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72000) and/or variants and/or fragnments thereof, characterised in
that the highly concentrated, liquid fornulations have a content of

anti- 1§EGFR anti A - F F R
particul arly @?eeﬁ"%'gﬂ’@ﬁﬁe@)&%%?%%’%gﬁ%r%?{ rﬁa&] eﬁﬁ%ﬂ? é}* '?' g;rﬁgééﬂ%egr eof .
Advances in tfhgedliRpui®foriuRitions cempaxingat east dae iantifEGER lantibody t he
course of the last 10 years to prepare a serjies of protei r]s for

phar maceut i caandioaps oot vasianks and/anagmentsc Briaricier PRICEIRR3 A Ynes.

Protein nedi ca- . .nments C I ' | d, for
exanple, in tct?ﬁﬁi?ﬁ a?ﬂ@ﬁ:@?%ﬁﬁ%%gﬁpﬁgﬁkg‘% g?@%ﬁ#@ M%n%%o erapy or
tunour vacci N@kiimabiiEMal h4os REMDETZC00) sy LidrafRrationdT reingentiorpl ex
t han conpyentional organic and inorganic active ingredients and they

have conpl ex futtheemoresalatestoi liahly coneentraied diawithforpHiations of amtit i onal

o el E R b, RLORbERe bbbl 6P i B oF
Z; grage and tfe%@ﬁﬁ?fﬁaﬁi@il@ﬂfbfbf&%ﬂiycﬁrméﬁ €226 ¢catupamb) ahg Mabed28.s
genous i nfluenhces which can have a stability-reducing action on

the protein aBNID&206G) and/envariants asdionFagments thewess -chatrrderises! iBt udy
accurately th uses, and nechani, Sns. the .. if] -, L i on
reactions in @PE I?'Shlﬁé’ogﬁ?'éﬁﬁdé{%é)fq"@g%ﬁgg&?5‘% éicﬂs%ﬂ&?ﬁg il e
15 EGFR antibodies of 10 — 250, preferably 50 — 180 mg/ml, particularly pref-
erably of 100 — 150 mg/mi, and the to use thereof.

Advances in the area of biotechnology have made it possible in the course
of the last 10 years ta prepare a series of proteins for pharmaceuticai

20 application by means of recombinant DNA techniques. Protein medica-
ments, such as monocional antibodies, are used, for example, in tumour

. therapy, for example for specific immunotherapy or tumour vaccination.

Therapeutic proteins are larger and more complex than conventionat
organic and inorganic active ingredients and they have complex three-

25 dimensional structures and numerous functional groups which effect the
biological activity of the protein or alternatively can cause undesired
effects. During preparation, storage and transport, protein medicaments
are exposed to numerous exogenous influences which can have a stabil-
ity-reducing action on the protein active ingredient. It is therefore neces-

30 sary to study accurately the causes and mechanisms of the specific deg-
radation reactions in order to be able to stabilise the protein, for example
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Borchardt R T. (1989) Stability of protgi n pharnma- ceuticals. Pharm
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physi co-chem cal “properti es and degra- il on reactions of the

di fferent pr aiieg MC., Rataldfl §& Bircleardy REEt(a889)s$tabiilityoofprotein pharma-
formul ations to novel protein actjve_jngredients. Suitable pharrna-
ceutical for rRAUERISHEhIM.FRss 8. ﬁé%"@ﬁsgct ive ingredients are therefore
still a major challenge. Although ultrafiltration is described in the
literature to date as a standard 15nethod in downstream processing in

t he pur®fi cattieniitefatuecdisbibsestupemustfeimdalidresydfdherapdutic protéias.( 2000)
Phar maceuti cal Fornul ati on Devel opnent of Peptides and Proteins,

London, p. 1-Hawevenihedsegeiremenisids caapasition of @ phRERGRsutical prepa-
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6, 252, 0%f describes the preparation of highl: - t | body
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aggreg- ates of 4% even directly after preparation. In addition, the

anti body for-major gbaldengeobt ai ned are not characterised with respect
to their native structure and stability, which nust be regarded, for
exanple, as very 30 inportant with respect to the i munogenicity and

efficacy of tAghGYH RRENirEe6MY dddcABed in the literature to date as a standard
15 method in downstream processing in the purification of recombinant pro-
teins (Taylor and Francis (2000) Pharmaceutical Formulation Development
of Peptides and Proteins, London, p. 1-212; McPherson A. {1989) Separa-
tion Methods, Preparation and Analysis of Protein Crystals: New York,
Robert E. Krieger Publishing Co.,Inc., p. 1-51), advantageously high con-
20 centrations are not, however, achieved in downstream processing. In
addition, dilution of the process solutions obtained can occur again due to
. subsequent purification and chromatography steps.

Although US 6,252,055 describes the preparation of highly concentrated
25 antibody formulations by means of ultrafiltration, the antibody formulations
prepared in this way have, however, a high proportion of soluble aggreg-
ates of 2 4%, even directly after preparation, In addition, the antibody for-
mulations obtained are not characterised with respect to their native
structure and stability, which must be regarded, for example, as very
30 important with respect to the immunogenicity and efficacy of the antibody

formulation.
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formul ati ons osed 1n W03053465 however, a relatively | ow
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15 nounced aggregation tendency of proteins and in particular of antibodies,
even in low concentration ranges, was sufficiently known (S.A. Marshall,
G. A Lazar, A. J. Chirino, and J. R. Desjarlais. Rational design and engi-
neering of therapeutic proteins. Drug Discovery Today 8 (5).212-221,
2003). Thus, the aggregation of proteins is described in the literature as
20 the commonest physical instability reaction (W. Wang. Instability, stabili-
. zation, and formulation of liquid protein pharmaceuticals. Int.J.Pharm. 185
(2):129-188, 1999).

Although formulations comprising Mab C225 (cetuximab) or Mab h425

25 (EMD 72000) are disclosed in WO03053465 and in WO03007988, the
formulations disclosed in WQ03053465 have, however, a relatively low
protein concentration and they are not stable in the long term at room
temperature. The formulations disclosed in WO03007988 likewise have a
relatively low protein concentration and the preparation {lyophilisate) has

30 to be reconstituted before use.



The process of |yophilisation for the stabilisation of protein

formul at i g 200808Hs8€! 0sed, for exanple, in W9300807 opcy@piafdostn7
but significant di sadvantages of |yophilised preparations consist in
that the user has to reconstitute the 1Vophilisate before use, which
represents a considerable 5 source of error in the preparation before
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Formulations to be administered subcutaneously must not exceed a

st abl e,

volume of 1.0 — 1.5 ml and must furthermore be euhydric (pH 7.2 or pH 4.0
- 9.0) and isotonic (about 290 mOsm). A further advantage of subcuta-
neous formulations lies in the possibility of self-administration by the

20 patient. However, the stability of the protein shouid not be impaired during
the concentration, i.e. the increase in decompopsition and aggregation
products shouid be acceptable within the bounds of the specifications.
Furthermore, such formulations should be free from toxicologically un-
acceptable substances or only comprise the latter in physiologically

25 acceptable concentrations.

Since, due to the difficulties to be expected, already established protein
formulations generally cannot be applied to new protein active ingredients,
the object of the present invention was to find novel, stable, highly concen-

30 trated, liquid formulations for for therapeutic proteins, in particutar mono-
cionat antibodies against the EGF receptor, far example Mab C225
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tRat their efficacy is retained during Preparation, storage,
transport and adm nistration and these fornul ations conprise no
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| yophi l i sation. Thé formnul ations according to the invention are

physi ol ogically well tolerated, can be prepared easily, can be

di spensed accyr at el are st abl e 20t hroughout storage, during
mechani cal stgﬂggmﬁﬁdgqﬂﬁfnﬂ§iﬁﬁle, during multiple freezing and

t hawi ng processes. Surprisingly, it has been found that the highly
concentrated anti-EG-R anti body formul ati ons prepared by processes

accor di ng to Stmprisingtyhighty 2éruemnatextpharmaceutizal pntyidsfR antibddy> 99%
?“@ | medBt | onpreRaANRgS Hgh b AdiHd mAtaD, faSHRte BIgiPn CoRPETEAIcRY |
o oE0 % orgfR PR T pran ol 1 o, Pk
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The formulations obtained by the uitrafiltration process are preferably sta-
15 ble over an extended period or they can, if necessary, be mixed with suit-

able stabilising adjuvants or stabilised by subsequent iyophilisation.

The formulations according to the invention are physiologically well toler-
ated, can be prepared easily, can be dispensed accurately and are stable
20 throughout storage, during mechanical stress and, for example, during
. multiple freezing and thawing processes.

Surprisingly, it has been found that the highly concentrated anti-EGFR
antibody formulations prepared by processes according to the invention

25 comprise a monomer proportion of > 99%. The resultant highly concentra-
ted, liquid formulations according to the invention, having a concentration
of 10 - 250 mg/mi, particularly preferably of 50 — 180 mg/ml, particularly
preferably of 100 — 150 mg/ml, are physically and chemically stable, i.e. no
change in the monomer content with an attendant increase in soluble

30 aggregates occurs, which would be regarded as highly crucial with respect
to the efficacy and immunogenic side effects (Schellekens H. (2002) Bio-
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respect t Lgacy and i nmunogeni c side effects (Spehgiph@dsRTor
(2002) Bi gybqwz')&%lO?MMPCT/ EP2005/ 000797 - 6 - equival ence and

t he i mmunogeni city of bi ophar maceuticat@:: Nat. Rev. Drug Di scov., v.
1, p. 457-462). Neither do the ultrafiltration processes used cause a
change in the primary structure of the protein. In addition, no
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accor di ngly tm@rih6lafisss BBSbrdingdo B lrveRti@esoci ati ons may occasi onal I'y
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ozol Ul pr oftis e esed alesTha et S B B TR A V| F
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accordi ng to the’i nventl on scribed bel ow are distinguished,
sur pri sitAgl y, mblecales is inoneasedadndntragesd nembecokebllisiam iskdcghrdimgly ei n

O oA FISE sl SR B8 e G St T
200510774 14PCEECORAAN fakes place due to nucleation and growth mechanisms,
in which the critical nuclei are often soluble associated proteins which,
however, are able to convert rapidly into insoluble protein precipitates
20 (denatured protein) (Reithel, J.F. (1962) "The dissociation and association
of protein structures”, Ady. Protein Chem. 18, 123). The size of the protein
. aggregates increases with increasing protein concentration, as has
already been shown for B-lactoglobulin (Roefs, S.P.F.M., De Kruif, K.G.
(1994) "A modet for the denaturation and aggregation of p+-lacteglobulin”
25 Eyr. J. Biochem. 226, 883-889).

The anti-EGFR antibody formulations according to the invention described

below are distinguished, surprisingly, by one or more advantages,

selected from: high protein concentration, high stability, low aggregation
30 tendency, low viscosity, high purity, absence of pharmaceutically un-
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wel | tol er&@cﬁgw q the possibility of direct use. PrepahalphfdRioon7e
processes accor |ng to the invention described bel ow are di s-
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processes accor Ing to the 1nven nare u ra I'on processes
such as stirred ultrafiltrati on and tangenti al flom1f|Itrat|on (TFF).
WO 2005/ 077414PCT/ EP2005/ 000797 - 8 - solutions, such as,
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pri net - esses according to the invention are, in particular, characterised in that the
highly concentrated, liquid formulations obtained have a content of at least
one anti-EGFR antibody of 10 — 250 mg/ml, preferably 50 — 180 mg/m,
particularly preferably 100 — 150 mg/ml.

20
. Processes according to the invention are furthermore characterised in that

the anti-EGFR antibodies are monoclonal and of murine or human origin,
preferably of murine origin, and are chimeric or humanised. Particular
preference is given to the anti-EGFR antibodies Mab C225 (cetuximab) or

25 Mab h425 (EMD72000) and/or variants and/or fragments thereof.

Ultrafiltration processes according to the invention are ultrafiltration proc-
esses such as stirred ultrafiltration and tangential flow filtration (TFF).

30 The ultrafiltration of the antibodies according to the invention is preferably

carried out in a suitable buffer system, i.e. stabilisation of the reaction
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particul ar t i_ndi L. 0BLDL t { b Rei faligands,
In particul aﬁﬂg&g?%%%@m@%g h@%ﬁ%gygﬂég{#%ﬂ%%@? V?n%bglgfl on
of EGFR- medi afieslinfilugnés of thansindiag iof lowamd) doiidr wdighti stirfactanties@he of
EGFR- nedi at ed di seases. 25anti-EG-R anti bodi es: anti-EG-R anti bodi es

accor di ng t o theemalstebitityandsesopdayesteustyre b hafe! Gallgidsand SLrfaces Ae or
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2005/ 077414PCT/ EP200Q5/ 000797 - .9 - EGER are described, f. e :
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With respect to the anti-EGFR antibodies according to the invention and
for the purposes of the present invention, the terms “biologically active”,
“native” and “effective” are taken to mean that anti-EGFR antibodies
according to the invention are able to exert their biological action even

20 after conversion into formulations according to the invention, in particular
the binding to EGFR, inhibition of the binding of ligands, in particutar EGF,
to the EGFR, modulation, in particular inhibition of EGFR-mediated signal
transduction and prophylaxis or therapy of EGFR-mediated diseases.

25 anti-EGFR antibodies: anti-EGFR antibodies according to the invention

are preferably monoclonal and of murine or human origin, they are par-
ticularly preferably of murine origin and are chimeric or humanised. The
antibody directed against the receptor of epidermal growth factor (EGFR)
is particularly preferably Mab C225 (cetuximab) or Mab h425 (EMD 72000)

30  andfor variants or fragments thereof. Further antibodies directed against



is a chinmeric anti body whose variable regions are of nurine origin
and whose w@aeb@flig €gi ons are of human origin. |t waspcEeebsmdrslor
the first time by Naramura et al., Canger | munol. | munot her apy
1993, 37: 343- 349 and in WD 96/40210 AT 10 Mab h425 (ENMD 72000) :
Mab h425 (EVMD 72000) is a humani sed nonocl onal anti body (Mab)
obtained fromthe nurine anti-EGFR anti body 425 (Mab 425)
(EPOSS1472) . PR HE RSO QABMOR) ih EPOBEBH02 4A8IveNalP Careaed | n
ce I ne A431,

t he human carci noma since it binds here to an
15ext r acel | ullast. ¢p93, @oe 2333 (Makep2&)er mal growt h factor receptor
(EGFR). It has been found that it inhibits the binding of EGF (Mirthy
et al., 1987). Increased expression of EGFR is found in malignant

ti ssues from ' cos n l{?ﬁ Yodn iaSclmidamesi bl e
active ingre g 0243 4 ER 'ﬁ%ﬁt erda%"gutl cé%?gat ITEII’I'[_ gf
human tainour provéniantitiddytwsich bimals 26 treaiEGFt reaeptivh tMat2 6226 dcetukimab) mour

cytotoxicity in vitro and suppresses tunour r%r owt(sg of . cel| .li ngs of
epi der moi d arigl achirpeEe RNy WHRENEEIADIE (ROIGTE FRE SWENGONGIN ang gg7)

In addition, | bj f
human nal i gna os%ﬁg%&?ﬂf%lﬁ}ﬁ%g@?@?&dﬁ%sﬁ@& 'tg%%&e%ﬁﬁ% Irt%ié firs?
humani sed andingdbyNaramiicy efsal ai0andes bimaral, Inimenatkerapy e 99Bn37: 343-
25EP0531472; Kettl eborough et al., Protein Engineering 1991, 4:
773-783; Bi er34%tand in WEHRMP2tHhAdpt her Pharmacol . 2001, 47: 519-524;
Bier ety@l ., Cancer |nmmunol. Inmunother. 1998, 46: 167-173. Mab h425
( 72000) is a humani sed anti body (h425) which is in clinical phase

gl and \Ahosrﬂasﬁnzs%nmm%nz Mab ¢ARBYERD P20GO)lis aduthanidedmongy- 1
chai n (EPO53

] 5/077414PCT1EP20051000797 - 10 - H
anti - EGER antaloliastbedi(Mabyntinaed §omy therBusem st R apibpiViy as

Climical t 11 AN DHERGES T, T mifiRE rdrtiond! itbodP ko RSk 9
exanpl e, al sahRlogedin thd Biaman cafZihdma Bell lin©meiah, siteanitttinds 3@ 1o aB8:

517-23; ncer Research 1999, 59:1236-43). Antibody: antibody or
i munogilBbul i extiaselidedepitopenef the eaiiesmakaneudh fastorraeepar (FfakR).dk ¢ he

t i ti I R - j ' -
Bt bodi e anrsied Bybf @ drupks ik bt G MR BLAL9A) 1o
10bodi es) andyrbagdd exprassivn Bf BGPRIRI Rbund ire@kligRam abaus fremtviatiods es
(Mab) which are biologically active, and variants and f ragment S

t hereof . The smireesland copsequerilytMain 429 inHa gossibigacive dngiedient o thew
or nore antibaqdies .or fr nt [ L fer i.ndi ng
speci ficiti es&aﬂ'a"%ﬁ énﬂtﬁﬁ%gs?lbt colﬁgaqgﬁegl; R@E\%&b@dﬁ ﬁgﬁ-lfc‘)lﬁse’t'tﬁ{egsa%é_r%o
aci d seBlencefpphd tiiMals 296 Iritidfiatdd LBd @ sytoteiitbpdiins andsuppressss gned
to different "antibody (i nmunogl obu- i _ )
. tumour growth of cell lines of epidermoid and colorectal carcinomas in

vitro (Rodeck et al., 1987). In addition, it has been shown that Mab 425

binds to xenografts of human malignant gliomas in mice (Takahashi et al.,

1987). Its humanised and chimeric forms are disclosed, for example, in

25 EP0531472; Kettleborough et al., Protein Engineering 1991, 4: 773-783;

Bier et al., Cancer Chemother Pharmacol. 2001, 47: 519-524, Bier et al,,

Cancer Immunol. Immunother. 1998, 46: 167-173. Mab h425 (EMD 72000)

is & humanised antibody (h425) which is in clinical phase Il and whose

constant region is composed of a x and a human y-1 chain (EP0531472).
30



li'n) classes: IgA 19D, I1gE 1gG and IgM A nunber of these can be

further suR@iudsioekia Nt o sub-cl asses (isotypes), for exagnpz008/odere?
lg&, 19G3, g4, I gAl and 1 gA2. Antibogjes usually have a nol ecul ar

wei ght of about 150 kDa, consist of two'ddentical |ight chains (L)
and two identical heavy 20chains (H). Mnocl onal antibodies are
obt ai ned from a popul ati on of honogeneous cells. They are highly

spect 1 ¢ and Ouimahlr-EAPR HibBARS M beAfrehaiRR by e XordMo(BeqBa-

ant i bodi es cover erent anti ies which are ‘directed agai nst
di fferent epincipgy.asRiescabee in W21 107 401 Wa8412602, BYOSBIRA50 Aalanti-

anti bodi es include, for exanple, the hybridoma nethod described. 25by
Kohl er and M Padyeynferaging cinisgitr 'a[fgshleﬁm)areaﬁr?aiwt%@ﬂasm?%\% ,
(1985) "NMbno i I : qgﬁ,%d :
Characteri zaﬁ"g%%Téﬁoggg’%%m&%’hﬁ}gb%‘g", é?ﬁerﬁg $r2a°t°3f§8'
Techni gles i n1B2acOantetResemnch M9 EY: 4P3Bi4d).0ogy, Vol une 13, El sevier

Sci ence Publishers, Ansterdam They can be prepared, in particular,
by known recom 30bi nant DNA techni ques (see, for exanple,

ant tbody 1 br asuddr By e el CRIdRla R 6% s BBt oA 6597,
- with the aihequrpbeestcfahe ptpsent frenliorand relatdsapkgarticidar, 2b poly-

(Nature, 352: 624-628(1991)) and Marks et al. ((fJ. Mol . Bid., 222:58,
1- 597(1991) ) . clymali aptbedigsEndrragiispecfic aatihadies(ferexampie pispecific anti-

S‘ﬁid;‘ﬁ"izﬁsb2r§%$§%>ﬁ%’%@*ih%faﬁ§ BLIbRRP Pt oel Rl SFHEERHE S
aWpd sequenceywhichyarg bisiegiogly@givengnd variaras apd daghtentoingeasty T6é tarm
sites or structures, also deglycosylated proteins), by PEGyl ation, by

prepar ati on | #lsasavensdieteregnticedies whichisonsish ef iwaemmpPLRYIDOGIAS Aint s

xanpl es. but TgupBEdRcedF oty b Rk Biing SoFr i dtedE s e
4111i ng to thg driwvendthen Depettingreh theQiriinb Acidhsedquensg bf teid dardtdrt t he
art. Frggrrents (partial segnents) of antibodies are cleavage products

of anti bodi esreging ABUbOdIes car hmaseigned to Hifierent "antiociyt(iremdneglsbuon
e 20 s el BR300 Bl bt Y FR86 Rah S8 b
are, for exan@ltRlivii&irtb ¥ab-classes (isotypes), for example IgG1, IgG2, IgG3,
IgG4, IgA1 and IgA2, Antibodies usually have a molecular weight of about
150 kDa, consist of two identical light chains (L) and twa identical heavy
20 chains (H). Monoclonal antibodies are obtained from a population of
. homogeneous cells. They are highly specific and directed against a single
epitepe, while polyclonal antibodies cover different antibodies which are
directed against different epitopes. Processes for the preparation of mono-
clonal antibodies include, for example, the hybridoma method described
25 by Kohler and Milstein {Nature 256, 495 (1975)) and in Burdon et al.,
(1985) “Monoclonal Antibody Technology, The Production and Characteri-
zation of Rodent and Human Hybridomas®, Eds, Laboratory Techniques in
Biochemistry and Molecular Biology, Volume 13, Elsevier Science Pub-
lishers, Amsterdam. They can be prepared, in particular, by known recom-
30 binant DNA techniques (see, for example, US4816567). Monocional anti-
bodies can also be isolated from phage antibody libraries, for example



| ent F(abl)2 fragnment, the nonoval ent Fab fragnent and the Fc
fragment. \,‘63&}% paich F.. H Zorbas (ed.). Bioanal ytikptBepfigbiisdrs] .
Hei del ber g; I n: Spekt rum Akadem scher, Verlag GrbH, (1998)

pp. 1035). Fragnents according to the rddention are not restricted
here to the above exanpl es, 20but instead include all fragnments of
anti bodi es according to the invention which are known to the person

skilled |0t el aid of tfPe%Efﬁ@&%%% bEQritRHIR T4 ot bl INBRIET3S2;

phar maceut i ca ron a rimceutical preparation are used
synonynous| y gars2ehe gou haraMards et hd. Mok Bloit, 22268)1-88V.(1981)ksed
here, "pharnmaceutically tolerated" relates to nedi canents,
exci pi ents, adjuvants, stabilisers, solvents and ot her agents which

ot ai neq « hen i Bl AaT Bl o f (BURVRGEEN EB RSP R AR

obt ai ned t her€

effectsy suc he%%edlgrﬁ@iﬁs, fd exampRIhost Ghivhi can by ofteined by mbdiéichtidre.
WO 2005/ 077414PCT/ EP2005/ 000797 - 12 - 1n pharnaceutical preparations
for parent er aif thelptimasy sequenee (amceagid sgauenfs)r dheleogngneering

sotonicity, cubydii e and, Lol hal JEbeapdesplebic dlodind arhal o
Spacking. Su rt@fﬂsfﬂﬁ}@ﬂ@yf&ii@ﬁ) By Srepaedtiohdh atbdifiddhos cans br BEbRer

anti body for- nulations accor ] to the invention preferably have
t he advant agdeﬂhﬂiqueb'.htaﬂantlsacqosg' ipade thst iaverlionearepio} sesriglgd higre (o

Doy ncodfPabele Sximles. B nSRalindrie b §8riars B BLERRIES sl
t@t he i nventih g WMd iventirbwARhYare kibvh o thedpsress kkilled iH tl art.el d of

native and pharmaceutically acceptable protein of high purity is
t hus pref er adfrageients (partial segments) ¢f antibodiesprendeavageprodusts 1Iof gt on

' -dri ) b nh x .
sopar at L on ofDHES SRR SRORI AT PR TETe HaeBop W P8 7 -
LEciole is b ; . . : _ iy
Subst ances i A P B B e oY
(perneal®), vgereticangiresniogs Typicalpatial segmgets ateafortexempis, dhe pive-

{he. separ at | JRNCEOe raBENE e MoosAianbr & MBgTBRhed Fiidar mPanels s
gas pressure §gusséick FOT H. Zorbas (ed.). Bioanalytik [Bioanalysis], Heidelberg;
Berlin:Spektrum Akademischer Verlag GmbH, (1988) pp.1035). Fragments
according ta the invention are not restricted here to the above examples,
20 but instead include all fragments of antibodies according to the invention

which are known to the person skilled in the art.

Pharmaceuticat preparation; the terms pharmaceutical formulation and

pharmaceutical preparation are used synonymously for the purposes of

25  the present invention.

As used here, “pharmaceutically tolerated” relates to medicaments, excipi-

ents, adjuvants, stabilisers, solvents and other agents which facilitate the

administration of the pharmaceutical preparations obtained therefrom to a
30 mammal without undesired physiological side effects, such as nausea,

dizziness, digestion problems or the like.



20exanpl e nitrogen) or a nenbrane punp. Hi ghly concentrated, liquid
anti - EGFRyabdoR@fN14f Or mul ati ons according to the i nvenpepRpRo%000797
preferably be prepared by concentrati nq?an anti - EGFR

ant i body- cont ai ni ng sol uti on accordi ng'té the invention by means of

an 25ultrafiltration process. To this end, a solution having a
defined concentra- tion of anti-EGFR antibodies according to the

I nvention (for exanple for C225: 0.01 to 150 ng/m, preferably 2 to
100 ng/ M, particularly preferably about 20 ng/m, for EMD 72000:

0501 to 150/ B pRbrmadetiticagirepaations idipargitetal adeinistcaticn, therprieher abl y

about 20 m), as is obtained in the 30 ati t f, |

adv;nt ageggs IFQC)WiFﬁm@fIéM@éED?C:ﬁ‘E%th éghmrl%r%ﬁqp‘{rof&gé’ﬁ}tylr;&?q S&?fg t@%tﬁsréct ed

; : i : _

2005/ 07741 4pa gy JEFORRGH 6 e SBlyRRts ofiRYES anf B edrimary,

anti body is igacking. 5Qrgfisiigly highly dondemtratednigUiet antl-EGFR antibaidy fort-he
ui

hi ghly concentrated, |iq fornmul ati on according to the i nveg%ﬁi’ton

can be preparedatigng accardingde Sinventiiprpreferaelyhaverthe sdvardage dtdi ng

oo et e iR bl st AR h RBERbe A DR
sol ution to _tthephéﬁdraﬁéﬁm@tﬁregar@ﬁaﬁwﬁighrw@omreﬂduwd, fiigianticEGFRt he

ultrafiltration process can subsequently be stabilised bg addi ti on of
t he adj uvant santibety forveliations Besording to thetnwasitioniwith rrefasablyisirgultare

52055, 197 ey Mieotiita bbb iea: RtV el BaRhachyiBablac kit Brosd Rty .1
id form by”c@i‘ Pgﬁﬁﬁgmprbyé?ﬁbiwéirﬁ@el BedRing Sid Pleapéhdivat i on. The

sequence of a of the various adjuvants or the anti body
according to the invention is substantially independent of the

pr eparati on Ry eehianan s a prévsutdariver Sfipehfielbie! MEmBIEnd Bloddds fofd ' "
the separation of dissolved and suspended materials. The separation prin-

15 ciple is based on the size and dimensions of the molecule, i.e. substances
which are smaller than the pore size enter the filtrate (permeate), while
substances which are larger than the pore size remain in the retentate
(concentrate). The force needed to carry out the separation can be
applied, for example, by centrifugal forces, a gas pressure source (for

20 example nitrogen} or a membrane pump.

Highly concentrated, liquid anti-EGFR antibady formulations according to
the invention can preferabiy be prepared by concentrating an anti-EGFR
antibody-containing solution according to the invention by means of an
25 ultrafiltration process. To this end, a solution having a defined concentra-
tion of anti-EGFR antibodies according to the invention (for example for
C225: 0.01 to 150 mg/ml, preferably 2 to 100 mg/mi, particularly preferably
about 20 mg/ml, for EMD 72000: 0.01 to 150 mg/m!, preferably 5 to
100 mg/mi, particularly preferably about 20 mg/mi), as is obtained in the
30 preparation thereof, is advantageously introduced into the ultrafiltration
unit and subjected to a concentration process under defined, controlled



The anti-EG-R anti bodies are preferably present in biologically

active formi | y concentrated, liquid fornulation ' to
Woabtsra A3kl e

the i nventi denaturing of the antibodies prefer oes not
oécur during processes according to thd3invention. Thus, the

bi ol ogi cal efficacy of the pro- 20tein is preferably retained.

Pol yet her sul fone (PES) or regenerated cellul ose, for exanple, can be

Covention. RressUrRisnREPEE Y BecnkBel IO AERE RnRpre o o eaiie o
bet ween 5 a”dy@ﬁtﬁ@ébt&@ﬁegﬁeqrﬂ e6mdtrtraat \ggaﬁ! fdAn@atorl 8€cdtBing to the

particularly preferably ween 30 and’_ kDa. The centrifugal forces
used for U t rinvendionczantbe pregarad by SrstipdissopingegnteEGFRantodietge from

par t cul ar |y 35CERIRGE (esbbeitph B 3 adie sbh i Eng o
stirredscel | é{%ﬂflgg%gbtﬂe? in e&i'é?)tsré}ﬂﬂ.ﬁﬁsrea%ﬁlylsibjé&hg thé ebrttioh! v 4

WO 2005/ 07741 51000797 - 14 - psi. e ‘entry pressure used
i n the Labscabehd bRrafijtsdtiom grivkéds. pore) is in the range fromO0.1 -85

i, f ly in th f 0. 30 ' ticylarl
et orabl y. ootprodwRCoRANEa RS e rops® tan ibsBa bt 8 <
ref erably 20 prcS G U | _
Fange From 5. 98015 By RBAREn of 88 SikarB BBl bele el SR g

buffers, for compnsing theanespectiveaahtibndy iscadissted taaedt of witp 1@ prekera-
phosphat e buffers: Na te; possible E]It-l%about

[ tioR: i h h )

6.0 513 bilkly BHCS b BT wedle iered erdiLhetessaby pesibl Fonygudy B 0H
t 2.2 - ' f : ; ; tat

gu,fJer s, for jée@gﬁ% e%s%o [ umqgécﬁett!g?pceh,"@at—liag%%g&$E§?hllﬁg§%?'aﬁ?s? [ Si ne

buffers pH abThg séqubnce bf dddigiontofthe various aujinéints orothe@niibody acdare-

N, N- bi s( 2- hyd thyl ) gl yci H about 8.6 t0.10.6: glycinat
buf fers b anoato biesinventas i sweiARaRLY pricasatars of e ispHialEn Hicess
chloride pH aboyite A tRe Rcfetin dfditd phRoR WkiilBhSn Bd apout 3.0 -

15

The anti-EGFR antibodies are preferably present in biologically active
form in highly concentrated, liquid formulations according to the invention,
and denaturing of the antibodies preferably does not occur during proc-
esses according to the invention. Thus, the biologica! efficacy of the pro-

20 tein is preferably retained.

Polyether suifone (PES) or regenerated cellulose, for example, can be
used as ultrafiltration membranes in processes according to the inven-
tion: the theoretically conceivable cut-off is in the range between S and

25 500 kDa, preferably between 10 and 100 kDa, particularly preferably
between 30 and 50 kDa.

The centrifugal forces used for Ultrafree centrifuge tubes (Miilipore) are
in the range from 1 — 20,000*g, preferably in the range from 1000 -

30 12,000*g, particularly preferably 2000*g. The gas pressure used in the
Amicon stirred cel] (Millipore) is in the range from 0.1-5 psi, preferably 4



15 6.0; maleate buffers pH about 2.5 - 5.0; tartrate buffers pH about

3.0 - 5.0 about 6.8 - 7.7, phosphate-citrate Sa007¢1€
addi tion o‘?’ |g‘§{%ﬁ:ﬂ% agents for effectl ng I sotonicity |P§ lfgfy%

concei vabl e (for exanple NaCl (or KO Y 18- al so ot her  sal ts).
Above- nenti oned buffers can be used, for exanple, in the foll ow ng
concentrations in processes according to the invention: 1 nMto 200

ol | buing. pi skrcenthbreBdire disihulte Pl @S EEY, R mlipgi g 10, |
given to pH SnlfPrdn r%bfrcanm urgst i (prefirbbigiin mea@ﬂgearotmeo Lgopectric

poi nt of the protei The foll ow ng | sotoni c agents can
pref erabl y bepartiadany preferabbnd®psir Ahe 6xd pressuoth usecdinitoe Labseail®ut 5 mv

- 305 0 d 4-5.5
o um sul | ot TR SYSteNIboE) SR8 795 e ER rGp Ho Pl B 43 “rhe.
fol | owi 8g subpbag P oS R 5 e ariy StlerkBly 10R84IC ng the

viscosity: sodium<chloride, arginine hydrochloride, sodium
t hi ocyanat e, ammnl um t hi ocyanate, ammoni um sul fate, anmmoni um

chloride, cal chl ri inc chlorides di um acet at e. p
fol | owi ng sta QWH'QC@%F%*' éﬁ@?@w eb%am'a%&se 1 PCRYSERAGFErdINg 1o
(About 1 - eWéHtmnpaﬁééﬁﬁiﬁuﬁerEfﬁé%ﬂ@ Pﬁgtﬁgbgéi?le% about

hydrochl ori de ar gl ni ne ne, lysine utamc acid
aspartic aci d.0i-s®20titrate maffers.cha icitkate at eftncnmsld mxmsyuleapblrahwt 22 -

;yam) QEUC?S' E5" Ryt Buteoes abowi4 Bk o1 Siale %ﬂsr%fs“etﬂ%h:p@%das
fruct ose, sor gsiue'ﬁ%trcg | rfgjl 68'%% r ehanighdlﬁ?hggég Wﬁbé‘@t eo%78
N- met hyl gl ucogiam'rm‘eacmﬂbmetmwﬁ.ﬁ,eglymm(ﬁNbis(Z hydroxyethyl)glycme) pH
about 8.6 to 10.6; glycinate buffers pH about 6.5 ~ 7.5; imidazole pH 6.2 {0
7.8; potassium chloride pH about 1.0 to 2.2; lactate buffers pH about 3.0 -
15 6.0; maleate buffers pH about 2.5 — 5.0; tartrate buffers pH about 3.0 —
5.0; Tris: pH about 6.8 — 7.7, phosphate-citrate buffers. The addition of
isotonic agents for effecting isotonicity is also conceivable (for example

NaCl (or KCI) or also cther salts).

20 Above-mentioned buffers can be used, for example, in the following con-
. centrations in processes according to the invention: 1 mM to 200 mM,

preferably 2 — 20 mM, particularly preferably about 10 mM.

The following pH ranges can preferably be used:
25 pH 4 - 10, preference is given to pH = IEP +- 2 pH units (2 pH units
around the isoelectric point of the protein).

The following isotonic agents can preferably be used (usual concentra-
tions): sodium chloride about 5 mM - 305 mM; potassium chloride; glu-

30  cose; glycerol; dextrose 4-5.5 mM; sodium sulfate 1-1.6 mM.



acid. 3) Antioxidants Acetone sodiumbisulfite 0.2% ascorbic acid

0.01% asGpbi@edzid ester 0.015% butyl hydroxyani sol epCHiEégooslecd R0
but yl hydr oxyt ol uene (BHT) 200.02% cyst %i ne 0.5%

nor di hydr oguai aretic acid (ND&) O. 01%‘E mono- thioglycerol 0.5%
sodium bisulfite 0.15% sodiumrnetabisulfite 0.2% tocopherols
0.5% glutathione 0.1% 4) Preservatives mCresol about 0.1 - 0.3%

chl or ocr esol ik & 0 khealigohol
about 1. 0- 2.@%@8&@% Sp”é’?é%‘éﬁsg%ﬁﬁ’?éfﬁ&’b%?g%? pe{?gﬁaeﬁdabodt 0. 02%
but yl par aben syt sddlih THoride| argiing Apdiochlooide, $odidm-thiocEanate,

phenyl mercury nitrate about 0.002% phenyl nmercury acetate abqut
0.002% t hi ne3B@EChFbiNiocyapste. agmymiselaig, ﬁm%}ﬁ?'&ﬁf‘&'\daecébout

0.01% benzet [ lori 0
2005/ 077414Pﬁﬁ@%@éﬁo@bg%mggté@&?i\/oaé’?t\oé%e'xt rins For exanple
hydr oxypr opyl-8-cycl odextrin, sulfobutylethyl-p-cyclodextrin,

y-cydodextrin. 56 Al bum ns Human serum al bum n (NSA), bovine serum
al buni n ( BSA) Therfollpwingnstabilisers| ceprpeterably be used:

1) Amino acids
(About 1 — 100 mg/mi, particularly preferably 3-10 mg/ml, as hydrochlo-
ride) arginine, ornithine, lysine, histidine, glutamic acid, aspartic acid, iso-
10 leucine, leucine, alanine, phenylalanine, tyrosine, tryptophan, methionine,
. serine, proline.
2} Sugars and suqgar alcohols
(About 1 — 200 mg/mi, particularly preferably 30-65 mg/ml) sucrose, lac-

tose, glucose, manneose, maitose, galactose, fructose, sorbose, raffinose,
15 trehalose, glucosamine, N-methylgiucosamine, galactosamine, neuramic

acid.

3) Antioxidants

Acetone sodium bisulfite 0.2%, ascorbic acid 0.01%, ascorbic acid ester

0.015%, butylhydroxyanisole {(BHA) 0.02%,, butylhydroxytoluene (BHT)
20 0.02%, cysteine 0.5%, nordihydroguaiaretic acid (NDGA) 0.01%, mono-

thioglycerol 0.5%, sodium bisulfite 0.15%, sodium metabisulfite 0.2%,

tocopherols 0.5%, glutathione 0.1%.

4) Preservatives

m-Cresol about 0.1 - 0.3%, chlorocresol about 0.1 - 0.3%, phenol about
25 0.5%, benzyl alcohol about 1.0 — 2.0%, methylparaben about 0.2%,

propylparaben about 0.02%, butyiparaben about 0.015%, chlorobutanol

about 0.25 - 0.5%, phenylmercury nitrate about 0.002%, phenylmercury
acetate about 0.002%, thimersal about 0.01 - 0.02%, benzalkonium chio-

ride about 0.01%, benzethonium chloride about 0.01%.
30



d ycerol, ethanol, mannitol. 8) Salts 10Acetate salts (for exanple

sodi um ac%égﬁ}{ -ffpgnesi um chl oride, calcium chlori dercirhﬁﬁﬁé;@@fﬂ?”e
EDTA (for ‘exanple EDTA) . The i nvention al so enconpasses al |

hydrates, salts and derivatives of t he 18ove- ment i oned agents t hat
are knovvn and conceivable to the person 15skilled in the art. The
invention furthernore relates to highly concentrated, liquid

formul ati ons i Sl at | east one anti-EG-R anti body and/ or one of
its variants §iﬁ%m&nt s. These highly concentrated, |iquid
anti - EGFR antddpesympf ﬁfdraaeyrga\é ﬁ@cmdidém:rpfs&ﬁeﬂnﬂgllemw-w@wthrmtI on

processes descri bed above er concei vabl e concentration
processes ar ¢-eyotastextrayr aphi ¢ processes, such as, for exanple, size
excl usi on chronmat ography (for exanple gel filtration), affinity
chromat ography (for exanple protein A chromatography) or ion exchange

chrorrat@grapr%,mm%ane separation processes, 25 such as, for

exanpl e, di al electrodialysis, mcrofiltration, reverse osnosis,
el ect r ophor ethiuman serms atbumin wsah@opmmsmsﬁlbwanW) for exanple,

ni trogen gas rﬁll va u oven drying, |yophilisation, washing in
organi c solv nt air drying, |iquid-bed drying,
fluidised- be ngff\'é{ %%érﬁi%aﬁﬁlwing roller drying, |ayer drying, air

drying at roo perature and subsequent reconstitution in a
smal | er vol ur Sdltssol vent. WO 20051077414PCT/ EP2005/ 000797 - 17 -

Hi ghly ncent r at ed, uid anti-ECGFR an ody formul gtions according

tao. t he ﬁ:ﬁventﬁ‘%at&rséltsl( f&aﬁmptﬁﬁ%ﬁ“ma‘?s %kﬂﬁggsﬁuﬂh !ﬂéqe'tcﬁ Rave
ont ent of B,mﬁ? [ aﬁ@q{g fedPay 250 nmog/m,

preferably of %{d&li@ ny 'ﬂqhb Eg?i{l cul i ppgf%?gb y of 100 - 150

mg/m . 5 Highly concentrated, liquid fornul ati ons according to the

invention are, in particular, characte at e.anti-EGR

anti bodi es ar GEWBRISHAISO SAGOTPARIAS ?{Eh!ﬂgamnﬁﬂpso‘?’?‘%g?f'vaﬁw@? QEE'@I y

of murine ori rliuivgf?

ant i bodi es ar%dgar ?@b eﬁl@%‘?%ﬁe E{k Q@E@BSW@&?&P %n

h425 ( EMD72006K)lleriiel/the adtar | ant s and/or fragments thereof.

The invention furthermore relates to highly concentrated, liquid formula-
tions comprising at least one anti-EGFR antibody andfor one of its variants
and/or fragments. These highly concentrated, liquid anti-EGFR antibody
20 formulations can be prepared by ultrafiltration processes described above.
Further conceivable concentration processes are chromatographic proc-
. esses, such as, for example, size exclusion chromatography (for exampie
gel filtration), affinity chromatography (for example protein A chromatogra-
phy) or ion exchange chromatography, membrane separation processes,
25 such as, for example, dialysis, electrodialysis, microfiltration, reverse os-
mosis, electrophoretic processes or drying processes, such as, for exam-
ple, nitrogen gas drying, vacuum oven drying, lyophilisation, washing in
organic solvents and subsequent air drying, liquid-bed drying, fluidised-
bed drying, spray drying, roller drying, layer drying, air drying at room tem-

30 perature and subsequent reconstitution in a smalier volume of solvent.



The invention furthernore relates to highly concentrated, liquid
formul ati 0?6 2?@5"995 i ng at |east one anti-EGR anti bodycqpghsdsoane of
nt'S ABandr

its varia or fragnents obtainalk] e by processes according to
the invention, i.e. by ultrafiltratiorn &r‘ocesses descri bed above.
The invention additionally relates to highly concentrated, |iquid
anti - EGFR anti body fornul ati ons according to the invention as

storage-stab Lﬁ,gﬁﬁ?@ﬁﬂc‘éﬁﬁ@:ﬁdﬁ !’%@5 %&it@??%b&@ﬁ Wmu‘ait@é% %c?t?}l'ﬁg'lﬁg:R

anti body for he T nventi on di'tion

to anti bodi esthaGh@riioRGré Ontg2etiduine sharepteriepd iirpthak theydeiviera sentent of
exci pi ents and/or adjuvants and/or further ghar maceu25ti cal active

i ngredi ents. @#rleaganesarticEGFR anjibcgdy©hdoi mgbn, preferappiblenabl e
hi ghly concen ted faornul atj ons, ta be p d_w t.hout unfavourabl e,
undesi r ed aggi%@%’ Bh Péﬁyctﬁéfya‘ﬁ?i%@@ﬂ?é’ﬂg@ag‘ﬁg’. 'Hg"ﬁi‘o the invention
occurriBg. Thus, ready- 30to-adm nister solutions having a high

active ingredient content can be pre- pared with the aid of processes
accordi ng t o Highhi cormentratedatiquiddomgdadonsaccowing to the invention are, In

- - i .hi ghl
concent Zi%;ﬁ%ﬁ%@%ﬁi‘q%%““ Fissshigruatiha e ROTR grBburk Sraonorienghy | y
I ncreasingly Qﬁ&Bf@ﬁﬁHéb?Huwgﬁ%pgﬂtﬁr@@%b@?oﬁﬁm]g%%ﬂg.h%na pé ey are

adm nistered 1n a dose int g region. se and s
vol umes to bemedoionhamenistd( The aclidGIFIR antibodied atepartisulatly ipreferably

5case of,,subcut aneous, adm ni strati.opn) eed, for highl

concen- Prat eMab (A4 (Geppipal)ariMaR Rﬂ%@ Eﬁgﬂggﬁg naien ‘(ﬁﬁ?ngﬁ a%‘?’@'ét er

t.1 100 ng/ r’rir thé8 llgqgé i-on, highly concentrated protein formul ations
may have con&%%r a% e advantages in preclinical tests for

i nvestigation of the acceptability and efficacy in vitro and in vivo

(on an animal _nodel ), in clini- 10cal te%ths for investjgation of the
accept abi | i tyTB%WV@ﬂ‘P%WQ”WO%P%ﬁ?S%B‘ iy eanceniraled, 'gfor!'ﬂia“
product (in pact] ) ini st-r.ati

Thei r advant agée’]isé %%Hr]\@irlss"lt@a% %%Bg@??%ﬁﬁ gﬁ%#%%@e&@%&%@%f

the preférat i and/basagmehis oisidablerbygsrotesssss dogordirig/ivi the iveritioheics.i on
of protein nedicaments of relatively_|ow concentration, subcutaneous
by ultrafiltration processes described above.

The invention additionally relates to highly concentrated, liquid anti-EGFR
antibody formulations according to the invention as storage-stable medi-

20 caments.

Highly concentrated, liquid anti-EGFR antibody formutations according to

the invention may, in addition to antibodies according to the invention,

optionatly comprise excipients and/or adjuvants andfor further pharmaceu-
25 tical active ingredients.

Processes according to the invention preferably enable highly concen-
trated formulations to be prepared without unfavourable, undesired aggre-
gation of the antibodies according to the invention occurring. Thus, ready-
30 to-administer solutions having a high active ingredient content can be pre-
pared with the aid of processes according to the invention according to the



15adm ni stration of, for exanple, protein nedicanments is thus
possi bl e fQh hidksR@si ent. Subcut aneous admini stration efrRbRaSh197
medi canent s can have vari ous reasons. Faor exanpl e, speC|¥|c targeting
nmay be desired in connection with a "'H@kapeutlc W nhdows' .

Furt hernore, subcutaneous adm nistration has the advantage that the
patient can carry out the adm nistration 20hinself w thout having to

these. advant aeg i YanEhionk VorEEirReR Ping it oo RN g '
adm ni strati 0éht§%@v@?e@ﬂﬂ?%éféﬁslﬁélybeenlreémféd Mb@hhtib@d?éls empltiybat ed
protein fornul ations conprising nore than 10 gﬂ /'m are frequently

necessary. 25fosmq5amsamaqmmmtgnnyn aslesern mﬁ X g regigndAzigh dessR

ti body f t wh
e nevant noeoand Smafl valimesn B8, Ao SiatEd LoF e RRRYEARN 1 109 muinney
of 50- 580 nuédde Ofp‘%lbbhﬁﬁbéué ¥drﬁ[rﬁ§t%t@ﬁ5 ¥hé&\ tHPReed o h@‘{lm@ e be

obtained with the aid of processes 30according to the 1'nvention. WD
2005/ 077414 Pmatéﬁmlmmiaﬁatwns Qlavm@mant:emtrathns of lgeeatessthanf known

morni i the 19gwanl ?m{@g o RV cpfeamiralod Piotein ToRiigions oAk Pave
(Fumire) Usi (BERASABGRE TRk Aol AVBIIIABn FEVET
Si gnl ficantl Yy nor e ncen rated an nevert ess sta

formnul ati ons mp&im!dy laadmﬁ‘mmymlwtmmnm (@nmrpmumdmoﬁibl),szn chni-
process ' to the invention enable concentrat ed
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handl i ng i n tddminitmtion). Thearddvaniageswonsist, irapartioulias, in thatpl srhalkd.
volume of the preparation has to be used. In contrast to infusion or injec-
tion of protein medicaments of relatively low concentration, subcutaneous

15 administration of, for example, protein medicaments is thus possible for
the patient. Subcutaneous administration of protein medicaments can have
various reasons. For example, specific targeting may be desired in con-
nection with a "therapeutic window”. Furthermore, subcutaneous admini-
stration has the advantage that the patient can carry out the administration

20 himself without having to rely on medical personnel. The example of insu-
lin clearly exhibits these advantages. However, since the injections for
subcutaneous administration can be a maximum of 1 - 1.5 mi, highly con-
centrated protein formulations comprising more than 100 mg/mi are fre-
quently necessary.

25
Surprisingly, highly concentrated, liquid anti-EGFR antibody formulations
which do not have the above-mentioned disadvantages at protein concen-
trations of 10 — 250 mg/ml, preferably of 50 — 180 mg/ml, particuiarly pref-
erably of 100 — 150 mg/ml, can be obtained with the aid of processes

30 according to the invention.



The formul ati ons according to the invention can advant ageously be

used to pr@qg@gmm“ body- cont ai ni ng sol uti ons havi ng agﬁ%‘)wgg)éo,

preferably aving a pHof 5to 9, and _an osnolality

nOsmol / kg. Formu- |ations according tolPhe invention can thus be
directly adm nistered intravenously, intraarterially and al so
subcut aneously substantially w thout pain. In addition, the

el o, o1 uchedtutih B8 sHERE kb b Bty PrheBrdlnd iy Rdichi o
20sol ution, WakdHs iBMOrALRP2 CBIMIGAR ih Wid bade arehiytd-086 BUIEHNtbogp

that rela- tively large amoynts of active ingredient can also be
admi ni st er ed formgdationsfidumirans according to the invention are

hysi ol ogi cal |l tol t ed b d ily.. b
i Lpensed aciind BieprRnSees sippefind wlhelbiginnpacus HOFaadt o
contents dec?ﬂ@%ﬁ‘uigﬂlg rt‘:oHE:éH{rét}é& af8 o8 SlosPSs e fofhQuaGN tarhRbagE

and transpor ing nultiple freezing and thaw ng processes.
They can pr efter piebarduk whichr wds unexpesteth Thusppnocessesaccarding tocthedor

eriod at refrigerator tenperatur 2-8C) . and.at, r.oom.tenper at ur.e

D 990 and VeDbor ShabieVESHY cutRrEd FEhSP AR IS [ DEdLT ons
di t ' j ' L abl

ool evared anedHEThaRfa S, sl She dakrddeBA éHdeey o201 ©

20051077414 PG@EredPRAMB KNGO Hghly 20neerkiated, diguid adtibedly iforendatmnst and
denot es (?]he ampunt of a rred'hca nt, or of a phar rragutica.l active

i ngredi LAt wrneteby dhereby she handiiada the Fasr.al RaPNieEal RIAURISIFANION IS ssue,
S em ani magimBﬁf' man whi ch is sought or desired, 5for exanple, by
a researcher or pf]ys'i cian. In addition, the term"therapeutically
effective anount” denotes an anount which, conpared with a
correspondi ng_subj ect who has not received this am)unt, has, t he

fol | ow ng conEisERERtioNsAceRrag: tpdhe mygntiomgan ARYANBILAUSHRR HE®GN or

el imnation ' - ' | &4
di sorder or 3&8@%’%’?@@@@@@‘5@? g?’@%ﬁﬁ?‘g%@%ﬁy §g£g:‘c!(? neflerﬁa?]%e
progr es$5of hadirgpaphi ofddlodd, tdndnarpos mblatity 250 Th 850 en®@smolrkg. Formu-

"therapeutically effective amount” al so enconpasses the amounts which
are ef f ecti vdaligns acrording ito reiprartionsansings bgidirgctly adewnigigred intra-

venously, intraarterially and also subcutaneously substantially without

pain. In addition, the preparation can also be added to infusion solutions,

such as, for example, glucose solution, isotonic saline solution or Ringer's
20 solution, which may also comprise further active ingredients, so that rela-

. tively large amounts of active ingredient can also be administered.

The formulations according to the invention are physiologically well toler-
ated, can be prepared easily, can be dispensed accurately and are pref-

25 erably stable with respect to content, decomposition products and aggre-
gates throughout storage and transport and during multiple freezing and
thawing processes. They can preferably be stored in a stable manner over
an extended period at refrigerator temperature (2-8°C) and at room tem-
perature (23-27°C) and 80% relative atmospheric humidity (RH). Formuia-

30 tions according to the invention are also preferably comparatively stabie at
elevated temperatures and atmospheric humidities.



15 Medicanments can be administered in the formof dosage units which

conpri se rﬁg?ot, I ned anmount of active ingredient p%%ﬁ,g jt.
A unit of a‘tv%l S yg{%mcan conprise, for exanple, 0.5 ng to g‘,ﬁﬂww

preferably 1 ng to 800 ny, of an active2d ngredient according to the
i nvention, depending on 20t he di sease state treated, the method of
adm nistration and the age, weight and health of the patient.
Preferred dosage unit formul ati ons are those which conprise a daily
dose or part-dose, as indicated above, or a corresponding fraction

thereof of anT@e tdrite effeativoambunt’ Qenbiee th® Bmoureel £ AEBSamedt of Bf 8
type can be prepared by neans of one of the proc- 25esses generally

known in the phermaseulical @stive ngredient wiidh cavses 8 bisipgital camestieal f or
dministration by any desired suitabl te far | e by th I
et . blbelin s St 3t 7 ¥, e Rl Y b
(i ncl udbng bume akampled by 2eabarehef bepRARIaR! ) . vagi - 30nal or

parenteral (including subcutaneous, 1ntranmuscul ar, intravenous or

i ntradermal ) routes. Medicanents of this type can be prepared by
means WO 2005/ 077414PCT/ EP2005/ 000797 -21 - of all  processes kno
in the phar ma'g’ ditian, the, B‘r?rlﬁf?p?‘gfcaﬁig Flve FBAItnPePIER AN A%

i ngredi ent W \hichh&ofRssien i : ; :
admi ni stration Ii s’ pr e?éeareat;ﬁ yéé%?gﬁ%ryggg %ahhﬂfﬁ%ﬁég%w?%tem%
medi canent s asroount] hgs the follewingveamsequenden impreved featmerdahealing; ple-
adm ni s%ation, J ntryenous, subcut aneous or i ntradernal

aw ni strati offniioa %: ’m"@}!oé‘rq‘f)ﬁ‘ jpeass: rsééﬂqromf"rQ!?@a§8§@t6fcqwtf°£‘venous
P i T R e

addition to in according to

i nventi on f orofsutisease)aongition drriisorder. Thk tadnithespeatically effeetive
particularly suitaple since the spmall volumes to be adm nistered that

are necessar yaMgyNts giSOREREPESSRYIKEABPYNS Mhichcare eftective for increasing
normai physiological function.
15
Medicaments can be administered in the form of dosage units which com-
prise a predetermined amount of active ingredient per dosage unit. A unit
of this type can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to
800 mg, of an active ingredient according to the invention, depending on
20 the disease state treated, the method of administration and the age,
weight and health of the patient. Preferred dosage unit formulations are
. those which comprise a daily dose or part-dose, as indicated abaove, or a
corresponding fraction thereof of an active ingredient. Furthermore,
medicaments of this type can be prepared by means of one of the proc-
25 esses generally known in the pharmaceutical sector.

Medicaments can be adapted for administration by any desired suitable

route, for example by the oral (including buccal or sublingual}, rectal, pul-

monary, nasal, topical {including buccal, sublingual or transdermal}, vagi-
30 nal or parenteral {(including subcutaneous, intramuscular, intravenous or

intradermal) routes. Medicaments of this type can be prepared by means



achieved with the aid of the highly concentrated, liquid fornulations

accordi ng ‘%ﬁa@g@#“ﬁvent i on. 15 Subcut aneous adm ni st rag?p@r@?@%

advant age € patient can adm nister the nedi canen

wi t hout expert nedical aid. Anti-EGFR-&itibody fornul ati ons according
to the invention are also suitable for the preparati on of medi canents
to be admi nistered parenterally having slow 20sustained and/or

oreparat fon o Saragsses kst it Ricsl Qe SRARTOE B Sfhrhid. oot
for the pati efhingithe ScR@ThBicthdrt WiPnithk Sxelent@RFeLagatantad). rel atively

long tinme intervals. Pharmaceutical preparations according to the
I nvention can also be injected directly into the tunour and thus

devel op their, actjon 25directly. at the sit f .action.as.intepded.
The. medi caneRaSRlsR s Afion s hreleinol gHian e o adrBRSAIPE At MR ueous
and nonsaque ; ' ¥ | Walgl =X P ts,
Ut for 5. - Bact LeaicanehiscoBidiiy kPedfleioRT P8 850 o PéreraPadin:
fornul ati on igtration; inB@denas, sebtuangous drhintréderiiiabadmafisttaienrareiparent

to be treated; as wel| as, agueous and .non-aquequs .steril L
suspensi ons, Al RFg W@G‘nﬁ}ﬁ é33§8§? mtmeﬁe@%ﬂ FRUSt /EPZB@@?'%O?W

22 - pensi on.fiRdkpnied diLAYBRIsH asWiPaddiicRhiAth Safhiga, del i ver ed

i n single-dose or ose contal ners, for exanp anpoul es
and vials, and stored in the freeze-dried (lyophilised) state, so

t hat onJ(l) t he addition of tgﬂe sterile carrier liquid, for ex I

wat er f q i njMedicameptsansoeiing fothe.invgptiondpy s ’@°H§é’ri'@r?ﬁ§6n£§§ary.
I ti | g ' - ' Lth th
@cction so é&ﬁnﬂ@ﬁa@@ﬁpféé@r]&%&bﬂp%uﬁéﬁ s%e%e's&a@%ﬂfrﬂ%‘%%{j-s | e

reci pe can be prepar sterife powders, granules a

The anti - EG-Rninistéreddiiatf aremecessaap forasubeutdinegus admirdstratioprdandse can
al so 10be adm nistered in the formof |iposone delivery systens, such

as, for exarRfhievesdwith theRid ghthe highly coneenttated diquid famnulEiens ar
vesi cl es and %@Htjiﬁ%@méiﬁﬁerﬁﬁﬂd es. Liposones can be fornmed from
pho |

vari ous phos | pids, such as, for exanple, cholesterol,

st eanyl i ne or phosphati dyl chol i nes. 15Medi canents adapted for

topi cal administration can be introduced into the .
Subcutaneous administration has the advantage that the patient can
administer the medicament himself without expert medical aid. Anti-EGFR
antibody formulations according to the invention are also suitable for the
preparation of medicaments to be administered parenterally having slow,

20 sustained and/or controllied release of active ingredient, for example also
for the preparation of delayed-release formulations, which are advanta-
geous for the patient since administration is only necessary at relatively
long time intervals. Pharmaceutical preparations according to the invention
can also be injected directly into the tumour and thus develop their action

25 directly at the site of action as intended.

The medicaments adapted for parenteral administration include aqueous
and non-agueous sterile injection solutions comprising antioxidants, buff-
ers, bacteriostatics and solutes, by means of which the formulation is ren-
30 dered isotonic with the blood of the recipient to be treated; as well as
aqueous and non-aqueous sterile suspensions, which can comprise sus-



formul ati ons according to the invention fornulated as oi ntnents,

creanms, S ' | otions, solutions, pastes, gels,
aerosol s gfgggﬁ@?ﬂﬁ%r treatnent of the eye or other engﬂ%gﬁﬁygggﬁe,

for exanple nmouth and 20skin, the formdRations are preferably
i ntroduced into topical ointment or creamand applied. In the case of
fornmulation to give an ointnment, fornu- lations according to the

i i ith e | d i ffini ] L
hat o et piRenstas et and fitkeReS: The Ry B deat SivBrecingineg 1o
the inventio ug%sa%rfwﬁnﬁaas@t diRer8i 167 cRaMmbRAGBAEd BrmpBumklandvidet er

t
cream 25base a water-in-oil base. The nedi canents adapted for
t opi cal adm raret stateidan the frebeze-dried ( iwophitised)ystatey spthat solystie addiions

adapted for rectal adm nistration can be delivered .in the form of
SHphos 1 Or | 6101 ghe SIAMIMGAT U0 SFTR BRSPS (S ST RosS Fhihe-
Medi cangnt s 1 i i ' BISEHBASHSS Lnely
particul ate ﬁ?ﬁéﬁfg% g?%@vﬁ%ﬁéﬁnﬂgéghg?gg[}@ggg E@aﬁgans of v%rsai ous
types of pressated redcabirdarectswits thi felipeecarsind prepatenhiremraterie powders,
insufflators. 5 Medi canents adapted for vagi nal admnistration can be
del i vered as @@sulesanddabletsanpons, creanms, gels, pastes, foans or
spray fornulations. It goes w thout saying that, besides the
constituents particularly nmentioned 10above, the medi canents

accordi ng to THeahtiFGHR antilady fahrdationgpacarding to the invention can also
10 be administered in the form of liposome delivery systems, such as, for
. example, small unilamellar vesicles, large unilameltar vesicles and multi-
tamellar vesicles. Liposomes can be formed from various phospholipids,

such as, for example, cholesterol, stearylamine or phosphatidylcholines.

15 Medicaments adapted for topical administration can be introduced into the
formulations according to the invention formulated as ointments, creams,

suspensions, lotions, solutions, pastes, gels, sprays, aerosols or cils.

For treatment of the eye or other external tissue, for example mouth and
20 skin, the formulations are preferably introduced into topical cintment or
. cream and applied. In the case of formulation to give an ointment, formu-
lations according to the invention can either be introduced into a paraffinic
or a water-miscible cream base. Alternatively, a formulation according to
the invention can be formulated to give a cream with an cil-in-water cream

25 base or a water-in-oil base.

The medicaments adapted for topicat administration to the eye include eye
drops.

30 Medicaments adapted for rectal administration can be delivered in the

form of suppositories or enemas.



ot her agents usual in the sector with relation to the particular type
of pharma ] rmul ation. The invention fur

rel ates toqeété%ﬁ%%gfs) consi sting of separate 15packs gﬁ%ﬁ@&/ﬁoom
formul ati on according to the inventi OHZ%O'npri sing an effective anount
of an anti-EG-R anti body, preferably of a nonoclonal anti-EGR

anti body, particularly preferably of Mab C225 (cetuxi mab) or Mab h425
(EMD 72000) and/or variants or fragnments thereof, and 20b) a

formul ati on conprising an effective anount of a further nedi canent
active ingredjiedicamEiss SRipt6éd TR donRsistaiiéraby tHafiionl ditbmpasy fifels
boxes or cartons, individ- ual bottles, bags or anpoul es. The set
may, for examrticulatengusts er sigtawhitbreandepinsiuced by meansaitvariausg a

formul ati on gccording to.the. invention conprisi an_eff.ective anount
of an ant | - EGPPES A PBSRIISRAGIRRATRS S Bilh AEMGSlE AtTBRemer BSylAlHR at i on
of a fuBther nedicanent active ingredient in dissolved or |yophilised
form WO 2005/ 077414PCT/ EP2005/ 000797 - 24 - age and wei ght of the
pati ent, the Medicasents sdated &iratginakgdinitiisttationesnndelivened as poes-
severity, the nature of the forrrul ation afnd t he rrethfl%? O{af'
adni ni strat i cYNeEniRMRONS CTE3MNSe OF!S) RREILR: IREMSIRT SPFRY TormdiatiAgs-doct or
or veterinarian. However, an effective anount of an anti-EFCGR
anti body according 5to the invention for the treatnment of neoplastic
growt h, for dkgopd withotitesying that, besides dlhae tonstiteents partioutariyementedred | n
the ran from0O.1 to 100 g&/ kg of b_od&vvei_%ht of the recipient
(nmamal ¥ per #RQyeakte PadicABEnts aceording caythe inventionamay Alse GAmpHse to 10
g of body, i . %m for an
adul t mammal %Wlalg n”gtg%ug'gx%%%ﬁﬁ%ﬁgﬁ(@%‘Zﬁ%@et \Aee%ﬁ%yg%éf 700 ng,
wher e this anghaminaceatidst f@gimudations a single dose per day or usually in
a series of part-doses (such as, for exanple, two, three, four, five
or six) per day, so that the total daily dose is the sanme. The

ki1 Fed i n t AEFYehAERIhelRbR AR U TL Eonrlil of Shrefgel ST 1T

suffi- 18dentpgopsaghi eve the desired tunour-inhibiting action.

However, the dose i ) ) ) o .
a) a formulation according to the invention comprising an effective amount

of an anti-EGFR antibody, preferably of a monoclonal anti-EGFR anti-
body, particularly preferably of Mab C225 (cetuximab) or Mab h425
(EMD 72000) and/or variants or fragments thereof, and

20 b) a formulation comprising an effective amount of a further medicament

. active ingredient.

The set comprises suitable containers, such as boxes or cartons, individ-
ual bottles, bags or ampoules. The set may, for example, comprise sepa-
25 rate ampoules each containing a formulation according to the invention
comprising an effective amount of an anti-EGFR antibody according to the
invention and a formulation of a further medicament active ingredient in

dissolved or lyophilised form.

30 A therapeutically effective amount of an anti-EFGR antibody according to

the invention depends on a number of factors, including, for example, the



shoul d al so be chosen to be as | ow as possible so that no side
effects, 2‘{?? desired cross-reactions, anaphyl acti | or
the like, 0 Iﬁ?'@ di canents according to the invent ?gﬁ}hggﬂﬁbg@%
used, in particular, for the prophyl axié-and/or for the treatnent of
di seases and di sease states. The invention therefore furthernore al so
relates to the use of highly concentrated, liquid anti-EG-R anti body

e camont 1 GOSAS YR Fhe BaiE e e b diae e e lRRDR S o,

tunour net astasfSandiesevérity, the Matirel o7 e fRRURMIChI the Pnethed Bf ad-
consi sting of brain tunour, tunmour of the urogenital tract, tunour of
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conpri si ng fg'r:lﬁl‘j i [ O%@qgfé?(;qglﬁﬂ? o the éﬂﬁ'ﬁ/@%‘ido 'argé’a Jr-"gétua!
effectively tamoergpeatey forcahubdiliermammal weighing-@BRgawolild aisuslhebef or e

be empl gyed for the ﬁrevention and/ or . treatnent of diseases in
connect 'on wiketween gH 288100 ea. ‘(ﬂ"er@ith&WB@d‘*E@PF@%YW??@.S"FNe dose

&ticul ar, t '-”lg%@ ' ' ' 0 e

i nvention carﬁé?fqutg{ore eﬁiggrr% oye@ﬁ@%@%@ggﬁ\ %%ﬁftgl; g?&gg%t %’f’&n forns
of cancer andhiee, fhuschdeer sirusercdidyy sp ttidtthe gitaldailgripisede thessame.such
as diabetic reti no_éat hy or inflamuation. 15The invention therefore

furthernore reeswiabieyantodydiireds detprmined by methedsdnawiytorthe pgeson

andror - or opnyiSISPIR P HETHE BoSs pfodtREUTaFInls¥ar b SRR ST, 1,
EGFR anth or lyjerit@ Behiede ahe desitan@imdurdntsiditiog iaetion. 24dkeier amerdase

according to the invention are ggrti cularly suitable for the
should also be chosen to be as low as possible so that no side effects,

such as undesired cross-reactions, anaphylactic reactions or the like,

OCCuUr,

20 Medicaments according to the invention can be used, in particular, for the

. prophylaxis and/or for the treatment of diseases and disease states.

The invention therefore furthermore also relates to the use of highly con-
centrated, liquid anti-EGFR antibody formulations according to the inven-
25 tion for the preparation of a medicament for the treatment and/or prophy-
laxis of tumours andfor tumour metastases, where the tumour is selected
from the group consisting of brain tumour, tumour of the urogenital tract,
tumour of the lymphatic system, stomach tumour, laryngeal tumour, mono-
cytic leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pancre-

30 atic cancer, glioblastoma and breast carcinoma.



treatment and/ or prophylaxis of cancer, including solid carcinonas,
such as, for exanple, carcinomas (for exanple of the |ungs ancreas,
t hyroi d, bWQ(?G‘é?“U’]'O)‘r“coI on), nyel oi d di seases (for exanﬂﬂcgmg’ﬁmw

| eukaem a) or adenomas (for exanple vid2%us col oni c adenoma),

pat hol ogi cal angi ogene- 25 sis and nmetastatic cell migration. The
medi canents are furthernore useful in the treatnent of conpl enent

activation-dependent chronic inflanmmation (N culescu et al. (2002)
| munol . Res. It haa begn showm invariewswindde endinivp stedias that pjogkpge of

7o " 6a06. 419 e EGERIRANtkOY R AR sthbiaR A ySlo% ey lodmiid By
the present mﬁi%ﬂ%@wr@m@mw@@bﬂmb,awem&@mgtthm@hr-mtat@d

i ngredients for I's, in particular for humans, in the treatnment
of EGFR-i nducengidgenesisinduring canaer celbapoptosisand increaaingdhe tetiat es to

5 nvol vad oi 1 Heetapt At prhErans Rl Ehye o R Ealny ansauct i on

pat hways of various cell activities, including proliferation,
adhesion and mgration, as well as differentiation. The diseases
associ at ed wi Madieagrrniscomuprising farudationsacpersiing tertheiinvendibntarenable

SOl L& ¢ ooy soHbcRou B TRATAIL At sV EBFH SHPLS et B8
retinopathy, g@oed f&gﬁ@?ﬁ%ﬁbﬁ%nﬁﬁﬁ%irﬁém% Fdthsbbth baﬂrr@cnag Qithn-

flammatigon (psori asi eumatoid arthritis and the Iike). Th

di seased0di scusregdistedt er disturbed EGFRR activitgelh particulantheyantiHESFR anti-
h r-proliferatiyve and non-hyperprqliferative diseases, In this .
oo by dEnilations SardRirabdne Infention e bHrolra bR EMAIB

scarring, be”fh@ﬂréﬁtﬁéh%ﬁéﬁéﬂ?f %f.%anﬂ:éPBde%%%bs AG6aP67

aut oi rnmune di seases an nmunodert i Ci ency seases are regardgaﬂgg
non- cancer ouslogicat angiegendsisyrsuch asrdibvetic refinopethp onixfiaommation.

i mmunol ogi cal di seases, autoi rmune di seases and i nmunodefi ci ency

di seases are usually regarded as non-hyperproliferative 20di seases.

In this 150””9?539 %enﬁéﬁiﬁbr&f%‘i‘éﬁfnme'rMBEé fetates o M@Wﬁrrﬁzﬂh{ionﬁ ver

carci noma, bl adder cancer, stonmach cancer, pancreatic cancer,

cancer, ki dnegcoondingnto thwinvertidrafor thaen prapardtiopecita medicamenhfmdhe ancer ,

neck cancer, oeso- 25phageal .cancer,  gynaecol ogi cal cancer thlyroid
tisers R

cancer, |ynphbg@igientgn 9 ore CRAUE d.dnediatadand/er priorse
gt the PAREHAIEGPRASRAGTy LFrahellalugha vapRlblo Ol o
cancerous cell growh and in particular cancerous cell growth
medi at egodi T e&%h%&a%en&snggoergi%b%o tt)l%/e E\?érﬁ{tsérf a%npgritics:dlarly suitabie for the
. treatment and/or prophylaxis of cancer, including solid carcinomas, such
as, for example, carcinomas (for example of the lungs, pancreas, thyroid,
bladder or colon), myeloid diseases (for examplie myeloid leukaemia) or
adenomas (for exampie villous colonic adenoma), pathological angiogene-
25 sis and metastatic cell migration. The medicaments are furthermore useful
in the treatment of complement activation-dependent chronic inflammation
(Niculescu et al. {2002) Immunol. Res., 24:191-199) and immunodeficien-
cy induced by HIV-1 {human immunodeficiency virus type 1) (Popik et al.

(1998) J Virol, 72: 6406-6413).
30



30ease which represents a target of the present invention. WD
20051077414PCT/ EP2005/ 000797 -27 - It can be shown tha

medi carrent‘gogéé’gr’df"ng to the invention have an in-vi VOLC*’ESZMS’W}”?
antiproliferative action in a xenotrangpl-ant tunour nodel. The

medi canents according to the invention are admnistered to a patient
with a hyperproliferative di sease, for exanple for inhibiting tunour

rowt h, for 5Sredugi ng.the inflanmati on associgted wiith a .
L oot of | f dh SEHTioR e et B AP RIS o & S SR S LM ACE SRl on or

neur ol 0gi cal. JANRGEENEAR bPrEISHE FPRRiduladbPhurlRs ih 8 Bbatment

medi canents are u prophylactic or therapeutic purposes.
used herein, dffESRRYimdUcedetisdases. Tise terms' HGHRYrduced idases’ relates to
prevention of diseases and the treatnent of existing cogggl:&%i{ons. The

10 prevent i orP3dfologisal stategiwhich aee depgndestion EGEaskvly, Sof the
medi cangnt s alﬁ\?cﬂﬂéj% Q%ér%?&l%gy Pg}rfﬁ% eﬁ%%ﬁ@a‘ﬂ%ﬁé&%&ﬁh{aﬂi\yéﬁ){}:ﬂ“ ng

evi dent di sease, rexanp pre unour gro

met astati c grneinbls celdutivites, ifStding prelifeasion adredion arid ewyrdiionascul ar
surgery, etc. Alternatively, the nmedicanents are used for the

treat ment of weltandifetariiationctha-dispgses agsoriatedhyito EGRRpAetivitygnelide

oy ramrar; aihe BealferatiBs of Rt ceus Jannica ndilasEdbrgA My S, | ©
hunmans; r odergremoteddtheGroginBieelid harhsuN HedRISBLIRFiSatidraipthe Bye h@iases,

cows, dpgs, cats, etc. Aninmal nodels are of 20interest for )
§er i t al betigdedropaingdgerindueedmaeylar deganesatigreandring: likeh and idm
d

ease. The tivity.of. a,certai. [.]. to eatent with the
oament o JEEuRaldn skrigts TrEGRRIG ARGk BB M BT e by i v 1 o
tests. Typically, a culture 250f the cell is incubated with a

medi cament according to the invention at different concentrations for
a peri od whi ckhe diseages @seinsed beemars esualy didded Bto twp owivpaL RyRes-

i nduce cell dea r inhibit maration,. usuall efween abput one
ourand one MIBLRTAUVR A PRIt e SisPrres, PN SR R at ed
cel I's f1dm a rhispavthAgeNhBammBBon| eHilomelgddis sfcéFﬂ%ilggb@ﬁigﬂf 8§tatehe
treatment 30are then counted. WO 2005/ 077414PCT/ EP2005/ 000797
hyperplasia, immunological diseases, autoimmune diseases and immuno-
deficiency diseases are regarded as non-cancerous diseases, of which
arthritis, inflammation, immunological diseases, autoimmune diseases and
immunodeficiency diseases are usually regarded as non-hyperproliferative

20 diseases.

In this connection, brain cancer, lung cancer, squamous cell carcinoma,
bladder cancer, stomach cancer, pancreatic cancer, liver cancer, kidney
cancer, colorectal cancer, breast cancer, head cancer, neck cancer, oceso-
25 phageal cancer, gynaecological cancer, thyroid cancer, lymphomas,
chronic leukaemia and acute leukaemia are to be regarded as cancerous
diseases, all of which are usually counted amongst the group of hyper-
proliferative diseases. In particular, cancerous cell growth and in particular
cancerous cell growth mediated directly or indirectly by EGFR is an dis-
30 ease which represents a target of the present invention.



-+ 28 - The dose varies depending on the specific nmedi canents used,

t he specific_disease, the patient status, etc. Typical
therapeutﬁ%oﬂﬂgﬁ ¥ sufficient in order consi derably tgépggﬂggm?ﬁg
undesired cell population in the targef/tissue, while the viability
of the patient is maintained. The treatnent is gen- 5erally continued
until a considerable reduction has occurred, for exanple a reduction

f | b 50% of Lfi |1 d b
O e AT e ) T P scfort ko Ao LR BB Fove o
body. iﬁéawo%mifg@ﬁé@éﬁw%&ﬁmiﬁ QedMtPdrspRIre tdhbur Heddii Theat i on

of EGFR i nhibitors. e scint ation proximty assay (Sorg et

al ., J. of. Bhedivdreentsaccdimgto theiimeentidfGre agmiristetes) toam patierd with

fl ashpl ate assay, the radi oactive _phosphoryl ation of a protein or
pepti de as s@RNHepPIeratNedisease. (a1 srgmplerfor MR tynelE RN 05 ,

I nhi bit®ry c ; radi ' i i : can
be detected. qggl?élﬁgﬁhﬁ%irn@s on@&eén%ggﬁgf%q@rgégﬁﬁﬁb flaﬁggr@ggs%glebence

resonance endognhibitinstranspldniiRejeBidn oandurblogicst samage quoh@to Bselison
(FP) technol ogies are_useful as assay nmethods (Sills et al., J. of
Bi onol ecul ar reRaibetenthe pesent medicaments are usef dor RIORDYIAHGOACE(RS

ELI SA assay S L) = ant.| ' =

The phospho- AL BAFY T BasRE neel s oRE taft gt s Taeb Begeregndsbarn
bi ndi ng can e tige prseaton of geaserand thentsabnedtstexstiigcondiingdThe
ant i -shfgp anti body by chem | um nescence (Ross et al., 2002, Biochem

J.. justY abowreventisa ¢umseliferation israntisved py adoinjsiratioseyf themadica e

O b of 17 orugns FeREE BB B R e MR RS o o
di s- ease st aife, iftiexBrphfop Préverting lumplircgrowtie revertimglmetastatid by

medi canent s accor di g&jt‘o the invention include the diseases and
di sease st at egfom’s redudieg castennnis asepciaied witboar ¢owaBCUIRESUIGRTY THE.

and! or " pr ophyRETTalY. iR iHGARrS ot 1 1o} T et SR Aol B
states Which éa*s\églbw%t@t_siﬁéihg%&ﬂﬁbr,@nir@nﬁé@ﬁniﬁﬁﬁﬁ:{}\%ﬂﬂs@r tipatightmuscl e

cells and/or inflanmmation cells in the int
2005/ 077414PCT1EP20051000797 -29 - layer of a vessel, resulting in

restricted blgod fl.ow through this vessel, for.exa | I nt | mal
bcol st ve. | et BacstAtARER e helade SRR e B GEisE, 1 RERVE: bt
i ncl ude at herqQgRterPeties, paficlRIMY HiAfMe! Ridefits artsding hiite, rats and
transpl antation, vein transplant stenosis, peri-anastonotic
prost hesis  hamsters; rabbits, horses, cows, dogs, cats, etc. Animal models are of

20 interest for experimental studies, providing a medel for the treatment of

. human disease.

The receptivity of a certain cell to treatment with the medicaments accord-
ing to the invention can be determined by in-vitro tests. Typicaily, a culture
25 ofthe cell is incubated with a medicament according to the invention at
different concentrations for a period which is sufficient to enable the active
ingredients to induce cell death or inhibit migration, usually between about
one hour and one week. In-vitro tests can be carried out using cultivated
cells from a biopsy sample. The viable cells remaining after the treatment

30 are then counted.



5restenosis, restenosis after angioplasty or stent placenent and the
i ke. The nventi on enconpasses the use of thermi; ﬁmg

accordi ngvﬁg ﬁg‘;ﬂﬁ ention for the treatment or preventron Of carncer.
The invention therefore particularly pR8ferably relates to the use of

liquid anti-EGFR 10anti body formul ati ons according to the invention
for the preparation of a 1111lnedi carrent for t he treatnment and/ or

o L1 outar by e stisS dopabdbl TR b PranG A oL SPGB EPRPLP
tumour, tU”D‘tHrshéé‘:setfﬁ% ﬁﬁtilgﬁﬁé‘t'ahﬁ eld. mrwﬂ}'@%réﬁe&a%ow@&ﬁhuént

system st omach t uhour aryngeal nmonocytic | eu- 15kaem a,
| ung adenocaiit brdemeensidatabliy te ﬂedhaa@a:amdasmdmellmnul@amm thmtargeier

T naent | otishup. B the St OF Bia bEiee 1 rma i e e fesmifrent Brds
to the g ”Ve”te'ré’lgz &%:nb@& JRAlif %ﬁélg&‘;ébfg reRiuBRSH ﬁéé"BgL%urféH, fdkample a

treat nment of eases se ecte romthe group cancer ous

di seases consesudtion offat st abost 0% lof teer spenifitecelldoauit| eandozamdey con-
stomach cancer, liver cancer, kidney cancer, colore tab cer,

br east canceﬁ'"uﬁﬁalﬂt'b%ﬁ’?‘@gﬁ'a"h%k‘”@@%@?f"e liseire Hﬁ%%qc ﬁi@g
gynaecol ogi cal cancer, thyroid cancer, |ynphoma, chronic |eukaem a

and acute |eukaemia. 25 The nedi caments accor di ng to the invention

can be adm nivgripue diskay ppdibritsse boaildbie fdrridadtification bf EGREBINhibRtbEs.
pr esent di caments inhibit tunour an%&genem s and. thus infl|luence

e groWt h ofinthevecintdlation praximily agsay (Bt aRed <y BigmolesularBcraeny

@

5). The angi esi sz L.ahL Pt .
i o ST ARRC, 11 580 BB e e RBREY) g haib BT oSPRED)
2005/ 077414PQlichR2 Arofay 6Ppeptide as substrate is measured using yATP. In the
presence of an inhibitory compound, a reduced radioactive signal or nong

at all can be detected. Furthermore, homogeneous time-resolved fluores-
15 cence resonance energy transfer (HTR-FRET) and fluorescence polarisa-

tion {(FP) technologies are useful as assay methods (Sills et al., J. of Bio-

molecular Screening, 2002, 181-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-

bodies (phospho-ABs). The phospho-AB only binds the phosphorylated
20 substrate. This binding can be detected using a second peroxidase-conju-

. gated anti-sheep antibody by chemiluminescence (Ross et al., 2002, Bio-
chem. J., just about to be published, manuscript BJ20020786).

There are many diseases and disease states associated with dereguiation
25 of cell proliferation and of cell death (apoptosis). The diseases and dis-
ease states which can be treated, prevented or ameliorated by medica-
ments according to the invention include the diseases and disease states
listed below, but are not restricted thereto. The medicaments according to
the invention are useful in the treatment and/or prophylaxis of a number of
30 different diseases and disease states which involve proliferation and/or
migration of smooth muscle cells and/or inflammation cells in the intimal



-- 30 - for the treatnment of certain fornms of blindness associ ated
with retinal neovascul arisation. The invention therefore also relates
to the us®QIFATFYEGER anti body for- 5 nutations accotd

invention for the preparation of a nedR8ament for the treatnent

and/ or prophylaxis of diseases caused, mediated and/or propagated by
angi ogenesi s. A di sease of this type involving angi ogene5| S is an
ocul ar di sease, such as 10retinal vascul arisation, diabe

retinopat hy, |aygs.of Auessel, Fresilingrindesfepteddiend Wﬁﬁﬂugm@@ ?”R@e' TAe
| nventi on thegg&‘% d'in e%?ra)t %Iac}cﬁnve ti&&Sn#’ ccﬁtﬁsn?é]{rén ﬁv%@géltkﬁg-y

formul ati ons "on rati on of

medi cament  1%agbs bhmtdreSeinomiat sistootiesiy) bwomnsvaﬁculﬁrMe after
selected fromthe group consisting of retinal vascul arisati on,

di abeti c r et itransplaniationgeeiniwnsplankalenpsis, pRIGaRestamobR PEasINeS

of ant 12 EGFR EHE B9y eplr oS BRI BEUPR Mgt Fnéhzbd Relk: on'

for the treatment and/or prophylaxis of diseases selected fromt he
group consisting of psoriasis, rheumatoid arthritis, contact
dermatitis, dmeegreaemtyp'eerﬁ@nﬁncompayse%m@tusorﬁf the: regieameantmaccord-

donmet t ' I I
i seases, - autt® iRdniioAT0e T BT S Ren ey GrceldbeTndg oo,
invention al spntRERKGS éé?ttéd?é’rl @f&%b@ﬂ’e!at@ﬁfﬁhé@fsbWQMUJH@HF‘E@FROnS

according to the 1 nvention ? he tréatnment and/or prophyl axis of
bone pai®ol ogarﬁbodpfmnu.ﬂilohsmﬂdmg;mnp imentéios fonthe prepsatiarseir2ona,

eoarthritis nd r WD 2005/ 077414PCT/ EP2005/ 0007
o el RS E b e AR P VN a ARG RAT O SOUE ¢ o
provi de addi tmét%s%&eéyx?&éra'tﬁé W& |§ﬁ ﬁnchfér@%)’réa%kébl%éféb{éag’r&ﬁwr
chenot herapi es and i r'radi ati ons, or can'be used to restore the
ef fi cacy of amoupiconsstirgg ofrtg'amaunmur,dhmut bEthapiregeritatitract; habeurialns .
> the lymphatic system, stomach tumour, laryngeal tumour, monocytic leu-
15 kaemia, lung adenocarcinoma, small-cell lung carcinoma, pancreatic can-

cer, glioblastoma and breast carcinoma, without being restricted thereto.

The invention furthermore relates to the use of medicaments according to
the invention for the preparation of a medicament for the treatment of dis-

20 eases selected from the group of cancerous diseases consisting of

. squamous cell carcinoma, bladder cancer, stomach cancer, liver cancer,

kidney cancer, colorectal cancer, breast cancer, head cancer, neck can-
cer, oesophageal cancer, gynaecological cancer, thyroid cancer, lymph-
oma, chronic leukaemia and acute leukaemia.

25
The medicaments according to the invention can be administered to
patients for the treatment of cancer. The present medicaments inhibit
tumour angiogenesis and thus influence the growth of tumours (J. Rak et
al. Cancer Research, 55:4575-4580, 1995). The angiogenesis-inhibiting

30 properties of the medicaments according to the invention are also suitable



The invention therefore also relates to the use of anti-EG-R anti body
formul ati ons according to the invention for the preparatjon of a

nedi canentWP3MRHY r eat nent and/ or prophyl axis of di s%@‘g@gﬁﬁ(‘%ﬁ h
a‘therapeutically effective anmount of -@@-anti-EG-R anti body according
to the invention is 10adm nistered in conbination with a conpound
fromthe group 1) oestrogen .receptor nodul ator, 2) androgen receptor
nmodul ator, 3)_ retinoid receptor nodul ator, 4) cytotoxic, agent, Sé
anti prol i f er dor (e Geatment 6f Casiain s AitinHinessAtsoeislatWith retal BBS; 7)
HMVG- CoA reduc‘;ﬁﬁla@g?ﬁ&j’tor S, 8 HV protease inhibitors, 9) reverse
transcriptase 1nhibrtors, 10) growh factor receptor in- 15hibitors

and 11) angiogenesis inhibitors. The invention therefore also rel ates
to the use of_anti-EGFR anti bog%/; formul ati ons according to the
0

i nvention for Théiaveptigratherefore aisofelatas todhe vse phanii-FLhRE antibadn for-

and/ or grophyl axi.s .of di L0 L. [ | C ffective

amount o an BAEioRRaRERFRIEIN® Ml i e BIABFAIER g tdiahiert

admi ni st er ed fop tHeORbAtRRIN: AR bFd orediSeRseR tAuded, hEdIERA dridpen t he

group 1) oestrogen receptor nodul afor, 2) androgen receptor

nmodul at or, 3)pnopagaieddyrargiggenesisodul ator, 4) cytotoxic agent, 5)

antiproliferative agent, 6) prenyl protein transferase inhibitors, 7)

HMG CoA reductase in- 25hibitors, 8) HV protease inhibitors, 9)

rever se [ r ansAhdeasaf il el iaidivinh Ghofiderebisfia sh YouleP eRekSe, such as

i nhi bi t?hs and 11) angi ogenesi s inhibrtors. The nmedi canents accordi ng

t o t he I'Hventietinakwasculansatidry dideticdeiimbpsatiy, edetiodaetddemanilahdegdrer
-known t herapeuti,g agents that are selected 30for their

particul ar ut?ﬁaﬁss}a&ajﬁ‘%g?&t he condition that is being treated.

Thgus, for exanple in the case of bone conditions, conbinations that

woul d be WD 20051077414PCT/ EP2005/ 000797 - 32 - favourabl e include

t hose whi ch cOmpinvestiamtherefors pisbvrelakasstotthe plke whaat-EGRR hntitsody for-

al endronat e and, ri sedronat

e, integrin blocker as.defj ned further
Dol o) auen Bdialions osmttineiithe Fepban i ihe preRsEsie Amegicamant
h 16epl R i -
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consisting of retinal vascularisation, diabetic retinopathy, age-induced

macular degeneration andfor inflammatory diseases.

The invention furthermore relates to the use of anti-EGFR antibody for-
20 mulations according to the invention for the treatment andfor prophylaxis
. of diseases selected from the group consisting of psoriasis, rheumatoid
arthritis, contact dermatitis, delayed hypersensitivity reaction, inflamma-
tion, endometriosis, scarring, benign prostate hyperplasia, immunological
diseases, autoimmune diseases and immunodeficiency diseases.
25
The invention also reiates to the use of anti-EGFR antibody formulations
according to the invention for the treatment andfor prophylaxis of bone
pathologies selected from the group consisting of osteosarcoma, ostec-

arthritis and rickets,
30



ral oxi fene, drol oxifene, CP-336,156 (Pfizer) and | asof oxifene,

cat hepsin K. inhibitors and ATP proton punp inhibitors. The present
medi canent'¥CANEA4LY suitabl e for conbination with knoWTEREISM e,

agents. These known anti-cancer agents 3incl ude the foll ow ng:

10oestrogen receptor nodul ators, androgen receptor nodul ators,

retinoid receptor nodul ators, cytotoxic agents, antiproliferative
rotein transferase inhjbitors, HMG CoA reductase

agent S, ren € K [
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the same ti methemapietard inedigtions, §RGbr carebe LEGE B staredhe affieasy of ef er s
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to the recept@rtain exsting eanceschametherarias amslangdiationst oest r ogen
receptog nodul ators include, but are not limted to, tannoxifen,
ral oxi fene, idoxifene, LY353381, LY 117081, torem fene,

20f ul vest r antThe invention therefore also relates to the use of anti-EGFR antibody for-
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4. & - di hydr ongbORABpnEoheadonetPhy s Al diznassainybich ateragaically

" Androgen T ecsficAve BRIhEELHS anti-EGFR ahBhsd)y mRURISg WhiHeinlentRInfi§T €
wth or 6nh| bit the binding of androgens to the receptor, regardl ess
of mechil 25radministeredin eembinatind mithencorepeyndiromdbie geaup 1) destiogdn

f@ast eri de and qther 5a-reductase inhibitors, njlutan.de, flutam de,
e b e L 6B S SovBlor PRl SS rhaAr
modul at or s”  rRbduilStor 4 )CYIREKE ERert) iS5 Bniigroffer ative I "orbfligRbteirt Ne
bi ndi ng of retinords t)o the re ept’o?, nrﬂgrgar d?essﬁgﬁ'ﬁﬂg@gﬁ?&ﬁ
30Exanpl es oftranstgrase irihikitats r BddMGeC cAvedliciase mhibitors) @ Hi¥ pactessae,
treti- noin, ,13-cis-retinoic acid, 9-cis-retingjic acid, ,
LT G 1 uor omed PRV PESIBTSS \idhosobtess neiserF B-oweh insrgecerlgr in
| LX23- 7653, tHisitsts Nnd41 eenese MHipitgEi nam de and
N- 4- car boxyphe'mn/? ot ngrﬁ%gggéﬁ SIS HiBAGS
The invention therefore also relates to the use of anti-EGFR antibody for-
mulations according to the invention for the preparation of a medicament
for the treatment and/or prophylaxis of diseases in which a therapeutically
20 effective amount of an anti-EGFR antibody accarding to the invention is
. administered in combination with radiotherapy and a compound from the
group 1) cestrogen receptor modulator, 2} androgen receptor modulator,
3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) prenyl protein transferase inhibitors, 7) HMG-CoA reductase in-
25 hibitors, 8) HIV protease inhibitors, 9) reverse transcriptase inhibitors, 10)

growth factor receptor inhibitors and 11) angiogenesis inhibitors.

The medicaments according to the invention can thus also be adminis-

tered together with other well-known therapeutic agents that are selected
30 for their particular utility against the condition that is being treated. Thgus,

for example in the case of bone conditions, combinations that would be



".Cytot oxi c agents" refers to conmpounds which result in cell death

primaril yé#(grz%gﬁﬂug rect action on the cellular functi %r@{s,mh?ﬁuonéy&ﬁ

or interf ell 5nyosis, including al kylating agen

necrosis factors, intercalators, mcrotdbulin inhibitors and

t opoi sonerase i nhibitors. Exanples of cytotoxic agents include, but
are not limted to, tirapazimne, sertenef, cachectin, ifosfam de,

i | oni dani bonl st b alt . oo .
d br omoaul ci 18YOUTABIR HEIUE8 s g BhefPHES SaBreat NP HOSROPTP S i n,
tenmozol om de,sﬁﬁ%tsaa[?éﬁérbﬁate% bhdte; intdPindlockirs {Adéfied faftBer

trof osfam de, ninmustine, dibrospidiunn chloride, pumtepa,
| obapl ati n, dmiowpkath as owpdfantagonists,conjugiated cestrageos uised m hor-

dexi f osf am de, ci sanm nedi chl or o( 2- net hyl ridin | ati pu
benzyl guani neNoRg éher@o&m@h asyPr%%nproé, S)epmar%nél and Endo-

L
(trans, §rans, NSk DLIS - - ~d]. am = ' i
15pl ati nun( 11‘%‘&83 d?g%c% é%flg%&pr%g |t§trﬁr§?9%}or?ggré§%)b§rl%ge&?s
di ari zi di nyl -rafixgens, ioloxifémse)iCP-B36 166 Piizer) and lasofoxifens, cathepsin K

1- (11- dodecyl ami no- 10- hydr oxyundecyO- 3, 7- di net hyl xant hi ne,
zor ubi ci n, i danibitersiand ARE EEPteDirsIP INBILERR-r ene,  ni t oxant r one,

pi rarubi ci n, Qinafi | LG 1.6l M
A e L e S G
20gal ar ubi ci manteddrivar bgémtsmﬁﬁvﬁﬂdnti-cancer agents include the following:
4- denet JP@xy- 3-deam no-3-azirid- inyl-4-methyl sul fonyl daunor ubicin
ge WD''00/ 50mstpgesxesaitersmedulaiars, candsegemrecaniasim tPFse refingid

| itaxel, vindesine sul.fate, . . .
O, L Gehy dPBEMRt BgRlReR. fuetinagenti svRGiSatve AR Py
rhi zoxi n, dolsﬁéfem trBnsfetasebrhibitofsS IMGTHA RedutiseShliibitdrs, FOFPERE] N,
RPR109881, 25BM5184476, vinflunine, cryptophycin,
2, 3, 4, 5, 6- peras&f inbibitors\reerse transcriptase inhibitors, growth factor inhibitors and

sy RGOS BB, e ALY L AS K oy DT il
t opot ecd, hypARgAIHistRatioAitthe Shmedme A4 PAdiGRarpy.
6- et hoxypr opi onyl-3', 4" - 0- exobenzyl | denechar- tréusin,
9- met hoxy- N, NQiistrepan teGpibn mogyletars| refess 40 somppands whish ite(ferd) with
or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not iim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
20 fulvestrant, 4{7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-|4-[2-(1-piperid-
. inyl)ethoxy]phenyi]-2H-1-benzopyran-3-yl)phenyl 2,2-dimethylpropanoate,
4 4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SHE46.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
25 nism. Examples of androgen receptor moduiaters include finasteride and
other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.
"Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardiess of mechanism.
30 Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 8-cis-retinoic acid, a-difluoromethylornithine,
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> 52,6, 8, 8a, gtﬁl%eu)g(;%h u%rcst);gtgo%( gnl ihAélc:eql’uer}&r?&Ioﬁo Zhribf br st ithiedi One
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6, 9- bi s[ ( 2- amhieasttibiylireinhibdtoreand fogloisomprase nhitstdss. 10- di one, 5- ( 3-
am nopr opyl am no) - 7, 10- di hydr oxy- 242- hydr oxyet hyl am onr}et hg/l_ - 6Hpyr a
zol o[ 4, 5, 1- ddp@FRies At evieiekic agents include, but are not limited to, tirapazimine,

N- E142( di et hy, 1.00) bNQ - - 9. - hj en-4-yl me
thyliformm ;&%%f%ﬂ%%@fﬁg%%ﬁ%ﬁé et hyl a‘éé%‘f%%@‘aéﬁ@bxam de,
6- [ (2- (di net hyitret@Enioe girbsthinfustine] diBromodulcitol, ranimustine, fotemustine,

hydr oxy; 7H i ndeno[ 2, 1- c] qui nol i n-7-one and di nesna. o
“Ant i pr 0P i f ernadaplatingexgliplatin semezolamide; Septantatin. gaeMNGtine, impro-

3001, and SEnsainsy Foffaiie, Ridine HORSHGm cSP, fifiepn, |,

pentostatin, [30gsmstinsatiaplatiey, pidfiromyciaxeisgiatin, itdalveh] dexifosfamide, cis-
capeci t abi ne, gal ocitabine, cytara- bine ocfosfate, fosteabine sodium
hydrate, ral taminedishlorp@-methyisriginedplatiasmr benzyiguaning, glufagfamiddsi ne,

nol at r exed, X I ipe, 2': 2 1. .
met hyl i denecS@ngt' h@ (?r%n_sgﬁﬁ%?@%gb-ﬁ%-rgﬁépg%ﬂ?é&)%%?wn&)%?—[dsamlne-
NGE&- ((]I 218- dhmgﬁﬂhﬁﬂﬁ}ﬁsnﬁmhﬁﬁé{bﬁi@rmmaﬁnﬁﬁx(mi thitedehrideheiayigidirgé,
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25[ 2( E) , 4( E) - spermints @astrin ioxidg, yloji 1 adadesylaming-§é-dydrayundrayhohépt o-
DY AN oSy NNy MR8 zor GBI, R b cabRSHEBRA, Biirene, mitoxan-
0Xxo0- 4, 6, 7, 8- t gk i@dridh: prkfide diaheblirt dirubicth, bAtidddadion 13'(de)-- et hy
l'j-2,5- thienoyi-L-glutannic acid, am nopterin, 5-fluorouracil,
al anosi ne, amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin,
11- acet yh- 8- (carbamoyl gx { - 41 0r - 6- oOX¥%-14- L s di aza
t et _racyg?o- g%?%':u ‘%X'oé'lﬁ%ﬁg?-ﬁﬁgﬁéé"‘ég&ﬁé]"t%’g%"g%?'é%’éﬂqﬁ&é’cﬁ’%&%”st er,
swai nsoni ne, ,
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Exampies of microtubulin inhibitors include paclitaxel, vindesine sulifate,

3'.4'didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

25 BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-{3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyi-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

30 irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechar-
treusin, 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)-
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"Anti prol iwgﬁ%@?ﬂél‘dgent s" al so include nonocl onal ant WE@F%%S!%Q?TnSt

growth factors other than those al ready4+ sted under "angi ogenesis
i nhibitors”, such as trastuzumab, and tunour suppressor genes, 5such
as p53, which can be delivered via reconbinant virus-nedi ated gene

2coor di ng. t o MREARAUGR: 1 SHIBRS SESHLORA A BrEPEHY A oLk AaPRAY fon
the art or Pt e e ot e A Phbl e in
connect i on wi(9H,15H)dideb hirtotecan, i7 24 N-idopeayEminGetyig206)eamptothe-
oed for ¢ ho FBPNPY SR VR0 BROP R SRR ROBPS RS BEPFSR: y or
se i n 15di agRpEERe, Srthehg e ditGihyRirind S dobk)epasiddGuds Tof

unregul at ed oq-[2li{SimeitiyiaethddSihR - Bchydroky5, 6Fdimetind&hbpyrido] 4 G-gloanba;
anti bodi es according to the invention_ can, for_ exanple

b
radi oact i vel yzalediegarbexamidg: aswagring, K%ﬂ)éﬁm%,%ﬁi@d”‘@"@%@e@ﬁl‘odogen

met hod ( Fr aker et . | ' I h- bod
is particul arﬁ"{"_nBP%b%';I'g%%ﬁiﬂ%ﬁﬂégﬁb’ﬁg&ﬁég%@%éﬁﬁeﬁb Bg@h%g'w ent? y
ImneceasaT . e R e e By nown. met ot
(e.g., Heriyn23methylenediony)-5-m rfwdfowegﬂeth@ﬂy@emlg}w?@ae@ri t ed

O ot T S il A BB AR R ST
chr omat ogr aphyminbpfoykring$§37 R CRdihidresty-2s( 2ty drexystihadimomeled p6HE g t o
the invention preferably exhibit an advant ageous bi ol ogical _activity
whi ch can easpyrazole[48dedelasidied-one, dhblRidigtwianainophyainalyaaetim
e orar ol &% onotRb SR inA R e Sy lrotbmide RE2-{difefiidring)-o°
15 ethyhacridine-4-carboxamide, 6-[[2-{dimethylamino)ethyllamino]-3-
hydroxy-7 H-indeno[2,1-c]quinolin-7-one and dimesna.
"Antiproliferative agents" include antisense RNA and DNA oligonucleo-
tides, such as G3139, ODN698, RVASKRAS, GEM231 and INX3001, and
antimetabolites, such as enocitabine, carmofur, tegafur, pentostatin,
20 doxifluridine, trimetrexate, fludarabine, capecitabine, galocitabine, cytara-
. bine ocfosfate, fosteabine sodium hydrate, raititrexed, paltitrexid, emitefur,
tiazofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-di-
hydrobenzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-
25 [2(E),4(E)-tetradecadienoyi]glycylamino}-L-glycero-B-L-mannohepto-
pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-
oxo-4,6,7, 8-tetrahydro-3H-pyrimidino{5,4-b]-1,4-thiazin-6-yl-(S)-ethyl}-2,5-
thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-
8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-
30 (7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-

trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
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inhibiting effect, which is usually docunented by |C50 |
suitabl e r¥AgMWSPTMt erably in the nicromol ar range andP§@¢gﬁﬁy&ﬁﬂﬁ
preferably in the nanonol ar range. 5Th&5det ermi nation of protein
size, structural integrity, purity or glycosyla- tion pattern of the
of the antibodies according to the invention according to the

invention in fornulations accordi to. the.i.nventipon 0 ses,
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net hod, CD ( dbddies against growth fanjors Bfkidhithapthose already Jisted indry thrgice

st ai ni ng (PAS net _ho,déJ ol igosaccharide profili ng_‘,%ldet erm nati on of
t he nonosaccH@gnests INBIAIEES"t ush a5 trasidgiraal.Aand HEOWE SURPressaganes,

stabiligy of ' i j @ 0i-Gabhed

cxanpl ¢ be. deLETR fah WP RETPE gy er M e B R i heddied aepe

ai d of stabilfdnsfér @eeUBRatent No. 8)0B9DI3, Mrexagple) Medtaaethts0%

rel ative atnospheric humdity and at 40C and 70%rel ative at rmsﬁheri C

humi dity overacoerding & thedinpentiasucamaisa beadminisiared rpeompigatienwithially

or structural ntearity. of i I N V. for
exanpl e by t h%thﬁbﬁ%é@‘?%'ﬁl?’ia&ﬁgégﬁgﬁ(@g%r%gﬁez)%ér%g#ﬁg@ga ?&Eﬂﬁﬁ@' FT-1 R
SDS- PAGE (I edyisdrithceltic Behivslingratents wHikh bedsuitable inftondettiormivitiatiieon
of the ghol ogical activity or efficacy of anti- 25bodi es according to
t he i nvéHti onabavermenionad @aeasascording to the inven- tion enconpass,

f exanpl e, without being restricted thereto, ELISA, biological cell
assays, FTIR or CD. Met hods for the determ nation of reduced

aggregati on tphddforefarfi-BEFR SYmbeay eoiiadtishsiaucotding tothe ingstioai ng
to the invention enconpass, for ] o o
can be used for the isolation and for the investigation of the activity or
expression of EGFR. In addition, they are particularly suitable for use in
15 diagnostic methods for diseases in connection with unregulated or dis-

turbed EGFR activity.

For diagnostic purposes, antibodies according to the invention can, for
example, be radioactively labelled. A preferred labelling method is the

20 iodogen method (Fraker et al., 1978). For diagnostic purposes, the anti-

. body is particularly preferably used as the F(ab'")2 fragment. Excellent

results are achieved thereby, meaning that background subtraction is un-
necessary. Fragments of this type can be prepared by known methods
(e.g., Herlyn et al., 1983). In general, pepsin digestion is carried out in at

25 an acidic pH, and the fragments are separated from undigested IgG and
fragments of heavy chains by protein A Sepharose™ chromatography.

The anti-EGFR antibodies in formulations according to the invention pref-
erably exhibit an advantageous biciogical activity which can easily be

30  determined in enzyme assays, as described in the examples. In enzyme-
based assays of this type, the antibcdies according to the invention pref-



exanpl e, w thout being restricted thereto, visual inspection,

sub- vi si bl [ 077414PCT/ EP2005/ 000797 -37 - par

anal ysi s, ‘ﬁgpﬁh?fogpng{’ry or turbidinetry, dynamc |ight scat eﬂro|"-"'r(¥g};mg-Jr
characteri sation. Exanpl e 1: Prep¥ation of a highly
concentrated liquid anti-EGFR anti-5body formnul ati on by tangenti al
flowfiltration (TF9 380 m of protein (17 mg/mM in 10 mM phosphate +

145 mM NaCi, 7.2).are concentrated.for.2 at _an e tr

pressure of Z%Fbyl %’fﬁ{ %ﬂf&é%'st %}@&Wr@ %ﬁeﬁoWﬁ‘gﬁ '%VSV?QE(X ﬁ'legted
Labscal e TFF 15yl £0nI(86 in éBQRﬁﬁIe%ﬁé& pra@ﬂerémy mheqhaéﬁsrﬁaér fafigeiRl
ultrafiltration nenbrane haying a cut-off of kDa. The retentate
obt ai ned has raoger preédrablyon thennaremolar tEnggbout 132 mg/ M. The yield is
85% O 15 470 ml of protein (1 7 ng/m in 10 mMMcitrate) are
concentrated for 226 mn at an entry pressure of 20 psi and an exit

pressurd of 1GnasietdinifEHFoQiro #r‘rﬁﬁécﬁl'&tJrﬁﬁrl;gé/gﬂtWQ]&‘\qr bt bﬁeéﬁgla-""'th

built-in polyether sulfone ultra trati on nenbrane of f
of 30 kDa. Thaonmﬂatrad)fethelnlfmmanhmbmssa@opdmgdam thecunmemirﬁrraccoodmgf
about 123 ng/m . The yield is 95% Exa 2: Pre aration of a highly
concentr at ed l“?lﬂﬁ‘ﬂ" qr ipdemnuyate QJPQI‘FPHI‘%'B EHPNGRGOMRASSES,

ultrafiltrati 145
™ NaQl, pH 7.9 oél?%&h E%setﬁ?@é% eﬁ&%gfwfrt rl?egﬂ&' mgppn@ga@@sasﬁ)
pressure of 4 Nterminal sequencifig, BDVAagenTeslyere gratientgéinboiretiug-n
pol yeth sulfone ultrafiltration menbrane hay |fnﬂ% a cut-off of 30

3 Th ret eifdt wedntlR (heyrianisansiaim irdrared specra)methed &P (siFalar 92
M. The yi gl dhedi§mi WAMAN spectroscopy, carbohydrate staining (PAS method),

aligesaccharide profiling, determination of the monosaccharide composi-
tion or isoelectric focusing.

15 The stability of formulations according to the invention can, for example,
be determined, without being restricted thereto, with the aid of stability
programmes, for example storage at 25°C and 60% relative atmospheric
humidity and at 40°C and 70% relative atmospheric humidity over an
extended period and determination of the stability or structural integrity of

20 the protein at regular intervais, for example by the above-menticned

. determination methods (SE-HPLC, FT-IR; SDS-PAGE (reducing or non-

reducing)).

Methods for the determination of the biclogicatl activity or efficacy of anti-

25 bodies according to the invention in formulations according to the inven-
tion encompass, for example, without being restricted thereto, ELISA,
biological cell assays, FTIR or CD.

Methods for the determination of reduced aggregation tendency of highly
30 concentrated formulations according to the invention encompass, for

example, without being restricted thereto, visual inspection, sub-visible
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10 mMMcitr 5) are concentrated for 168 mn at @ﬁﬁ as
pressure o‘?bg%r’%% ‘§/ means of an Am con stirred cell w@ﬁﬂ%‘f"ﬁ 979
pol yether sul fone ultrafiltration menbrdme having a cut-off 5of 30
kDa. The retentate obtained has a protein concentration of about 82
nmg/ M. The yield is 95% Exanple 3: Preparation of a highly

concentrated liquid anti-ECGER a tion
under the actif§ |c6qs %¥§'§fw5\ep%$ ér tu%guf?%ﬂ 85@%“"3{9@ ﬁ&:}tgr

in 10 mM phospRatRerishfien™ NaCl, pH 7.2) are centrifuged at: 2000*g
for 90 mn in an Utrafree centrlfuge tube (MIlipore) with a

pol yether sulfone ultrafiltration menbrane having a cut-off of 30

kDa. The reteptate ot| ned has a

15116 ng/m . BH M RAEEIGUIG, l e
aggr egapes of - EGFR ant| body
formul ati on oﬁhgl%éfn% @ Jllglﬁﬂ‘?llﬁ!t@%% 1to 3 were

i nvestigated for the con- tent of soluble aggregates by neans of

SE-HPLC. The proportion of nononmer here after concentration 37 >
99% | 6f protein & magmt inot? oM ahesphats +JrSm Nﬁ%‘h\gg‘ 2)

Chtaned i n e A EeRRal I 2ok Bl BEAT Nty biBESl Qa0 o8 drifaibat o3,
anide 1-2. deprggdliret 1905 by ednstdier Sibsvchio TOF FeystemaMitipba) avith
concent atlon b tang’entlal flow filtration and of the retentate

0 am ned" 30webuitdin pglvether sufere ultrafiltration membrane having a cut-off of
30 kDa. The retentate obtained has a protein concentration of about

132 mg/ml. The yield is 85%.

or
15
470 ml of protein (1 7 mg/ml in 10 mM citrate) are concentrated for
226 min at an entry pressure of 20 psi and an exit pressure of 10 psi by
means of a Labscale TFF system {Millipore) with built-in polyether sulfone
ultrafiltration membrane having a cut-off of 30 kDa. The retentate obtained
20 has a protein concentration of about 123 mg/ml. The yield is 95%.

Example 2: Preparation of a highly concentrated liquid anti-EGFR anti-

bady formulation by stirred ultrafiltration

25 25 ml of protein (10 mg/mt in 10 mM phosphate + 145 mM NaCl, pH 7.2)
are concentrated for 144 min at a nitrogen gas pressure of 4 bar by means
of an Amicon stirred cell with built-in polyether sulfone uitrafiltration mem-
brane having a cut-off of 30 kDa. The retentate obtained has a protein
concentration of about 92 mg/ml. The yield is 95%.

30

or



<+ 39 - Patent Clains 5 1. Process for the preparation of a highly
concentrat‘ﬁﬁb@é}g% g formulation conprising Mab C225 ( &mm}g@m@f
Mab h425 ( § by ultrafiltration, characterised in that the

hi ghly concentrated, liquid formulati or98bt ai ned has a content of
content of Mab C225 10(cetuxi mab) or Mab h425 (EMD72000) of 50- 180
mg/m. 2. Process according to Claim1l, characterised in that the

hi ghly concentrated, |iquid formul ati on obtai ned has a content of Mib
C225 15(cetuxi mab) or Mab h425 (EMD72000) of 100- 150 ng/m . 3.

H ghly concergs @t etiprotdifi Y1 @ nigmninl €0 intciears pHs5.6Y alddboricenfrated for
(cetuxi mab) or Mab h425 (EMD/2000)1 characterised in that the highly
concent r at ed,168 min at & aﬂrmsatgaamrmrg%smaém ngansa EsAmigon 2

cazo e e e i BB YGRS B e Ny s EBA

in thatSthe hirg mémérﬂé@%btbmg@Irﬁsfanﬁr@télﬁbbﬁ@emmoﬁ crapbant of
content of Mab C225 (cetuximnab) or Mab h425 (EMD72000) of 100- 150

mg/ M. 25 5. 83 mlml. dbayéidin®z®W, |iquid formul ati on conprising Mab
C225 (cetuxi mab) or Mab h425 (EMD72000) obtai nable by a process
according to Clainms 1 or 2. 306. H ghly concentrated, liquid

formul ation aéfdi‘ﬁglenﬁr Iﬁt‘épgﬁi@%f‘la mphg c%ﬁcéﬁt%tégﬁgékﬁéﬂtﬁEG?ﬁ srpent .

7. H ghly con one or nore of
Cainms 4 to Godyfarraglation b ditrafilirétaon andestihe aotidr MMgalefsrce

exci pi ephs and/or adj uvants.

. 15 ml of protein (2 mg/ml in 10 mM phosphate + 145 mM NaCl, pH 7.2) are
centrifuged at: 2000™g for 90 min in an Ultrafree centrifuge tube (Millipore)
with a polyether sulfone ultrafiltration membrane having a cut-off of
30 kDa. The retentate obtained has a protein concentration of about

15 116 mg/ml. The yield is 95%.

Example 4: Investigation of soluble aggregates of the highly concen-
trated liquid anti-EGFR antibody formulation

20 The retentates obtained in Examples 1 to 3 were investigated for the con-
. tent of soluble aggregates by means of SE-HPLC. The proportion of

monomer here after concentration was > 99%.

Example 5: Investigation of nativity of the highly concentrated liguid anti-
25 EGFR antibody formulation

The retentates obtained in Example 1 were investigated by FT-IR spec-
trometry. The amide |-2. derivation spectra of the starting material before
concentration by tangentiat flow filtration and of the retentate obtained

30 were congruent here.
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1.

Process for the preparation of a highly concentrated, liquid formula-
tion comprising Mab C225 (cetuximab) or Mab h425 (EMD72000) by
ultrafiltration, characterised in that the highly concentrated, liquid
formulation obtained has a content of content of Mab €225

(cetuximab) or Mab h425 (EMD72000) of 50 — 180 mg/mi.

Process according to Claim 1, characterised in that the highly con-
centrated, liquid formulation obtained has a content of Mab G225
(cetuximab) or Mab h425 (EMD72000) of 100 ~ 150 mg/ml.

Highly concentrated, liquid formulation comprising Mab €225
(cetuximab) or Mab h425 (EMD72000), characterised in that the
highly concentrated, liquid formulation has a content of content of
Mab C225 (cetuximab) or Mab h425 (EMD72000) of 50 — 180 mg/mi.

Highly eoncentrated, liquid formulation according to Claim 3, charac-
terised in that the highly concentrated, liquid formulation has a con-
tent of content of Mab C225 (cetuximab) or Mab h425 (EMD72000) of
100 — 150 mg/mi.

Highly concentrated, liquid formulation comprising Mab C225

(cetuximab) or Mab h425 (EMD72000) obtainable by a process
according to Claims 1 or 2.

Highly concentrated, liquid formulation according fo Claims 4 or 5 as
storage-stable medicament. '

Highly concentrated, liquid formulation according to one or more of
Claims 4 to 6, characterised in that it oplionaily comprises excipients
and/or adjuvants.
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10.

_4Q -

Use of a highly concentrated, liquid formulation according to one or
more of Claims 4 to 7 for the preparation of a medicament.

Use of a highly concentrated, liquid formulation according to one or
more of Claims 4 to 7 for the preparation of a medicament for the
treatment and/or prophylaxis of tumours and/or tumour metastases.

Use according to Claim 9, where the tumour is selected from the
group consisting of brain tumour, tumour of the urogenital tract,
tumour of the lymphatic system, stomach tumour, laryngeal tumour,
menocytic leukaemia, lung adenccarcinoma, small-cell lung carci-
noma, pancreatic cancer, glioblastoma and breast carcinoma.



