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protein, fo(EMBEIR009) and/or variants and/or fragments thereof, characterised in
that the highly concentrated, liquid formutations have a content of anti-
15 EGFR antibodies of 10 — 250, preferably 50 — 180 mg/ml, particularly pref-

erably of 100 — 150 mg/ml, and the to use thereof.

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

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

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

Therapeutic proteins are larger and more complex than conventional
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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with respect to the imunogenicity and efficacy of the anti body
formul ati on.

Although ultrafiltration is described 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 €. 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 highty 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 = 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.



WO 2005/ 077414 PCT/ EP2005/ 000797 -3 The adverse effect of aggregates on

I ncreased i nicity and reduced efficacy as well ed
LT pETErpRshRiy

bi oavai I 'Y protein formula- tions is al ready known

*literature (S. A Marshall, G A Lazad- A J. 5 Chirino, and J. R
Desjarlais. Rational design and engi neering of therapeu- tic proteins.
Drug Di scovery Today 8 (5):212-221, 2003; Schell ekens H  Bi oequi val ence
and the i munogenicity of biopharmaceuticals. Nat Rev Drug D scov 1
(6):457-462, 2002). 10 For the above-nentioned reasons, it is clear that

whi ch are cThBReveise e of oBredaibe 9Tl sBbEH uAtUNGERcng 4 0. °"°
extrermely d*écﬂc%ﬂl}etff ﬁﬁy ad'wel Hs1AB ré&!{l&é&gigbpailéﬁlﬁ’tg%ftproﬂeﬁh fotfidiaon, the

. i
preparation o g concentrated i qui ormul a- tion was

unat t r act i veor®is! difeauir lerowrs it the titerative (& A Marshall 6. Ar bazdry Apdo 15
nouncgd aggregation tendency of proteins and in particular of antibodies,

even Pn | owCboinee@ndal iRDesjariais, Ratienal dersign and enginesnng@f therapgiishal | |
G A Lazar,,

engi - neeri Wﬁébqt%mgﬂiﬁréégﬁ@%%?ﬁjpp% 8@?355@2395555%5‘&@% HY and

(5):212-221g;: ' h St hped in
the 11 ter at BlosehaEnge 4 the inaRbGRALIp By BlogaRndaicals AerRePTY,
Wang. | nst ap’nl;g’ D]scdirtﬁtﬁgl457-482.i 2002)and formul ation of liquid protein
pharmaceuticals. Int.J.Pharm 185 32) :129-188, 1999). Although
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relatively eatly lorgftime is prodng tabe @xtrenly diffiquitionatiss persofl skilied in sat e)
has 30 to be reconstituted before use. WD 2005/ 077414 PCTI EP2005/ 000797
the art. In addition, the preparation of a highly concentrated liquid formula-
tion was unattractive to the person skilled in the art since the greatly pro-
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 WO03053465 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.
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in the poss Ity of self-adm nistration by the 20 patient. However, the
stabi l ity ohgtthe statslityi dursigdyophilisatidry, preparatieh (prepaggtionteests and
concentration, i.e. the incre?se I.n deconposition and aggregation
products sh@diaiopkandciopexampla,ivalifatiohe bounds of the specifications.
Furthggnore, such formulations should be free fromtoxicologically un-
accept abl e substances or only conprise the latter in physiologically 25

ccept abl e pORRRASEHFRE forrilaGehs SUBW SrotdlR cdhténteatidn ksowe theatex pect ed,
al ready established protein fornulations generally cannot be applied to
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dies according to the invention, so that, through reduction of the volumes

15 to be administered, subcutaneous administration can also be considered.
Formulations to be administered subcutaneously must not exceed a
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 should not be impaired during
the concentration, i.e. the increase in decomposition and aggregation
products should 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 particular mono-

clonal antibodies against the EGF receptor, for example Mab C225




-cl onal anti bodi es agai nst the EG- receptor, for exanple Mab C225 WO
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whi ch ha¥8 2M387244eq st abi | | ty to stress conditions, Eégﬁmgs e Z’{/;gt ed
tenperature, atnospheric humdity andber shear forces, so that their
efficacy is retained during preparation, storage, transport and

adm ni stration and these formul ati ons conprise no 5 toxicologically
unaccept abl e adj uvants. Surmargl(of the invention Surprisin '
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according to the invention are physiologically well toler- ated, can be
prepared easily, can be dispensed accurately and are stable 20

t hr oughout §g§§'ﬁgﬁaﬁgu§%mﬂmgm cal stress and, for exanple, during

multiple fr aw ng processes. Surprisingly, it has been found
that the highly concentrated anti-EG-R antibody fornul ati ons prepared by
processes according to the invention 25 conprise a nononer proportion of
> 99% The Sarprigiagly, highly soncentrated pharmaceltigal anti-EGHR antibedy accor di ng
to the‘zgi nvention, havinpg a, concen ‘ticularly
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efficacy and i munogeni c side effects (Schell ekens H (2002) Bio
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The formulations obtained by the ultrafiltration 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 lyophilisation.

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/ml, 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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however, are able to convert rapidly into insoluble protein precipitates
20 (denat urfedmptatioasrgecoRiing e the thvehtion.1962) " The di ssoci ation and
association of protein structures”, Adv. Protein Chem 18, 123). The
size of the protein aggregates increases with increasing protein

conceqyration : |0k (Roefs,
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phar maceut | §g84y AY high protein concentration, the "packing density" of the protein
15 molecules is increased. An increased number of collisions is accordingly
to be assumed, and protein associations may occasionally occur. This
process generally takes 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®, Adv. Protein Chem. 18, 123). The size of the protein
aggregates increases with increasing protein concentration, as has
already been shown for -lactoglobulin (Roefs, S.P.F.M., De Kruif, K.G.
(1994) "A model for the denaturation and aggregation of f+-lactoglobulin®

25 Eur. 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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var i aBt s and/or fragments by ultrafiltration. Proc esses according to the
i nven?Pi on atirguishegsurpasingly, by enesrtreeresadvaniagesiseleced fogk | sym-

Ot oL e, s S Y L8l e Aol oy !
parti cul ar! kB LRl Phodestdd accdnfing™ e ineBnfibiPesA Hiss preidiyBet 0. | he

]
i nvention aré€ furthernore characte in that the a R anti bodi es

are monocl ogarriednslitaignificantly morensimply,csavei time apdedre madrieycost effective
origin, and are chineric or humani sed. Particular preference is given to

the anti - EGRndheitedaniguesdescribed ircibediteratwe, sinces swipkisingdy staey2000)
d/ [ d/ f A i f. . Ut Ll tration.
‘?Q;O?EPX? + Do SPnrtieated R Bnf E Rianthk rhublighe Bl Ve S
tirred ull il hbdiethietionBd adgaRfidesHre dobinkll ol irfitalighPF) . 30 The
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preferably carried out in a suitable buffer system i.e. stabilisation

of the reaction WO 2005/077414 PCT/ EP2005/ 000797 ) .
The invention therefore relates to processes for the preparation of highly

-+

concentrated, liquid formulations comprising at least one anti-EGFR anti-

15 body and/or one of its variants and/or fragments by ultrafiltration. Proc-
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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15
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 particular EGF,
to the EGFR, modulation, in particular inhibition of EGFR-mediated signal
transduction and prophytaxis 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 and/or variants or fragments thereof. Further antibodies directed against



- WD 2005/ 077414 PCTI EP2005/ 000797 -9 EG FIR are described, for exanple,

i n EPO5 in J. Natl. Cancer Inst. 1993, 85! 2¥¢ Wboo?98) . Mab
C225 (cg?ﬁ%%&g?‘“trbi tu)Jm: Mb CZZgzécet uxi mab) is a cli lr:"lical ly 5
* proven anti body which binds to the EG-Preceptor. Mab C225 (cetuxinmab) is

a chinmeric anti body whose variable regions are of nurine origin and
whose constant regions are of human origin. It was described for the

first tinme by Naranura_ et al., Cancer o~ | not,her 93, 37:
343. 349 arkOFR 9t Gescibedofoexampiamp é%&i@?\ﬁ@yf‘z@d@e‘?%éh%

(EI'VID 72000), i g4 clonal anti body (Mab) obtained from
the muri nquﬁ{'i@@ér E#?grﬁ%mﬁgg%% (Mab 425) (EP0531472). The nuri ne
nonocl onal anti body Mab 425 was devel oped in the human carci noma cell

line A431, since it binds here to_an 15 extracellul ar epitope of the
epi der mal  gviabt@R25 (detuximabe Erbitw( BcMab C225 (hakuxiseal) is acimicalyt it

ie>r<] E Ir 2 . ; |S 0?1 hépe%&l%%é;% bfﬂhé%&tﬁ Eﬁ% gﬁflr?qeé%rg Qqq b%?? g%&@%ﬁga%)o ur ces,
ginag :‘:1 8 2 ;5 gq gﬁ(l;lé[ F%g{% B’e%ﬁl&é @r@#%seié ﬂ%tﬁe ﬁguér'g}régtatér}%tﬁ ﬁ{sa.rﬁ'%th%risq?ﬁ ia{nﬂﬁ as been

20 found t hghodBRoAsantRsbishsared mmaﬁyir?ﬁmxi wh Yesorived for thedirst
suppresses tunour growm h of cell |ines of epidernoid and col orectal

car ci nomas fime by Nataniiadetail., €anger Imresp). Immunoienapy i 993 3Fad4deen
shown that Mab 425 Y ografts of human nmalignant gliomas in

ni ce (Takahad%han t'néﬁqg&fégﬁiql-ts humani sed and chimeric forms are

di scl gged, for exanple, in 25 EP0531472; Kettleborough et al., Protein
ngi neering 1991, 4: 773-783; Bier et al., Cancer Chenother Pharnacol.
001, 47: S{Rb4R5 BiMD Z2000): MabCas(EMDTR000) id amunrised mbeos,

46: 167-173. . 000) is a humani sed_anti bod h42g) whi ch
i s in cliniclanabantieodyl(Mab)ebtaineddromn e mustine anji-66HR apbhodk84°0f a ic

and a human(l%él!) 4&%?I(IEPEJE§‘P 45;21)4%% 'murine monoclonal antibody Mab 425 was

developed in the human carcinoma cell line A431, since it binds here to an

15 extracellular epitope of the epidermal growth factor receptor (EGFR). It
has been found that it inhibits the binding of EGF (Murthy et al., 1987). In-
creased expression of EGFR is found in malignant tissues from various
sources, and consequently Mab 425 is a possible active ingredient for the
diagnosis and therapedtic treatment of human tumours. Thus, it has been

20 found that Mab 425 mediates tumour cytotoxicity in vitro and suppresses
tumour growth of cell lines of epidermoid and colorectai 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 Immuno!l. Immunother. 1998, 46: 167-173. Mab h425 (EMD 72000)
is a humanised antibody (h425) which is in clinical phase I/ll and whose

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



30 WO 2005A77414 PCT/ EP2005/ 000797 10 Human anti - EGFR anti bodi es can be

pr epare noMouse tech- nol ogy, as described i W 7
V\094026&,By2\%@§§§35. An anti- body undergoi ng cli ni caPCtrl a sw?ch was
"prepared by this technology is, for elanple, also ABX-EGF (Abgeni x,
Crit. Rev. Oncol. Hematol. 2001, 38: 5 17-23; Cancer Research 1999,

59:1236-43). Antibody: antibody or immunoglobulin is used in the broadest
sense for the purposes of the present inventign tes,

parti cul ar,HUm%bﬁWl‘E@FdﬂéﬂtiBﬂ@igﬁcﬁ?P BrePaeH yé%%%iehe) WitSIB@-I es (for

exanpl e bis Ifi L. | i I (ﬁ@&f Dlaws dd3t.act
nonocl onal ﬁﬁ@%bﬁ? gg&%’ﬂ%‘% ROW{]@%%@?@‘ E?Q%g?%g?'l\y act |3\?(r33:g' z%‘dér\{};ri ants
and fragnmenpgdy DREERJoing BiitaltRalsAvaiehMraepreparsd by ankitedtblegy ishi ch
consist of two or nore antibodies or fragnments thereof and/ or have

di fferent bfondixampiecalsd ABX-EGF theganie GoRev. OmcohdHematohe2001D88endi ng

on thg am ng_agi d sequence of | r_.C ant, 15 regions, antibodi es can
be asgi gnedﬂt?%%fﬁr@gé segran {)‘giéﬁ %‘ﬁ%hﬁﬁ)obu- lin) classes: IgA 1gD,
IgE, 1gG and 1gM A nunber of these can be further subdivided into
sub-cl asses (isotypes), for exanple 1gGl, 1g&, 1gG3, 1gA, [gAl and

| gA2. Anti bAﬁﬁsédPE.sarailbbuy R ViRmunaglobiilinds used i thebrodalest serdséfdtDa,
consist of Two rdentical "Iight chains (L) and two identical heavy 20

chai ns (H) . thebpurposesiiof the ptesent invention andirglates, rio pagtigdan tappbn of

h I [s..Th hi ghly . ific di . i.nst i ngl
oo L ope. - wheloBahayEadiEs nd mwBseR e B6tiksdies (s BAAT RIS bIsBBRIE AR ch o o
o g, g T . . ‘
oo 91 onaPods) Bh PRl pietBEbiy FaEShgfoonta dliboRie it 0T ©

no- clona
‘gscr i bed 2(hinh #ebielogicillyMdtivecand valantsearnbbagments(thereof) The derm
Burdon at al., (1985) "Monoclonal Antibody Technol ogy, The Production
and Char act 8lso-covers batespantinsties which-eensistiaf bwp @5 meere antipodies®or at or y

Techni ques {n B 0chel f LYo/RPRa bl HHerLAY biRbiRg Pbcinttl ¥ Bnd dre BbSHY ' ©
to one another. Depending on the amino acid sequence of their constant
15 regions, antibodies can be assigned to different "antibody (immunogiobu-
lin) classes: IgA, IgD, IgE, IgG and IgM. A number of these can be further
subdivided into sub-classes (isotypes), for example 1gG1, IgG2, IgG3,
IgG4, IgA1 and IgA2. Antibodies usually have a molecular weight of about
150 kDa, consist of two identical light chains (L} and two identical heavy
20 chains (H). Monoclonal antibodies are obtained from a population of
homogeneous cells. They are highly specific and directed against a single
. epitope, while polycional 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-
zZation 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 technigues (see, for example, US4816567). Monoclonal anti-
bodies can also be isolated from phage antibody libraries, for example



* lishers, Amsterdam They can be prepared, in particular, by known recom

30 bi na%ﬂ%g'gﬁahm ques (see, for exanple, US4816567)PC%%5,W7 anti -

bodi es C i sol ated from phage anti body libraries r exanpl e WO

* 2005/ 077414 PCTI EP2005/ 000797 with tHd @i d of the techni ques descri bed
in Clackson at al. (Nature, 352: 624-628 (1991)) and Marks et al. (J.
Mol . Biol., 222:58, 1-597(1991)). Variants and fragnents: variants

(muteins) of antibodies are structurally, 5 ted pro ns ~ exanpl e
t hose whi chwighthehaidfithe feehmiguehaessr '8né| Q'hgp k'ﬁﬁ e'si%ence

G yoosy! at {raPe R1o%) ShoMERRRIY 1CMdTCErol /220 B8 BT ey by

PEGyl ati on, by preparation in nodified host cells or by other
techni ques. Variants according to the invention are not restricted here

to 10 the ajansnts:amddfragmentst vammtedmmelnshdeamlmdv%ﬁ arenstsugderadlyt i bodi es

fhe 1. rekgag pralansa et arardag lBase prian ot PR oaned by opdledn = 1"
duct f - npﬁ.;g ti

glr gegtc [ 3n0v6?ﬁﬁ5 m@%&dseéagf%%gﬁﬁﬂ-‘o %@gsﬁﬁgﬁ Pg)s%’( by p e;r)rgr 131;: I on

of the part{ v%haﬁﬁﬁ@ﬁﬁb%ii%bsjyﬁt@ﬁrﬁe‘scor@mcnﬁesl algo dé.gwmylam prc&'

segnents are, for exa the biva- lent F(ab')2 fragnent,
nonoval ent ﬂéarts)fbp&ﬁﬁmamrd byrweparatmglngno lfedll‘@ﬁt@@‘ @'thOthefH Zor bas

d I K I del b
Akaier schelPcubiauas. Vadanis Asoiging 5 1 sBnien a1kt BHEENHR o «ne
| venkoon afie 201, Gaihbieb b iRkBakIntiife ANVGRLHPAAONES Bekortst cad

‘ncl ude all "Tragnment's |es according to t e invention which are

nown to t hpgReraemvfitioneghich dréknewh.to fhepeesoruskived imthepart.at i on: t he
ternms pharmaceutical formulation and har maceuti cal preparation are used

synonymous| fragmentspatiabsegmepts) of gntinedigs @te sleavageRreaucts f anliad her e,
0] avant o, b oLaPes g rarple avbied BragBRTC sl Ml rENL e
adni ni st r at Lo 0lint BEndA ANENSSIrFS! by priratior BFtHbbatiBrsedmentisom to a
15 genetic engineering. Typical partial segments are, for example, the biva-
lent F{ab’), fragment, the monovalent Fab fragment and the Fc fragment.
(Lottspeich F. , H. Zorbas (ed.). Bioanalytik [Bioanalysis], Heidelberg;
Berlin: Spektrum Akademischer Verlag GmbH, (1998) pp.1035). Fragments
according to the invention are not restricted here to the above examples,
20 putinstead include all fragments of antibodies according to the invention

which are known to the person skilled in the art.

Pharmaceutical preparation: the terms pharmaceutical formutation 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.



- 30 mammal w t hout undesired physiol ogical side effects, such as nausea,

di zzi ne3€ %&%‘gion problems or the |ike. WO 2005/ 07 74d4EP2005/000797
pcT/ EP20027 -12 I n pharmaceutical preparations for parenteral

*adm nistration, there is a requi remerd® for i sotoni ci ty, euhydria and
tolerability and safety of the for- nulation (low toxicity), of the
adj uvants enpl oyed and of the primary 5 packing. Surprisingly, highly
concentrated, liquid anti-EG FIR anti body for- nulations according to the
i nvention preferably have the advantage that direct use is possible,

since phys Qﬁ!pﬁr@%lch%%ﬁg%&%‘u‘apémdafreﬁfe?aHé&ﬁiﬁiétfatidrh@héﬂeﬂ_@@r ation.

The prepar ncentrate Iquid anti - EGFR anti body

fornul at i onggarerieht id isetohitityl em?uria)anmalbrammy andsafetyiofuhe f0r10
neously a high yield of native and pharmaceutically acceptable protein of

hi gh puri t ymukatiohylowtaxicity)oofitheiadiuvants empgloyed ahtine; Fﬁ'@’!@ﬁ%’nsi ve.
Ut iltration i [ -qri ' g bl f
the sdpar achaskng. SpBBnaBu gty SESRmtantn g Anf EERR ABANIBRES 71 |

15 cipl e i spOnsedanebifingid heilefiR BRmARDIPhate theBbgaage thatc

subst ances are smarler t pore size enter the Tiltrate

(per meat e) , girddtluBe i§ posibis: enohpleysiclogidatly @eceptable agentpare useddor enwi n

in the retentate (concentrate). The force needed to carry o,g% }:ge

separ at i on therpreparatiopl The,preparatioargfihighly copeentrated iauid AntiEEGFR gas

pressure source (for 20 exanple nitrogen . L ghly

concent r at e@ﬂt'ct?qcé(JPH"H 'PDE%@%EQ g@d@‘”@@?%%ﬁ@%@go@%% to the

i nvenjgon c i 8B6QtdIIF dce8priblé prdtefr@fFl R

nti body-coﬁ%%%!ffﬁg{@ﬁ:y@?gﬁﬁé%?ﬁl& g tng‘ t he in\?entign byBrreans of an 25
‘l trafiltrapighrpuritpeetitus preferably simgle, dinesbavingrandanexgensidef i ned

concentra- tion of anti-EGFIR anti bodies according to the invention (for

exanple for C225: 0.01 to 150 ng/m, preferably 2 to 100 ng/m ,

ot ¢ pr et DRSS 15" pfpShtertivl s e meribiape préfettroly
mg/ ), as {np KHAEHEN of BissBRed and suspended materials. The separation prin-
15 ciple is based on the size and dimensions of the molecule, i.e. substances
which are smalier 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 antibody formulations according to
the invention can preferably 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/mi, preferably 5 to
100 mg/ml, particularly preferably about 20 mg/ml), as is obtained in the
30 preparation thereof, is advantageously introduced into the ultrafiltration

unit and subjected to a concentration process under defined, controlied



- 30 preparation thereof, is advantageously introduced into the

ultrafil trati nit and subjected to a concentratio r

def i ned,wgaﬁ{sﬁ’g?ﬁlgd WD 2005/ 077414 PCT/ EP2005/ 000797 ‘.‘ﬁﬂﬁﬁﬁ’@ﬁ"é“&?ﬁ’e
*conditions. If the antibody is in the#ormof a solid, for exanple a

| yophilisate, the highly concentrated, liquid fornulation according to
the invention can be prepared by firstly dissolving anti-EG-R anti bodi es

according to the invention in water or an aqueous solution conpri sing one
5 or nore diresswrestanstitionsytidhpantibody s ﬁh%‘@gf&[m |%ﬁ@t§‘bf%fc@ﬁﬁ’5@?ﬁe
solution to the ultrafiltration . T C Al y the
ultrafiltrdy 93@%&&@@%@&@ m@&r@g‘%ﬁ®u%gﬁﬂéﬁﬁ é%c%p%@'bgggrn?l on of

t he adj uva 3 I Qa? tfigdo ki ROAtibcdie t he
respecti vqug?lji]%&o%je/&i] SB@J%J@B%E e ){gﬁgypH oflﬁgbggh%(:“:pr ef er aI 10 bly pH 5
to 9, sterijgodrtingaoete imvintioh ineatesar gn aguesudbglution cempetsingooe a
solid_formby a subsequent Iyophilisation step for stabiljsat |ugn The
sequefice oforasare phinegstheningredieptisandpunsaauently ﬁ“ﬁkecgﬂgit‘a%w ©Bor d- i ng

to the inventj stantially independent of the preparation process

i ho-n isf' frug n pfo . : :
and is at tid 8!‘%‘6?59 PHAN 6fO%8Y8 person skilled in the art. 15 The
anti - EG FI Rrgdbi diistt %Bta%ﬁé%syﬁfmﬁm ftrQﬁcﬂ*?SFB,ceisQ cBhajupgbgabhtly b6t i ve

formin highly concentrate ul ormul ations according to the

i nvention, stabilisédbytaddition of thehadjavantb disteekbelowt Fhalresultardsohdioroccur
during proc- esses according to the invention, Thu&, y;e Eéol op%i_cal
effi cacy ofcemeriging-the sespaativeantibedyisaaiysted (e & eH. ofrblq, E9 HRIETEET f one

(PEL0" 5T B SB35 B0 EERERLEr A elIEEINOA o e
Toe: o of o SHCCRIEL ppetielippisaion e Knaepmiatn 51y 20, 20
30 and 50 kTae séhaencaof additieh of the earioseddjbvantsi arthe aptibodynactondge t ubes
(M111pore) inagrtg the invention is substantially independent of the preparation process

and is at the discretion of the person skilled in the art.

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 biological efficacy of the pro-

20 teinis preferably retained.

Polyether sulfone (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 5 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 (Millipore) 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 cell (Millipore) is in the range from 0.1-5 psi, preferably 4



*in the range from1 - 20,000*g, preferably in the range from 1000 30

12, 000* arly preferably 2000*g. The gas pres ﬁ‘:gﬁl t he
Ami con &va-@g'f (MIllipore) is in the range from Oiﬁ& %ﬂod';ﬂ'/
"preferably 4 WO 2005/ 077414 PCTf EP200514900797 -14 psi. The ent ry
pressure used in the Labscale TIFF system (MIlipore) is in the range

fromO. 1 - 85 psi, preferably in the range from10 - 30 psi,

particularly preferabl y 20 psi. The exit pressure used in the Labscal e
TI FF systerrp@MThe.qmwaresguremaedemrtbﬁd,@bsaelm‘t’flisystgm MillipgsekiSer abl y in

Fol | ow ng. bt herenap om ot 8 baicésdablcl fin Fafde kol 16530 P8 ng 1o
the inventi chg[g?ﬁﬁg]? é‘raB&fi,’gﬁl ™ éﬂ(ﬂrg%?%ﬁcﬁgg? She m@ggbﬂbe pH about

6.0 - 8.2 |tra ers citrate possi bl e pH about

2.2 10 6. 5TFFuystemiMilpdregisintHeaangé frbnB0:-1 6 .83, psicpreférablyunf ers, for
exanplLe O sodium acetate, pH about 2.5 - 6.0; histidine buffers pH about

6.0 -v7.8; the rangsifeorad < 2Pwss. partieulady prefgrably 18 psi.
(N, N-bi s(2-hydroxyethyl)glycine) pH about 8.6 to 10.6; glycinate buffers
pH about 6.5 - 7.5; imdazole pH 6.2 to 7.8; potassiumchloride pH about

358& OZZSZiTEQS&ﬂ%@ g L{f@i-% fPfers gﬁ éﬁoutejlz}eg, g ng%é@%s% {1-1 QE‘SEF 6.8
- 7.7, phosthgineeniién girbsphbfebsffershNagdd K) phosphate po!;mbiemld@bous f or

effect| ng isotonicity is also conceivable (for exanple or KCl) or
al so other 64 1“§)2 cHrateduiftersNa icirale %lﬂtfléra@d:msﬁ@'%@b'cﬁbqlﬁ 2xanpl e,

nventCon: - B aRERRBIROHRTS Hy SParLAR é%esse?w&ﬁé?f{ 8, of e abl y
bout 10 "NEOJ O éeéthfé""dWaBﬂjtr?P Ocﬁl%ﬁlefr&f b{gﬁbmpti gH 4 -

10, preference I's grven't around

t he isoel ecgrut@mtmacﬂd pb{ sme 10.2¢ gllyoihe (WN-Hu@GZLwdrogyethplt)glycmeaipbht s can
preferably be used (usual concentr a- tions): sodium ch|oride about 5 nM -

305 m\} pot abguwrﬁdnn&(ﬁ dgycigate buffers pH about 6.5 - 7.5; imidazole pH 6.2 to
7.8; potassium chloride pH about 1.0 to 2.2; lactate buffers pH about 3.0 -

15 6.0; maieate 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

NaCi (or KCI) or also other saits).

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.



«+ 30 cose; glycerol; dextrose 4-5.5 nM sodiumsulfate 1-1.6 MM WO

2005/ 07 2005/ 000797 -15 The fol | ow ng subst@ RRE2066600797
pr ef eraé‘?é%%gggi4gg for reducing the vis- cosity: sodium chloride,

*arginine hydrochl ori de, sodiumthi ocyér@a‘t e, ammoni um t hi ocyanat e,
ammoni um sul fat e, amoni um chl oride, cal- ciumchlorides, zinc chlorides,
sodium acetate. 5 The follow ng stabilisers can preferably be used: 1)

Am no acids_(About 1 - 100 ng/m ticularl ef er abl -10 mg/ M, as
hydrochl o- Fhejtoflowing ﬁvw?nggﬁp?fhpﬁ%fﬁ% L’ﬁ&géﬁ%f r%#%énam%.l%g'm c acid,
aspartic aci i 10 | P ' | ; hne,

t yrosi ne, t#&ogﬁd&'ﬂ&] ?@?ﬂﬁ%%ﬁ@ﬁé‘@ggﬁﬁgﬂirg@oIglsﬂwg?d&éﬁdggﬂr?% and sugar
al cohol s ( ARfitionium tr3BByarHte] amaririum Wuifate, apirebeiuabthiofide Séalwg/ )
sucrose, lac- tose, glucose, mannose, naltose, gal actose, fructose,

sor bose, r afifimreiderides] Zing eilafides, sagliuro@cetatee, N-net hyl gl ucosani ne,

gal act osam ne, neuram c acid. 3) Antioxidants Acetone sodiumbisulfite
0.2%“"ascorbic acid 0.01 % ascorbic acid ester 0.015%

cysteine o 9% raiEwing Siblintey Seh prettERBEE °0 5104 “rono chi oal yeer ol
0. 5% sodi lﬂmﬁ%{ hbiHg 0.15% sodium netabisulfite 0.2% tocopherols
0.5% gl utarnrone 0. % 4) Preservatives mCresol about 0.1 - 0.3%

chl or ocr es ofAbaio dt— 000 mg/thi Jsartiphlariy iprefecakly 3250 mgEmy, asshgdrochlocohol

SDOUL 10 - el TSI BT SOt £, 2%, RN POLleD ShgL 0 02%
phenylgrer cyiy it {@lche 28ing: SRaiiaBRHYY WTBEHY! Yryptophan, methionine,

. serine, proline.

2) Sugars and sugar alcohols
(About 1 — 200 mg/ml, particularly preferably 30-65 mg/ml) sucrose, lac-
tose, glucose, mannose, maltose, 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%, chiorocresol 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%, butylparaben 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 chlo-

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



- acetate about 0.002% thinmersal about 0.01 - 0.02% benzal koni um chl o-

ride ab <19  benzet honi um chl oride about 0.01% 38-MepRGOREPAH7414
PCT/ EPZ%QIZ%Q@%“- 16- 5) Cyclodextrins For exanple

" hydr oxypr opy! - p-cycl odextrin, sulfobutfethyl-P-cycl odextrin,
y-cycl odextrin. 5 6) Al bum ns Human serum al bum n (HSA), bovine serum
al bumn (BSA): 7) Polyhydric alcohols dycerol, ethanol, mannitol. 8)
Salts 10 Acetate salts (for exanple sodium acetate), nagnesi um chlori de,
cal cium childeyaledextriaget hani ne, EDTA (for exanple Na EDTA). The

above- kgﬂt.o%ed(aﬁ%ﬂ%?@ﬁfﬁép?é‘éﬂ-%%ﬁg AL il ¢

skilled in, éxtriphe invention furthernore relates to h| ghly

concentr at ed, | qui ol formul a- tions conprising at |east one anti-EG-R
anti body and/or one of its variants and/or fragnents. These highly
concentrated, liquid anti-EGR antibody 20 formul ati ons can be prepared
by ul¥rafi |@xABUMINSr ocesses descri bed above. Further conceivabl e

concentrati roce ., such as, for
exanpl e siFum 59&%@0%"’%&%@8&} ﬂ{@%)&“ﬁ’ QodminIB3AL £ At on).
affinity Chf)%i[ﬁﬁﬁd)ahéoﬁﬁ%r exanpl e protein A chromatogra- phy) or ion
exchange c ography, menbrane separation processes, 25 such as, for
exanpl e, di@lygerd, ettlamot, matiritofsi s, mcrofiltration, reverse os- nosis,

el ectrophoretic processes or drying processes, such as, for exam ple,
ni trogen gaBBaNs ng, vacuum oven drying, Iyophilisation, washing in

organig sol xentw: ahtk FEPSRHBR silimHLtdNd), hhGHeduRhishiae, Wicilmui di sed-
. chloride, tromethamine, EDTA (for example Na EDTA).

The invention also encompasses all hydrates, salts and derivatives of the
above-mentioned agents that are known and conceivable to the person
15 skilled in the art.

The invention furthermore relates to highly concentrated, liquid formula-
tions comprising at least one anti-EGFR antibody and/or 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 example
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 smaller volume of solvent,



* bed drying, spray drying, roller drying, layer drying, air drying at room

tem 30 b d subsequent reconstitution in a snmepdEipiesbiseof
Sol vont OBl C o R Er2008, 000707 17 Hi ghl'y concentrat ed,

"liquid anti-EGFR antibody formnul ationsl7atcording to the invention are,
in particular, characterised in that they have a content of at |east one
anti -EGFIR anti body of 10 - 250 ng/m, preferably of 50 180 ng/m,

i a1 or rAIGRIY earcataed i ani-ReS TR ARPON ribiayorts SRRl &
qui d 7 or i drdild i o
ur i ne. or ndVesiRaf el iy BRhisulr, SigtoflEisRRth Rarthy FRjeE Qg TS Do

or humani S%ﬂ-|e§§t%r@ahﬁmmibb@gbesoa-rzscpnfgvm:,tnrefdrablgraffserabl y 10 Mab
C225 (cetuxi mab) or Mab h425 (EMD72000) and/or variants and/or fragnments

t her eof . Tht80 mgémt,ipanti¢ulathy preferably of 40@s- 130 migéml.y concentrated, liquid
formula- tions conprising at | east one anti-EG-R anti body and/or one of
its variants 15 and/or fragnments obtainable by processes according to

S ! > ; ot ¢ . > 'ng
hvent on. e eipeRfretel R AR QTR0 18 iR E i Ty
anti body f%é&ibﬂqa;,%ﬁaraét@ﬁséaWtﬁal,thégn'tirﬁ/GFRi anlibedicy Aleanonetiohbe medi -

20 canents. Hig concentrated, liquid anti-EGR antibody formulations
accordi ng tand ohmurinesorthumamasigin, prefécatily of musinerorigin,cand aeecelir di ng to

; E?t LQYGBLL%EQ%%’%@%“Q?%&?&"E&&} G cehibedies o pRscuR el KB ©o
further ph . . . i
. cparsa wi PRE il GoAinERT & Fagh ey (GREFR000) BARRS veRRF AT, (G, 22

ccording tpaghenigtherédfon occurring. Thus, ready 30 to-adm nister
sol utions having a high active ingredient content can be pre-

The invention furthermore relates to highly concentrated, liquid formula-
tions comprising at least one anti-EGFR antibedy and/or one of its variants
15 and/or fragments obtainable by processes according to the invention, i.e.

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,
optionally comprise excipients and/or adjuvants and/or 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



- pared with the aid of processes according to the invention according to

the WO ?‘Qgﬁé&&zé}%é PCTI EP2005/ 000797 invention. Very E{:?&wmgwgpt rat ed

formul at’l otein active ingredi- ents have rece y Increasingly

* been required. Mst antibodies enploye-for therapy are admnistered in
a dose in the ng/kg region. A high dose and snmall volunmes to be

adm ni stered (for exanple about 1 to 1.5 mM in the 5 case of subcutaneous
adm ni stration) show the need for highly concen- trated protein

pr epar at i onlBV&akem /ey fighly cancenisaten fgiraulalipns RhRrotein e ingiedi-
addi tion, highly concentrated pratein formlation : i der abl e
advian!t ages é'ﬁsﬁfééfafﬁﬁ?'& mp&q@ngq%;?)'elewggﬂraitMgﬁts%mq@gygpgi%i lity

d effi . . : ; ai 10 i
focte for oy Wierkpl efe BRfhinictelh adbstlindfic Mg Regoh, Aligh dose ©0 oo
in clini calangsmeall volumes tslbetadminispereti(forlexample Bbeut dde 166 mi ubthe aneous

adm ngst ration). Their advantages consist, in particular, in that a
snmal | 8r  votaseofsubcntanaausadiinigiration) sbowdha sised fonhighi eergen-o

I nf usi injec- ti f t ei n. medi s of relatively |
concent r at | GHECRIBIIR BRERRIEN08S Baing neanliaNons of 9t e, pr ot ei n

medi canment Sq "E??M ' ' Rt ARSHESm
admi ni st ratﬂ’g Er@%@?ﬁltmnrggﬁ A%Ecﬁﬁger@gégbﬁ;b&%teﬁya“ ous reasgﬂg.avgor
exanpl e, spgmisidérabiy @idrmageain prectiaical Réts fordavestigatibh ofthie th a

“therapeutic wi ndow'. Furthernore, subcutaneous adm ni- stration has the
advant age tacaeptakilityandefficaey ircwitroyansLin vive (enian@nimabmicdal)2m ¢links el

ol earl) extdtesSintulestoain gabe asRalabi 1y AT eAd T EeetbAgdy or
@0 . os R i S P B BB b orlypelliandhdl Y 2o
quent |y necggministratitin) SThéeir baivastages [toabisy, in paskdulac i thatld sipalierant | - EGFR
anti body fornulations which do not have the above-nentioned
di sadvant agedusie gfitbe gireparatioshasttodie used. dn cootrastteonfusian or ii’G-er abl y
of 50 - 180, noy pr‘otgi%rr%tie daants B Feflétively 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, subcutanecus 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 ml, highly con-
centrated protein formulations comprising more than 100 mg/mi are fre-
quently necessary.
25
Surprisingly, highty 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, particularly pref-
erably of 100 — 150 mg/ml, can be obtained with the aid of processes

30 according to the invention.



- erably of 100 - 150 ng/m, can be obtained with the aid of processes 30
according_ to the invention. W 2005/077414 PCT/ EP20051 - The

limt i n"PRESOIIY ot known hi ghly concentrat ed innunogpgﬁé?%wyp®aﬁh-

-lations is normally 2 - 50 ng/ml in t-H® case of ready-to-use liquid

anti body fornulations (Humral) Using the processes according to the

I nvention, however, significantly 5 nore highly concentrated and

neverthel ess stable fornmul ations can also be prepared, which was
unexpect ed. Thaligjt ipthe case of koewndighjy concertraied irennagioRHBIOEMHT ghl y

concentrated, stabl e antj body fornul.atjons to.be ob: tained whi ave a
reduced vi s@teng (& %W@%ng §é9 'iﬂaﬂ’"'['@ﬁh@ﬁé?e@éﬁ?aﬁaﬁ%st"ﬁH’%{ﬁ}%ﬂi ghly
concentr at QLU L y formul ations and 10 thereby thereby the
handl ing i ﬁ%{'ﬂle"ag@?g @PHr')ar nteral admnistration is sinplified. The

formul ati orlgsiﬁgqnéqj'r@@és@stdmo'rmngm tinirvention isoweagrosighificaetiysed  to
prepare antibody-containing solutions having a pH of 4 to 10, preferably
15 havi ng ampte bighly coneenteated andaweverthelasg stableforrations #8R @89 kg.
Formu | ati ons accorgi ng.to the inventciga‘%can t hus be di

v er'i

| ,
admi ni st er &€ PFRR3E WaS unexpected. oHhus, nggo%ﬁﬁ?eﬁlaé;&oé‘ﬁ'ﬁéﬁ% helis y

substanti al | it ' LRy 'ﬂ?ﬁ'fﬂ} 0 be
added to in\f%nstwgn soI%t@%ﬁ@h@?@ﬁ&%,&%?g@ggﬁgfe, glafgét;gge SO hf.sl on,
i sotoni ¢ safgiritd] Which have & Fedtic@RvisSosiy sl aggreqativhiteriderty ctnso conpri se
further active ingredients, so that rela- ti vel_éol arge anmpunts of active
i ngredi ent panedavitho kbewa dighly soacentrateneliqudmantizody fermidaters agdt o t he
i nventhon are physiol ogjcally well toler- ated, .can be .pr red easily,
can bliebdi sp@%@yi@éﬁvﬁtf@a‘y&@m%ﬂﬁsﬁ@ﬁ? Oglﬁ’aé‘?’gﬁf mﬁﬁsﬁgﬁﬁ)?ﬁsrespect
Qo content,siﬂ.ﬁﬁ-ﬂgaosition products and aggre gates throughout storage and
ransport an ojurl'ng multiple freezing and thaw ng processes. They can
preferably be stored in a stable nanner over an extended period at

refrigerator tenperature (2-80C) and at roomtem
The formulations according to the invention can advantageously be used

to prepare antibody-containing solutions having a pH of 4 to 10, preferably
15 having a pH of 5 to 9, and an osmolality of 250 to 350 mOsmol/kg. Formu-
lations according to the invention can thus be directly administered 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 satine solution or Ringer's
20 solution, which may also comprise further active ingredients, so that rela-

. tively targe 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 60% relative atmospheric humidity (RH). Formula-
30 tions according to the invention are also preferably comparatively stable at

elevated temperatures and atmospheric humidities.



*perature (23-27C) and 60%rel ative atnospheric humdity (RH). Fornula 30

tions acgardi the invention are also preferably c | stabl e
at el ev‘&?’engfp@ﬁ%@r atures and at nospheric hum dities. &@%@Wﬁ
"PCTI EP2005/ 000797 -20 The term "effec20ve anmount” denotes the amount of
a nedi canent or of a pharmaceutical active ingredient which causes a

bi ol ogi cal or nedical response in a tissue, system animl or human

which is sought or desired, 5 for exanple, by a researcher or physician.
In addition, the term"therapeutically effective anount” denotes an

anount  whi conpated wth a . carre i_.ng subj.ec has .n recei ved
thre amunt neSEn tatectyPlaniody” BBRERRER Aol i albstERalil o e eheal i ng.
pre 10 vent HREmM% i~ We; i ' i P | tate,
condi tion, bﬁl sor%%lrt'lcg]r Q%Edg\?lgﬁﬁddﬁn@ﬁ§ﬁ%g?¥gﬁlg ?cﬂf’io t (ééir eduction

i n the progresponsefin a tibstueasystemo adirhalasr umah ahichers. solight bedesired,
"therspeutical ly effective anount" al so enconpasses the amounts which
are efPfecti fof exampie.dveasesearcher erpphysgianocl ogi cal function. 15

Medi canents can be adm nistered in the formof dosage units which com
prise a predeterm ned anmount of active ingredient per dosage unit. A unit

of LS LY P 848160 86 /1 SUAEI§ bRy S Bridint dendle€ LR{@bAT T Lo

800 ng, of an active Ingredient” according to t i ng on

20 the di Sewhm%aﬁ?afre@&mhch comespariding sogje@ﬂwhbirﬁsrr&itireﬁeiaéd tihise age,
wei ght and health of the patient. Preferred dosage unit fornulations are
t hose whi chadenptinas thedallowingronsegueace: -iapsevediseatmpriabealing: ov@; or a
correggondi ng fracti f an actiyve i n&r edi en{% Furt her nore,

_ { I?n' t ktler e?f 8 Y
‘edl canent s VORIAHPSEIPNAUEY, PTAAISEATR YHORMEeAREATT SHIR &N 'proc 25
S

Ses generaisgmé%r&vmewnﬁaﬁspﬁaé@re% 6P§i§o§ﬁ€?€cﬂud%qh“tﬁ€?gé§re§§” be

adapted for adm ni stration any desired suitable route exanpl e by

the oral (i ofadiSezgebuonditioniordiddrdeg e termetierhpetidally effective
amount” also encompasses the amounts which are effective for increasing
normal 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 formutations are
those which comprise a daily dose or part-dose, as indicated above, 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 subtingual), 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



 nonary, nasal, topical (including buccal, sublingual or transdermal),

vagi 30 l..qr renteral (including subcutaneous, int
WaogprHf PEMpE T

i ntrave At rader mal ) routes. Medicanments of thi

- prepared by nmeans WD 2005/ 077414 PCTI-EH2005/ 000797 -21 of all processes
known in the pharmaceutical sector by, for exanple, com bining the
active ingredient with the excipient(s) or adjuvant(s). Parenteral

adm nistration is preferably suitable for adm nistration of the 5

medi cament sofallpriogesses knewe in thespharsaceulicalsectersly. der 8XaBRIE: FAM-adni ni -
stration, intravenous. subcutaneous. or i nt. r . LhiStration are
par- ticul at?'f‘wgplﬁ@f@'psdhlgrle 'Q'ﬂé‘"tﬁb@% %‘é'ﬁﬁﬂ%ﬁ%ﬂ@%&)m stration, the
injection can take place directly or also as an addition to infusion
solutions. 10 Medi canments according to the invention for subcutaneous or
i nt r ader nal Parketéral atmiristration is prefdrablyl suilaple fortamdmhinistration of ke sal |

vol ungs to be ad- mnistered that are necessary for_ subcutaneous .
adni nY st r atihedicaments aceending adthgi invention. 4n they case ef pargtgrat adewit r at ed,

liquid f | gt i or di he. in ion,

i i st ot A BT B S Lop e bETRLeN A AR LA e
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pr epar at i oncar takedilacerdirestly or Alsoasamadditioado paiusitnesalllignsiavi ng sl ow,
20 sustained and/or controlled release of active ingredient, for exanple
also for the preparation of del ayed-rel ease fornul ations, which are

R IR G R S e
el o nefnu SRS 0 e hed g asl DI ot s,
medi canent smiristeteditHatare neecessarg forsuiboutaneais administratibe canubeus  and
NOn- AgUeOUS St od with The 2id of the-hiahly-concentrated. liadid Tormaratioas 7 PUF T~
according to the invention.
15
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 controlled 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-aqueous 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-



- ers, bacteriostatics and solutes, by neans of which the forrmulation is
ren 30 dered isotonic with the bl ood of the recipient SebsH, as
well as ¥ &&E@J‘Z‘ugnd non- aqueous sterile suspensions, m@ﬁz@gn cgpnpri se
" sus WD 2005/ 077414 PCT/ EP20051000797 - 222 pensi on nedi a and t hi ckeners.
The fornul ati ons can be delivered in sin- gle-dose or nmulticlose
containers, for exanple seal ed anpoules and vials, and stored in the

freeze-dried (lyophilised) state, so that only the addition  of the
sterile carpension mediaanddhickenersi &hedesnpulatipns GRR O AHIVBIRHELEE: i me 5

i A kB AR e 0
o anul s arsh 8bhs o g BAL L RETH oA Pt i ech o ¢

del i very sysftthessteriedarder, liduid, foeeaampie waterlfor injedti@mgpurposes; sinaees,

| arge_uni |l anell ar vesicles and nulti- |lanellar vesicles. Liposonmes can be
forned frondiately beforansednslecessrry. INiR@IPNSLILECNS R FHSRENSIONS B -er ol |
stearyl am ne_or, .phosphati dyl.chglines. 15 di n ! f opi cal
adni ni st ratﬁ’fn‘fﬁddgﬁcﬁgrqawwm&@ TSHRF £ ef%%ﬁ%%ﬁf%ﬂ%?gﬁlgg}oﬂ%gt o the
I nvention f aﬁﬁié%t% F;fblé’ﬂsnt ments, creans, suspensions, |otions,

sol utions, pastes, S, sprays, aerosols or oils. For treatnent of the
eye or other external tissue, for exanple nmouth and 20 skin, the

fornmul ations are preferably introduced into topical ointnent or cream
and appl i edThe antifeGERsantifodydermulgtipes aceorgingtathednention can alseu-

| ati di I t i ti . it be | i
‘Zr 100 o 5o acojsfesedi b3 foft QinoRBete SSNary SrHBTsy SHET S5, 157 v atf on
ccording touahiR b&;@&tﬁn%éi@meacféy l&fhéttﬁﬂaﬁféuﬂr VEsidlel AR Mit-h an
oil -in-water cream ase or a water-1nN-o1l base. The nedi caments
adapt ed f or|aheiar ¥esikeibs. Ligdsontesocart be fovened fromdriols phasphdiipiags, 30

Medi cament s adapted for rectal admi nistration can be delivered in the
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 oils.

For treatment of the eye or other external tissue, for example mouth and
20 skin, the formulations are preferably introduced into topical ointment 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 oil-in-water cream

25 base or a water-in-oil base.

The medicaments adapted for topical administration to the eye include eye

drops.

30 Medicaments adapted for rectal administration can be delivered in the

form of suppositories or enemas.



- form of suppositories or enemas. WO 2005/ 077414 PCT/ EP2005/ 000797 -23
Medi ca d for admnistration by inhalation e el y
"0b ek Phs PERARIRS 0bd19F

particu s or msts which can be produced by neans of vari ous

" types of pressurised dispensers with-a#&osols, atom sers or insufflators.
5 Medi canents adapted for vagi nal adm nistration can be delivered as pes-
series, tanpons, creans, gels, pastes, foans or spray fornulations. It
goes W thout saying that, besides the constituents particularly nmentioned
10 above, the nedi canents according to the invention nay al so conprise

ot her agent | ; . I ' type of
phar maceut i @Sﬁﬁgﬁiﬁﬁﬁgﬁ'{:’?ﬁﬁﬁh %E’Fﬁﬂ}'éﬁ?{"g']% %&J&Héﬁ% ?gdﬁ@?%% %g h?f sets
(kits) conshatibietdHuSER# st whRhRaikse prodiced bym@ahgiof varisagor di ng to
the invention conprising an efrective amobunt of "an anti-EGQ FIR anti body,
pr ef er abl y types ofrpressunised dispensEd-Rithrasrosdlsdgtompsersiaruhsufflgtops.ef er abl y
of C225 (cetuxi mab) or Mab h425 (EMD 72000) and/or variants or
fragnents thereof, and 20 b) a formul ation conprising an effective anount

f furth di ' ' | € ' Lt abl
cont ai ner o, el HTE BYiaoREH fof TrbBRE Selrilburto B bpREter s pes ™ ©
anpoul es. ThgisCtaiBYns [Gbafsd _is?pa§l‘é§'ﬁfda?l‘i’s 8ESFraydbrmaafioagpoul es each
cont al ni ng a 1!orrm t1on accor I Ng to the I nvention conpri st ng an

effective anount of an anti-EGFR anti body according to the invention and
a formulation of a further nedi canent active i ngr edient in dissolved or

| yophi | sedlt gopmwithpuhsayiagdpat, besidles,inecopstitupBispRibyiagy raentiened Ercr
el v g 80, s bkt Gl aRa 1 M e lo SRR Sipe e o
‘ other agents usual in the sector with relation to the particular type of

pharmaceutical formulation.

The invention furthermore relates to sets (kits) consisting of separate
15 packs of
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



* -24 age and wei ght of the patient, the precise disease state requi ri ng
treat- gus?tpl Ilts severity, the nature of the formjh,g %
met hod I)@Bé mqnl stration, and is ultimately determ ne 5‘)[?39?0% Feating
" doctor or veteri- narian. However, amr#%fective anount of an anti-EFGR

anti body according 5 to the inventlon for the treatnment of neoplastic
growm h, for exanple intesti- nal or breast carcinoma, is generally in the

range fromO0. 1 to 100 0 body wei ght of the reci Jent marmal)
or “day " ancRGRARH AR Gf the hebiant. e AroiRg Clsadse SR BRURNOERHHY kg of
wel i ng 7omRGt Al sttty B EH R mERHIY=fh aﬁ@éhé?ﬁet@ﬁg?aiﬁbh. o
anount can s atish %dﬁsﬁlmb&-l)ﬁﬂé{émﬂﬁd Wm@frem@hbmomraefeer-l es of
part-doses (such as, for exanple, two, hree, four, five or six) per

day, so thamaridre H@ﬂa\lrerdanleffedbweanmuﬂhef ananti-EFGR antibaxdyl a;:cmndmgody
titregis determ ned by pet hods known to the p erson%Jskllled n the art.

The ddse pr@dagéamraﬂorhfmm gﬁaawra;rpf.rseowfé»cegrp pf £xarsple iBtAstr o

a0 be choulittBhst R, lé dehertly 36 the Pand Y. 1 40P0RBR S0 ¢
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Medi canment s accor g to the invention can be used, in parficular, for
t he prophylhexiangarfiimr tbal0 migeg ofbadweweight perda;xsﬂwankieacamse st at es.

con-  cont r <BEAUM e re@éﬁ:{r{%&%ﬁ?"@ﬁ@@%ﬁﬁéﬁ o %QS 4E0aHGPRg Lo 1 he
o orpr ophgiest] 70 AfaFoRAaShER i AREH EATBR A & SHAOBTIE", Lo
‘S sel ect ed erftﬂéy”fbﬁ OSuAllyORIz Serss of parg-deked (Sudh ésﬂfﬁﬂéxarhﬁ@?ﬂlopf the

ur ogeni t al tract tunour of the |ynphatic system stonach tunour,
| aryngeal tlhlneeu,rfpunﬂ’we—orcij) perl dayk sorthal, thieiotal dady dose d$ thensamenal | - cel |

oS, o 0B s e ey R T &
skilled in the art. The dose proposed for administration is generally suffi-
15 cient to achieve the desired tumour-inhibiting action. However, the dose
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,

occur.

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 and/or 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.



+ -25 |t has been shown in various in-vitro and in-vivo studi es that

bl ockage of the EGFR by anti bodi es agai nst tunours at ' | s,
for exarﬁﬂpéowﬂﬂlﬂhi biting the proliferation of cancer%%ﬂ#%@%ﬁi ng

" tunour-nedi ated angi ogenesi s, induci-gh cancer cell apoptosis and
I ncreasing the toxic 5 effects of radiation therapy and conventi onal
chenot herapy. Medi canents conprising fornulations according to the

invention are able effectively to regulate, nodulate or inhibit EGR and
can t her ef ot bapbeemshomayiadvaroustineitse andrinivive studiesrthat blockage obf

di seases in c tion with 10 unreqgul ated  or disturbed EGER activity. In
ar ¢ cut ar ErEOERbY Bekhoding Aoaish fimaymaer oS 1EValS ar FeamBia b

i nvention CaRaki . | h TFAdurS in forns of
cancer and 'ﬁﬁ'ﬁdﬁt‘@g{segé'%gg%gg%pb@%‘gﬁr&e"fgbgﬁ%ﬁﬁangi o%rgﬁggﬁ%gé&such as

di abeti ¢ resndlogandsis ohdudihhamekr 68l apopibeis amy foréasing hies &ixi e
furthernore relates to the use of fornmulations according to the

i nven?i on feffectsof padiptemtherapyand copveotionaltchesiotberapyt r eat nent and/ or
prophyl axi s of di seases caused, nedi ated and/or propa- gated by EG-R

and/ or by EGFR-nedi ated signal transduction. 20 Medi canents according to

the i nvent iﬂ@p%?né?ﬂg%ﬁl#crﬁdg’fggh\ggﬁﬂng dcbrdifig to HERIVERTIbn 3Rd/aBle

prophyl axi s Of cancer, I'd carcl no or exanpl e,

carci nomas éffedtiveatanieguitite t medliatg or inratic EGER ahtyoapi therefbieabd em-or
colon), nyeloid diseases (for exanple nyeloid | eukaem a) or adenonas

(f or exanpl ployed fautbedqreventiomaedionineatrpantef diseaseas iargnogstien Mthsi s and

[ ear 1t © ofregnRei SritunnestE CER SANEN B ebErul BE A ERRR Al " 1"

by | nduced Pedf ermfatins acEarding o iR inverfiot Enigleraribe BEAGIEH i®, o1

(1998) J ViiheltreatRient 6P 6efdihForms Of WEnEAMMDIN diddasusT ey pathod7 - 26
logical angiogenesis, such as diabetic retinopathy or inflammation.

15 The invention therefore furthermore relates to the use of formulations
according to the invention for the preparation of a medicament for the
treatment and/or prophylaxis of diseases caused, mediated and/or propa-
gated by EGFR and/or by EGFR-mediated signal transduction.

20 Medicaments according to the invention are particularly suitable 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 example 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



 In addition, the present nmedi canents are suitable as pharnmaceuti cal

active i for mammals, in particular for huma ' )r]&)

treat mrﬁﬁz@gm&?ﬁl | R-incluced di seases. The term ~EGF |-F1’ghgbg§ |973eases"
"relates to pathological states which2fe dependent on EGFR activity.
EGFIRis 5 involved either directly or indirectly in the signal

transducti on pathways of various cell activities, including

proliferation, adhesion and mgration well as differentiation. The
di seases asloAddilien tmnﬁemtmﬂwla@mmh@rﬁ siilabireas pharpaedticd at i on of

of soi i a- t olYBIhSRaiS don RERERRE AT Ehe Ry Pyt G Regiment® 07 vl

retinopat hyof EQPRLAALUESS di@asberm@g@mf—'f@@rmnauéea B%eja'sbg) reélitdsitd-

flammation (psoriasis, rheumatoid arthritis and the |like). The di seases

di scussed hpatholbgicalstates whikhy acedepertderit\on EGERO&:’(MIUDEGFR)H)I | ferative
and ngn-hyperproliferative diseases. In this connection, pso- | asi s,

arthritis, Invelvasaithesdirestivenindinestly ¥ tha-sionakiganssuctigh qaﬂag@)éﬁ @

TPETPLES) T 28, AP o ST PR R DA T,

arthritis: ol beumbfland THROLRGLESL agbsuaBasRECHREAMherases and

|nnunodef|0|ency | seases are usually regarded as non-hyperproliferative

20 di seasesthelproliferaticroohiestowrcellb) pathologicat neovasgulaasation, whictanous cel |
carci noma, bl adder cancer, stomach cancer, pancreatic cancer, |iver
cancer, Ki dN@WOt@&H&QFOVﬂBIerSQHﬂéﬂlm@blﬁi;é\eOVBSS@d@'ElSQimﬁb'@rthel?é@d !ﬂincer

Ml M T e
@coar ded ANTHEREAPsoriisie anBamatbiH inriid & edikegual | y count ed amongst

t he group o yper- ‘proliféerative diseases. In particular, cancerous cell
growth and in particular cancerous cell growth nediated di rectly or
indirectly by EGFIRis an dis 30 ease which represents a tar get of the

present i nvERg diseasepdienyssed hele arcysaibodisjdegonteriwa groups, yper-
proliferative and non-hyperproliferative diseases. In this connection, pso-

15 riasis, arthritis, inflammation, endometriosis, scarring, benign prostate
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, 0eso-
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.



* It can be shown that the nedi canents according to the invention have an

I n-vivo ' I.ferative action in a xenotranspl ant tggf he7 The
medi canéﬁ&é“g@?@tl%i ng to the invention are adm ni stere Igi)%{ﬁ%a ifent with

" a hyperproliferative disease, for exaddl-e for inhibiting tunour growth
for 5 reducing the inflammtion associated with a | ynphoproliferative
di sease, for inhibiting transplant rejection or neurol ogi cal danage
owng to tissue repair, etc. The present medi canents are uaeful for

prophyl act iltcan bershoan that the mediGaments aasording tg, KieinyentioR have AN ¢ r eat
I's used as .reference th. to the. | ' n he

treat ment dF'VéY& QPﬁWéﬂ&{ﬁﬂY? %8%%“ 'ﬁg‘gﬁ@{%ﬁgﬁéﬁ%ﬂg’hﬁ@?ﬁ%ﬁh ?Pér ation is
achi eved bymadigafichits AbEARiY tolthe iffehtiolr ardPadmiriERIFIW phliedtWith

i nvention berore devel opnent™ of the evident dis- ease, for exanple for
preventing 4 hyperproliferdtive diseass) fomexampleforinhibiting tuhbur gresvihj fiog
restenosi s associated with cardiovascul ar surgery, etc.  Alternatively,

tc.
the ndi carfégusingtbedsiammationasser@irdwith alymphoprelfemtiye tiseagtes by
tabilisi i he clipical | eng: The host
S o e PRl SRl PLABHASEE Fble ol Bssugl 1o
speci es, p%@gf‘r%&( Fmegp}agaﬂ: mé&fégfﬁeﬁ{s BRELSEHUNMbr Proshylacicoréra-
hansters; rabbits; horses, cows, dogs, cats, etc. Aninal nodels are of 20

i nterest fqgpeuticysurposes.als ased hemein pthevterinrifyeat” iodeéd Bierefenente bathment  of
human di sease. The receptivity of a certain cell to treatnent wiwhh t he

medi cament stodbedravention efdisaasesarsh thertreatmen ©f gxistipgicoaditians: Ah¢i ¢ r o

testsqg Typical Ly, t . . | ] 4L:S:dnG: i Y
B AN A A s
eri od whi qiehfs Satordifig@Bithé hvaittibhderbre deldldsment oF thdiidéntidis nduce
cell death or 1nhibit magration, usually between about one hour and one
week. | n-viease, ferséxxample foepraventing tombuugrowghc pieventing dnetastatic from a

bi opsy sanple. The viable cells remaining after the treatnent 30 are

t hen count e3fOWHD redosingrrestenasisassosirier ytyeardieuagcular surgery, etc.
Alternatively, the medicaments are used for the treatment of chronic dis-

15 eases by stabilising or improving the clinical symptoms of the patient.

The host or patient can belong to any mammalian species, for example a

primate species, particularly humans; redents, including mice, rats and

hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
20 interest for experimental studies, providing a model 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. Typically, a culture
25 of the 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.



- The dose varies depending on the specific nedicanents used, the specific
di sease nt status, etc. Typically, a therape Pﬂﬁ?

suf fici & zoqsﬁ%‘rlger consi der abl y to reduce the undesi re(ﬁ: popul ation
“in the target tissue, while the viabid8iy of the patient is naintained.
The treatnent is gen 5 erally continued until a considerable reduction has

occurred, for exanple a reduction of at |east about 50@6of the specific
cell count, and can be con- tinued until essentla é esired, cells

|1
are det ect ethe Aose ¥anes dependindansthessperifis ediFamarts 4se vI %1 speciic
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det ec%ed Furt her nore, honbgeneous tine-resol ved fl qu%fD 15 cence
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gﬁl yoblsngzett rflmgﬁ%raeﬁat egéﬁggegﬁ%gtb?gst g&hThl s bi ﬁrng@hpbgsge?ect ed

using a second perOX|dase conju gated anti-sheep anti body by
chem | um nescence (Ross et al

publ i shed, Vane4dAsAY E@ZG@E@Y,B@%gﬂéWS?@Pm“ﬁﬁWPVH?%E&R%i‘ﬁ?i ctﬁ% gegge |
‘ftegi °9 2O Bkt lof BRI sy 3BiOLL5C . oF Borigabegeri-of ool

prevent ed OihgaEBbQOT of RegPUnd e Aashpla éss’é@cﬂ@raiﬂoéawbhﬂ\dslphawu on
i ncl ude the Ji seases and di sease states |isted below, but are not
restricted ation of a pratein oppeptideas substcateds measured wsingwAskR.ilorthar e usef ul
in the treatnent and/or prophylaxis of a nunber of 30 different diseases
and di seasePrESgNES Qf\,ﬁndﬁhleQBd ceMpeund.rareduced radipestive $ignaker BANBF snoot h
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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, 191-214).

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 prophyiaxis 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



» -29 layer of a vessel, resulting in restricted blood flow through this
vessel, for exanple in neointiml occlusive |esions. Occlusive

transpl Q2050214 i s- eases of interest include at her BSHEEFQYPOT7

* coronary vascul ar disease after trang@-antation, vein transplant
stenosi s, peri-anastonotic prosthesis 5 restenosis, restenosis after

angi opl asty or stent placenent and the |like. The present invention
enconpasses the use of the nedi canments accord- ing to the invention for

t he treat mdayeroof vessel} iesuitinlg inaesteictedrblecd fiownthrougim this yeeselr for
particularly preferably relates to the use of liquid anti-EGFE 10

anti body f SXAMRIEiID RSOt BCalysive '@ﬁ@ﬁ%&&ﬁ“sﬁﬁ FsRIaRt YasSehASt i on of a

0 nedi canent_ for .t t L.or. PL:op ' f or
Cumour - oSk TR TRE R B S SRR B o b BN et e
fromthe grsHui4RBA6AIVEIAE tdinsBlabt Bidndsh perit afB6mBTic PRestHegigeni t al
tract, tunmour of the lynphatic system stomach tunour, |aryngeal tunour,
nonocYti ¢ |restehosica eestenobisraften degmpiasty wo stentiatement and theglikear ci noma,
pancreatic can- cer, glioblastonma and breast carcinoma, w thout being
restricted thereto. The invention furthernore relates to the use of

medi canent s,accor di to.. e iny ' 0 |

medi canment SF'H% pf%gn?ﬂyﬁnﬂgh{én&f)"}?%ggégﬂé%ﬁé%%@]%@?@%%ﬂgtaﬁéo@r-oup of
cancerous dhalaute irfRtbA forhetreatitibi G phevetition Gl canBeThelinger "
cancer, stonmfich cancer, liver cancer, kidney cancer, colorectal cancer,
breast candion theeefdre paciularhyepieferably etatesde shp hagehliquigrandi-EGFR
gynae&?I ogi cal cancer, thyroid cancer, | chroni c | eukaem a and

1 . y np h - onm, .
acut e'Y euk a@ntibpdyformulations eeearsing tathednyertipn torine preparatire f dan be

O e HolRapePh G imbE abEER B S rs AR R 1 o
gl ogenesi RIS e B B e e o g 10 the
i nventi on agreupl comsistingadflbeaivRuRtiis/ imolt of BT UFRESE 680t $dmour of
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



+-30 for the treatnment of certain fornms of blindness associated with
retinal - | ari sation. The invention therefore to the
use of & 63‘“@@?@ nti body for- 5 nulations according tg&ﬁgi‘ﬁ%ven -fon for

"the preparation of a medicament for t3&-treatnment and/or prophyl axis of
di seases caused, nedi ated and/or propagated by angi ogenesis. A disease

of this type involving angiogenesis is an ocul ar di sease, such as 10
retinal vascul arisation, diabetic retinopathy, age-induced macul ar degen-
eration andfor tee trertmentaf gestaimtarms eftdingnese agseeated with setinal 8O- use of
anti-EGFR anti body for- nulations according to the invention for the
preparalianQﬁCQ%d%QHPEanent 15 for the treatnent and/or prophyl axis of
di seases selected fromthe group consisting of retinal vascul arisati on,
di abetic retinopathy, age-induced nmacular degeneration and/or

i nf | anmat or Jhelirnension théteforenalso rélates 1o thearsensfeaantpE GFFS ahtibddiefonse  of
anti-EAQ FIR anti body for- 20 nul ati ons according to the invention for the

treatent amulationsragsnidingite theinventen farstheqireparationrafa medicament
consisting pof psoriasis, rheumatoid _arihritis, contact dermatit.is,

el ayed hypor Y88 SeaiieRyandlg prosRy e pLeligases eauseh medietadandior
scarring, beni : al asi a, 1 munol ogi cal di seases,

aut oi nmune @;E'gggg{e}%oogigh@%ﬁgégf i ci ency di seases. 25 The invention al so

relates to the use of anti-EG FIR antibody fornul ations according to the

I nvention for the treatnent and/or prophyl axis of bone pathol ogies

sel ect ed frAdisdasegfdbis typadmulving angieganesisisameaculac disease, suoh a$ s and

ri ckejg. 30 YSD 005/ 077414 Pgﬁl’/ EP2005/ 000797 -31 The nedi cgnents
‘ccor di ng tEUREVE 15alion dibelicrrURORABY ROGrduced macular degen-

eration and the like.

The invention therefore also relates to the use of anti-EGFR antibody for-
muiations according to the invention for the preparation of a medicament

15 for the treatment and/or prophylaxis of diseases selected from the group
consisting of retinal vascularisation, diabetic retinopathy, age-induced
macular degeneration and/or inflammatory diseases.

The invention furthermore relates to the use of anti-EGFR antibody for-
20 mulations according to the invention for the treatment and/or 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 aiso relates to the use of anti-EGFR antibody formuiations
according to the invention for the treatment and/or prophylaxis of bone
pathologies selected from the group consisting of osteosarcoma, osteo-

arthritis and rickets.
30



" provide additive or synergistic effects in certain existing cancer cheno-
t her api @&[ di ations, and/or can be used to rest ﬂ(ﬁ'ﬁ)ﬁ;’ acy of
certain 9?2 dr?éfhgancer chenot herapi es and irradi ationg.&%@ 2 \k;gntion

“therefore also relates to the use of -adti-EGR antibody for- nul ations
according to the invention for the preparation of a nedicanent for the

treat nent and/ or prophylaxis of diseases in which a therapeutically
ef fective anpunt of an anti-EGFR anti body accordi nget o the invention is

10 admi ni st Ehemedicarpapisraacosdingite the invenyen sanifuahietmeredre uped 0
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agent. ©) PHERiCRLASHAdSERISARIBF Eah BB (e bTesibhe EefAcy afuct ase

i nhi bitors, protease 1n Itors, 9) reverse transcriptase

i nhi bi t ors, cérfain@xisting dancep chemothrapiesrandlipradidtionsr s and 11)
angi ogenesi s inhibitors. The invention therefore also relates to the use
of anti-EGFR antibody for- nulations according to the invention for the

B2 oL 58ERr §8rhot SRTER o B SR L
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nmodul at or, @y thetheatmentr ard?ot prophylixisbidiseasds inewhiehistheegpaitivally
modul ator, 4) cytotoxic agent, 5) anti 'EéOI iferative agent, 6) prenyl
protei n tr afledivesamount ofjarnvarti-EGF Riaptibody asaorsing o ihe ingentian isor s,  8)

H V pggtease, inhibitors, 9). reversg transcriptase,i nhibitors, 10 growt h
s 10! oc oatDiArd I earabinglos With.a GRBREHRBIEN e Bidlin £ Sastéoden
di canent s | t ' [ Jiita xalguiay] tered
t oget her wi ?éﬁ@gﬁ{g?mﬁﬁrkggﬂaﬁbﬁgbégget | (F:]rﬁagenttg"'t arfg ﬁg@g'}’gg? g%)tr ed 30
for their pmotutatbrd)eyidtotiy agent, 5 tantiproliferative izgent, I6tpreaylqgotant r eat ed.
Thgus, for exanple in the case of bone conditions, conbinations that

woul d be wdrangferaserinhibitocs A #dGsCodrrductasgznhibitors, 8) HIV protease
inhibitors, 9) reverse transcriptase inhibitors, 10) growth factor receptor in-

15 nibitors and 11) angiogenesis inhibitors.

The invention therefore also relates to the use of anti-EGFR antibody for-
muiations 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 according 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



» favourabl e include those which conprise antiresorptive bi sphosphonates,

such as @hg&%&ﬁpﬁée and risedronate, integrin bl ockersPé Pﬂﬁ&b&ﬁ&

further uch as av03 antagoni sts, conjugated oésirogens used in
" hor- none replacenent therapy, such as32Prenpro@ Premarin@and Endo 5
metrion@, selective oestrogen receptor nodul ators (SERMs), such as

ral oxi f ene, drol oxifene, CP-336,156 (Pfizer) and | asof oxifene, cathepsin

K inhibitors and ATP proton punp inhibitors. The present rrgdi canents are
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tors, ARG baesr 298 e
[ anst er aseah S en S R SPrieth Bt (RsEREhS Loge RIr Prce” "

i nhi bi tor &mbﬂé@épl@céﬂ%hﬁﬂférﬂb%@dwr&é Prdrmp@®, Rremianin@aand Endohi bi t or s
and ngi ogenesi s inhibitors. The present conpounds are particularly

suitabl e Ipetron®idelentivercastiogentreceptos madulaters 6SERMS) ctucdyasy .

" QCest t d t N f [ d ich i,pter. i th

or i nhi it R RUPTRIOTE e 308 S FiRen L B g oraiREES K * echa-

ni sm Examhﬁﬁnil;&f‘sgﬁatﬁfmﬁtbt{)ﬁ%m fnhr-mf&lg.ators i nclude, but are not |Iim
en, raloxlfene 1!

ited to, tanpXl ne, 1doxlfene, LY353381, LY 117081,

t or eni f ene, TR ptedere pidditdments are also suitable for combination with known
4-[7-(2, 2-di net hyl -1 - oxopr opoxyA-nmet hyl -2-[4-[2- (I -pi perid- .
i nyl ) et hoxyantheancer-agents bEasnewn antHceprenhggemts inelude the folloviagioat e,
4, 4" - gh hydr oxybenzophenpne- 2, 4- di ni t r ophenyl hydrazone, and SH646.
‘Andrg%en g e L S S e
r inhibit WpTa) tha. e , r of nmecha

25 nism Exrtzglrr&%f)@srqﬂ?&gﬁ rr(s)’g n t;bgce %@S’n%glﬂrgﬁfgf%ﬂ{en%qu g"?“ieﬁzgteri de and
ot her 5a- r ephatdintearisidrasetintibitors, HMGAT oR reddictaserintebitdrisc HIVi peotede,
| i arozol e and abiraterone acetate. "Retinoid receptor nodul ators” refers
to conpound@sevfndpitarss @veEsestransarintase inhilitars, grewtnifzriohiphiitare@ndoi ds to

eligeato o T I I R I T R
15 for administration at the same time as radiotherapy.
"Oestrogen receptor modulators” refers to compounds which interfere 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-methy|-2-[4-{2-(1-piperid-
. inyl)ethoxy]phenyl]-2H-1-benzopyran-3-yl)phenyl 2,2-dimethylpropanoate,
4 4'dihydroxybenzophenone-2 4-dinitrophenylhydrazone and SH646.
"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 modulators include finasteride and
other 5a-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, regardless of mechanism.
30 Examples of such retinoid receptor modulators include bexarotene, treti-

noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difluoromethylornithine,



' noin, 13-cis-retinoic acid, 9-cis-retinoic acid,

a-diflu aorni thine, WO 2005/ 077414 PCT/ EP2005/ 0
| LX23- 73&@%@1&1 N-(4 hydroxyphenyl )retinam de and N-Qg-zlgg%%géﬂ;ogﬁenyl

" retinami de. Tytotoxic agents" refers -t33 €eonpounds which result in cell
death primarily through direct action on the cellular function or
inhibit or interfere with cell 5 nmyosis, including alkylating agents
tumour necrosis factors, intercalators, mnmicrotubulin i nh| bi top|
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satraplatin, profiromycin, cisplatin, irofulven, dexifosfamde, cis-
ani nedi chl omupslsmcn;}/ ing aileyiatingoagents,dumass Megrepiafagiers, Ntercatars. de,

ol at i nin || PHEPLLFEISRBIER | FORTPRREIIONEE achl or  de,
i ar1 21 0 1o AERBISHOBRESHERS HCREIBul aro 3HIMIGHSS Miaphtuve,

0- hydr oxyun hiné, zorubicin, Idarublcin

daunor ubi ci serténefacadtrsttin, ifosfarmide, tasomm'mm,l loaiddmine ncanbiopkdtinde,
val rubi cin, anrubicin, ant i neopl ast on,

ani no- 3' m)alﬁmﬂmtﬁ'@; paedmmtln@-dipmwgnt@h mwshne datemyeting. 20

gal arggRi ci n i.nafide 075 zirid-
o 18 et noean RGN b reioBle isren s as b ad Rl BBt
crotubuli e f
3,4 -di dehflu H)mfg y?%it{/&gsﬁr@ra\e}Pﬁ?ﬁ%‘ﬁéog%&s‘%qﬁ@m g@ggta gxguﬁuteﬂl zoxi n,
dol astatin, lobvapiztin, satrapletini pmﬂr@myemr cisphating irofidvernd adexifosfaPideo&81, 25
BM5184476, vinfluni ne, cryptophycin, 3, 4,5, 6-pent af | uor o- m&j fl uoro 4-
met hoxyphengwm%ﬁ@gafm@mmyd@m@nmauﬁv .bﬁsmgpaﬂ@e. Qlulpsfamidey |

val yi - L-val Yool t(trgns,{‘rang,tﬁl:] si‘-b%—r%l uY( hekal%—ql,é-@!?arﬁm%?—trﬁ(d-f'dﬁt%%e-Tsz58

and
15 platinum(l)]bis[diamine(chloro)platinum(Il)] tetrachloride, diarizidinyi-

spermine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin,

20 galarubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-azirid-

. inyl-4-methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
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'-0O-exobenzylidenechar-
treusin, 9-methoxy-N, N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)-



+ BMB188797. Some exanpl es of topoi somerase inhibitors are topotecan,
hycapt am ne 30 irinotecan, rubitecan,
6- et hox 38?55”7 B3 4. Oexobenzyl i denechar - treusi n, PCT/EP2005/000797

" 9- et hoxy- N, N- di net hyI -5-nitropyrazol-a}4; 4, 5-kl Jacri di ne-2- (6H) WD
2005M77414 KT/ EP2005/ 000797 -34 propanam ne,
1-am no- 9- et hyl - 5-f | uor o- 2, 3- di hydr o- 9- hydr oxy- 4- met hyl -
1H, 12H benzo[ de] pyr an {_3 4': b, 7]indolizino[1, 2b] qui nol i ne-10, 13-
(9H, 15H) di opr@panamm,e amlnq-sfezthylxﬁ#w@map's}rdmm@r ydroxy-gameiinpt ot he-

Sidytl
%Ri pggfée??@a@?iﬁﬁ areldeleyt droiah fop. i ol B ST B e S
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ami no) et hy| ¢inNBNPUBE0ABNRI] ¢00VBN8G9 13- BN%W-G’ioﬁesidGWbeplyaUeenyl ]-
5, ba, gES 8a, 9- hexohydrofuro(3 4 : 6, 7) napht ho( 2, 3-d) - 1, 3-di oxol - 6-one, 10

2,3 ( thyl@mm)s@mxam M@mm% tsmsdﬂ (Hehtnt hri d-
i nopr opy! BrPHGfmey a‘%%*ﬁi@é%i—b&hﬁ RSB o R Rora bt~

pyrazol o] 4, ﬁf?‘h’ 11b ! 7- et h-
oxy-9- 0xo0-9 thf%'?r%ﬁ ﬁb% yd% grarfgég?ﬁ% %T%Emn[g {/frgﬁyﬁg 15rre
et hyl ) acri damgrb)eth qumtﬁylanﬁnbleihﬁ]iﬁi[ﬂﬁwk@@ Bﬁ}mmethd!mhm}ﬁ]&
hydroxy 7H-i ndeno[ ui nolin-7-one and dinesna. "Antiproliferative

agents" i nc515@66 ﬁrﬁa Q'é’t%éhmﬂzméﬁ BB, Onapbiheé2.84)-1, 36@§X0|55I@ﬁeas G3139,

e A TS SRS i RSB o

t t |
O ol oot B ndings dere, St

ocf osf at e, st eabi ne"'s paltitrexid, emtefur,

tiazofurin, anlmmnrapylamml)o‘f aomhpdhoxip@#&-hmmyewlmnemaueyl)@l-l—deoxy 2' -
nethylldenecytldlne 2' -fluoronet hyl e ycyti di ne, 3-di -
hydr obenzof RYfazpkalf Sotrdejaakidin-6- Qnai.l\t—m &2(919&@#19!"9 Lp)sﬁwla{retrpﬂd@gﬁyA- [ N2

oxy-9-oxo-9H-thioxanthen-4-yimethyljformamide, N-(2-(dimethylamino)-

15 ethyl)acridine-4-carboxamide, 6-[[2-(dimethylamino)ethyljamino}-3-
hydroxy-7H-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, raltitrexed, 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)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannohepto-
pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-
ox0-4 6,7 8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2,5-
thienoyl-L-giutamic 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-ytacetic acid ester, swainsonine, lome-

trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-



- 25 [2(E), 4(E)-tetradecadi enoyl ] gl ycyl am no] - L- gl ycer o- B- L- mannohept o-
Yranos%éadenl ne, aplidine, ecteinascidin, troxacitabj ﬂ%ﬂggmﬁﬂ]no 4-
OXO0A, 6 dro 3H pyrimdino[5, 4-b] -1, 4-thi azin- -yr yI] 2
* 5- thienoyl-L-glutanmic acid, am nopterd3d; 5-fluorouracil, alanosine,
-acetyl - 8-(carbanoyl oxynet hyI ) A-fornyl - 6- met hoxy-1 4- oxa 1, 11

-di azatetracyclo 30 (7.4.1.0.0)tetradeca-2,4,6-trien-9-yl acetic aci d
ester swai nsoni ne, | onme- trexol, dexrazoxane met hi oni nase,

2' - cyano- 2' ar@bmqfumqswqmsme and @L@Immpmdmeai’ﬁl boxateeHEeIhn-000797
soni car bay oHAMICBAAGHES | AR HTarat v P e BByl e HRandkiahe! %ﬁfje taﬂl o
bodi es agai gskied g‘ﬁ‘r{;ét E_)?&kl‘?nr ﬁc@rﬁ%’ihérﬁﬁﬁn ﬁﬁ&?alﬁééd‘gﬁﬁé{e&i Ihidae "amgl

angl 0- genesi s | ors such as trastuzunma d tunour SUppI’ESSOI’

genes, 5 s étis ifnbitors’ Wuchads thastdelmab and wirnouesuppressaort genes,
vi rus-nedi at ed gene transfer (see US Pat ent No. 6, 069, 134, faor exanple).

Medi cBment ssucttas p&Bn‘qthbl carebe deliveredrvia secambipapbvisgsrmediated genen

conbi nati on W|th t he t nti bod he person
SOl ea e estar fSas USpstent N, B %ﬂc%w'@xa'n'a@iﬁsﬁt%mmt%h Nt
suitable in

Fur t her mor ea&?*@%éééﬁﬁ“@%%h@“?arﬂ%% saffiiefieh coasnaen winal |

can be usedpfhef tﬁé}@gFgﬁéahtmmaQ@knBWh tbhhelpevamstgnéd imthefartloe activity
or expression of E I n addition theg are particularly suitable for

use in 15 dplagfmmemucabamomngmdrem@eﬁ@@ are sptabledn icopnertion wihdge at ed
or di turbed EGFR activ For di agnostic purposes, antibodies

ccorzl ng t8b 9%“%’@9@@(\5%? for exanple, be radioactively |abelled.
‘ preferred labelling nethod is the 20 iodogen nethod (Fraker et al.,
1978). For diagnostic purposes, the anti body is particularly preferably

used as theFgfthérmarel BABEGFR dntibeldydoimulations hscendingatththeviadention eby,
meani ng that background subtraction i s un- necessary. Fragments of this

type can becam bpatsed foy thenisatatios: angifor 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 biological activity which can easily be

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



- (e.g., Herlyn et al., 1983). In general, pepsin digestion is carried out

in at Z%ppggﬁ‘n%ﬂ%ﬁ pH, and the fragnents are separ at edﬁﬂiﬁ?&%&ﬁted

| gG and s of heavy chains by protein A Sepharose

" chronmat ography. The anti-EGFIR anti pes in formul ati ons according to
the invention pref- erably exhibit an advantageous biol ogical activity
whi ch can easily be 30 determned in enzyne assays, as described in the
exanples. In enzyne- based assays of this t he anti bodi es aqiording

ot he 1 nveRRaEIERRBIt 300 Cavss) 4V PTG ERErb IR BB Ay s Brasty

hi bi d | nhi Rj 4] ' i | d b
7G50 val uesof 1o Vel Spiatl oo thpiBbn FrlTEndsb T HEe and
nore pref er glky phdfefdbly RHERAFSmMbRIA98ng® The determination of protein
size, structural 1ntegrity, purity or glycosyla- tion pattern of the of

t he anti bodi es according to the invention according to the invention in
formufations_according to the invention enconpasses, W thout being

restrPcted ting determisiation of protait size, FHeiURY IQ@oHBs tubity or gMCPsYlat nal

[ v o2l DS- T | yCi , | I - i , th
FTIR (Four; APTRIRGH 5% i ik SRELES BNl el Sertgindy '
di chroi sm, y MvEPmBh'iQ $eramaticrid Q&‘,‘Bf‘afr@tt% tﬁéﬁ’ﬁﬁrﬂﬁ:n@?ﬁ%nﬁf%d&%@) v
ol i gosaccharide profiling, determ nation of the nonosaccharide conposi -
tion or isoatithwutibeirigpmastiictgd théreld\SEHRILT | peptude mappimgdigestioagcor di ng

to the invention can, for exanple, be_determ ned, w thout being
restricted thNderEipal sequencing, aRSdtage; dris(alysine gragdjeataeld{nopdedeganyl e

ol at e at TRGRAEE FaTR (oGS PRtk shectdlritide X GLedef: Rati on
‘;f the stabidicrgishh), RAMANKFICtioRESSY, i darb&ryditd SiirMg{RAS rﬁéthbegul ar
I ntervals, for exanple by the above-nentioned deternm nation nethods
(SE- HPLC, FThligesagiariteGerofilingudetermimationof the thoniosgigharids tardposier t he

determ nation of the biol o%i cal activity or efficacy of anti-
tion or isoelectric focusing.

15 The stabitity 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 intervals, for example by the above-mentioned

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

reducing)).

Methods for the determination of the biologica!l 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



+ 25 bodi es according to the invention in fornulations according to the

I nven- L‘Bﬁg}mg,aﬁiﬁpa I I for exanple, w thout being res"ftf@;ﬁ%ﬂ%ﬂﬁf?@f o,
ce

ELI SA, assays, FTIR or CID. Methods for

" determination of reduced aggregation-t¥®nhdency of highly 30 concentrated
formul ati ons according to the invention enconpass, for exanple, wthout
being restricted thereto, visual inspection, sub-visible WO 2005/077414
PCTI EP2005/ 000797 -37 particles anal ysis, nephel orretr bi di netry,
dynani c Ilglﬁﬁﬂﬁ% ﬁ@ﬁlYﬁ@ neRpBelamatny @%W%‘ﬁ'm%rﬁyl”@”lc %‘a’ﬂ Gh of a
hi ghly conce C;ied |tl uid anti-EG FIR anti- 5 body fornul ation by

t angenti al IFAY on (TIFF) 380 m of protein (17 nmg/mM in 10 nmM
phosphate + 145 mv NaCl, pH 7.2) are concentrated for 226 mn at an
entry pressure of 20 psi and an exit pressure of 10 psi by neans of a
Labscal e Tl Ekamypié durPéparationiof g highly coticentrated liquid antitEEF Rsarti-one
uItraﬁlltratlon rrenbrane having a cut-off of _ 30 kDa. The retentate

obt ai Red halody formwiatic angential few Sitratien fTFFI32 ng/m . The yield is
85% or 15 470 ml of protein (1 7 ng/nl in 10 nMcitrate) are
concentrated for 226 mn at an entry pressure of 20 psi and an exit

pressure of rpﬁa;n S | pPorg) wWith
built-in po ?ye{rﬁer o e ﬁ]g%lr@fkft ra bgﬁaﬁgbrgﬁseﬁmwn% cut-of f of
30 kDa. Theaﬁe%cﬁfﬁeﬁr%tédﬁdi@ﬂ@#nu?@t aaenty presstire mQquilhndtamexmf about
123 mg/mM . The yield is 95% Exanple 2: Preparation of a hi

concent r at enrassqtﬂ of t10psi InaTEERs it Labssale TEFfystam dMiligorey wi

o0 e 5 el B SRR L?el surs of

bar by W?@%Da%h@ﬁeféﬁtﬁ@bﬁtblﬁd&‘i’aﬁ'p!rotmﬁ BoririttatioR dtdbeet her sul fone
ultrafiltratron nem

132 mg/ml. The yield is 85%.

or

15
470 m! 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
ultrafiitration 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-

body formulation by stirred ultrafiltration

25 25 mi of protein (10 mg/ml 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 ultrafiltration 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



« brane having a cut-off of 30 kDa. The retentate obt ai ned has a protein
concentr bout 92 ng/m The yield is 95% 7414
PCT/ EPZOQQIZB@@%‘?‘Q -38 25 of protein (10 nmg/m |n 1 nﬁ%@?}r&g{-’f pH

" 5.5) are concentrated for 168 mn at-¥nitrogen gas pressure of 4 bar by
means of an Ami con stirred cell with built-in polyether sulfone
ultrafiltrati on nenbrane having a cut-off 5 of 30 kDa. The retentate
obtai ned has a protein concentration of about 82 ng/m. The yield is
95% Exanple 3: Preparation of a highly concentrated liquid anti-EGR

Forces 10 48 MRerBrodh, i bR 10 flh cREB RIS S ereticeRBled o o 9ok
7.2) are cegd Hlﬁlé@%%ﬁbgeﬁpgg teéstire ¥ 4Bdr by meansiof aafAraizonestirred uge
tube (MIlipore) wth a polyether sulfone ultrafiltration nenbrane

havi ng a cutelbivithdiuilBh ladilaethﬁnesulfenethfdtrahmmmw&brﬂlg f@VmQJ&@UhOﬁ
conceptrati on of about 15 116

rrg The |el dis 9?{

I nvesti gat | 8h3@KD3oit DB Iretesiatea 'é'@dd?astéhg YEEHEINGER @%’ﬂ” HH i quid
anti - EGFR a 20 The retentates obtained in Exanples 1
to 3 were |§%é€@ﬁﬁ T@%%éﬁ 5eb con- tent of soluble aggregates by neans
of SE-HPLC. The proportion of nonomer here after concentration was >
99% Exanple 5: Investigation of nativity of the hi ghI y é:oncent rated

| i qui d ant i ExampieRR Prepatation df @ highiv concelitratedliquid BndisE Glraamnt
Exanple 1 were investigated b FT-IRs ] ) ) de 1- 2.

derivation badvformul,atlorh siteafiitration.upder the action ol gELFatron by
t angenpi al flowfiltration and of the retentate obtained 30 were
‘ongr uent here.
15 mt 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 liquid anti-
25 EGFR antibody formulation

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

30 were congruent here.



« WD 2005/ 077414 PCT/ EP2005/ 000797 -39 Patent Clains 1 Process for the

pr epar at i qn of hi ghly concentrated, |liquid formula- ti .51 hg at
| east ongge?ﬂ?qm%@él R anti body and/or one of its 5 vari ﬁ?@@%ﬁf

" fragnents by ultrafiltration. 2. Proce3%-according to Caimi1l,
characterised in that the highly con- centrated, liquid fornulation
obt ai ned has a content of an anti-EG-R antibody of 10 - 250 ng/m . 10 3.
Process according to Claim1, characterised in that the highly con-
centrated, liquid formulation obt Zateat €}aiMs content of an anti- EGFR
anti body of 50 - 180 ng/m . 15 4. Process according to Caim1l,
characterised in that the highly con- centrated, liquid fornulation

obt ai ned hap 2 BAGRRYOOheeBBliGF A Ny, BotierfHaddTiquid Rtmimdr - 5

Process according to one or 1 to 4, characterised in 20

that the anti - H@rrcemiprisirgyati leastasrie aotidIGER @ntibody and/orromeosf itsuman
origi S 6. Process according to one or nore of Clains 1 to 5,
te

charaBterised ivariama@andies feagmemtsiy Wtrafil@dipni s of nurine origin and is
chimeric or 25 humani sed. 7. Process according to one or nore of Cains
1 to 6, characterised in that the anti-EGQ FIR anti body is Mab C225

130 5 HohTy coRREne ol (e i | e M i SR ERR one.
anti- EGFR anti tentyateddliquid doenulétion sbtainédhas ascahtent dfrargaptHEGFR
antibody of 10 — 250 mg/ml.
10
. 3. Process according to Claim 1, characterised in that the highly con-
centrated, liquid formulation obtained has a content of an anti-EGFR

antibody of 50 — 180 mg/m!.

15 4 Process according to Claim 1, characterised in that the highly con-
centrated, fiquid formulation obtained has a content of an anti-EGFR
antibody of 100 — 150 mg/ml.

5.  Process according to one or more of Claims 1 to 4, characterised in

20 that the anti-EGFR antibody is monoclonal and is of murine or human
. origin.

6. Process according to one or more of Claims 1 to 5, characterised in
that the anti-EGFR antibody is of murine origin and is chimeric or

25 humanised.

7. Process according to one or more of Claims 1 to 6, characterised in
that the anti-EGFR antibody is Mab C225 (cetuximab) or Mab h425

(EMD72000).
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9. Highly concentrated, liquid fornmulation according to Claim8, charac-

S teris i the highly concentrated, liquid for Ws a9 A con-
tent of ﬂzgonskup?ﬁb FIR anti body of 10 - 250 ng/m . 10%?% y

* concentrated, liquid fornulation accorfing to Claim8, charac- tensed in

‘n that it optiona

that the highly concentrated, liquid fornulation has a con- 10 tent of an
anti -EQ FIR anti body of 50 - 180 ng/m . 11. Highly concentrated, liquid

formul at | rding to Claim8, charac- terised in that the highl
concent at GBI WEICPBRRIAIS ol T ey PRRBSPG At IanstioBianY | boay

accordi ng to onsChR Ay MR ¥ng eERETABHETd AR % Lol ¢ e

anti-EG-R anti body is nonoclonal and is of murine or human origin. 20
13. Highly concentrated, liquid fornmulation according to one or nore of
Cl ai ms 8 t 09.12, Highly aanceriteated, liguid formulatiomaccarding tertliaip @, charag-

F}J&'u.” f (r)lr ﬁLFa?%%ﬁééeriQ%%ﬁﬁéﬁg‘}hgéaﬁ%é‘étﬁé‘ég, bgii ?éﬁ@népﬁﬁﬂgst%g@?d,
Vab haos. (EvDr2BBby oRentrs OFR AR P CHs OB, (Crmuiation )

conprising at |east one anti- EGFR anti body and/or one of its variants
and/ or fragments obtain- 30 able by a process accordi n‘gl to one or nore of
o1l

Clains 1 tolQ. kightposnceritmted HEwidforpnsatenacgording toiGlairpdyeharac-
concentrated, |jquid.fqgr ati. accordi tp o ims 8 to
15 as storage-s g‘ﬁﬁa 'ﬂ&@ﬁﬁéﬁé’r‘ﬂ%y f?“cﬁ‘aﬂﬁﬁg? @%‘H@gﬂ‘?‘ﬁ%gﬁé’?h%%&%
formigtion acc@iflbngn'dMAPEFR afftiduyf 50— Fedidaimd. L0 16, characterised
' [ y conprises exclpi- ents andror adjuvants and/or
urther pharmaceutical active ingredi- ents.

11. Highly concentrated, liquid formulation according to Claim 8, charac-

terised in that the highly concentrated, liquid formulation has a con-

tent of an anti-EGFR antibody of 100 — 150 mg/m.

15
12. Highly concentrated, liquid formulation according to one or more of
Claims 8 to 11, characterised in that the anti-EGFR antibody is
monoclonal and is of murine or human origin.
20 13. Highly concentrated, liquid formulation according to one or more of
. Claims 8 to 12, characterised in that the anti-EGFR antibody is of

murine origin and is chimeric or humanised.

14. Highly concentrated, liquid formulation according to one or more of
25 Claims 8 to 13, characterised in that the anti-EGFR antibody is Mab
C225 (cetuximab) or Mab h425 (EMD72000).

15. Highly concentrated, liquid formulation comprising at least one anti-
EGFR antibody and/or one of its variants and/or fragments obtain-

30 able by a process according to one or more of Claims 1 to 7.



- 18. Use of a highly concentrated, liquid formul ati on according to one or

10 more 9 8 to 17 for the preparation of a ned Use of
a highly @(}Mﬁ@ét ed, liquid fornulation according tobgﬁe ?)éo 103119197 of

Clainms 8 to 17 for the prepar ati on of-4l sedi canent for the treatrrent
and/ or prophylaxis of tunours and/or tunmour netastases. 15 20. Use
according to Claim19, where the tunour is selected fromthe group
consisting of brain tumour, tunmpur of the uroggnltal tract, ur of

Ithekl yrr_phat?@ shlighbeoreentiated.: iguid formulatieryagsordingligrone %H\?&?P c
cancer " of i obl SCEUTA SRS Hrebd R Tpeaicyfph™ ! 20 nom. pancreatic

17. Highly concentrated, liquid formulation according to one or more of
S Claims 8 to 16, characterised in that it optionally comprises excipi-
ents and/or adjuvants and/or further pharmaceutical active ingredi-

ents.

18. Use of a highly concentrated, liquid formulation according to one or

10 more of Claims 8 to 17 for the preparation of a medicament.

19. Use of a highly concentrated, liquid formulation according to one or
more of Claims 8 to 17 for the preparation of a medicament for the
treatment and/or prophylaxis of tumours and/or tumour metastases.

15
20. Use according to Claim 19, 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,
monocytic leukaemia, lung adenocarcinoma, small-cell lung carci-

20 noma, pancreatic cancer, glioblastoma and breast carcinoma.
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