i ¢ nonocl onal

anti body binding to the extracellular donain of an

%r?ortﬁépgrﬁﬁ&ﬁgqe&ly%?rthgsiﬁgéi#t@%eg MOl ¥ | q{on.t-lgﬁeled therapeutic
treatment of a patient suffering froma solid tunor

overaeckyreb estihgdy binding to the extracellular domain of an overexpressed
tumor-associated protein for the manufacture of a medicament for the treatment of
a patient suffering from a solid tumor overexpressing said tumor-associated protein
wherein the non-labeled antibody is co-administered with said antibody covalently

coupled to a NIR fluorescence label.

In one embodiment of the invention, a NIR fluorescence image of a said patient
suffering from a solid tumor overexpressing said tumor-associated protein is

acquired.

In another embodiment of the invention, the NIR fluorescence signal of said
antibody covalently coupled to a NIR fluorescence label in a region of the

solid tumor is measured.
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sai d tunor-associ ated protein wherein the non-I|abel ed
anti body is co-admnistered with said anti body

wa@owalienbdy coupled to a NIR fl uorescence | abePCT/EP2008/002395

Anot her enbodi nent of the invention is a nmethod for
acquiring a NIR fluorescence;g mage of a patient
suffering froma solid tunor overexpressing a tunor
-associ ated protein which has received a dose of the

hes embordiment b fisoaventinn 18 s penilahelrg thyrageutapapesienat
ARABSdY I AHing 16 HRASYrabé Il id niadn bhah evekdpedbdditudior-associated
domaj n. of, an overe pregs%%uhgnor-associ.ted rotein

RREI for thedregtmppbfAaliFiiurisriag Fgm atolid tWimeR oy fgxpressing
tsaidnomdi-asesatedgndte) sai d t her apeuti ¢ nonocl onal

{ coVv ntly.co . JLuQE
RSHR s AL BRURL 84 A L PRERREE oty
rradpladito 4 DR fluofeseamae labblel ed to | abel ed anti body,
wherein the NIR fl uorescence signal of the | abel ed

LRI @HH R BRI IR Al et 189 hYetRb D iir A8qudifing ANIR fluorescence
extraqgglularlggyalgtof an_qver expressed |, )
1AET oA RYLNEFHET AP oHd Qumgp PYedTessing afymay -associated
tpdbtein whichbastec€itled LG8 vE thegpHakh beRifital @b nipldsitioN ¢OMpriGihg
Is a method for determining the NIR fluorescence

signal..of a thera {i -QRal tihod I
. SLhgRul AR SoRIRA R o ARl o
sol i d ovenewpressed upat-assntiateiprtelna wheretetheaxyergxpression is

treat neatiaWdhiRtHRBRPRARYIsCAld conposi tion conpri sing
a) a therapeutic nonocl onal antibody binding to the

extrace| |l ul ar domai n of an overexpressed

tu s-a&L@saPswéfdmﬁpe‘flePﬂ,anﬂE% Yesayalenly eqnaleddora il on
i s asfloratadebel) t he tunor di sease; and b) said

t her apeuti ¢ nonocl onal antibody covalently coupled to

I : - I ' ' f
To ) B UgRERERRE ot 10k BB SRS P PRSPt
|lalistdderantibndy,body. Anot her enbodi nent of the invention
is the use of a nonocl onal antibody binding to the

exterdfCtHeUNR HaoFs&neé FgAVNEMtHe AbENBAERUBE Ofn®hBclonal

for, the manufaciure of the, pharmgceuti cal copposition.
FBFbPRED PRIkt BTt TERAL6D S 2 BererRd EREp pRgcated
ol tnadegiahtadf lodkplidsumor adneasustdered Wi th an

anti body covalently coupled to a NIR fl uorescence

| ARSher PmBo®HRAEISH HeNflehiid & 8T mBthodefit determining the NIR
fluorescence signal of a therapeutic monoclonal antibody covalently coupled to a
NIR fluorescence label in a region of the solid tumor of a patient which has received

a treatment with a pharmaceutical composition comprising

a) a therapeutic monoclonal antibody binding to the extracellular domain of an
overexpressed tumor-associated protein, wherein the overexpression is

associated with the tumor disease; and

b) said therapeutic monoclonal antibody covalently coupled to a NIR

fluorescence label,

in a predetermined ratio of at least 9:1 and at maximum 100:1 of non-labeled to
labeled antibody.
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1:9 of non-labeled to | abel ed anti body. Anot her
enbodi nent of the invention is a nethod for

waledoenm4ms ng t he change of anmount of the nonocPEOAEP2008/002395

anti body covalently coupled to a NIR fl uorescence
| abel during the treatment with a pharnmaceuti cal
conposition conprising a) a nnnoclonal ant i body
blndlng to the extracellular domain of a human

Angtharerhodiaernad ths inveptiprys thepnsg %ﬁtmwr@évmﬂyﬁw Binding
€O UiHle€ Exirfeefulidh Pd(ﬁrlnhli(ihr %Tcﬁnﬁﬁﬂaﬂbﬁlansmémgrane rotein for the

pred termnéeglb i o of atlleast ? nﬁn | abel ed Eo
MATHACHITE 1 f haripgieHbra e?Pd’&l&‘?SHEH‘t Ut thé,dreaHpentt phfancer
iclsaracmitdmd thwthd ertcﬁfdﬁdmahgltﬂia;dy (i‘d‘@n@}hnﬁﬁstaﬁﬁ with &f aritibody
g nal f‘erci t 91\(§raesc%]ltce OUD ercciedt Qi IdR tio of at least
f?ﬁ'? CERRE gbe durl ng Co- S m Ri%k CORMW tA"S Al 8
ddhﬁhum@kbdcmﬁnbbﬂchaﬂﬁ&MWJbody Detalled Description
of the Invention 1. Definitions: The term "anti body"
AP AR hBS Yhk PhventiOh 16 a AletRSY f(ﬂ‘%é’?ﬂlhﬂ) |tl=‘lEi IcRéhge of

but not being limted_to whol e anti bodi es

amaups af bs, m?ftﬂ?ﬁ?ﬂalz%‘wb&ﬁiﬂlcakﬁ?d?rﬁb’ cahbled oy éNIBaﬂqoyescence label

QAginB ¢led @ehtieht WH i §hatrhkRuiiBdl 06hPBstioRBéhPERhES,
chineric antlbodles or reconbi nant anti bodi es as wel |

as fra nent, s
chapaotaRragnd el Frane LB alas  BAY aibelh Giakymar
are r etaasmenhbrdﬁe@roeimmd' nonocl onal anti body" or
"nmonocl onal anti body conposition" as used herein refer
to @ d%fc?ﬁﬁfb%ﬁk_p@va@énﬂz%hﬂ%’?(o mlﬁﬁ%ﬁeﬁc&fce Bbel, ngl e
am no aci d ositi Accordingly, the term "human
nonocl pnal  anti hod refers to antibodi a ing a
4P AGFIHAERSTr2Ep SpeIFE £y afAeeHa \}331%1%& aﬁ
constant regions derived from human germine
| Amratitver gnatindimenisefthe igesitiohris @ meetkod bati deeriminingethh uhamge of

q‘llt%?%lm 0580 agﬁ ¥ LRAHE € ;m(d?o }f\?ﬁlﬁi@mscence label
AR Ipfosafthdh o

nclu es a om a transg
rd@mmmnmdnamstranon tyltg saldtnoanlggdﬁi moppelgnal anabpfriug a
genome conprising a human heavy chain transgene and a

|ﬂéﬁﬂaﬂm&ﬁﬂ_ﬁb@bﬂﬂkqﬁﬂéﬂﬁﬁe fused to an inmortalized
ceE!f TEe term "t herapeutic nonocl onal antibody" as
L refers to a nonocl onal anti body as defi ned

above whi ch specifically binds to the extracellular

rm ant%oﬁgn%fg e:P? %mnt?/alagl?s fBrrg%Aﬁf zﬂ]ﬁ%‘ggle\é\hﬁcﬁ:udlngﬁlat not

an t er apeut
Wietrtg lurnéetémrvém ontilgfdiesa hdmian rratibodign Srvendiizadeantibodies and

%ﬁf?&tﬁa engm&rlledigmlmcﬁgselql&dmbﬁoéomtahﬁﬁBdlef rBfREALh Y ibodies
e therapeuti ¢ nonocl onal anti body
or recombmant antibodies as well as fragments of such antibodies as long as the

characteristic properties according to the invention are retained.

The terms "monoclonal antibody" or "monoclonal antibody composition” as used
herein refer to a preparation of antibody molecules of a single amino acid
composition. Accordingly, the term "human monoclonal antibody" refers to
antibodies displaying a single binding specificity which have variable and constant
regions derived from human germline immunoglobulin sequences. In one
embodiment, the human monoclonal antibodies are produced by a hybridoma

which includes a B cell obtained from a transgenic non-human animal, e.g. a
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has an therapeutic effect of a tunor or cancer
di sease, which is associated with the expression,

w@e@Barabd y the overexpression of said tunor OPCT/EPZNGS/002395

di sease. Typically such an anti-tunor therapeutic

nmonocl onal antibody can be spjected frome.g. the
non-limting group consisting of alentuzumab,

apol i zumab, cetuxi mab, epratuzunab, l(_gal i Xi_mab,
g@mmmusq, FiaVing ArEenome sempysing . hyman theanhehin transgene

lahH WigABRumAR 85diN FdABERne Aise@td iz MR ortaRRA EmUNab,
rmt uzurmb and pertuzumab, preferably trastuzumab,

d Th hi
e ey hers B STBO GO ABLP ORI 4nd BURY TElshia smgogonsl
\aanbabl & defigednbove. ehich bpevifically bagis oo thd exoracdhdarsdoumaie of a
g'nrurr%%e lfs%e%drangé #&@%t R cthI l?eﬂ a%f th%racp(gﬂéé %H{I:ct (1%% Aease

ere n sourc
priagaiscabsonjated pattbtheaexpremiant <Efcﬂard lqur@gn t(}nsmmbcane protein ,

Wehbﬁﬂhl‘ﬁﬁsté}mé 'a?a@ﬁn@ PHefetdbey Yh%rih%pal %uﬁ@%&{bc%gl @ntlbody

human const ant Ion are esp eci a| erred
haF PR ShaERRIC AP e Rt UG5 G ESs déﬁ%set ngcbrlﬁ) emefflafsfci with the

%xplregsscsxg Gpréferbiodk @beﬂexllﬁe%me& QR JTEa b dssegsrmhﬁcauy
encodil n rn mun.o obutl n,var ne

& Ao Tudstann e TR q T R s Bsinith SeBred B e the
rmegi-limgingQt grenp f aionsistidg " oﬁ! akemtuz_unmb bogiobzimab,  cetuximab,
SRFAIERSE ool oS! IUERLERN, BLGL OR6, picamumat
cHarged; f tsiuzhmebof nirhetugamgb.namapsfuiysedb, Speatyzumab  and

PePtud&hhiS, préfRfabodi @ b, Bdtafintad! S{d ftiAnAS.
cl ass- svmtched anti bodi es. " Met hods or produm ng

neric,anti hodi e vol ve convent
b s ners nbbatt Sefe onn aeedfigy), SRSy SaRPrisine 2

tvasalsle tregiSegj.e.e bindind/begios,oftomSohe sownice alr. speEleoand at least a

gg%tr 1%%3 di’?i‘%%}ﬁl y?#w? dtje’elg";fln‘? %%%Jnngﬁégﬁérggﬁ §?ury§ 3? s%gg?sz %§ually
troerared thydresembinanhi RNAt trshniquateiohikesic antlbodles comprising a

"REARE CIFRBIAekioh MELLRIhMh BOndt&RIreASn af IR cilIBYFeRERA. Such
m)dlflgdto CDR .of a nologulln of

nprise, t
dPyFRs/ mnagﬁgemrecc?rttsboggeseaﬁﬂﬂgr@ergw qfifxpregied ipgnunoglobulin
rgahamtcom@mumggmtrulslegmem éencptiige higthee h‘[’ﬁﬁﬂinﬂig]?bbuhﬁl variable

AR 0 0S8, BT SpaPdRe niody ARRIBEHORAH Binginhesions.
Séél,er éomps, ofRichbohenaantibhodiesetenadmpasséed by ehe@zesglj_tgmyntlon are

gse%gzvhlapgmel\&g}?%; clasgb% beegtrﬂ!)diﬁe&\lé; Hhdn g&-ﬁo%‘-ﬁ%@bf the

270. Particu erre corres on
t%&@l pebbedefushgh g@%fere FabiBodigr g @lseiralgrer do antdlagepyitched

NekidddiaboWaethods Gbt rﬁba@c@glcthhhém%nea@ks amdRO@bREentional
The term B X used herein, llsk:lmen eh

t'6S9RRINAR gﬁ?%@@fe%es frasfectton techniques now 'well known 1n"the art.
See, e.g., Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855;

US 5,202,238 and US 5,204,244.

The term "humanized antibody" refers to antibodies in which the framework or
"complementarity determining regions" (CDR) have been modified to comprise the
CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody."
See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S,, et
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havi ng vari abl e and constant regions derived from
human gerni i ne i munogl obul i n sequences. Human

wanioshodves are wel | -known in the state of thepar/EP{00&002395

Dijk, MA , and van de Wnkel, J.G, Curr. Opin. in
Chemi cal Bi ol ogy 5 (2001) 36§5 374). Based on such

t echnol ogy, human anti bodi es against a great variety
of targets can be groduced Exanpl es of human

aht Nptode 884 41850 363 AnPrrdicalasly rnrefetrerl IS Ffe,rrrfaﬂﬁd te those

@Epreﬁhtlﬁg se dehcEs Q%b?mgln‘gt ﬁl@hzﬂﬁigensl%o(eao%v%%r himeric and
Q%Pter conblnan hurman antibody"”, as used herein,

i$ncl ude al | human antibodi es that are
prepared expressed, created or isolated by
fThe otetrn Nhniname amtthodylicds asdaldreingdi esended &t @dlddeomtibodies

?ug%mg c e\larlaglgc) r}%ﬁ a o} ¥ Qtt [ 2 é%HQ Cee *wé)({ o3 AnfH rTQ{J.rmlme

nouse
rlmmumglobphnrsm@en@s annaarmmtgzs@r@sirewpﬂé@wa inghagtate of the

' Iﬁ@lUtMeA(PErﬁ& ShR ﬂdeVWiBE’él J. Gar@ﬁﬁcb%% it @héfni‘&ﬁlSBlology
reconbi_nant nt| odi es "hagve, _vari ab

én@()eb)n%%ﬁ?‘l)r Sgtedrn d%? apabqdigsggainst a great

'Vﬁﬂwan’ﬁ'tﬁgétk Eih begratiees. Eﬂ%nﬁalés&ﬁﬂfu&i@ﬁﬁatﬂ;@ﬂ[@s aldr example
onbi. napt.. human cordi.n

iR BhRRIHBE S A Al i Pl fhvisP 4 aqaases-597.

hyper mut ati on. Thus, the am no acid sequences of the

\IHedern Vmccrregin@ntshmhan Retibedybndsiusechheraim; isdottinded & mclude all

%%%%%ﬁ@ohﬁ?&hatw é}%pgl%a' éé%uesg&p Reand Jrqgcﬁ&t@@tb Qeclolmblnant

hunan ger I ne ences,  nm not
aRgags: SNch 35 ﬁntlh@lrmw@ﬁteérfr%c?dbosg elhPuiheasr & PP 1asi ¢HO; %11 or

\fFOHR an Afink Qé* g %@h&’b) thdti iﬁdta‘ﬁ@genﬁffor Bﬁﬁﬁhfiﬂnﬁﬁiﬂoglobuhn genes
bi ndi Eg@llere ers an anti

b di
B LB el P et e PR Shesa S trapsgcted into a
fhost edii Sach hecoarttinbadynnman spéoidids mavpvmabieadﬂcycddsant regions

Y, L N

e ol hllaheck il idfRtHoelFuh Jecbbnlesnl £ amanged form.
ddiedeepmnkinantdrumapsantihedias apeardingite theineention haye pegn &ylbe?cted
(D FRISeH a8 1PEnRNALSR! Bfl! 8= anfinB lé@idedeﬁu&fc'eéjof the VH and
qﬁieculeéﬂa% be srn | e- stéqyded or doubl e- strgﬁ g

bl Tgsras & 4B Jecpm biFEARS 2BLIBP T At SINENCeT Aty Wil fgfiyed from
d@ﬁ&rgmd & Aunnah genmnbing ©0H dindeWL| g¢qiénchs, ndayngot meturally exist
ant,i to an_.an ut ar e invol.ved in the

IR b ot .tﬁbnér%z\'&:@w SBRPLREYS: ndi g, and

CDC) . The "variabl e region” &varrable region of a |ight
akaisad hetiejn, "hiadingdioe “sregifisallyobinding? aeforsgh anrntiveyy biading to
L{ﬁ@ gxtba%%ﬂﬂlﬁ‘r 3’&95’1&1%}‘%% Rinshiientiahd {)ﬁftelwfglhtvhﬁﬂ(ihe antibody

heavy .chaj n i,nvol yed directly in_Rinding

Ah PR ?errvh@at f.lzjeﬁmgwf N g Hsabsruty Ly 1. a &v hLM‘BEKD)’
hngmﬁmgﬁﬁabaauy)%h@um%hhave the sane general structure

and eac

The term "nucleic acid molecule”, as used herein, is intended to include DNA

molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA.

The "constant domains" are not involved directly in binding the antibody to an

antigen but are involved in the effector functions (ADCC, complement binding,
and CDC).
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domai n conprises four framework (FR) regions whose
sequences are w dely conserved, connected by three

WO boopata4a¥ i abl e regi ons” (or conplenmentarity PCI/EP2008/002395

determ ning regions, CDRs). The framework regions
adopt a b-sheet conformati onjgnd the CDRs may form
| oops connecting the b-sheet structure. The CDRs in
each chain are heI d.in their three- Cgl nmensi onal

dheuranable sgiemelverahiefesRn i lighs aaid Fdnmverghle megion of a
\Meidfy dhm GORY of 16N HidteinaleRBtes €4t Jf thé1pain b ligtAnk lh@d\rynglams

It Th ht. ch
hé ig ‘B‘Z‘?W?dtcﬁﬂr%f%yn %,%%‘Pg glyﬁ ar}tgqoély %?] afyh%ntbgeﬂdf[‘ﬁg d9Mins of
Srpﬂdilé haitay/ lightt ianttheaof chdies havtei thedame ganeral struxgutecand each

611;)%} i nvc%n'g Irpsns %‘&jr %g{eejo?f( %F&I)]Olyeél%gs aW]fl(% tQS[leI&QL ea% w1dely

tamerg:ein cmnrmdctn@ borthiresn ' premlrahteu Isegigris' V\m,rn cgsl@djementanty
Qi%fe?llnthﬁgfr &iodsOCDRS qrﬂe'mn"i\&bd}krr@g%mRPS B%e&%‘n?&%‘atlon

C respon3|b e for anti

ﬁy'séhwﬁ?amy foegi lppPscOmpEstingst 5&52‘66%?&4“6“’1‘%3?}%&@9115 in each

fch@im drb @eldCianiles @f&&i’liﬁeﬁsﬂﬁil QErilit tir 1 By ltlﬂgfr@lﬂéwoﬂ{ regions and
are those derI abl e

Somariserhs oS U (RIS o P @iy SR A EET BYIhRE SKE The

raasibodieseaxy ahd lighnclohid OIERS re@hms @fayraepartxhdadly ghpornd role in
| O] i 1S . .

UEF SRR AR, PO s EORELSRGL Y dhfipvemion and

crsforgprpvica fuptbpeebjedtiof thedprentioh. t he heavy chain is

the regi on which contributes nbst to antigen bi nding.

CI‘EB% tednek 'R ErQ ki MIS relich" d,et'ﬁftigbﬁl%%cﬁﬁg ?&dioﬂg)fhﬁ ahfBody" when
uences

(ggarddflmﬁjlon .of Kbatd O@ b % bl
erdp thRAHRY 6‘”9‘ dandyeafanant sithé B FPOnsible
I'ﬂeﬁhﬁtigeﬁdmddimg Thveahypemalriablestgibn tcempoibesHedinbhcid residues from

Eiﬁé hesd lepl\é@tartﬂrg&lémﬂﬁlﬁ(é eeg‘éct}n%shu eShRYUCSEL 0 Ak or "FR"

yperv man transme
pESioRY Ate Winse \@geble hdaredin regioas othey thagetbe pebrasiakle region

F}Eﬁ&?ésfh% }Y@Félﬁrﬂéﬁﬁe@nﬂlﬂ&&%ge 1tRe 1iBRt hhdPhea Ah@iﬂ%rofozfn antlbody
g Nurran transne ane rot e WléJ 5 gﬁgz 3 CDR3

c:@mmsg OFKN- £ t-rigERINUY |t doretiay AR 4D RLER

Vilhid R4 BYpeiallgh, @DRB iof eiechieadty Lhad® p;hhb Irégldr[ ﬁrh&l’i&fﬁbfr&ﬂ&es most

& ﬁlggx%érhglﬁéonsﬁ?ﬁga%d E aﬁ%%ﬁ)e(‘gﬁl é’lrlf gﬁﬁr ed acc rd T té)ethe standard

dizfimitionhefr Kadrat,ngAs ey al. aSeqtuyncrs ioff d?rotemsmfdmmm@hglcdrinterest

ﬁﬁoﬁmﬁr Mle;ﬁfheﬁjemw %ﬁ%ﬂléﬁﬁﬁﬁﬁméﬁ‘ﬂ%%g&ﬁ' N/FD (1991)

i nc nol ecul es suc / neu, HER3
RadtmvhoserasidagsAiam a thygervarigbledeqn’™ 1, TRAI L-r ecept or

2, lymphot oxi n-beta receptor, CCR4, CD19, CD20, CD22,
QD28 ter @DBBumiPAans e brarteSbrdtBn" Glketr dsedf hbeblréfets to a cell

actiyation rot e (FAP psi nmaas [

REmBRr (AR FhRR brstbauryeae (eamarer o eis TR human
prosatbrapepiotdic wikkigbnanally comprise an “extracellular domain™ as used
herein, which may bind an ligand; a lipophilic transmembrane domain, a conserved
intracellular domain tyrosine kinase domain, and a carboxyl-terminal signaling

domain harboring several tyrosine residues which can be phosphorylated.

The human transmembrane proteins include molecules such as EGFR, HER2/neu,
HER3, HER4, Ep-CAM, CEA, TRAIL, TRAIL-receptor 1, TRAIL-receptor 2,
lymphotoxin-beta receptor, CCR4, CD19, CD20, CD22, CD28, CD33, CD40,
CD80, CSF-1R, CTLA-4, fibroblast activation protein (FAP), hepsin, melanoma-
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antigen (PSMA), VEG- receptor 1, VEGF receptor 2,
IGFl-R, TSLP-R, TIE-I, TIE- 2, TNF-al pha, TNF like

worwR/119dicer of apoptosis (TWEAK), |L-1R preP&r/aR1098/002395

EGFR, HER2/ neu, CEA, CD20, or IGFl-R The terns
"cancer" and "tunor" as usediferein refer to or
descri be the physiol ogical condition in mammual s that

|sty|cally characteri zed nre ated cell growth
Figtedschond Gecifie shlteF RIGHTOE C?%W&ggg Bigptalfrspepibc membrane

|aht'lgén‘3ﬂ’SMA) &/BGH reedpRor ly\nmmmeptbk asIGHER | TSIH-RATIR} 1, TIE-

& VPR TNBQUE e ARG P Ef WV ERKDe B preferabl

mmmemélmu@mﬁ ¢ IGR1eRli ng carci noid tunors,
gastrinoma, and islet cell cancer), nesothelioms,

STRABNC Wil N RO 4% AURH i S LI d AL BifPsiological

nocar Cl noma nmel anomy, ma or TTE
eandigienripi mammyis hap s b'ptcahaﬁ @ﬂ%tnmeés Y anegulatedagrliegrewth.

IBRGnpHs 5@%@5@9%&@&&0&&%& it a&plntohqhmﬁéd StQUQHRV&oma,

melutoay Aderal (MG P DS oB oM SRACTHHR ofrcoms

t(heldding ltm@brsquanfmds sgadvialnedlh soxcoinag || ubgroesddw@itie afmors
PENRERL SOREATR, ERBLREMIAL aFRDIE i AShEE, Plsotmtoms,
pelmesragwimac @mic@ng gtmtsbl: asltev@ma)c emnmgiomaan@écnocarcinoma,
%@lﬁﬁ(ﬂﬁa A kenhih BE rﬁﬁﬂ&@fma@n%ﬂ@iaf M&¥eCGSrticular examples of
hepat oma, breast cancer col on cancer, rectal cancer,
dbfibearse inglade sAuaraeiforel anssT (5r8- spiheliad squameeutcRel] cancer),
sahg VaiYerd liddadigar siipel] ﬂﬁhgneMlc@f h@ﬁaslmaqzla&@wr lung cancer,
r,ostate canc | val, cancer,

Rt Rt TnERE ohetlum A THARONS SerCHsan o6 teapinkncnser of the
tpesitoreuhar hepaoedlulas ophagaegastancer stonmwhs ahcdrhancluding
%aLt#&B {lﬁeﬁ‘c ncé?s X\Eérleat?csc;nx%gﬁd.@%?la%%, %h@R&&E ‘cancer, ovarian
cahcer 1's a soli unor . e term
"ceomrdh‘tea n":en@n blpdder waperrhleepatams. direass carrer, qplgTs cancer, rectal

sahes! edldré@am m?cegr @H@oraétraﬁsarr %Itmrﬁstchﬁﬁlorﬁ@n 6vary gland
pancr eat i.¢.cancer obl ast onmg, cer vi cance

PRy of ‘ieP%le‘ra“&%meé‘?StatBIC%ér ‘éﬁ%&é‘?cen E‘Y“"d cancer,
h&paﬂi@mcmbﬁﬁasﬁal caniina, pohibcacedncma, testixtilalcatancaophagael

CO' ek utrr?(l)r Qgeblharng:?crtmz}srvlve | asol'leacht ! nel%k %%c%lr I’kprigﬁlei’ably' the
rvary carci'nong, K fena
pqaogtraetfes rmmO,r vul val cancer, thyr0| d cancer

hepatic carci noma, anal carcinona penil e carcinona

t"ﬁﬁ:t terthl B6l1i& A0RRTs" ﬁﬁ&%@&ﬁﬁkreﬁafﬂ%{s, tot HIR6S Rfectedefrom the
|ar£‘gtract as well as head an ancer

The
t?éPWi" éﬁ‘&k‘bﬁe%@é&an%brﬁﬁlcﬁagﬁ%’éﬁ?ﬁ’ré@ P%%.Cﬁ’%?al cancer,
"OMAER ¥fces $ivecanadr, blb&dehu:ﬁﬁﬂerl M@ﬁ&ﬂﬁiﬂb&ﬁﬁﬁcdﬁt&t eolbn icsncer,
i nt epded to f ndi cat e_an nor el of .
rectal cancer, colorectal cancer, er ometrla or uterme carcinoma, salivary gland
carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcinoma, penile carcinoma, testicular cancer, esophagael

cancer, tumors of the biliary tract, as well as head and neck cancer.

The term “overexpressed” human transmembrane protein or "overexpression” of
the human transmembrane protein is intended to indicate an abnormal level of
expression of the human transmembrane protein in a cell from a disease area like a
tumor or a arthritic joint within a specific tissue or organ of the patient relative to

the level of expression in a normal cell from that tissue or organ. Patients having a
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expression of the human transnenbrane protein in a
cell froma disease area like a tunor or a arthritic

WO 20081119493 hi n a specific tissue or organ of thRCPEP10881002395

relative to the | evel of expression in a normal cel
fromthat tissue or organ. Pgjlients having adi seases

like e.g. characterized by overexpression of the human
transnenbrane protein can be determ ﬂ y standard
dissasys likp v characksezed by opgeexpesstgn ‘ol hs digmans fragsmepbrane
ProteianbeidRicsin@ieddby stard &adyskhewhaheleagt.ant i body is
adm ni stered simultaneously with the non-Iabel ed

0 “It | f-eyvident bodj r
Tt RSy obedediniistinh | e cp i PlinbEey medf) YRt BeCiabeled
ahfibodyi iy edmnnstmted\mnnltnnesuatlhmthrthun@n«lﬁbeteﬂengbbqi)e ct
conpound or conbination that will elicit the

lpi qkogalpah ol %@' eﬁl an@iﬁ@&@?eargf ﬁmﬁ%ﬁéﬂe@ t8Y #eSPatient in

ani na Uan hat is bel ng soug

therapgusisally Effﬁétl‘éfr i’fﬁaﬁltawhlchéﬁ F}anm%‘éﬁt(lfrth%) pubjeqicpmpound or

Cbhbirdtidf- thAswilsaitithae %lldlogltth)rtrﬁEdItal H@Jﬂoﬁ&t of a tlssue, system,
n _nee treat nen

pref rab refers.t

BPEat GahigPR Gt it BrBE AHOEN obE WORDFIPEIAT T Baeh medicl
dovter e ptHehelidieiam "patient” can also refer to

non- human ani mal s, preferably mammals such as dogs,

%%tu%ed RQefC e tgthB%atféhg Sprﬁéﬁ%gp e@{}gt({@ dlnlalmneed of treatment

I mat es, anon ers I N nee treat
Th dreplogamser; gne |pb@eyce@@w<@ﬁtthn enlggipediewever) thp é¢rm crratlent

chﬁ%oeﬁkf&nid h@ﬁi)hun?afn Hﬁ%ﬂalsh q{r@fefhb (ﬁﬁ%ﬁm}lﬁls akh RRAIRS, cats,

are conj ate ati.on
e%ﬁ». faWésplasae eg.agﬂ. I?qncﬁww Pﬁlam?se#naﬂg PHY™s HRatgssin need

xéam&n&md an excellent overviewis given in Aslam M,
and Dent, A, Bioconjugation London (1998) 216- 363,

d teﬂng b tﬁ)'&ﬂ A | Eibglsrgru%telegrhntfbgdy” as used
Tssin BbdHRe B R,

|h¢rmm o%fsrstawsmbed@%)ncm as@wm\dgatﬁi;@t @rlab@h quhegqtmﬁechmques

Hﬁ?@ s1k§1@%ﬁrﬁﬁr ﬁﬂﬁu‘r&pglyrméﬁde%ﬁjyéa?sr Sdhad @)Ic@llle?ltterﬁﬂew 1s given
ant |

i s not_labeled.” The as, us
BT M ReRERt P iR SUEATigE: LGP FLSP bR 16803 and in the
?dhhptér tMaabmoldeeRr cuapgatien dh TijseheP s "Rracticeaqdeheory of enzyme

Rl s 0 Bt KB erdGor e 9ol i tunor or

onIy reglonal ggrts of it. The NIR fluorescence signa
i Thetthiem r agin-dabelst] antibad g odsi used hexsin federprtaan pridbodyrighiclnés not
qd&gsponding the NIR fluorescence images are acquired
in elther two -dinmensional or three-dinmensional form
. arls wi th the surroundi ng non-tunorous
Ui serem oI TSt

FrERORRS NI ¥ fdior escence
The term “region of a solid tumor” when used herein refers to a zone comprising
the solid tumor. The region of a solid tumor can comprise either the whole solid
tumor or only regional parts of it. The NIR fluorescence signal in the region of said
solid tumor is measured, and the corresponding the NIR fluorescence images are
acquired in either two —dimensional or three-dimensional form, e.g. in comparison
with the surrounding non-tumorous tissue or in comparison with NIR fluorescence

signals or images at different time points as a reference.

The term “in a predetermined ratio” refers to the ratio of the non-labeled antibody

labeled antibody, which is determined before preparation of such composition. The
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signals or images at different tinme points as a
reference. The term"in a predeterm ned ratio" refers

W@ aoshe4phat i o of the non-| abel ed anti body | abeP@LEP2008/002395

anti body, which is determ ned before preparation of
such conposition. Theratio iIg chosen in connection
with the intended use of such conposition for e.g. the

i magi ng of .solid tunor, nall ant bl god cel | s,
%fg}% 0s¢HA caRREetion ‘@Sfbﬁ?é?ﬁﬁaﬁ pseofi Rosit @t"cftoy e.g. the
aﬁhdgldg p(ffndﬂsldl firedrsadr analighantt bieod, uﬂllﬁ, Wt Mg thgodpgalietus (e.g

| ab and th tibo al ra | OS.
Bt PRSP Gt ) B ol o
bnghe [abelfamdabé yntihodyamed. 2: 1, and nore preferably at
least 9:1. The maximumratio is typically limted by

‘I{?glcQPtrﬁt%s' OF ddrllabeledl ddtboldPR) 1ab|efédt 5‘:5(%&12”5‘%0%{ Qéhst 1:9,

conposjtion typjcally co ri ses

Mfﬁﬁblyyaq Isast 2 hnditshimase pagferablysat ’@a%sd% Nk aFERYm ratio is
ey, llﬂﬁt@ﬂelﬁ khy d}t&ﬂloﬂgllﬁlkgobtﬁﬂé’ 1481011 thidOédhnection, the

%5{?‘3 i&a@?@agg se e taElf B tbodiia T Aol dhlesdt 0.001

yhgkg bod')l'melght,) tpnetfenably LaC:] mgflk@&nﬂybyelgl’(terrﬁ)kd: piefatably 0.1 mg/kg
%gtdg }RyTﬁE '.Fﬁ&c? il tnc%ne%%?ﬁphﬁe&génd D64 3hd ?‘i‘)el pnd its
CcO

1 on: e invention rmaceut ca
e Ty e b Lo o i Foutine
Rixpdimentt.0 the extracellular domein of a human
transnmenbrane protein and b) said anti body coval ently
coupl ed o a.NIR fluorescence label, in a

io of at least 1:9 of non-labeled to
| abel ed anti body. Preferably the human protein is an
Ghheri Bwgntio s s ohphiseseanp hpir o eduticalanoch fositiohepmprsinighe
overexpression is associated with a disease. In a

pr eg)e({ mBHo85hA QI'] ag galflﬁafng 16 fHld ABdYellufar GohiGt 662 human

agal’nst an onco get such as a transmenbrane
pr ot eitfRnSmeBBrang Rraiedt abr circul ati ng mal i gnant
cells. In a preferred enbodi nent, said antibody is

di 1 BydattlaritboBEER aldiER2bapkd (ERIR fdbR4cenzptaBl\l CEA,
TRAIL TRAI L-receptor 1, TRAIL-receptor 2,

TRIELEREL DRI e R B SRy

activation protein (FAP), hepsin, nelanonma-associ ated

direistabbi thie husmanf proteip rmrwmse@&m@n protein; and furthermore

RhOSTREGTeRRAII{ AGoTREBN ARG Aflhigen (PSMA), VEGH
receptor 1, VEGF receptor 2, IGFl-R TSLP-R TIE-I,

%}%Eiﬁse;rr[élgﬁe%%uﬁgrgrégg{e) b(E&ERIdpr(ejytg Elga?rflstggooelcol%glcal target.
such as a transmembrane protein in solid tumors or circulating malignant cells. In
a preferred embodiment, said antibody is directed to EGFR, HER2/neu, HER3,
HER4, Ep-CAM, CEA, TRAIL, TRAIL-receptor 1, TRAIL-receptor 2, lymphotoxin-
beta receptor, CCR4, CD19, CD20, CD22, CD28, CD33, CD40, CD80, CSF-1R,
CTLA-4, fibroblast activation protein (FAP), hepsin, melanoma-associated
chondroitin sulfate proteoglycan (MCSP), prostate-specific membrane antigen
(PSMA), VEGF receptor 1, VEGF receptor 2, IGF1-R, TSLP-R, TIE-1, TIE-2, TNF-
alpha, TNF like weak inducer of apoptosis (TWEAK), IL-1R, preferably EGFR,
HER2/neu, CEA, CD20, or IGF1-R.
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HER2/ neu, CEA, CD20, or IGFl-R Preferably said
anti body is an anti-HER2 anti body, preferably

W@ p@stiaomb or pertuzumab. Preferably said ane@hBERe0$/e02395

an anti-EGFR anti body, preferably cetuxi nmab
ni not uzumab, or matuzumab. Prgferably said antibody is
an anti-IGFIR anti body. In one enbodi nent of the

ShefFabbe rid GatBRdY Haan, HuC MAIELGRPIY, SerEEbl tprgpmab or

tpeetuguimalp of : aI emt uzumab, apolizunmab, cetuxi mab,
epr at uzumab, gal i xi mabgent uzumab, i pil i mumab,

'ﬁ@f@{aﬂyf&%@ mﬁab{igmﬁag th BOEITR t1b E‘%Sfef’%téz pcetuximab

ni o tuzunma
piebeyzapiap, mrIastuazunﬁb&’referéblmamhbaﬁsdlsperanuzllﬁiﬁalB anfibedy.
conposition typically conprises the anti body

QQV%h@nEllnBo@lmltle ti@et Dveh@be! th%n Hﬁﬂweueéal ato,hsessﬁon is

001 gh f bod
\&é?’@ﬁieggﬂlt‘?‘ég é?%‘mf{ylﬁf eeé er %‘ewom ht Srhe

exact anount can vary and depends e.g. on the | abel
almlnﬂuimmqlm,a ripolizythat), d cetlitimatyo eptatezamabe gaifxiimebgehytuzumab

t. san L STl e

SO B b B IR, ARALADS FRED BT pgrosomat
fmmtesumabemlaauemabmntiab‘lrfelmmlab,tIPIefen@éstrraenennalbfcetuxenab
LU Yertanasmt rati on using NIR fl orescence i magi ng.

Measurenment” or "determ ning"” of the NIR fluorescence
l,gnal in_a regjo

. ' the solid tun er forne r
RGBTy ﬁ‘e“P%{fféltg‘a %daf blently ﬁ%urgﬁ Qe label
@h armcfurtt h)éatdea’EDOSOI nprkgleniyrviglg, Ibrefetrzhﬂy Omenig Akgrh)otig weight,
rﬂore r%rﬁfera ef) &g bg)ldgtv;eathé Or}ﬁe e)fac{;erpgan OSI ? depends
tekge opethi dabrel alTChbls mastyme yrisht. Tharmneinpead be rdeﬁnehgy the skilled

dﬁﬂéaﬁ%%%@i%r@@ﬂdﬂ& efilightsadm ni stration, e.g., 1 day,
days ‘or or even nore days or any ot her time point

APt F hice a@ﬂga Lib?'qg%ra%ér%?{? @I%ng estsedgi guitable for

ttHeBfeasubBig estlsfahé i@ cohbentiRidaWisEBFENIR Aoresde@cé imaging.
poi nt after admi nistration can be adjusted by a person

S'IT\JI(-I:asSr%meﬂt’I loje“&lertérnluﬂm% V%Efythg meﬁ%%@scﬁnq%r ? g a{l 113hS M B)n the

escence sSi uoresce

rﬁehé mremem WEdprmei affer adeum@teetlm thelheledarebadyriolibe Patlent
L@le @ the-Bm o@i’hoﬁ)&tc&frﬂﬁ'l t8Qhé ShveHOIBE & &s‘e& el 8RS Edmlmstratlon

ngg,ceﬁlp'pélglﬁ}tqd:{cg Fé]§n pp r Eulilt?bgcfy cfo\ he lpbe\zigy antibody to the
(Imﬁeﬂt /TMW\NMléJstlreﬁ‘a&/nenéaW cbdughfférsﬁh‘dt saadefiidd Yirhs Somts after
ARl Sk ap 225 PTRSGar et AP T e PO
eppogoaaé dor acquiring a comparable NIR fluorescence signal or image in a
region the solid tumor. The duration of the measurement or the time point after
administration can be adjusted by a person skilled in the art in a way to get an

appropriate NIR fluorescence signal or image.

For the NIR fluorescence measurement different devices and techniques can be
used, e.g. for external solid tumors like breast tumors, a SoftScan® apparatus from
ART Advanced Research Technologies Inc.
(http://www.art.ca/en/products/softscan.html) is suitable (Intes X, Acad. Radiol. 12



10

15

20

25

30

techni ques or a conbinati on of m crosurgery-endoscopy
can be used. NIR fluorescence | abels with excitation

w@nsem4ssi on wavel engths in the near i nfraredPGPERI00DRIN2395

are used, i.e., 640-1300 nm preferably 640-1200 nm
and nore preferably 640-900.yyn Use of this portion of
the el ect rormgneti C spectrum maxi m zes tissue

enetratio m nini zes absorption b .
2%%55 8%-afliﬁqrynféb‘tﬂ%3§ﬁ1seaff§a & alogssiah onluingAREsF SBAgscoPic
(tech@ifhiens) a asrdbinatien of mictOfurpery-endogaby 6apbe ugelly ar ed
fluorochronmes for in vivo use exhi bit: (1) narrow

?ﬁuan [ grlesccerr]lgr 23% Fs( gft}l L&%itgé%&a Al g{]_mt%gns ! w%zek&?ths in the near

defrared IsBd:tlabs erusedni.ant X #H0t mmni ranfes@é)c 64 120/animg@sd more
(NLRY1f | | abgl.s

JEEersbl) B 900 byt e‘”‘;‘n*? JERn, | S ol&tfomagnetic spectrum

pRabEizen cHEsbei Renpetigtion and nydmimigs. absespienr hy Npieysiologically

|aBQﬁJiz§1tlaB§drBQx@ shétead pédq@g%m (<st‘@ i) Y& watd (SY200 nm). Ideal
ha Arlin ton H.s. D41 and | RD700
%ﬁff‘r rHLqur?EB‘f I omggfor “Ni‘"li(oluse f’@é f'ndo, Kumanot o,

Japan); LaJolla Bl ue (D| atron, Mam, FL); indocyanine
gﬂbmerWQ@trahdua'ratcseratied,ogs (Li cha, K. , et al.,
SPI E- The I nternational Soci ety for Optical Engineering

%9)21? h1aR& Lw%?gua"&@m)héla S., et al., US 5,968, 479);

i‘hdotr i car nine (1 TC WO 98/ 47538) and chel at ed
| ant hani de conpoupds. Fl uorescent | anthani de netal s
Kﬁ):\"@&‘émﬁﬁﬁl?jbfyu?ﬂ nd terbium Fluorescence properties
of | anthani des are described in Lackow cz, J. R,

Ra) éedoppled absorptiowwawd exitatoSpmetra.oscopy, 2nd Ed. :

Kl uwa Acaderri c New York, (1999). Accordingly, said

%]agrlql?lg (?\g%?%lﬁolegcggﬁgﬁggg &%SJ}%BD gl(l)l a@/%ﬁﬂfe and can
tRD4sed qom@@re PioRey acqozdiog |te Bisumventiern %@mmgmwéﬁm labels
(lh@@le tnen@%mr@\i‘ré:;y%?e Red TQAﬂfsgla%@ﬁg?ggﬁ%tgg?%QRD4l
aﬁ’i‘g IBP&;?O -COR) 03& Iw%a Rl:: (Patidd Kairermete) farams Lalolla
tBlge gDuPnOMiimb . 1B.); 1@5C}&ﬁﬂ16@t?€n ([GS}) mﬂﬂhﬁdﬁlal@e@hﬁhﬁ K., et
0] el s.ar
%USE Engh% fIntﬂ;]natlgnaﬁ %oa o(hr al Ea 1enseela %?# 99%5195\@ 198;
fllasoBesdenke USa?b%d834719&x aldcrintarb(ﬂyynimavélTﬂ,gW@ P8/47A538); and
MREMERdafitahg &)H‘ﬁ‘)oﬂﬂag Bf@(ﬁresitﬂeﬁpﬁngﬁn?a%cﬁuaﬁnﬁlclude europium

overview ils given iIn

nnéc@rhlu@atﬂ%esci%aarom@ms@é lémbw% argflgsqriped in Lackowicz,

Utrecirdipdifles oMHG6RERhECSPLtroLBPUPRIA ), Kliuva Fich8&81, NBw.York,
5393t ice and theory of enzyne

Accordingly, said antibody is preferably labeled by a NIR fluorescence label selected
from the group of Cy5.5, Cy5, Cy7, IRD41, IRD700, NIR-1, LaJolla Blue,
indocyanine green (ICG), indotricarbocyanine (ITC) and SF64, 5-29, 5-36 and 5-41
(from WO 2006/072580), more preferably said antibody is labeled with a NIRF
label selected from the group of Cy5.5, Cy5 and Cy?7.

The methods used for coupling of the NIR fluorescence labels are well known in the
art. The conjugation techniques of NIR fluorescence labels to an antibody have
significantly matured during the past years and an excellent overview is given in
Aslam, M., and Dent, A., Bioconjugation (1998) 216-363, London, and in the
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i mmunoassays" (1990) , Elsevier, Anmsterdam
Appropriate coupling chem stries are known fromthe

wabwsaiadied literature (Aslam supra). The N PFCT/EP2008/002395

fluorescence | abel, dependi ng on which coupling noiety
is present, can be reacted gectly with the anti body
ei ther in an aqueous or an organic nedi um The

coupl i, noi e IS a react,.v ctv

SRt MactRmglefu e RuRfRaT 1) oS radtict pd bSrPo dayme
filnomoatsawsitel 198b eElséviert Amstendarbody. The f 1l uor ochronme

| abel can be ei ther directly attached to the anti body

t
%'pg:(?;fmxg? ecgg c{ﬂ Itliésjg %ic;q ké%)gn 2%?{%? :"Elgél' RBQVEL @t Qiterature

afslpmogiprandh aWFﬂwr%ws béep g omwhwbﬁae@rnmetw is
'ﬁé’se}?@ &R Q§eefba@tredd<ﬂ§écﬂ9eﬂltl§ Qh@%nh@ocﬂa¥ﬁhé} SUhd aQl¥ous or an
l'ong . |ni\£lél rS|stence€§W in erent?)% hich
ORBARAG, T8 (coupiRE MY K reB‘?t“’F ﬁéow o7 39iged stupchic
3¢ gl for chami@dly Qﬂuphﬁg o6lthel fluorahrorse bl oo i anditicely. The
ﬁlor?c;h%%rhgiabgpcan b e1 er %uec at?achfcp 90( }\gxe Qb hg Bra Eonenrg:tcted to

375 oITT AL Eoral iy i nven
ulse@ntl@kltv @i & dp@ceadmfcmm; & N Riflworestench l;ibcbmmmgatq @mnpﬁsmg the

Eaﬁgb{;%narlda:pﬁllﬁ GuBst RO YA q’hyg Jepgﬁld?? ﬁr% %JQ)QQ}’ of Qesigned

tient he nmeasur ement
gams ndepve p saitady long namverpea%ﬁww éh% ifepinhegengly. 1 day,
2 days or 3 or even nore days or any other tinme point
EPRaOREMRhE éﬁfd@&ﬁuhfdgﬁg)f&hé NTRafledreeMeRignal in a reglon the

RELSRSERSE AR 2o PRI TSP M3 e paien
i, ift tha fcomposidom Iaccsirdmtgi torthe arvebgora oj ussd sdtebyheaacpenmmlon

%{f tht %gmggsﬁl&? o;ilrtfl 'anQaWd B&EQ)%S' 4 FBEHEI?&%& Qﬁt‘f’od}lLyFio the

uorescence Si g rst
Frtiert. obha ﬁn@wr&meah ‘taﬁ'e bﬁeﬁ@ﬂfﬁférﬁénpncdﬁﬁfkf’él SERe qroprty after

dailiMisQaticY, %fg% 1 98y, blayhoee dila:)é@n RO AR SThrgbthéteime pomt
i ncrease gﬁ e.tunor Coaﬁénj n. In the selcond and

ARBTGPERFO I TRF ARG 2 qamPatehie HeT AR &Pt ePot Hikf in a
aegioy theveolidotunare THaylsiratitepefitie ngeasureideat onchetdse ok after

ala?n gggat?c%s gar{ Fgle ag%s{eld A g:%gs%ﬁ stkﬁ Hllgqhg art P‘ 3 jway to get an

cr ea ecr ease O
ta@mpr@mwd%m rfhlomnert;epelad@ on m‘nieet Vige iof tla¢1tﬁrbtod~5ﬁek after

SVENIn RSN fH%%é‘Js@f%t BEE bOPS IRl af fo BREY ﬁ'scﬁto t‘ﬁrél> days,
one week or |onger. The neasurenent w j ust

idspending opotheetnaEeess A th SHger genespbaHen. o#n F}éPoéqC@BI‘? and the
Folldwiagywedko tHeh thebuRemkenOces Q&npﬁefdmaesluem Mo to ﬁve days,
dj fferent devi.ces and ﬁs%&hrcl ‘&ues cfag& k{ h tgt [e th
SXPEIHAY BoY e EITAT 8¢ % “BrEAS° FmPg‘Of oncérittition of the
ﬁmtlb&t)am’(s_rt)le appeasabnd the derraaRTofAde ammed chesstrtién depends on
-Eﬁg glO(PghGEOCi > Qven other measurement eriods maybe appro riate, e.g. one
P ybe approp 8
week or longer. The measurement will be adjusted in a way to detect the change of

amount of labeled antibody.

For the NIR fluorescence measurement different devices and techniques can be
used, e.g. for external solid tumors like breast tumors, a SoftScan® apparatus from
ART Advanced Research Technologies Inc.

(http://www.art.ca/en/products/softscan.html) is suitable (Intes, X., Acad. Radiol.
12 (2005) 934-947) For internal disease areas, like colorectal or lung cancer

endoscopic techniques or a combination of microsurgery-endoscopy can be used.
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(http://ww. art.cal/ en/ products/softscan.htm) is
suitable (Intes, X, Acad. Radiol. 12 (2005) 934-947)

wao-o008i1m4e3 nal di sease areas, |ike col orectal orPCT/EPZYP08/002395

cancer endoscopi c techni ques or a conbination of
m crosur gery-endoscopy can bg used. To detect for
exanpl e the anobunt of | abeled anti body in malignant

ood cells (in lLeukem as ant. i n conbj.nati it .
Ahesiitest o1 Seabials e st ok heled 3 tpady oifalig ok Blbad el Gn
tidrdkemiias) atshsitgnabombéationoeith bklod. celaoumxgy appasatss em be used
for, NLR, fluoresce I nt useful in the
pt)ér;gce: eftggegwoyﬂfggé]a%g%@?g%c ypi cally includes three
basi ¢ conponents: {31 a near infrared Iig%:wt' source,, .
Gy maagpp;gasygtefmﬁo.r gxg_ ¢SGENCE @Q@pgqemggu Irig the practice of this
fih%ii%ﬁc%fcﬁu)e%ét?dééﬂﬁlréé 8Rit i BRponeRe {OF a near infrared light
fl uorochrone ‘excitation, an ,gS) ighiget ect’i on system
TRRICES éﬂ%ta AR IOT SERAFA % OhGHRAY Biﬂé“’(eé?e“ce emissions from

Sighstiedifbeflhorociroarlxoit@ions ind €Dl detdctian egtdnh.ght . The

| ight source can be a suitably filtered white |ight,

s OERE o hah R gl PRERARARAY pafppatc ne

pafsred light. dihgHight serrcebirebpansdipaldy filtetederhitrolights icd. abdnglpass
' D  &ikh [ 9150t Hdlogen 1

HeAL hgﬁjog gﬁsmmgﬁg%déﬁ%g%ﬁr { £BRY £150 Wt dlogen lamp

ment s urcé is a laser. See,
«ap be pased through asuigpble bpgdpass Hilfss  comercially aayailale from
gﬁtﬁe& %{g}?lﬁﬁ ?Bl‘h&%bbrsd\', t_\zll' )aﬁgé’d'gn;é éﬁ;ﬂéodlm;:?&t tl%: light &81{}Ce is a laser.
oc. . Acad. i - -y nder )
2 ggooss, BERY et Tasietuptoc. i AGst, D3R A asgprason
péizmchiidtoe V. tQD, 2000, Beor. batlugded. Sa. ¥8AAN7a2467-2772; Alexander,
fihu - .33 exgitation light. A
s\}dl?gg}sZetzlﬁrg%gggéz\é&??ﬁgfe?qﬁéqggmmr cially avail abl e

fromOnega optical. In general, the |ight detection
Y Sighnpasadiltse (X00cnmmy can beritsedidp ﬁ@aaatrifgmescence emissions from

Q@Ei%fdnnﬂéﬂt.m%itﬁﬁlé Migh) p &8 TRRA €N tordAlrdallyl SMflable from Omega
detection/image recordi ng conponent. Although the

|9P§¥52" det ecti on system may be a single integrated

devi ce that incorporates both conponents, the |ight

dat gendralg/theralgghtf detattingy cpstponemt tendidwedhts including a light
[ ' | neng: i | i .

SR8 o RO gt o e

garmonient Alheysh the kght gletcstipo sestem inaayghe @ piaslsdasarated device

ERSIOREOlosateleYdtR @8 ndofer 8 CHBigHESa thé o /iRRIE FHRGRAg ¥8MPonent

for,.] i vo.optical i i ng Of nunNefous.tisspes an
cﬁn&dw@,t detedi imAge 5@?@8&&&9@%%@?63@?%& sgparately.

Phot ochem Photobiol. B 52 (1999) 131-135), ovarian
cAapagicufdvlyj aseful Aight gathetinglimageGonming cor@padnt i§6n endoscope.

ok St bt S B g i g g gpti| i
eaf apmerqusd iswepyemd0 ofgasg)indudinggpyritoppwm (Gahlen, J., et al,
J. Photochem. Photobiol. B 52 (1999) 131-135), ovarian cancer (Major, A. L., et al,,
Gynecol. Oncol. 66 (1997) 122 132), colon (Mycek, M.A., et al., , Gastrointest.
Endoscopy. 48 (1998)390-394; Stepp, H., et al., Endoscopy 30 (1998) 379-386) bile
ducts (Izuishi, K., et al., Hepatogastroenterology 46 (1999) 804 807), stomach
(Abe, S., et al., Endoscopy 32 (2000) 281-286), bladder (Kriegmair, M., et al., Urol.
Int. 63 (1999) 27-31; Riedl, C.R,, et al, J. Endourol. 13 755-759), and brain
(Ward, J., Laser Appl. 10 (1998) 224-228) can be employed in the practice of the

present invention.
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ducts (lzuishi, K, et al., Hepatogastroenterol ogy 46
(1999) 804 807), stomach (Abe, S., et al., Endoscopy

wW@20082080) 281-286), bladder (Kriegmair, M, ePCHEP2008/002395

Uol. Int. 63 (1999) 27-31; Riedl, CR, et al., J.
Endourol . 13 755-759), and lypain (Ward, J., Laser
Appl . 10 (1998) 224-228) can be enpl oyed in the

t t f
Chirc PRy SLURCRBRFET bt Sy PRoT il g, e’ Sheter
baseldeieercbeasmdudieg ifibes pplinclevden Guth devicapire partibalarkyessitable
FACTh A0 &1?? 1xﬁ£§m€%E' é’%‘ %Eir}ée?ltt} a?t' aq fSQ{enES]276 (1997) 2037-

Intr avasc

é039 BgppanticeA 2 76al¢ Rgm)\ladomd S@SA Bé,plﬁéﬁﬂ%s A, et
al., Proc. Natl. Acad. Sci. USA 94, 4256-4261. Stl I

@hh%&hérqﬁﬁgﬁ% téaﬁlmagheagineﬁldmgrm{a@sa ASaphessslogy (Fods, DA, et

o6 Pien 5% ét o 35 E%@’Mggi? S 4RED 48%1N%hf6‘6?’$§1 Jougial Ann.

INY Acadl. Schc838 B1388) 2948), diffuskbppticdl tdmsgraphy i(Chéng, X., et al,

ﬁ;g}_)cg ggﬁr% §e ggﬁé})gRS,)fI 23; §1ege§| ttc%?gg sEESEé))ressz (?&%‘é 3%&298),
Zﬂ?a\QtQijcrbsmpMDtlahn,Mc ebalc (I)@yrnél%i I I(lan;erl\‘lZ (2€40)db13-1518;

%(Eﬁsﬂ‘?l WE][ et]alg?r’]h%gér %25 (538 999 4%%85%(%{11353/& al., Cell 94

chwrlg 72é} agd. con@gqal 1rgqg1pg 51“}‘15» 'FQBB’ )5 Natl. Acad. Sci.
oAmst 962 1999)519461984 agmhgalésilam , @t .al, Br ‘Dﬁvelii\lalbérmatol. 104
C , ,
8o b uhal 0o 5450 Wia 53 JIBGESHs5Y tan be
eatpl@jedin the praeticealf the presennmlvedsch. 30 (1999) 337- 356)
can be enployed in the practice of the present

'Arhg/gr d{a%ne' llgﬂl{y d§tlé£t1i(ﬂ'plr§agé %ﬁrdﬁirg%%ghﬂa%ﬁ dtn%g%, chargeéélgupled
sigsice (& ﬁyﬁ@mgrralpfmt@gmphlm ﬁlgar?abéwuw@é mnthtehléventlon The

IcCAYRAF APkt J&hé’cti%ﬂﬂhﬁ e Qécokdlﬁ%‘tmﬂj @Eﬁ‘&lltd' %ﬂfdcf@g %cludlng type of
ors 1.ncl udl

recordi wi | | en on fac n
ligfht gﬁﬁ%ﬁf&hfﬁa@%ﬁ. 4 ing o (SRR NEB PR U ik éas%tg@ suitable
Sehpohkeims, Sidnittdbigethemnipeos e miesr, infiaseninhdgirg $ysem, iant ®@parating

nfr r.ed i i n e and operating the system
QEEW{C I8 o&‘ ﬁgaraga?%k@{ﬂhe rﬁe art. One enbodi nent of

the invention is the use of said nonocl onal anti body

fQne ernbodiment at theriaverttionais dhe Hegr ﬂ%@éhmomr:loe@lnqméwiv dor the

frﬁ’zfnLffﬂ‘?uxtercff%ﬁMarﬁxﬁc&ﬁ‘i@&lecronﬁi&hloﬁsfo§ ohd HedtHPRE 8f Odncer such
ci rc]é%atl ng nal.i ant cells

R SPURL CWPPERT SRS T égnaﬂafﬂﬁés@t i uﬁeamsabglwﬁféﬁned in
ahaqhé pl&ﬁnmemh@htdrbp&yncﬁo&ﬁhpmek yaid onitph ey dodalanthyt &upled to
LA 1355055k Rl BB SURLTSTASE ! PO, Ll e o
dabetedi antibbdpf t he i nventi on |s t he use of said

nonocl onal anti body for

Another embodiment of the invention is the use of said monoclonal antibody for
the manufacture of a pharmaceutical composition for the treatment of solid tumors
characterized in that the pharmaceutical composition comprises said antibody
covalently coupled to a NIR fluorescence label in a predetermined ratio of at least
1:9 of non-labeled to labeled antibody.

Another embodiment of the invention is the use of a monoclonal antibody binding
to the extracellular domain of a human transmembrane protein for the

manufacture of the pharmaceutical composition for the treatment of cancer
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t he manufacture of a pharmaceutical conposition for
the treatnent of solid tunors characterized in that

w0 b@sphrEsiaceuti cal conposition conprises sai dPEIEP10§1§02395

covalently coupled to a NIR fluorescence label in a
predetermned ratio of at lemst 1:9 of non-labeled to
| abel ed anti body. Anot her enbodi nent of the invention

is the .use of a,nonocl pnal] anti,body bjndin o.the

SR CIGHTA I R A BTAhOE R HLTRGHY iy CorerBm Tt it fibody
icovalérhly dvapletiactaUNER ffioiebeenph hibelbigelipiededermimrpasiié obat least
f he trea .0 ngercharacterized in that the
rﬁgﬁﬁﬂqgﬁﬁﬁgg%gﬁggﬁvi?@ﬁg%yadninistered with an

anti body covalently coupled to a NIR fl uorescence

lAxtother iembadimed of Srainventionds the wk ofithe|phasnackutical composition
Qﬁ&mhgggled to | abel ed anti body. Another enbodi ment of
the'invention is the use of the pharmaceutica

composition conprisjng a) a nocl ona nti bod
bi nliaTgoResrle a@&hqda@év&agé? H%&*HP?FIB r dopgppef @ human
t r ans iRAbhambrieProleth #4dd b) said anti body covalently

coupled to a NIR fluorescence label, in a
predet ey m.med ratio, of at, leas 9 of naon beled to
el el RBoe APl cofbed 1T N IRoRi PR he Lo of

the non-1abel ed antibody only for a second treatnent.
Am e prestetesmivandi ratinof aff leashd S afwontlabried to labrled araiborly sfar a first

RRAFHBRGHH itk se P PO -1aBBlel Qhtib (ﬂi}n&d‘l)eﬁ)tr ARBdondftreatment,
cancer, preferably solid tunors. ot’her enbodi nent of

the inventiqn is the use of .a npnacl onal antjbody .
ey ef”ﬁ?oaﬂ’ée“éxf’ AbEl MeRHoRolta e g1 a0h Al Pharmaceutical
tcoAIpSEEIoh f@ithe preatingdn® of eanckh) préférablly selid tushorsancer ,
preferably solid tunors characterized in that the

?lgclr%%odﬂﬂ%l&tb Q¥ in%eﬁﬁ?or?gr{.}lp L?ehﬁr erﬁ Wahad gh(flbody binding
anti1 body cova eﬁ%[y coupled to a R Puorescence .

Itakd extracellufar slgatain of nbemantiapsroembrank pagteintfothsftreatment of
{EQHc'e!r,apﬂgfelt%a%I)I é?)_lih@{i’ﬁb%dc}ﬁ%dfté?ﬁﬁa in tﬁ.@@ﬂﬁ%of‘d&ﬁﬁl MRMHod9fis co-
e.rthventi on I, e use O ep mac ca .
agﬁﬁaléﬁem%owﬂeaﬁﬁpé]b?@ %savalanﬁébfﬂﬁﬂl%@ M Mgfggrence label in a

prediiterehihal fakie of ¥t leat @19 oflndh-ldbdiad 1o 1afelal dntivaty.
transnmenbrane protein and b) said anti body coval ently

cQ u [ . .
g S I S L
cabwirshgant i body, for a first treatnment and the
non- | abel ed nonocl onal anti body only for a second

tr egt MBhoclo b AEHoBHAGINERS theixtrh Blulan I8 RIak PS5 d Burdan

net hod for determ ni'ng Hpe change of
transmembrane proteinan

b) said antibody covalently coupled to a NIR fluorescence label,

in a predetermined ratio of at least 1:9 of non-labeled to labeled antibody, for a first

treatment and the non-labeled monoclonal antibody only for a second treatment.

Another embodiment of the invention is a method for determining the change of
amount of the monoclonal antibody covalently coupled to a NIR fluorescence label

during the treatment with a pharmaceutical composition comprising

a) a monoclonal antibody binding to the extracellular domain of a human

transmembrane protein and
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amount of the nonocl onal antibody coval ently coupl ed
to a NNR fluorescence | abel during the treatnent with

wa@2@harsaexeut i cal conposition conprising a) a PCT/EP2008/002395

nonocl onal anti body binding to the extracellul ar
domai n of a human transnmenbrgne protein andb) said
anti body covalently coupled to a NIR fl uorescence

| abel , . in a predeterm ne atio of at |eas ;9 of

norP) saideandgody covy ﬂ@&"'éﬂ?‘iq KudIR §H€W5?F§Fﬁt98éconpr i ses
e.g. the steps of a) neasuring the NIR fl uorescence

limh pr&leteymiiedaratie of sirlest 1:90f abAdibe{dd@ Nabetedgindibsdy.i d
tunor, such as a solid tunor or per blood cell, at

i fif erant, tinme.poi nt tarting after the treatnent
%PQH“FEE”&@ 6????'&ﬁ8§£ﬁ%%ﬂlabeled and b) determ ning
the change of these NIR fluorescence intensities over
t hea)t ingasuranrgitheNIRShrosesgenagdntensityl intagagipn iobintergst(ROI), e.g.a
amouniso 0 ol AGSSES RRLLRE inb ol f18 bI¥d cell, at BiffbréntdRhé Points
tunor,. Anot her enbodi nent of the inventjon js a

met hodtardng dftsr dhedraatagnt wghéh%ﬁfggpwtl%#mn-lsge% and
nonocl onal anti body covalently coupled to a NIR
f 1 upy eletcemiting dixadhahge dfithese@YROMMuDEscEedniteditieblovienthe time,
t he tregt ment wi th said pharmaceutical conposition.
Anot héf'®enbodi ment of the invention is a method for
determ ning the change of anount of the nonocl ona

ant ¢)bedyrelating Henintepsitiestsl the ampuat pf lpbéledantibody i the ROL ),

| abel &g, {dhQ t8Rlokd tunmor during the treatnent with
sai d pharmaceutical conposition. Another enbodi nent of
the invention is nmet hod far determ.ni t he, chan

JOShE FROAHMEN T DE BYERKIORt IBEIDOR SUrafLrrHYingdApFBenge of
taencinhbRtHel i o1l @3 ereah a gtib cdyadovalen thngpupledadra NIRs fluades@nce label
with said non:l.abel ed monoclional antibody. ther .
Shio s TeltoRopT By ANBRE RS Heaiintarilly AR ikmagpucical
saipopiiannaceut i cal conposition conprising a) a

nonocl onal anti body binding to the extracellul ar

JQIRAG b UiMEARSS the ARVIRIBANAREn RO EdAEIGhiRIngSBE ¢hange of

anti body .coval ently coup]ed to NI R f] uorescence

agint o Fhednﬂ?‘é(&%‘t%ﬁmﬂmcl}’ utipaforounied Baul utispcence abel
nethd salidteshot uling tHeatkatmtntomtly said pharénakcéutival ¢dnepdsitiyii.

of cancer, preferably of solid tunors, and a

cO i ti.ong. i Si t -
A T —
taimeo Rt i pggonoclonal antibody covalently coupled to a NIR fluorescence label

during co-administration with said non-labeled monoclonal antibody.

Another embodiment of the invention is a container comprising said

pharmaceutical composition comprising

a) a monoclonal antibody binding to the extracellular domain of a human

transmembrane protein and
b) said antibody covalently coupled to a NIR fluorescence label,

in a predetermined ratio of at least 1:9 of non-labeled to labeled antibody, for a first
treatment of cancer, preferably of solid tumors, and a composition comprising the

non-labeled monoclonal antibody alone for a second treatment.
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Figure 1 Optical imaging for the analysis of target
expression in vivo: In the H322M s.c. nodel a nab

wagasnsi49d G-l R | abel ed with Cy5.5 was i nj ect edPCT/EP2088/002395

a single dose of 100 m crogram per nouse and N RF
signal was neasured 2 (Fig l®_and 5 days (Fig |b)
therafter. Acquisition time was 3 seconds. These

pi ctures i ndi cate that i) the tunor cells express the

lecule, ii) the mab localizes to
tunor tissue and |||) thtg mab accurrul ates ogver tine in
tiire br get Qntisalgmagiopferthe snalysisiof fArsstiaRfiesipTs grvivo:

pharmacokinetic studies of antibodies in vivo: Mce

with s.c. He2heH3ZAM sc(modelmmabagaing IGIHIR labgled with Cy5.5

tumors (Fi g,2h)iebay§.vhgen sin glee&;s@%f Wob nm%g)g??arﬁrﬁg r[ﬁ‘('iﬁse and

per nouse I ngli e gose nantib y agal nst
NI RF has bé\‘sﬂ% rPé%?ﬂWéﬂ“lFaﬂ’a’% 24figsF) ? dars @Hs ) therafter

anti body WAdquiftionCtinme Sidsi PEecbhde TQEsépﬁﬁﬁ@deﬂlcaFd thatd the
i ndi cates that in,tunor

0y5. 51 abel WOk ARBES DG 6P veTls STECE gkl i the mab
tunor free lodatigestthaummip tissue gt @insheiplabtdveumblates aveusieme in

i ndi cating, ﬁ%@}%&ggs Jeb is confined to plasma

conpartnent Accordingly, mab serumlevels in
free
%g 24 t ?éﬁ%}ap%nagﬁ%@; t%gfe)s Ia’t_g'nﬁ)rodwg in vivo:

Cor relatio Of aﬂtbﬁgoﬂﬁ ntgxrg}ocrglzﬁ %g thr%xtt such tumors

serum concenttar rs's.
have been i(Hjge2h)ekhavie heenvinjetted vetln go enidogear SEr rrgc)»uS@f(smgle

an anti body o@&adfr&ﬁtanltlgfhﬁﬁéa%?g@ﬁ ?F%@ been Measured 4 days

different tine polnts ar es era
f 1 uor escencdter ApRlisatioyy of ﬁﬁH‘P%dY wﬂRamae@Wé@@érftree oK regonds.

signal intengbi ynchaert&d tha eyt (,51}'1))'1%? lldmas t@yec$ Mbéled mab
uor.es

an aCQU|S|t|0n tlnE OndS e
e et ier Pt BRI HUPO, e hirh (e dhaty lightens
si gnal i nt enpSithe ehobf mbhee ipdicetisg that themabgs cmfofed to plasma

i nterest ( ab SR (?% ﬁ)ﬁ g\céglldtl e%{f r}ﬁgb Jrﬂﬂpﬁg\;eﬂ {r®lumor free

serum | evels (XTI ang
ant i body agaicsaérnemr?qbWa@éabarw@her@@ngareﬁgprrp)nqmas@rrymg
nmeasur ed bynfeb(Hpac)he data show, that the

Figure 3 Correlation of antibody tumor concentrations with serum
concentrations:

Mice carrying H460M2 tumors s.c. have been injected i.v. with a
single dose (50 pg) of an antibody against IGFIR labeled with Cy5.5.
At different time points (squares) therafter NIR fluorescence
intensity (median NIR fluorescence (NIRF) signal intensity
[arbitrary units]) was measured with an acquisition time of 4
seconds. NIR fluorescence intensity was quantified by summing up
the number and signal intensities of the pixels in the region of
interest (ROI) (squares and full line). In parallel, serum levels
(triangles and dotted line) of said antibody against IGF1R labeled
with Cy5.5 (ng/ml) was measured by ELISA. The data show, that the
ratio of NIR fluorescence intensity versus serum levels increases over
time, indicating that the mab accumulates in tumor tissue (Fig 3)

and that antibody concentration or the halftime of the antibody
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ratio of NIR fluorescence intensity versus serum
| evel s increases over tine, indicating that the nab

waewam4at es in tunor tissue (Fig 3) and that BCIE/EP2AS002395

concentration or the halftinme of the

anti bodyconcentration in thedunor tissue is
significantly longer than in serum Figure 4 Detection

of relevant tunor-assocjated antigen usi a .
conposi ti ofi°BFENTAHER 6B et umRTy tissHe iRl donger than in
anti body: F#&ant.esults show that the strongest N R
fluorescence signal was generated after a single

iIRgeeti on Wetdflonpf lelevantabimoedssatihied brigen WBitgiatotipopieion of
mouse (Fi glabaled aAlib&ly andSiondhlseldd dntibbdy:ect i on of a

m xture of Cy5-1abeled anti-HER2-anti body and

?(139 | abel gcfggnﬁekul{dEﬁfo'w ?mtl @fé?éfnj_ﬁigeﬁ Nt | fRioPéscdnceGsighal was
ng an etec n.aQ r res

clearly delgé‘&‘irg'gflé’?’fﬁag“ 5 1”?“1"@“4%‘6 %’Z%r@éqg@%@m HinHER?-
an injecti @ﬂtlbéd)apemrﬂdiukaFrgMa%drabﬁing vafrjectidnRd a mixture

-anti body a - anti bod
ratio of 1 trtl ng’OGECI an q H%E&ﬂ é?lglgt non- gabeled anti-HER2-

si gni fi cantantb@hf hu@nea@e)tﬁdet(sizgﬂualug e 33 ipghlidetereen of Her
that a Com&gﬁl&ﬁ oxJ @Q@aﬂ? d@&gtaﬁﬁr@l?ﬁ)@l & 4c em nstrates
fedsib

therapeutlc lIes Inra or
appl i cat i ohatran HueCéllonn@fcaaFn%ium&f iCora-labrgled Pfaﬂl%%?ngntl ody

exgnpl teS 3@ﬂdfﬂo?xul{hﬁée&ﬁﬁtlﬂ{m -deebddy zﬂ'adrathle%f 1to 9 (5 pg and

under st andi e prese i on e.tr

o on ' B3l kenstteld et NN hagrteh i sitnal g Afficates

under st ood thdtata nehihatidn oofS lebeled eardhdeon-tubeled t}_ler_alpeutlc

procedures an Eocﬁlgsr E:ram qgt9 E’l lgl% ;ﬁ;ﬂi@a&@ﬁ it Q%g Icf’inical
es I'n I on

of the |nven I on. e curren

study exanisttedtiarhe in-vi vo i magi ng of anti bodies

covalently coupled to a NIR fluorescence | abel and

m _xt ures, of ant bod| es coval ent oupled to a )
heeollawing AP rﬁo"dFé’;mWi?‘ﬁ&bP‘ dinderstandingof the
eeft aiventiol(] eh@truEwdplaeif vamfmxsqét folath lﬁtthel ypp@ﬂed théms. It is
eterm nat,i on of..t he chan [ .

SREERPO B OoS Sa 88 B WRyrR Pib e @ without

| depaitinigriron the spirdt dftlee ingegaori.son to t he change of the

correspondi ng serumlevels. Cell lines and culture

A ildsONs

Introduction

The current study examined the in-vivo imaging of antibodies covalently coupled
to a NIR fluorescence label and mixtures of antibodies covalently coupled to a
NIRF-label and said antibodies without label in human xenograft models. Further
aims of the study were the determination of the change in the amount of said
antibody covalently coupled to a NIR fluorescence label in vivo and the comparison

to the change of the corresponding serum levels.

Cell lines and culture conditions

The human breast cancer cell line KPL-4 has been established from the malignant
pleural effusion of a breast cancer patient with an inflammatory skin metastasis and

overexpresses ErbB family receptors. (Kurebayashi, J., et al., Br. J. Cancer 79 (1999)
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The human breast cancer cell line KPL-4 has been
established fromthe malignant pleural effusion of a

whe@ast4enncer patient with an inflammatory skPEI/EP2008/002395

nmet astasi s and overexpresses ErbB famly receptors.
(Kurebayashi, J., et al., BryyJ. Cancer 79
(1999) 707-17) Tunor cells are routinely cultured in

DVEM nedi um ( PAA Labor?torles Austrla) suppl enent ed
VPTH7 )1 dumpor éf—'lﬁl arg 5N tHie et Wc& dnedipmy (PAA Laboratorles,

lau@triah &E@ &nér@e@@v@t}l 18t% Jetel bditu@e ééﬁirﬁl(PAAI) bR@D @M L- glutamme

3{3{[}%35) %%(ﬁm/ a g@%e,& spgyrttﬁw %fsets ?tgg 0)? %CE?S r(iu(fwé% passage is
@effbrrpatwab eryPEnwdED Tirs éxi (P AA) splhttvng\meﬁ/udgek @ell paabage P6 was

17) mce; age 10-12 weeks; body
§£&£%?%1§$%&nd§(Charles Ri ver, Sul zfeld, Gernmany) are

mai nt ai ned under specific- pathogen free condition with
daiiinglscycl es of 12 h light /12 h darkness according to
i nternational guidelines (GYSolas; Fel asa; TierschG.

After arr|val anj mal s are hoyse n th uar ant
ScB st (ceB alrmaicer 2 1013, WP oy iRt {8 2.t (Charies River,
BalAfdd OGEldnztrQ') e rﬂiﬂtairt&dnﬁmderadpéciﬁﬁ-rpaﬂh%em ek i @Adition with

SRy SR A R e By oo RS itiory et (ov-

BoksFelan;eliprsoviG d ddteadrrivabianimals Frenimused owthie quarantme part of
tm1 'apfn!idl cf&‘cl U[?f?) e '\Aﬂee}('tx eirulffqh Er?édl % 3l %nbl%ﬁ/rﬁ t*ahd for

romcul t el ner Tri Fl as
awbeerwmfém@oowbsa !%omﬁmt@umsuf éarms di Qi omvaeawaT basise Diet

o6l [ARHsARNARE water PRI fi6d bEr2.813) aftdirbiidedhd WBithinNg
step with PBS and filtration (cell strainer; Falcon

Ifl)np th cell..ti.ter was adjusted to 0.75 x 108
-*WF—4¥8#@*—4&#*—4}§¥S§ﬁé¥¥ﬂgmas careful ly mixed with

transfer pipette to avoid cell aggregation. Anesthesia

wﬁﬁﬁ?re aes‘]l? %Fedhmésﬂsgl @18'%% p%lg??% n'ﬁ%%ﬁkl?lrgdrgm e(grglﬁgr riFlask)

iandi trangigated ipies®d fﬁbé‘émfﬁslked(“éml edhsy oalﬁoam a‘syﬁnead in PBS.
(A&t@rmgwmaﬁmomshufge KEEB MW th | mm afd Cﬁiﬁdn&h f(@éll a&ma& Falcon

%ﬁh&‘lr)%hﬁﬁgal ﬁigg‘e&%{ﬁedﬁlgjf’$ Iﬂgﬁﬁaﬂ{? r cell suspension

(Wasmafeﬁpily) mixefecith aansfeepipsttaver evdldhjcdbﬁ@egatlon Anesthesia was

9 retrfl?) 9&’ | 1n|g laySt%ighe%Is Vglllalfﬁ?onofl?lg Qoxnlnaﬁlp %r?m; fw[th %Emcubatlon

enu

aqhembhletﬁpkmgl usedIVKbraltmeumtrtmmpﬂsls i(sih¢amt anfl odsoflurane
t(lpﬁax‘ﬁ%lclia 3] ﬁm%n‘ﬁe?ﬁ‘la irl QJ c@&steg%rtcmaﬁHQrk 8% K days before

under th e r ce jection corresponds

dajFetionpthey éogk i”i‘ﬁ’é WasnﬁéﬁV%cngPﬁgltﬁaqmﬁfr@a%%Pad lim.tp)
aajpttidd, | Rlls tatd Ynjétéd detheedpiaily ft Lholah@adf 3y mpticssthef right
ap%\rllgftlsn%tg 1ngu1n§l mammary fat pad of each anesthetized mouse. For the
orthotopic implantation, the cell suspension was injected through the skin under

the nipple. Tumor cell injection corresponds to day 1 of the experiment.
Monitoring

Animals were controlled daily for detection of clinical symptoms of adverse effects.
For monitoring throughout the experiment, the body weight of the animals was

documented two times weekly.
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For nonitoring throughout the experinment, the body
wei ght of the animals was docunented two tines

wWae®Rilw4Det er m nati on of anount of | abel ed antPEDER20081002395

tunor tissue and of the half-time of that anmount in
tunor tissue Non-invasive negsurements of near

infrared signals can be acconplished by |abeling

proteins_ wth appro t d_es Eg di fferent
RDetexpination of amountoblabegled antib : £, :

of ;@Zmdﬁﬁsmttgn{mmsmr the turmr tlssue satur atl on of

these antibodies after i.v. injection into tunor
carrying mce. N R fluorescence neasurenments were
Whﬁimwm\tb hmmdiemteetsyofafmar irefpgred csagriabncajf banidcbogliglsed by

%%glgié p otemg Qv?t%safi){gﬁlagg 'dﬂ%sSEt Rgi:]ﬂ%l" (;i}soiﬁ CLQﬁﬁi(bodies were
@ﬁhtdn«plth A@wﬁsnr Gyo:5 ari Y dies th m(dnt@gm}get tamnorf tigsue pasuration of
oISl BbS gfté’xaf v, oiﬂfe‘eﬁf)h Qo ﬁMn&U Bz WRicEERIR fluorescence
intensities of th ep

xels I.n n of 1 nteres
fHEsHEBSNisigEE PeHermet yamediats) y afé%r wﬂgttmc?%@tlbodles and at
Qerfepént m%llﬁflnt@fthme&nhmﬁf; theBehsal m&glhgcbysﬂeﬁa $i®f Siemens

he hat. .amgunt in
Qe ierBiiks GeBrh A9 BUHGR Ps, WP JUEl Sopyang for the complete
ebteridtionhedtiodl Bpsumasing epfroeareititdnsitieo bf dlegtirels et region of
I I tensities.
Eﬁg& alemrg%f)’i\ﬂe& Jéﬁ%geg $%ass‘lt(%gé {éﬁg ysis of target
expreSS| on in vivo In the H322M s. C. (subcut aneous)
Detie ieihof-ameuntiof labeled antibadwyin s¢ ofthe halfstime of that

|amoeﬁtﬁdse|rﬁ1ﬁlravenous (i.v.) at a single dose of 100

m crogram per nouse and NIR fl uorescence signal was

measured 2 (Fig la) and 5 days (Fig Ib) therafter.

Agmins;'ﬁteitmm ¢fi ameibvadg sduselewdidsy al bastdished ELISAswasnpkrfated to

vant surface

telatel)thggq'eiulljr?%th%ibﬂﬁ 10T rgcg'esménq{altnﬁeqn%ﬁle “ssue and

|||) the mab accunul ates over tinme in the target

Resalise. Exanple 2: Optical inmmging for PKstudies of

anti bodies in vivo Mce carrying s.c. H322M tunors

Bave Peen injected with 50 m crogram per nouse (single

: an antibody against IGFIR N R fluorescence

st.ctg en ne u;ed 4 day after aepPI i cation of antibody
MM—W 2a

I&,@ghéﬁfﬁgﬁé‘l{ qut(?rdat% Ealﬂgg&st) %(%c[e‘l, l, Qﬁaﬂé fhst tﬂ@ 1R labeleld with Cy5.5

unor er ea
tWATORjefted antrieaonh . Vrﬁatl)t 3 sighlecdose gp’ 10@ RICIggEITe e uReuse and
Nyt ﬁ@&ﬂewn&h%&hewmeasﬁr&p@f(prgetﬂa)t :QlcpbaﬁlW(Flg 1b) therafter.

ar t ment Accqrd
Aqul)smon time was seconds ese pgctétlres mc?lcate t%at i) the tumor cells

express the relevant surface molecule, ii) the mab localizes to tumor tissue and iii)

the mab accumulates over time in the target tissue.

Example 2:

Optical imaging for PK studies of antibodies in vivo

Mice carrying s.c. H322M tumors have been injected with 50 microgram per mouse
(single dose) of an antibody against IGF1R. NIR fluorescence has been measured 4
days after application of antibody with an acquisition time of 4 seconds. Fig 2a
indicates that in tumor carrying mice the Cy5.5-labeled mab targets tumor tissue,

whereas in tumor free mice the mab ,lightens up“ the whole mouse indicating that
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| evels in tunor free mce (neasured by Elisa) are
hi gher conpared to tunor carrying mce (Fig 2c).

WE2@API\|IB: Correl ation of N RF signal intensiPCEEPNS002395

with serumlevels Mce carrying H460M2 tunors s.c.

have been injected i.v. wthhyga single dose of an
anti body agai nst |GFl R | abel ed vvi t h c,y5 5. At
different tinme points therafter worescence

giwbely spnfipedy o Mmasfqmeﬁtmﬁ% Fds Jueortagly, serum

fldvelRr s e@isie fred nfias i (hjeavited (yaBlidah iagel Highes Woipagedifo tumor
t he .nunher I;ang signal intensities of the pixels in the
cRgYige myfe (Eig &Pest (RO). Serum levels of antibody
(ng/mM) was neasured by ELI SA. The data show, that the
Extmpled NI R fl uorescence versus serum | evels
(enrichnent factor |ncreases over time from3 1 to

rre £ gnal inténs f awith senimlevelsi n t unor
ti ssue (Fl 3) and t hat ant| body concentrat| on_in the
tMie carrying FA6PM stugmars € apavieperd injested harvithya siglgrdose of an

Eﬁﬁmﬁagﬁmsmm la@@le@fmﬂﬁt?y 8NAt different & 1ﬂfsQﬂerafter NIR

%E'ﬁ q%en usi ngﬁ? EI tion of. | abel e antl g\ﬁ %ﬂ
CRISE ¥as HirasBeayt é‘él%%‘é‘i“@@ qﬂ’%% $FPYTH Rp{uogescence
tmmfﬂsnsr wasCqudnaified bgenmmingaipethei numbet dnfdl sgisal rigteasidassef the

e 0 Tod FFBE LN BEFOATSLA Al B ARIBGE PheB was

eren ar OU
be@nuned Jbe@tu,fd\ \Mherdawhngl/, thab theeratip OQN flugrescepice versus serum

|lé\}3§| @Hrla%ént%éérﬁ&E}Q%YO@P %n@ﬂoh@pﬁ k&G9 amdhéa%é tR4t the
different ratjo i) ratio of qnélf%ah .nop-1abe

trpabpageHmulgtes ma'tq%oroﬁﬂsw%%qgéd YeQP“fe‘ttba“?)“ in the

Tl ol eysue iireadandy 1ddgeptRaces&an. ntensities in the
region of interest was measured with an acquisition
time of 5 seconds. The results show that the strongest
I‘gi%mlg&u%rescence signal was generat ed after a single

]
o D@ BB ANHPOQYt | - HER2 antl body and
nonI beled anti - HE ntlbody at_a ratiq of to 2. (17
leesmﬁﬁ)caa@tr&%ﬁﬁ GmaRs- Ce%\fee‘gfgrlﬁaleﬂsﬁdrV- witha single
Qlo@élt’)f ayC;aBataeeIEabhe-r{HgambBodyHt g dé@agd PN mbease. Ihaddition,
ap.injection
ARt eheRs R ik, PR B R st 28R mepes. o ity of
dibeledr @tti-bleck aatlhqdygm(dsnwrglaimlddzh&tlhgc)y gedidiesdné satéo 1) ratlo of
51‘%1%‘19&‘ ﬂoﬁ%}aﬁ?ﬁdﬁ)n&g? %ﬁgngggc? ?ﬂﬁ%ﬁﬁh'&d RELERALSES 9). Two
days thereafter fluorescence intensities in the region of mterest was measured with

an acquisition time of 5 seconds.

The results show that the strongest NIR fluorescence signal was generated after a
single injection of 50 pug Cy5-labeled anti-HER2-antibody per mouse (Fig 4a). After
a single i.v. injection of a mixture of Cy5-labeled anti-HER2-antibody and non-
labeled anti-HER2-antibody at a ratio of 1 to 2 (17 ug and 33 pg) detection of Her
expressing tumor is clearly detectable (Fig 4b). Fig 4c demonstrates that an
injection of a mixture of Cy5-labeled anti-HER2-antibody and non-labeled anti-
HER2-antibody at a ratio of 1 to 9 (5 pg and 45 pg) generates a significant NIR
fluorescence signal. This indicates that a combination of labeled and non-labeled
therapeutic antibodies in ratio 1 to 9 is feasible for application in the clinical

situation.
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therapeutic antibodies inratio 1 to 9 is feasible for
application in the clinical situation. Exanple 5:

w@rosi®|dd on of NIRF signal intensities wth SBCT/EP2008/002395

| evel s SCID beige mce carrying KPL-4 tunors s.c. are
injected i.v. with a single ffpse of a Cy5-Iabel ed
anti body against Her2 at a dosage of 50 ng/ nouse. In
addition, different group of mce are injected with 50
ie of a m xture of Cy5-Iabel ed
5 ti - HER2- |body and non l.gbel ed . ant i - HER2- ant i body
Eglat glinte FLEHHBEREE t o non- | abel ed

k@‘ﬂ? Bt it kBHs o SRR AL 89 b o or
Sygrlabdedanptilmlys agaibt ilend atna adogages of 50ug/ i meussf 16 addition,
%ﬁﬁ&&ﬁégro# Bf]fn'lééoJ ngﬁﬁ@ &?wﬁtﬂts%gfg/ Tn}’odsé oﬁ Atk 8fj%‘£§/ [labeled

s gn I Nt ensi |eso
ansdilER2-antibedyrangi nan-libeled e ddERY-muyihodyss differertvatia i) ratio

Qf 18531 dde Borl- meélgélh t@rzeamfﬁs Y5188 oPabEledl 6 noBXaHRLE 186 9. At
u0|n t he do g) Ighiy associ ated si de- effecﬁg h
g} H’g‘ju H@‘nfsh &’gréé RFSCHUE BB e ™MAATH d‘i}t an
Q@ﬁlﬁgﬂgﬁ 3l 06 Ddecdids. NIRHluohdsedifek intenditytihigudrmifiel #¢ summing

ant i bo

e. nor Jest.agent
A bl shilisaPin Phefle ) ThEBr i Mg P e Tgon
Feoun tryels as artitpEygngiml} awokeassotedthydil.I$A Hi sti di ne- HCI ,
al pha- al pha Trehal ose (601, 0.01% Pol ysorb, pH 6.0.
%&F?ﬁé:uti ons were diluted appropriately in PBS for

injectrons. Cell lines and culture conditions The

Mang me@&se CRANT&lugaSddcidtéadKBlfects) B3HroIRABing the dose
est ab ftLom the mal | g ntat pI e% ra ffu5| on f?lfle Bheled

Q l

rmtlbeﬂgm &ea@omvﬁhexﬂudaaﬁﬁsr Er bB fam I y r ecept ors.
(Kurebayashi et al. Br. J. Cancer 79 (1999) 707-17)

Tiesageossl | s are routinely cultured in DVEM nedi um ( PAA
Laboratories, Austria) supplenented with 10 %f et al

Have astsienmab @pdagasavimab dakdedywith - harq proydsyl agta 2preg/ml
isfock SOR{tRM-ihAidhediel, ﬁqﬂﬁhﬁﬁl@a mehﬁﬁis&m)mml 0. ur% Polysorb,

g er forned V\ntc&} SI Alxél
37 o Py Soliices eieatitnecatroB3uEnde PES Ridietieatt  or
in vivo study. Animals SCID beige (C. B.-17) mce; age
10-12 weeks; body wei ght 18-20 g (Charles River,
Sul zfeld, Germany) are maintained under
Sprdldirfes en@)amlmrg@nndmees condition with
The human breast cancer cell line KPL-4 has been established from the malignant
pleural effusion of a breast cancer patient with an inflammatory skin metastasis and
overexpresses ErbB family receptors. (Kurebayashi et al. Br. J. Cancer 79 (1999)
707-17) Tumor cells are routinely cultured in DMEM medium (PAA Laboratories,
Austria) supplemented with 10 % fetal bovine serum (PAA) and 2 mM L-glutamine
(Gibco) at 37°C in a water-saturated atmosphere at 5% CO2. Culture passage is
performed with trypsin / EDTA 1x (PAA) splitting twice / week. Cell passage P6 was

used for in vivo study.
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daily cycles of 12 h light /12 h darkness according to
i nternational guidelines (GVSol as; Fel asa; TierschQ@.

WORG0eN1%r3 i val , animals are housed in the quarRCI/EP2908/002395

part of the animal facility for one week to get

accustoned to new environmeni; and for observation.

Conti nuous health nonitoring 1s carried out on regular

basis, Diet food (Alltromn) and water (acidified pH
3;5 are provided ad Iibitum Tunmor growt h
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/th%nﬁaﬂ r@{m@e#o!r o%USVP&QStbCQSte stomieal 48 htv 'Eh%‘?&'n%’bﬁthand for

trans te to avoid aggregation. Anesthesja
iobsgEERtiQY. rﬁ‘d’tlﬁ%‘PH@ galth gymétesing 1f cpraledt QWroruRgular drasis. Diet

F6&d {AIRPOHR) anWiwaber Pa@dificd PRI 2. 913 ) ahaprbeided R B¥it@has) ,
i ndi vi dual nouse nose-nask (silicon) and Isoflurane
(Phar maci a- Upj ohn, Germany) in a closed circul ation
system Two days before injection the fur of the

aﬂimr@lj grolvfh isnm??h st Qhes A Rr{v% manmary fat pad

Is are injected

&m's Gl hﬁﬁv@tecﬁ (%MD%?)?@O;W caﬂtﬂ%eo ﬂ’éslikg (G'rgmr TriFlask)

penutlrrateln ul nal at pa
alﬁééfqﬁ’éferrfédnmps@ cgpre mpedigng Wathsgioace apd sgsusepded in PBS.

:Af&rczﬁi |ad§1'ﬂ1%ﬂ§lnﬁrhﬂfh Stepnwaﬁtm bhd Cﬂlﬁbuéxhgcéik kﬂazguaq:elrralcon
I‘ cell. onas t.0 da

0B s FostcilRfer SRasinnd v/ R el BT pamarlyegion was

dardfyllyf etixetbtvadt itcamsfef mpetm tal aveidpelbniggregatich eAsesthesia is

353 yFRE TR M BBRONE R oBIRRL MR Dion

vcéémlbyr aademgi@s)x uneivideel umeustasnasearaskedsibsond alangedsoflurane

t(%&ﬁné@ﬁ }’ nPrGeH'ﬁlraM vl HRIded Ucﬁﬁ%ulaﬁoﬁaslyﬁb‘llnat'[% days before
accor di pr ot ocol (TV.=_1/2ab2, where a an

b
APISCHRh e, ta“b‘Palﬁéi él?ageé;f URGR WPy fppad (im.fp.)
Tigjectiat, &Blls Ang Ilﬁ)aﬁé@rord’fdﬂ@ldﬂlyemo@%himglﬂde) pHi@Nthe right
cul tLO val ue

Vb)eengﬁfdnalte 1n%1t11011a%1amma1‘ﬁl ?aq dpad[9 o} Cf:ag'na anestﬁetlze mouse. SFor the

ocume as nea
dethicdopio nmplaatativentheafell anipensien Tumpactedghraugh the sldnamder the
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or each group grou ely mat ched
before treatnment, which began 20 days after tunor cell
injection. Goup A: Vehicle group - receives 10 nl/kg

ﬁg,ml%gg‘lgger intraperitoneally (i.p.) once

Animals are controlled daily for detection of clinical symptoms of adverse effects.
For monitoring throughout the experiment, the body weight of the animals was
documented two times weekly and the tumor volume was measured by caliper
twice weekly. Primary tumor volume is calculated according to NCI protocol (TV =
1/2ab2, where a and b are long and short diameters of tumor size in mm, Teicher B.
Anticancer drug development guide, Humana Press, 1997, Chapter 5, page 92).

Calculation values were documented as mean and standard deviation.
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weekly. Goup B: trastuzumab is adm nistered i.p. at a
| oadi ng dose of 30 ngy/kg, followed by once weekly

waelowed1wd3 15 ng/ kg (nmai nt enance dose). G oup (PCT/EP2008/002395

Aconposition of trastuzumab and Cy-5 | abel ed
trastuzumab at a predetermngd ratio of 9:1 is
admnistered i.p. at a | oading dose of 30 ng/kg. At
different tinme points (usually once a day) therafter
Nirratmeng planimglse S|gnals are measured with an

uisition time of sec | R fl uor scence
bR i ke AR S G (woF NeT s Tanghly 100
Sh@lﬁ fh= l(ﬂbe Bé‘dhtgrﬁﬁp)oﬁa(ﬂhg’ropp ¥sadl sselymmatbleed lﬁﬁjd)mnreafmtdtewhlch

oI|d Flrst EP X|nun1of the NIR fl uorescence
an2 r cel
PENSI & A nee | dependency of the tinme.

tah
3‘?’“5 Aﬁe&*ﬁ%’% festEs Rk PRI BLALAAREEG R8RY Oy F8nce
Yp0|nt when the NIR fl uorescence |ntenS|ty has
decreased by 10% conpared to said maxi num The tine
|G1toﬁf>\mkraaﬁidiﬁﬁ5hs|aﬁﬂ‘ﬂhi§@rm > afdlballing Hos&f 30t ARABCRIIowed
ose is %ﬁ g use€y£h¥éh neral gsge i nterval
tAREE W ETONSREP %%“ﬁ Q%< The consecutive
mai nt enance doses of 15 ng/ kg only non-1| abel ed
tGrasp (Z e @rséionhetragivzemahtand KlysS lgbeled trhstdnssab @raoup

%rpa&é’rﬁﬂf? dblta'n%rbf@fl ib &m&mg p2ld, 18%’d1?g g&g&%lf%@ mg/kg.

trastuzuma pre etermned rati
adm nistered i.p. at a |oading dose of 30 ng/kg. At
dhtrdilerent time peings ( wuslly aaeea A3y) dherafter NHWWW@@&W ggnals are

Nh&sﬁ}eu%ﬁﬁ (h%nf&luiishtﬂﬂﬁhﬁleabielm&ﬁrlgﬁgll\lm tflloPd3cence intensity is
uor.es

SeliErd b7 Pumigtia ey 82 A TEPoL PR MG Pl in the

Stgnabfﬂmmehénhnes of the pixels in the region of the
solid tunor. First the maxi mumof the NIR fl uorescence

;P]Is? ﬂ%@h&thﬁlrg SF B{enN pg ﬂub ﬁp@ﬁqgﬁ&? 1so<§et£xlljr§ Ed iFEd pendency

e tinme polnt enance OSE o

rif/theytics) T/hqmdhre Sipee Rint agﬁaszmetep@ncs@p& of Yang/ke Otnh'enon-
tlhmedoehnhzdmﬁﬁ ist d@erhiRed lay! dﬁeeﬁﬁenls(ﬁnt Whenshé WiRaBuorescence

decreas OW 0 red to s
B n Pt BYCTESr [ Al GomSBEh S b | LR B interval

d&S\eeeinSioichﬁgﬂ dd&eﬂhdaﬁistt ieingEmeatadosd asthge usédasak general dosage
lﬁ{ ‘éfazrbaeﬁxg%%gg&%eé’uﬁ% ﬁu‘ﬁg}@ﬂ& dﬁ?e%esfhe TJ%E) ?Cc%gﬁee%élh%éﬁance

tdcasst of 44 rmgjkepelytrwenlagerl@daﬁaﬁuzqrmlsarg dheargivengu sleis gegepallose.
E: A conposition of trastuzumab and Cy-5 | abel ed

t(‘éﬂfu‘plﬁ wahnﬁésu@mp&ﬁ%t&hmalﬁeaddr@u Ribeled FadtubSmab at a
aam

ni st.er |Qadl
A graHted 1o fﬁ& miAIE Poﬁ @1&&398%9@3&?%
NI R fl uorescence S|gnals are
At different time points (usually once a day) therafter NIR fluorescence signals are

measured with an acquisition time of 10 seconds. NIR fluorescence intensity is
quantified by summing up the number and signal intensities of the pixels in the

region of the solid tumor.

First the maximum of the NIR fluorescence intensity is determined in dependency
of the time. Then the time point for a first maintenance dose of 15 mg/kg only non-
labeled trastuzumab is determined as the time point when the NIR fluorescence
intensity has decreased by 20% compared to said maximum. The time interval

between loading dose and first maintenance dose is then used as the general dosage



measured with an acquisition tinme of 10 seconds. N R
fluorescence intensity is quantified by summ ng up the
woeesber4and signal intensities of the pixels iPCT/BER2008/002395

region of the solid tunor. First the maxi mum of the

NI R fluorescence intensity if determ ned in dependency

of the tinme. Then the tine point for a first

mai nt enance dose of 15 onl.y no Labeled L
fintgeval, batveesn @na%vemrﬂaéateagn% éow n@ HEPREC WIS Magpienance

NokRsfolf U9 HRgleesHl R nbiletddt tyashamnti®Gr earagiveyt aBEHis general dose.
conpared to said maxi mum The tine interval between

adi ose_an t i nt enanc e

C380R & o B ernPiiinh o1 iR BEE 23 Tebled AR PER ot
I]mdetcenam@hrado&és 1 isfrbmingstered iipi ate loading dosand 80 dutks
of 15 ng/ kg only non-I|abel ed trastuzunab are then
e \defferBht Egpgﬁpﬁfsﬁ!xﬂ 9&& a @? @hérl«i‘ﬁ Ngahaslc gnce signals are
response 0 I S _caonpare
Jeqagered ity gn| %mwéalonpmewfg&b S%ﬁ%ﬁb NIRn flupieageng, é‘?téil%ty is

h@nﬁﬁ&ﬁbﬁ%}hnﬁ BPNHE nutnbed HRa! sHHaP irftensitidtofthe PHRWPIn the
gé f e@£ omer dosage, which presumably causes

qng @ﬁsﬁ Bt ed si de effects).Patent Claims 1. A
pharnaceutlcal conposition conprising a) a non-| abel ed
lﬁmsodiecnatimm pOURYNIR fhabnesrence intensiex fsrdeteririnécain dependency

f
L T TR ST S B gttty
|1dt§qu tra&ﬁu@npﬂbe@eie&rmmgh ay the Bmefpaant whers thel NOR dtuorescence
nRRniiAPRACEed st ARG 309 %Bi'dplﬁ%dly to daid %Mﬁhﬂﬁcﬂkﬁ tifRl interval

s er s S5 oo 55 ot pert doae

ﬁm&ml Q:raabeeanctddaaﬂywblmdhr@ahce dbees eThe avabdcuties maintenance
SRR 4P ol T RO ER IR A B el Bl dose.
tunor di sease; and -and wherein the predeterm ned
rEhendh¢ treatmenteesporge of SmaupB and)Groups €00 isicampared, to select an
YnhisRe! Beblb ehah@sfgé a}ﬁielrmdme?em The rharBeeYeigonke is

on.acco 0 cIa|n12 ar act zed in
tqea%PagéwﬁedtOttbmf éfg B G &Riteths ey “Jasagee)Bich daes iy causes
e denigaRocined bide efigetdf EGFR, HER2/ neu, HER3, HER4,
Ep- CAM CEA, TRAIL, TRAIL-receptor 1, TRAIL-receptor
2, | ynphot oxi n-beta receptor, CCR4, CD19, CD20, CD22,
CD28, CD33, CD40, CD80, CSF-1R, CTLA-4, fibroblast
activation protein
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(FAP), hepsin, nelanoma-associated chondroitin sulfate
pr ot eogl ycan (MCSP), prostate-specific nenbrane

waeiosagersl PSMA), VEGF receptor 1, VEGE recept OPCREP2008/002395

|GFl-R, TSLP-R, TIE-I, TIE-2, TNF-al pha, TNF |ike weak
I nducer of apoptosis (TWEAK)34 ] L-IR, preferably EGFR
HER2/ neu, CEA, CD20, or IGFI-R 4. Use of the

non- | abel ed nonocl onal i body. of claim2 for the
manuf acture of the pharﬁ]g"c‘ Glaigps conposition of claim
2 for the treatnment of cancer. 5. Use according to

cl ai.mMpledaaaaitial coatbdshion@imgridéhgcancer is a solid
tunor. 6. Use of the non-Iabel ed nonocl onal anti body
accor d}: g B (?a elle%lI nmor%oc]::l(?ﬂal SH ?l%g%q)lillfl&ﬁg Vc% ﬁle%g(tr%&ﬂu ar domain
pharmae |ca on o ["airm or a

t unor ofa bamaerﬁtan@mnaMﬂEmer@m amd t hat a second t unor
treatment with second pharnaceutical conposition

COPI b3 shifod)bvhiERy EflRNaG! mmaﬂu&egcw&qybe@nd not

t he | abel ed nDnocIonaI ntlbod r

the siRypRredeteremgdrptipe M%asahéuosaag |t@i%h fﬁd antibody.
coupled to a NIR fluorescence | abel in the region of

t he2.s @\ plshrinap@ttichlscoBi)3osirfont deeonding touhimilgnal i ntensity
in the region of the solid tunor nmeasured after the
first treatnent. 7. A pharnmaceutical conposition of

cl ai m-2vieogin thd norstabeledend labelet mutibodyian tharapdutie dnénroclonal

t hat %nﬁﬁGMFHH%QB tltlé Saltagaﬂltlarvﬂotrﬁhﬁ Spé}pgvere rEressed turr(ljor-

phar maceuti‘ca 03| tion conprising .the no bel
monoc2gie4iatesit rpmwn drreherrin theveraxpessuan Hastnciaseawith the
ant i ba@wor isa4ded dnidst ered when the signal intensity of
the anti body covalently coupled to a NIR fl uorescence

| abel in the region of the solid tunor is 80% of the
maxi rrunmcl;wgmin thietpeeditdrynined tabie iy & deastO:biind hiemsxikiwn 100:1

t umor of hdfi-d bee?edatfotlﬁelédrh%ufbbﬁt treatment. 8. A

pharmaceu nposi tion according to clains 2 for a
first tunpr treatnent and a phar maceutl cal conposition
conpr i diepharmecensierl capPraionsreEdias &e clavm 2dalackaged By that

t he | apialtashorReRRlatighrotiht iskeidyted BonPthe @eAcdndiRBAg of

et Tty T TR BERLr Bt A g

first TRAMFreceptor 2, lymphotoxin-beta receptor, CCR4, CD19, CD20, CD22,
CD28, CD33, CD40, CD80, CSF-1R, CTLA-4, fibroblast activation protein
(FAP), hepsin, melanoma-associated chondroitin sulfate proteoglycan
(MCSP), prostate-specific membrane antigen (PSMA), VEGF receptor 1,
VEGEF receptor 2, IGF1-R, TSLP-R, TIE-1, TIE-2, TNF-alpha, TNF like
weak inducer of apoptosis (TWEAK), IL-1R, preferably EGFR, HER2/neu,
CEA, CD20, or IGF1-R.

4. Use of the non-labeled monoclonal antibody of claim 2 for the
manufacture of the pharmaceutical composition of claim 2 for the

treatment of cancer.
5. Use according to claim 4 characterized in that the cancer is a solid tumor.

6. Use of the non-labeled monoclonal antibody according to claim 2 for the
manufacture of the pharmaceutical composition of claim 2 for a first tumor

treatment characterized in that
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treatnment; and b) a pharnmaceutical conposition
conprising the non-I| abel ed therapeutic nonocl onal

waedoshody3 bi nding to the extracel l ul ar domai n BET/BP2008/002395

over expressed tunor-associ ated protein, and not said
| abel ed therapeutic nonocl ongg_ anti body, for a second
tunor treatnent. 10. Use of a non-1label ed therapeutic

nonocl onal anti body bi ndi.ng tEHﬁjiqéPéeXt rac [ [ul ar. .
donai @ SFongdiugies F@%ﬁ“’é‘é%g‘ Phasmaesutic &OB}P&P'&OH
; or : Ean?sa;nmfgalsé hio1e-1dbleled mdsrafdmﬁemib@ay afi@® ﬂboﬁietl{lbﬂbd

or e tr cancer
t omor Monefctal Bitbog iy AR kyerPd §hih ki tapg infprsty of the
m)nocIaonhd)d)amvalbodiyco@l@btoajhﬁRlﬂscbrescenlca/]abdh irsthiedregion of the
ant i b%gyd ﬁﬁH@lj i§ @?‘J/oyofcfl?é"rglaﬁi%\hﬂ %nglnﬁteflgly)gxqgg ﬁe%ﬁﬁ) of the

| abel Th a rmne and at
Maxi mﬂhd.oanqr mﬁasnmaf@b&eeﬁfsv@eqt@b@q ed anti body. 11.
Use of a non-| abel ed therapeutic nonocl onal anti body

bi ngli ng Eé?n{abﬁlt@ﬂtcroﬂﬁﬁisitiﬂnadf cHow® Br #firs®fumor treatment
over exgr essed 1é?rrE%tOlassom ated protein for the

manuf Z8FT3FETR i canent for the treatnment of a
pat i eﬁtseé‘d.ifdftamdﬁ greﬁfrﬁxmtavﬂode'tdld pldmacaricebgohgssition

sai d t gmf)nsmg grti ?ﬁ)e d%g I d?rﬁ?grﬁﬁbé)dghﬁd ngfhqu?eelle%d

anti bo an T ostere
coval emrhqplmhphtdmdty@s alriniRtéred whews thersignal mb@lsﬂy opthe

Use aghihlh/\dnaRng) B0BIA (R RIIRAG /el EREE Bkl ) B r2gihBY the

fluorescence | na sald patient 1s acquired
Use acebd Bimer is 88%| ofjthg mawatspélrm&eew i the segiqmef the

NI R f lsuRd agsén@easst@dter e 53t deatimehody sai d anti body
covalently coupl ed to a NI R fluor escence I abel in a

r egg olltna ! Ile utical compositi L uto ims 2 for 3 first.tumor,

nons Be‘&’ﬁ%}% elﬁ?*? %n SPISRIg to Shain 65 amndun to

t he eﬁtqaaoeitlamkiarphaunmemtloﬂ campowepexpmegsleg the non-labeled
tunor -ass rﬁi %lﬂ?)rd taﬁﬂrﬁoft ﬂ'{e lSlrk‘f'edt SRS aﬁ’ﬂclb(?d for a second

patient su ferl n% oma solid tunor overexpressing
sai d ttHMOF 1g3iERfditat ed protein wherein the non-1 abel ed
anti body is co-admnistered with said anti body

coval entdntaigeugnestising @ NI R fl uorescence | abel. 15.
Me

pat i or? *ShePEfehlicd Pofiphlar rir ot FRER 30et ERERcls R

t unor treasseti andd protein which has received

b) a pharmaceutical composition comprising the non-labeled therapeutic
monoclonal antibody binding to the extracellular domain of an
overexpressed tumor-associated protein, and not said labeled therapeutic

monoclonal antibody, for a second tumor treatment.

10. Use of a non-labeled therapeutic monoclonal antibody binding to the
extracellular domain of an overexpressed tumor-associated protein for the
manufacture of a pharmaceutical composition for the treatment of cancer,
preferably of a solid tumor, characterized in that the non-labeled
monoclonal antibody is co-administered with said antibody covalently
coupled to a NIR fluorescence label in a predetermined ratio of at least 9:1

and at maximum 100:1 of non-labeled to labeled antibody.
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a dose of the pharnmaceutical conposition according to
claim2, wherein the NIR fluorescence signal of the

wo 20mel1ed9d her apeuti ¢ nonocl onal anti body bi ndi PQI/EP200$1@2395

extracel |l ul ar domai n of an overexpressed
tunor-associ ated protein in f region of the solid
tunor is neasured. 16. Method for determning the NIR

fluorescence signal, of a therapeyti ¢ npnocl gonal
ant Hp&lsg oéwané%%eley tg%ﬁﬂﬁ?‘é‘& DBheCippTkan RbRSTANRGRGE b0 the

l/\;]lbeL eﬁﬁﬁa@llﬁl@ﬂH@iﬁéﬁfoﬂahe)véﬁkbﬁsiedﬂﬁlﬁloﬂfass%ciﬁ&ﬂilﬁﬁtein for the
ic as .receiye .1rea W th a pharnaceutd cal
conpo é'xllzﬂu(gaﬁzgérg ((,%F ﬁe%&afrgzng Fog:?f]ﬁ E‘eatment gp a paqxaen? sudfermg from
a solid tumor overexpressing said tumor-associated protein
wherein the non-labeled antibody is co-administered with said antibody

covalently coupled to a NIR fluorescence label.

12. Use according to claim 7, characterized in that

a NIR fluorescence image of said patient is acquired.

13. Use according to claim 7, characterized in that
the NIR fluorescence signal of said antibody said antibody covalently
coupled to a NIR fluorescence label in a region of the solid tumor is

measured.

14. A non-labeled therapeutic monoclonal antibody binding to the extracellular
domain of an overexpressed tumor-associated protein for the treatment of a
patient suffering from a solid tumor overexpressing said tumor-associated
protein
wherein the non-labeled antibody is co-administered with said antibody

covalently coupled to a NIR fluorescence label.

15. Method for acquiring a NIR fluorescence image of a patient suffering from a
solid tumor overexpressing a tumor -associated protein which has received
a dose of the pharmaceutical composition according to claim 2, wherein the
NIR fluorescence signal of the labeled therapeutic monoclonal antibody
binding to the extracellular domain of an overexpressed tumor-associated

protein in a region of the solid tumor is measured.

16. Method for determining the NIR fluorescence signal of a therapeutic
monoclonal antibody covalently coupled to a NIR fluorescence label in a
region of the solid tumor of a patient which has received a treatment with a

pharmaceutical composition according to claim 2



