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WD 2005/ 051355 PCT/ EP2004/ 012837 -1 Solid fornms of
anti - EGFR anti bodi es Background of the invention The

' ' elates to solid forns of anti bodi es '
bﬂzg@é}&g‘?gfgceIOtOlf 5 (EGFR), in particular precll)glg/?g%bggmmﬂ

and crystals of nonoclonal antibodies against the EGF
receptor, particularly preferably of Mab C225
(cetuxi mab) and Mab h425 (EMD 72000), which result in

bi ol ogi cal ly actjv nti bo r Ln through

di ssol ution or SSQEQ%QF'&? gf#@ﬁ-@i@@é a<5"rt'1i?9§ﬂg§queous
medi um obt ai nabl e by precipitation of the antibody
and/or one of its vari 10 ants and/or fragnents

di %kgﬁﬁ_]mfoﬁhénmﬁ)ﬁ n aqueous medi um by neans of
a precipitation reagent. The invention furthernore

r el Theepventiorprelatesde saliddprms epantbedias agsinst the kéFareceptor
BB b oS A BSSE B RS antbodies
P oteRist HE TGRS, paRiclany oSy S(MBD, Co26 filaRmaD)
anciharMab hi4R6r (ENR72808) twitish result inebiblugiealiyeadtive antibody

to a process for the preparation of solid forns of
antProteartrangh gissollion@icHSengiarNtagops it iBhaqueous

pol B chdifi Biu@eirdlst 4t BEtpOqy SplRY Srifof ts vari-
Pr i@ Bnd/of Bdghterts disPRIdGr SiXpapidal TR &RuEDES medium by
appl i cation by nmeans of reconbi nant DNA t echni ques.

Pr oneans ofeal pacipitatinnsreagech e mvaotion futhermare eeliates to

are used, for exanple, in tunpur therapy, for.exanple

f 0 PhapBabeHtCal PReRASEHERS S9MBFISTIgRhIPasLENS Aald fRfm of the

o 2oBREheicHcRt Shiiadie€ in BFebinaRgd BRIy ST bré Tpated

I ngretaking or andigsotiedevsuspemedXotrhr @ed opiiomaliy excibients
structures and numerous functional groups which effect

t h@ndiradigvards angtanfuttheophanmagaubical actiie ingredients, and to a

al ternatiyve can _cause undesired .eff. Dur.i n

o EEaRs B e BRaiASR gt SRR of St BT attibdtles
e dicegrng fo tHy Rvenhgsed to numerous exogenous

i nfl uences which can have a stabil 30 ity-reducing

action on the protein active ingredient. It is

t heref ore neces- . . O
dvances 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
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-
dimensional structures and numerous functional groups which effect the
biclogical 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-

sary to study accurately the causes and mechanisms of the specific deg-
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sary to study accurately the causes and nmechani sns of

t he specific deg WD 2005/ 051355 PCT/ EP2003/ 012837 -g

radation reactions in order to be able to sta éﬁ%“ﬂ‘”mzs”

WEBYRIET, for exanple through addition of

stabilising adjuvants (see, f-a-exanple, Man- ning
MC., Patel K, & Borchardt R T. (1989) Stability of
protein pharma- ceuticals. Pharm Res. 6, 903- 918) 5
The literature discloses nunerous faormulations

t héﬁiQﬂi@m ieachipns &) agler tpdgeie to ﬁt@!*ﬂ%tﬂ%@ﬁﬁmsf%fexample

SR SRR RS NP RGP g

' n ndRPRr el Pdtel KS 8MBérchapdi FRITe (1989 rmabmtga@ﬁptdtem pharma-
physi'co- chem cal 'properties and degra 10 datio

r egetficals. BhamheRes. {6, &03A81§)r ot ei ns, to apply aI r eady
established protein formulations to novel protein
active i ngredi ents. Suitable pharma- ceuti cal

f orl At o|| ¥ L'G‘;% &\Q&o?%%‘pg éa‘;rcgugfb ﬁfuléﬂtﬁ%eoﬂﬂéﬁéﬁqﬁgﬁcig%tei‘%s.

I ngre are a nmajor C

Ch ejowasvier | th%tr@buirGMBﬂ$ af theticshp sedtivrs bed pharmavaltecdl prepa-
nodi fi cations of the protein. The primary structure

of ratian pf protein aﬂhaamedmrﬁs@eyt b@ve%@ﬁer@t an@in general it
f ormatj on f ormat i of chem nds
t orsnant Sdhsle! Gl Bnedhie oy B FiSeerfios AL teora-
{ (o]
o SRUIO PopBInsih l?l‘i’%%f‘?ﬁ RSO Sty ead) Bstatfished
ar pestgenienmuttions to mevebprateineadtiveangrecierdar $uitable pharma-

tertiary and quaternar structure) wthout destroyin
coGﬁP%‘%ﬁ' femelationsapd & g forms, pHieseayelantive inghedients

ety Breldro 3y SRR Rheldnotl el are 2 11 equent

phenorrenon in parti cular in the case of relatively

large proteins. Precipitates are the macroscopically
vi Sihemicaljostabllities ase cggmg&tysimhbsandvasnbmdffmeﬂeds o the

2S BEAPY b Pra)aRs oL e FEBISIENARgSs MFpUah ae BrRaking
oAt AEioh P - ffalor ARSI ) foil Fafed sub-

di aneter o about ugh a t mcros
angtdncens @enetal@ibmlmeliﬂ dimentakﬂﬂomgazal Rctiviey from the origi-

ag%gfe%aattllvg rp])rgtae?n bPhys:cal instabilities modify the spatial arrangement of
the molecule (the secondary, tertiary and quaternary structure) without
destroying covalent bonds. They can be divided into denaturing, associa-
tion, aggregation, precipitation or adsorption. Physical instabilities are a
frequent phenomenon, in particular in the case of relatively iarge proteins.
Precipitates are the macroscopically visible equivalent of aggregates and
are formed in mechanistic terms by clusters of aggregates or associates.
By exceeding the solubility limit and due to precipitation, the flakes
become visible from a diameter of about 10 um through a light microscope
and from about 50 um with the naked eye. Protein aggregation can be a
reversible or irreversible process (see, for example, Cleland J.L., Powell

M.F. & Shire S.J. (1993) The development of stable protein formulations: A
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reversible or irreversible process (see, for exanple,
Cleland J.L., Powell 30 MF. & Shire S.J. (1993) The

devel opnent of stable protein formulations: A i
BMBBIREY PCT/ EP2004) 012837 -3 ol ose | ook a'E%T’EPZ““*”“m?”

prot ei n aggregati on, deam dati®R, and oxidation. Crit.
Rev. Ther. Drug Carrier Syst. 10, 307-377). Although
the previous literature describes the precipitation of
proter ns wwth 5 salts, polynmers and organic solvents

omml@ak@t PERtRiag@ege ienpdeamidadion; aaﬁ oxidasiopt brihsRev.

R S by P t at |
TP DRI s ol AL bl es and Practi o (ed
Scopes R K.), 2 edn, pp. 41- 71. Springer Verlag, New

York), the use of this method usual Iy results, _ _
howdtheughphe pirevibas liferature lnescrlses tfe precipitagioalafiprateins with

i n denat ur| n an 10 associ ated reducti on ctivit
an@alts, pRIYM ﬁﬂfjlqg@”'géof%ieé]ti@s stan P‘t"i‘%tbpg? P‘é ica-
of tl%ﬂléé ton %‘% I%%ﬁ?éﬁ)h gﬁ#&'ﬂ%g%ﬁ%e %&%bh' [h; Pro-

i mlélrh%rﬁhié'hbﬁ Pﬂ@cr?l&d ém@m@tme (et Stshed R KOYI &dn qip 41-
anti body activity our nal of | munol ogi cal >t hods

74.71. SpsingesVerlag, New torkpdheaiseyofdhis meihos uguetigresuls,
contr ast re achi

o Mot ity ¥ the gade pfinm3RG0EbGEnd i deRghiiitia, an
F a%so&%?%cfred-u&ﬁoh:ﬁ %Eh\ﬂﬂfaéwb?’ E{)o rﬁ@érﬁitﬁtr\m gte\‘ﬂse% Mrticular

l'i near y- ners ar "Vei ght i ochi

Bi @physe offsdlts & éfg’%afﬁ6§olveﬂl&6(4%hrlhﬁ§ ADPQMamnd( ystSaHsrton
are known from purification processes (downst

pr WH. e(égﬁﬁbihe&h@fca%funwwséﬁ&ymsgnogr@aur"aﬂgGrRyrlflcatlon

RSB A R N R A RIBLER s 74

An@srssws)f On @38 bt yoryéirmér@ glyéat (FEG), lby: cdit@iseibetter results
Purification: PrinciplesS an Practice, edited by R

K ape epbsveNdf. Pordon, QprMnlgeigrelerl.bg Lpogier, gnd Ggk. P5

#%)Hegaeggivaga%sg %fFrg(Fe: or derg Pﬁgt er iﬁlﬁt,(lel’%% ty linear Poly-
S MR R ERSA g\n%{é@raF W'é'i RE HTBEA; }ﬂutaroprme AREB2 463-475,

centration rote n'in solution 1s reduce

t he9gapcess. Alt hough the literature describes the

crystallisation of proteins with salts,
Protein crystals are known from purification processes (downstream proc-
essing), preferably of enzymes, and for the elucidation of the tertiary
structure of proteins by means of X-ray structural analysis (R. K. Scopes.
Analysis for purity: Crystallization. In: Protein Purification: Principles and
Practice, edited by R. K. Scopes, New York:Springer Verlag, 1997, p. 284-
301). The formation of new ordered intermolecular contacts between pro-
teins occurs here. This is a slow process, with reduced mobility. The con-

centration of the protein in solution is reduced in the process.

Although the literature describes the crystallisation of proteins with salts,
polymers and organic solvents as standard method for elucidation of the

structure of immunogiobulins (Harris L.J., Skaletsky E., & McPherson A.



10

15

20

25

30

30 polyners and organic solvents as standard net hod
for elucidation of the structure of imunogl obulins
Harris L.J., Skaletsky E., & McPherson AL WO
884951855 PCTI EP20041012837 -4 (1995) PCT/EP2004/012837
Crystallization of Intact Mndcd onal Antibodies.
Proteins: Structure, Function, and Genetics 23,
285-289; Harris L.J., Skaletsky E., & MPher- son A

(19&&3 Crystall ograph| c Structure of an |ntact
(95 Ky stalization @f IntgstMeapclonaldnteodigs. BrcctfemgyStructure

anlipQUr 18 GEHOR 2228k 269 el P SR RIY e & MeBher-

anghyadi $598) CRYSRAMBEAHIE S%uci&é A HY IntédﬁgG‘l Monoclonal

crystal l'i satl on of intact, for exanple glycosylated
anAnbbddsestusnaIMWeculaeBUmlengSdBm 187, Edgiursson&B.,

oabxeat b, e Andarsarcody. Laned] 85@&% didtisal Riast l9@
SSHELAIAE FSORABRES 2Ryt Bt o

or d%rﬂdlé loessydatat artiboies |sah@WWéra|extretﬁel3CdlfﬂimﬂtGS|nce the
difficult or even prevent it (MPherson A (1999)

O gigedlfithe arotein, dne Biftarent gucoswatiampatiern efdhe individual anti-

Col. d ,Spring Harb Labor. P New .Yor k) . |
b BB 5B BRRG Rl M BoRrabEalE Kb yeTas the
YRS Eme WAERopI IR URBretegivoraton o

( 19&995@ lptticel mhomadiffisultodr Sievl prgiveat it cPbersom Ac(1999)
edn. Cold Spr Har bor Laboratory Press,

) ! o YEialieaigen oF Bibegignl Macmewleﬁg o Kol SpTipgdiarbor

cr LR fies RpM YKL 8 adtiRef BB IS8 ies sxpicite
t Oteﬁd@ﬁc?%\ﬁérrds%qubgdmm WHS]@h AkbwisENslusetyrabdiffdlities in

i ntact antibodi es have hith 20 erto been crystallised
f oerystallirationgdMaRhersoaA. b?ﬁ%ﬁicsmtqlhzaho@eofﬁpldgnalééacro-

S CHOIECLIRR ] S P RrSATIN et aboraicEY BRSTS NetE York). In
( GQ#?IﬂPgaﬂg}e'\@i{Qf%ru nglflﬁ%ﬂgf %Elt grhl]ébcfcﬁéé BBrn@tt@én’gﬁ%talhsatlon

Lagrosess nakedXthe chpstaffisatioh @@tm!ap%m anmbcmads elnattractive to

Crystallization Database, Versio . New Fea ,
t uthespersan gkiligadnthe afaghus, @miv\aef%mtwtcﬁrénbﬁd@%a\@ hith-

o 245 ety R0 5L AP PR A BT i Rlocies
have hitherto been crystallised on a preparative scale. Thus, the immunoc-
globulins listed in the Biological Macromolecule Crystallization Database
(Gilliland, G.L., Tung, M., Blakeslee, D.M. and Ladner, J. 1994. The Bio-
logical Macromolecule Crystallization Database, Version 3.0: New Fea-
tures, Data, and the NASA Archive for Protein Crystal Growth Data. Acta
Crystatlogr. D50 408-413.) which have already been crystallised are prin-
cipally Fab and Fc fragments.

WO02072636 describes antibody crystals, which, however, are prepared
in @ complex process with inoculation and using detergents, which should

be avoided as far as possible in pharmaceutical formulations, and adjuv-
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cipally Fab and Fc fragnments. WO02072636 descri bes
anti body crystals, which, however, are prepared 30 in

a conpl ex ;)rocess wi th inocul ation and usi ng
W 20§8HFE  whi ch shoul d  be avoi ded as far asPCT/EP2004/012837

possi bl e in pharmaceutical forsul ati ons, and adjuv WO

2005/ 051355 PCTI EP2004/ 012837 -5 ants, sone of which

are toxicologically unacceptable. In addition, the

par- ticle size cannot be controlled in the process

desmts lsethe ohwauohcafertomco@gmllyrmmccept@év!aarqﬂdetm the par-
nee

1 120 BP! b onralled faheurl o5s T ops rivath & cRnifal

or SreCfiferlised ERaTbIE, 1578, bifpeatidio Bl 6% hsadle

| t shaped epystalsafeschibedtdnaiobtdinee b@trefrpnemetem ablution and
best Froteln inclusions in crystals of the
pr &M theanegativece@ural (Wibput pre %Bbvémﬂéhmsﬁ@%ss described in

o NOD202236 LR e B i ek Bredsh ' RelinBi bt e

| N o SRR el ishs Y& 8ldid éﬂthet pr@e.pmhg@ﬁsfés?emi. scl osed

in‘the literature cannot be applied to alT known
anti bodies ow ng to the considerable heterogenei ty of

the different knoyvn ant i bodi .es S
pr . Foathe abarermentipnedreaspes d i ﬁ”@%maﬁ PE/S%H' on of anti-

oY SRS IOV TR P gt T P s

t h@oat;wcem discleded @agwntterdtare camasteoepapsliad tedleknown
of therapeutic antibodies since, in particular,

i r eatibodiesayingiathe cogsideesatie hetrogspeity éﬁthmﬁerent known

obje f th rese |nv ntion sthe re t.o fi

oL tbofiesnih Rispeeblo biaRy. s3phRen o5 ffhf SRl glyco-

cr %?Fa%ﬁ darfd)étnﬁéiﬁfﬁ%%dllﬁ Pit wa%' I@ewisduRaftidchive % the person
so that the ficacy 1s retained

d uiskiligdpn ¢paae| farthe sibowegaentmrmu*smasons toprepare precipitates

application. Since, as nentioned above, already
o5 Ch 1eranediic antbedias sifcey |Iraparawglageﬁ@varwplec%@wﬁwrlee was to

aprBI |ee)g)egg dwovel protein active ingredients, it was a
furch Ject of the present invention to fi nd novel

25 stable formul ati ons for nonocl onal anti bodi es
agai nst the EGF receptor, for exanple Mab C225
( cdhexahieth)of dhel preserit dmeentenmvas twasforalte iodgable forms, for

example precipitates or crystals, for therapeutic proteins, in particular anti-
bodies, so that their efficacy is retained during preparation, storage, trans-
port and application. Since, as mentioned above, already established
protein formulations generally cannot be applied to novel protein active
ingredients, it was a further object of the present invention to find novel
stable formulations for monoclonal antibodies against the EGF receptor,
for example Mab €225 (cetuximab) and Mab h425 (EMD 72000). Although
formulations comprising Mab €225 (cetuximab) or Mab h425 (EMD 72000)
are disclosed in W0O03053465 and WO 03/007988, the formulations dis-
closed in WO03053465 have, however, a relatively low protein concen-
tration and they are not long-term-stable at room temperature, and the

formulations disclosed in WO03007988 likewise have a relatively low
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formul ati ons conprising Mab C225 (cetuxi mab) or Mb
h425 (EMD 72000) are disclosed in W03053465 and WO
03/ 007988 the formul ations dis- closed in WO

Pdv&ver, a relatively | ow protein concen&g%géﬁ)gmusy
tratlon and they are not long-&erm stable at room
tenperature, and the fornulations disclosed in
W)03007988 |i kewi se have a relatively | ow WO
2005/ 051355 PCTI EP2004/ 012837 -6 protein .
con&tﬁtrr eeneantrationtand hedpraparation @Y%}eﬁ'l*ﬁat%'a@xﬂo e geconsti-

Pt T
St %Vé'sﬁto ﬁﬁﬁfﬂ%l’é Pﬁé?mﬁé@ﬂﬁfa@bréﬁéréﬂbr@ WHigshas aitggh goncen-

concen- tration orf the above-nentioned anti bodies.
Thérafionof $ise abovg-opdritloneslt ardripddi@s.t he st abil i sati on of
protein fornulations is disclosed, for exanple, in
W)9300807 and W9822136, but significant

o S EE8LE 51 [ohyiaNoY 193RI ANTE A PO ERRA BimLBtions s

e user reconstl

beHwCﬂJse@efoN&)ianhpleemW&@O@kmW©9822$36Cbt$tcmlgmﬁcant
of error in the preparation before use. Since a

i udtSﬁ@Naﬁi@%reﬁftlyQﬁh”l%ﬁd)@&ﬁi@ratso'ﬁdml%tdﬁﬁﬁa@@evwﬁ has to

w (aenst R g by SHsAS RefoRafRe: et it S Ebrsiderable
BLIRRE ErrdrSASHE Préﬁ‘é’ratnbﬁ el lidd S5idse bilrther preparation

I yophl I'i sation) eparation (preparation costs an
dupuidess)is axﬂdedfo«unpmrednhth liopaitl ifdranislations, 3ha ipeo ot seistunfa-
of the present invention was thus to find soljd fo”{gnsur

an MOW@b e withaespast toaddifirnal wark fpopragesn cexslapeaent

suc@%%a‘éé/t b“'g\f E’@'qﬁ@p@ﬂ%}lgw aqr%@a%gﬁs@r%}ng dbh Usts and
and(pitior) emd f&r@@‘inzpléndalwmhl se no toxi col ogi cal ly

unaccept abl e adj u- 20 vants. Summary of the invention
Surpr| singly, it has been found that solid forns of

e TG PSR AR DS S5 i ha for-
mulations for above-mentioned antibodies which have increased stability
to stress conditions, such as elevated temperature, atmospheric humidity
and/or shear forces, and comprise no toxicologically unacceptable adju-

vants.

Summary of the invention

Surprisingly, it has been found that solid forms of the above-mentioned
antibodies can be prepared and these solid forms and formulations pre-
pared therefrom do not have the disadvantages mentioned in the prior art.
The solid forms of anti-EGFR antibodies according to the invention
described below and/or the formulations prepared therefrom are distin-
guished, surprisingly, by one or more advantages selected from: high sta-
bility, controllable particle size, native and biologically active protein after
re-dissolution or resuspension, high purity, absence of pharmaceutically

unacceptable agents and thus high safety, good tolerability and possibility
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25 pared therefrom do not have the di sadvant ages
mentioned in the prior art. The solid fornms of

t).- nti bodi es according to the inventi -
g&s@??ﬁgg‘;iel ow and/or the fornulations prepa?lfeb /EP2004/012837

therefromare distin- guished,7surprisingly, by one or
nor e advantages selected from high sta- bility,
controllable particle size, native and biologically
active protein after 30 re-dissol ution

re@f@ﬁ@ i%h) ow.a@sr?@ﬁtmtengseexﬁ@@déh%ﬁxﬁ ReSSIDRiIbCa ‘1"?

BRSO o1 ARG S0l SR  viscosty on

PCHrERR@ﬁw 84 2G5 6tein ‘éu@bedsubﬁ@ommeed otk 2ggligioat i on

tendency and thus the possibility of the preparation
of Thegnepazabmamcess geeerding inuthetinverdioragesariged below is

oA BlSREn PN oY o3 o PR kT eS8 from
%%ﬂicﬂ? EQ\QEB &f HiEEahY %Bs@eﬁgé 'oIF’ Eﬁaﬁﬁéé@&tl %cceptable
i stingurs sur pri sing or nore a antages
sebgentsd higroyield. i hmbnoces:y acsm‘dmggtooﬁhetmmmtmrdcamﬂma pref-

use of pharnmaceutically acceptable ents, hig
y| eraply PRecasried &t ina @&ruﬂlcﬁﬁyttyoslméen Mensavbig @aﬁl qostreffec-

o Bl aPA A B ey MBS AR sy e

t hadaﬁ@h%f@@iﬁg@ﬁr@cﬁme%ohrretaaenﬂ istri¥cakyarg. si nce only
the 10 addition of a single precipitation-reagent is

necessary In add| t| on, the precipitation reagent is
f the ant.i

201eds8808, B Michelbal BEndl s JHke b, 23kt Bkt antoocy
S sORaORIb 14 i A W0 SaH B8 eabén SERABE by

detergen I'S no necessar tergents

I nfyrttepradiivams, $uvh amarfememrableadetemgemsats ot méuesbdry The
general ly be avoided or mnimsed since they cause
nouse o getaraeptsondrepasationsder paﬁﬂmiergbadmlrp@hr@wn ahould

or DRCP AR L% atbidRd o nifhiiatd STk aiRl Ko h Pt dgapsiderable

fofdi@l@ﬁﬁ@'lrﬁmuﬂ@ﬁhlc péentlal @%élhné:@ & ARERNALS. (P996) Solu-

30-342) and they can al so resu t 20 in a change in
t hbllﬂ;;epnnciares and praqnnces dor parenterabdiugedos=sgye farw/devedop-

roMEaH BPAGRIAT. S5k ST S0 PO D ey AP rgsult

anﬁ’w 5%?\%8@ iy thd §é’&§r+5a‘?y SrubRfE ofBloteins (Vermeer AW.P. &
Norde W. (2000) The influence of the binding of low molecular weight
surfactants on the thermal stability and secondary structure of IgG. Col-
loids and Surfaces A: Physicochemical and Engineering Aspects 161, 138-
150). Thus, the resultant solid forms of anti-EGFR antibodies can be used
directly in medicaments, and further purification for the remova! of
pharmacologically unacceptable agents is not necessary. By contrast, the
crystals abtained in W002072636 have to be freed from pharmacologi-
cally unacceptable agents, for example CHES, imidazole, TRIS, manga-
nese(ll) chloride, zinc(Il) chloride, copper(ll) sulfate, 2-propanol, 2-
methoyl-2,4-pentanediol, HEPES, lithium sulfate, ethoxyethanol or deter-

gents, such as polysorbate 80 or 20, in a complex process or it is even
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| oi ds and Surfaces A: Physicochem cal and Engi neering
Aspects 161, 139- 150). Thus, the resultant solid

ifwor{; 2@@%}3 ti - EGFR anti bodi es can be used 25 d#ﬁﬁ“oﬁumzsw

nts, and further purification for t
renoval of pharnacol ogi cal | y- 8inaccept abl e agents is
not necessary. By contrast, the <crystals obtained in
W02072636 have to be freed from phar macol ogi - cal 'y
unacceptabl e agents, for exanple i m dazo
TRurspowh@acorne@éqlv ty rempye i abgvermntaon@m lﬁﬁ%@ptab'e

co%g Fg ) sulfate, 2-propanol, 2 30
ne E] 2, 4- pent anedi ol , HEPES, [ithiumsulfate,

et hoxyet hanol or deter- gents, such as pol ysorbate 80

or 20, in a conplex process or it is even WO
2085PBIBEY, nctrasmnwmztbawrefqabimat@@lms@ld forms are

aggﬁk@eﬁgdﬁqﬁlbé%%v%gélnﬁt PaE GEERSrulR iR Cr K antBofies)
DY BFEGAR Y SRR G Y EEER B Bs %Hrﬂbm%ﬁ fyigreferably Mab

agal nst t receptor anti -

antg2asd{cet)ximab} of ManbrhquSTtEMDl mGIIO)aate rnEGEaed at suitable pH
ant i bodi es &z#‘ti cul ar | ){ preferably
(c@ngauiable tamparatyrain %mspmecgf a %H't@m%é)uﬁﬁf with4pe aid

of LBt ERtec it b aBo Re RGP T pbricl HiTSrER i poly-

pr %ﬂh)ﬂéﬁ@*gw&bi wegmaatssar@émﬂy tahﬁﬁmmghwmfaqe o organic sol-
preferably "poly et hyl ene glycol (PEG, salt

pre‘EBtsalplrgfembipmtmﬂncﬂmrfmt)éurensrtheregﬂnl c sol - vents
preferably ethanol, or mxtures thereof. Surprisi ngI Y,
it has been found that the solid fornms of anti-EGR

2SR 0b BB hal R ek o R antios
( Ceaéwpréw@éblgrof MMndM&’hl(dﬁ“ﬂEEGFR)QMbmdé Qartieulapptpseferably
or fragnents thereof, obtained process

ac@aBMﬁ G288 (t:ﬁtelxmatamr Mab 445 (él\@w.—zg)@oy angl/pR eariants or

re qu n_.an pref er abl
Fonlsis Biétstl ARlaiPRl ot Fofprorer Ererardri ot hiertion are
Solpr@tefavcs%am/e At r&%&m%h Eﬁa'eﬁ*é préf@#é@ly db@é.heat;ﬁ a high
or fragnents thereof which result in biologically
actyiel@. anti body protein through dissolution or
suspensi on i n aqueous medi um
The invention therefore relates to solid forms of anti-EGFR antibodies
and/or variants or fragments thereof which result in biologically active
antibody protein through dissolution or suspension in aqueous medium,
obtainable by precipitation of the antibody and/or one of its variants and/or
fragments dissolved or suspended in aqueous medium by means of a pre-
cipitation reagent selected from polymers, preferably polyethylene glycol
(PEG), salts, preferably ammonium sulfate, or organic solvents, preferably
ethanol, or mixtures thereof, in the presence of a suitable buffer, at suit-

able pH and suitable temperature.
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obt ai nabl e by precipitation of the anti body and/or one
of its variants and/or fragnents dissolved or
suspended_in aqueous nedi um by means of a pre

¥ 0{'%{?%18}? reagent selected from pol yners, prelfzcgr/%%%
pol yet hyl ene glycol (PEG, sdts, preferably anmmoni um
sul fate, or organic solvents, preferably ethanol, or
m xtures thereof, in the presence of a suitable

buffer, at suit- able pH and suitable tenperature. 30
O2911G50 PRI EWROGIS337 -9 Solid forms of

B3 gEanibe DYRPPG
ot - bodi ea- . s .
an e R sRma & SR SEERER anfbooabRirdia o the
pr gfvenebhyist grefetably taRen to hesarPpleaipiatey o tystals svhich result
which result in a biologically active anti body

t hiroadicldgicaly active aotibedy iradglb disselBiongeresigpension in
non- aqueous nmedi um_ Solid forns according to the

i n@SHg?B%Oépgnfﬂﬂ“ﬁoHédn% U8l eci pi tation of the

an -

7 SQHA s SEeLiIg B 1Y RAARGH 4r8 R R protibilalion of the
sobntibddy mssatwart or rayispendée in raremqueons mediubre in raccbrdance
pm and nmranges. 10 Precipitates: For the purposes .

of Mithdhpriroenss Ar§HREeD Relow: d heoselhfasmsprecrdieg;te the inven-

ta i.d f I . an anor phous
noﬁsﬂrcégtbﬁﬁtﬁg%r%gt%gg% Qsaggregati on and

associ ation states. 15 Crystals: For the purposes of
the present invention, the termcrystals is taken to
meBrecipitatgésf orns in a crystalline structure.

Fof b i BRoSEa E 48 Prossn i bPpaecieridrepuaes s taken to
PUFTRRR SO 1ok 8 IRERSGbroHOUE HorCetysidifnd SHRIBFESH Bgregation

and association states.

004/012837
y

Crystals:
For the purposes of the present invention, the term crystals is taken to

mean solid forms in a crystalline structure.

Crystalline structures can be detected using the following processes.

precipitated: for the purposes of the present invention, the term precipi-
tated is taken to mean solid forms according to the invention in precipi-
tated form, i.e. in the form of a precipitate or crystal, depending on the

process conditions.

precipitated crystalline: for the purposes of the present invention, the term

precipitated crystalline or crystalline is taken to mean solid forms accord-

ing to the invention in an ordered crystalline structure.

precipitated non-crystalline: for the purposes of the present invention, the

term precipitated non-crystaliine is taken to mean solid forms according to
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tated is taken to nean solid fornms according to the
invention in precipi- tated form i.e. in the form of

a precipitate or crystal, depending on the process
WONPINYRE. 25 precipitated crystalline: for tHfel/EP2004/012837
pur poses of the present inventigen, the term

precipitated crystalline or crystalline is taken to

nmean solid forns accord- ing to the invention in an
ordered crystalline structure. 30 precipitated _
nothe nyenhtibh imamadrphowshropgrysiaiise struchsep os aggregation and
invention, the termprecipitated non-crystalline is

t aREPPGIBLIGRSA18SI i d forms according to WO 2005/ 051355
PCT/ EP2004/ 012837 -10 the invention in anorphous
non-crystalline structures or aggregati on and

as g bhieido forsthatpeBpostisssitheaste sémtrintdxation) the sersn dissbhved
present 1 nvention, the termdissolved 5 formis taken

t oforenis taben do meansselisiorms sgcowling (0 the/eyentian wiiighare dis-
are di s- solved or, .redissplved in.a solutio ordi ng

£ o SeleBianBHISENEaan Ehesiater Sretidh RrtRubERABEEFor

is taken to nmean solid forns according to the

i nventi on which are suspended or resuspended in a
sobuspdrided: dine éerovsaspended folra is talkeant iooneafrsolid ierms

pur poses of the invention, "aqueous nedium is taken

t 0 2RERAFINGIR e Igrenion which e suspended f reswgranded in a solu-
i ng ) . agents nentioned in Exanple
1, ﬁéhnﬁ%%ég&%i? @Q&%F@n'bgffers, stabilisers or ggj u

15 vants, having the property that aqueous nedi a
according to the invention do not on their own result

i nFohthepetrigsies af it irvention s'taguepgatmediual’ is takemto mean
bod but i nstea recipltation or crystallisatjon
onPRterigaTEs & viRteith stiiable: DRt ol viis Apialbeagents

" e oReBGH 6 10 585 akMi? '&Egible,%ff:é?é étﬁﬁi isers or adju-

purposes of the invehtion, "non-aqueous mediu

t akantst havibgthe Property thatdqueess dfedialaeceidihg taties invention
other suitable inert solvents and other agents ,
nedeingh&a theirwhiasaltin the recipitatias oesrgfallisation of the anti-

S AU S s bpidOR) By R dHoR) RBRE YiekBhrougn

addition of precipitation reagents according to the invention.

For the purposes of the invention, “non-aqgueous medium” is taken to mean
oils or mixtures of oils with water or other suitable inert solvents and other
agents mentioned in Example 1, such as, for example, stabilisers or adju-
vants, having the property that non-agueous media according to the
invention do not alone result in the precipitation or crystallisation of the
antibody, but instead precipitation or crystallisation only takes place
through addition of precipitation reagents according to the invention.

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 effect even
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i nvention do not alone result in the precipitation or
crystallisation of the 25 antibody, but instead
precipitation or crystallisation only takes place

Wao pugbsi1aadi tion of precipitation reagents accUEEPY04/012837
to the invention. Wth respect to the anti-EGR

anti bodi es according to the invention and for the

pur poses of the present invention, the terns

"biologically active", 30 "native" and "effective" are

t ak@8r EGnVERBIdNRRY sAN foriaSzRcBRdihE 8l 8 invReEiBh Endids itz e-

the 1nvention are able to exert their biol ogical
ef aent @diss DR VOEEGDEBESS I B TIhgRIodiat IixsBindirg teEGFR,

CoBeg s i e b, 375 2. Bl EBER oau
by icRg partieBiar bl & £5E R me bt Sldrél Bhsfiion and
EDGEtpry@éiiQBr thatappiof EGRRImédIBidd dikeases.

R-nmedi at ed signal transduction and 5 prophyl axis or
t herapy of EGFR-nedi ated di seases. In particular,

2l i e Sl gBlraR A S S PaioR AV R S St E g Aptibod-
NOfadl SdRPdiPYRBGHE ShRINTBR VY {HerBRFe %\t/ﬁlﬂgﬁ re?BbMte'&%ﬁcé‘anti-

strong tendéncy towards aggregation, makes

or dedied gerepalhohave arstiomgateadenyystowardatadggregatiore which
difficult or even prevents it (MPherson A (1999)

Cr {nakgs|ardaiqdbincerpasativm fite A crvbiel Atbee marg difdiculf opgxen

Co ' bayr I . r

CobfhyRs Ry EPHRNorL APl BB oY pYAEbica) Mecromoe-
peesies, $lednl €bld SpriRg Herbot Dabbat6iyyRiedk: NewsedikyNnodpite of
anti bodi es according to the invention owng to the
abtheediffisultiss to e edpectadifonthedergoniskiledgpple art io thagrystal-

2 it B PR ot SR abore men-
2RO iGN witf eSree & e SStED]FARARY, alycosylation
I ngrd straoturdDsddmemtag fiexsibiity, laveyn withih lan amtibddyaspgecies,

crystals of antibodies according to the invention is
al g¥calleat sesudis ared surprisingly raghienad by eeangeofithetnacess

particle hape and. particle size spectrum which
méfg%rgg'gr%’gtggd%gﬂé&bruci al with respect to
I mmunogeni ¢ side effects, nor changes in the primary

structure or secondary structure of the protein
octhe highetaildy of theacasuitdnhgrystals béantibodies according to the

invention is also characterised in that neither a change in the particle
shape and particle size spectrum, which would be regarded as crucial with
respect to immunogenic side effects, nor changes in the primary structure
or secondary structure of the protein occur. The process according to the
invention thus offers the advantage that the particle size of the resultant
crystals is preferably controllable and stable three-dimensional crystals

are preferably obtained. The crystal size can be in the um and nm ranges.

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
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25 invention thus offers the advantage that the
particle size of the resultant crystals is preferably
control |l abl e and stabl e three-di nensional cr
g’r(lezoﬁ?)gfflé?%bl y obtained. The crystal size Cax%@/ﬁmmmusw
the pmand nmranges. anti-E®R antibodies: anti-EGR
anti bodi es according to the invention 30 are
preferably nonocl onal and of nurine or human origin.

are par- ticularly preferably of murine i gi

an@nﬁbédtﬁirﬁéﬁd@%m ﬁﬁrﬁeg@ator@ﬁep@eﬂz‘abswﬁéégtlop EGFR)

ol8 BRI R ably tiaB L btk rieh 6 NS 895 (ERKD 72000)

pahhumwriaht@befrggmbhts {Halpe 672 BBrthe bbby directdtbagainst
h425 (EMD 72000) and/or variants or fragnments

t hErCa%‘R aregeshebed,rfor psampls, i FEOSIOmand in JEiak Gascer
EP 0586002 and J. Natl.
?ﬁ%néﬁ 27633218‘1 555@7 33 (Mab 523? Il\/gb C225

(cet uxi mab, ErbituxTM: Mab C225 (cetuximab) is a
clinically proven antibody which binds to the EGF

r eg GR25VebtkiRSD, (IEMtuxT"%BM)ab C225 céwmmabr) matollbmyly
whose variable regions are of _nurine origin and
mas@vejba@wmﬁy w@@@@d%\t@tr@r EGhmgseptargMab ¢22M@tux1mab)

i{é'c‘ﬂerﬂ_ﬁhﬁ gln[ Bﬁ?ﬂ%%’g’%ﬁ é/%'ngglel%@@r@% @f@bn@égﬂgm and

NwWHBsB&iHZ rébiontadte itd BaintdeVBidiR0AWas dbderiedSror B First

72000) is a humani sed nono- 15 clonal antibody (Mb)
obtisenkeyl Naramutanet alir CarcarimmEERemunbtwyapmp 3993 \éb 343-

425) (EP 4 The ri ne nonocl onal anti body Mb

425930d '@% éé@?%ﬁ Q‘ﬂg human carcinonma cell |ine

A431, since it binds here to an extracellular epitope

of the epidermal growth factor receptor (EGFR). It

haMéteh425 OERD 7DO00): Mabh4 2 (BEMOCh220001dE rohwrhakiseéd mono-
Mirthy et al., 1987% 20 I ncreased expression of EGFR

| sC antibodw (Mgbhabtainesiies thednuring eotid GERuardibody 425

R R M

t r galERpedh the Ramdndatdmbmal B&IF liné A4S siPR8Nt bihay 'mare to an

that Mab 425 medi ates tumour cytotoxicity in vitro and
supptrasslegar epitane ogthevemderfmaiegrbmm fecdomofeceptatd EGHRY). It

t al
AN S BeanToran t5al i I the binding of EGF (Murthy et al., 1987).

Increased expression of EGFR is found in malignant tissues from various

sources, and consequently Mab 425 is a possible active ingredient for the
diagnosis and therapeutic treatment of human tumours. Thus, it has been
found that Mab 425 mediates tumour cytotoxicity in vitro and suppresses
tumour growth of cell lines of epidermoid and colorectal carcinomas in
vitro (Rodeck et al., 1987). In addition, it has been shown that Mab 425
binds to xenografts of human malignant gliomas in mice (Takahashi et al.,
1887). Its humanised and chimeric forms are disclosed, for example, in EP
0531472; Kettleborough et al., Protein Engineering 1991, 4: 773-783; Bier
et al., Cancer Chemother Pharmacol. 2001, 47: 519-524: Bier et al., Can-
cer Immunol. Immunother. 1998, 46: 167-173. Mab h425 (EMD 72000) is a
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25 vitro (Rodeck et al., 1987). In addition, it has
been shown that Mab 425 binds to xenografts of human

gliomas in mce (Takahashi et al. ﬂ@ﬁ%
%hﬁgfﬁ%‘ﬂr%ed and chimeric forms are disclose }2004/012837
exanple, in EP 0531472; Kettll@orough at al., Protein

Engi neering 1991, 4. 773-783; Bier at al., Cancer
Chenot her Pharnacol. 2001; 47: 519-524; Bier et al.

h4g‘9?f"%a€§§dilét%% (Pt Dt 'P@%F@i@wﬂmgwm-
13 IHTBBIoP L Rl e Bl RN Rl (e B841472)

con- region 1°s- conpose
a x and a human y-1 chain (EP 0531472) Hurman

anti - EGFR anti bodi es can be prepared by the XenoMouse
t ettunsamahtidyGF Rsantibodidhesn ba preparetdimuthe Xevaldesse tech-

nlRast g EPATIE AL T ook o
XAy 0P o AR vy il P sl ) Pty

10 iAo BRaplea MBXEGF AbgenixnOl. Bay, IOndos. Hemdtal 200 38:
broadest sense for the purposes of the pr esent

i nUéndd, dwanerl R%?Qﬂfé@"gQB, 5&23,6;48} to poly- clonal
anti bodi es and nul ti speci fi c anti bod| es (for exanple

bi specific anti- bodies) and particularly preferably

in n
" tﬁé‘gglocﬂya St oBifirh BeskieBuivRblse IV BB B¥b8dest sense for

'y actiive, and Vvariants and fragnents
t héme prpodes mfdhmptésmtsmernwmmmlatesam parbidias, to poly-
whi ch consbst of two nore anti bodi ?s or

th@ﬂﬂﬂ“‘ 2akbp giesianAin tspERER AN RAi&s %rp@@mplsalﬁgﬁé]ctiﬁc anti-
onbo luég\# m{:fﬂfaﬂg%réfé?éa @Fﬁm%%brb%a?an{ﬁ@dg@émb

rr COI’]S regl ons

cavwrb@h aﬁé banegicaly d¢tf\feebﬁﬂtvar@mits bﬂdYra(gmﬁmslmereof The term
gl obulin) classes: IgA 19D IgE I1gGand IgM A

nuﬁlﬁﬂ coxers neteroentibedies wich chesist Gbwo/omare antibodies or

%&’ “dii?%ér'&%fgﬁ%rhﬁy? er)ég I i Iq%p%caﬁ@%s and%r8 bound
Itc§3('5Hb no?ﬁé@@eg%@ﬁ@?rﬁghelg&lﬁ%c:oﬁ%m Cailef tﬁéﬁPconstant

dentical Tight and two |
c haegioné Hantibduhes canbe ausigrimmtiicediffarent dantibadyd( nfnmunca
popul ati on of honogeneous cells, They are highl

Yy
sp8laylip) slassesy (9éy &P olgh. ig® andsighy| A number of these can be
further subdivided into sub-classes (isotypes), for example IgG1, 1gG2,

IgG3, 1gG4, 1IgA1 and IgA2. Antibodies usually have a molecular weight of
about 150 kDa, consist of two identical light chains (L) and two identical
heavy chains (H). Monoclonal antibodies are obtained from a population of
homogeneous cells. They are highly specific and directed against a single
epitope, while polyclonal antibodies cover different antibodies which are
directed against different epitopes. Processes for the preparation of
monoclonal antibodies include, for example, the hybridoma method
described by Kohter and Milstein (Nature 256, 495 (1975)) and in Burdon
et al., (1985) “Monaoclonal Antibody Technology, The Production and
Characterisation of Rodent and Human Hybridomas”, Eds, Laboratory

Techniques in Biochemistry and Molecular Biology, Volume 13, Elsevier
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25 epitope, while polyclonal antibodies cover

different antibodies which are directed agai nst

di fferent epltopes Processes for the preparatl

WP BHATS anti bodi es i ncl ude, for exanpl e, eCoTr)EI%OO""ORS”
hybri doma nmet hod described by4kohl er and M Isteln

(Nature 256, 495 (1975)) and in Burdon et al., (1985)
"“Monocl onal Anti body Technol ogy, The Production and 30
Characterisation of Rodent and Human Hybri domas"”, Eds,

Laﬁ@mc:@r@ublmu»%mét@rdamBTb@h@ﬁnmgre@ﬁae%n@@mwar by

0 Vol I 005/ 0513
CRneRbisaaonbTen DNAISEH Slrs Ss0 10 oariPIS 1S 43 16567
Th =i a‘P!’nSBaTe%CBan' AlsOBelisighad froﬁVpth?@ﬁﬁtlbody libraries,

reco I nant DNA techniques (see, for exanple
48 idrodéxa@mple Matrottiecand | of dime: témxmqmes:aescalbam iheClaskdart etdal.
from&rage anti bo libraries

or e le wt
1 iNaure b5 S Bethiidged ocand Maaks &l et Adadeh o 2212
t 624-628 (1991)) and Marks et al. I
BlNg %7@35!@8 1-597(1991)). Variants and fragments
variants (nmuteins) of antibodies are structurally
rel at ed proteins, for exanple those which can be
rasts and ifadimeant 'NaﬁﬁntslcmUfelmﬂi@fmtlbaﬂbesﬁﬁﬁrﬁmra”y

of rglﬁ@e@p@g@gﬁ ¢ e hnple tho¥e iRRR Landse. B%gg%cggy Sdification
degk M@?h’r‘n@hﬁ Qe@%ﬁﬁe} (‘e‘égﬂﬁb ecﬁ)’s?ﬁ@rﬁéﬁ)beﬁ‘ gly’ébenglneering

preparation in ost ce

t e¢hariamnie of théaglyaosyatiore eitelds og stractuhes, |a19mdeg|gnosyleted pro-
not restricted here to the above exanpl es,

. niﬁ'@%)d by el Gy katign) bware@afﬁﬂoaﬂn amdl hest Ceﬁilécnr@n@her

s R B\ B 5 SR Bgpere o

anthé)@ﬂb@é eiémpfése@wm%téﬁd)méﬁid% afl vanhhts d1efHiBedies accord-
obtai ned, for exanple, by limted enzynmatic digestion

Wi irig tohtheaindentidn whpnm are krepgi 1o tedpgrsan iskitledrin iye art.
aration of the rti.al, segnents b enetic .
EF@@BW%D%&!.S@QF]%&% 3 AntBeghRs 21 cipdvage products of ant-
e t ant: . .
rréﬁgg,a en%tgﬁabl rcﬁ' nrf?é‘ %ﬁ@ﬁgb%r{z&m%@e&% with the aid
( Lof papainc pepsin, an‘dl plésmirasr b?@)répar&tloanﬁltb{é plrtial segments by
Hei del berg; Berlin: Spektrum Akadem scher Verl ag
GrEenelia epginespngoEwyicakpariakseamantsoare, fay exemple, the biva-

lent F(ab'), fragment, the monovalent Fab fragment and the Fc fragment.

(Lottspeich F. |, H. Zorbas (ed.). Bioanalytik, Heidelberg; Beriin: Spekirum
Akademischer Verlag GmbH, (1998) pp.1035). Fragments according to the
invention are not restricted here to the above examples, but instead
include all fragments of antibodies according to the invention which are

known to the person skilled in the art.

Pharmaceutical preparation: the terms pharmaceutical formulation and

pharmaceutical preparation are used synonymously for the purposes of

the present invention.



10

15

20

25

30

invention are not restricted here to the above
exanpl es, but instead include all fragnents of

L bodies_according to the invention which ar /? -
Sﬂg%\@:’@%ﬁ?%e person skilled in the art. Phar magceu FR0g;/01283

preparation: the terms pharnmadéutical formul ation and
phar maceuti cal preparation are used synonynously for
t he purposes of the present invention. 30 WO

2005/ 051355 PCT/ EP2004/ 012837 - 15, d her |
i R (6T, SPGBy ol e ETAtES TR riameats, preci
0t SftefioBp@bed3, EAPRRLS, pofiVeie 31388, BUARRE and other

f acigentsividhhfaichitditethe tadadinigtration ofi¢heo pramaeadticabprepara-
prepara- tions obtained therefromto a manmal w thout _
undiesis rabdaipegsheredpng to asnarenel aitheut yndesiced alysiological side

nausega, di zziness, digestion probl.ens or the like., In
on ATt SLEB A ialss, ARt BloRPE Ry B or e
adm nistration, there is a requirenment for

isotonicity, euhydria and tolerability and safety of

t hdn fobarmecéaticab préparationx fari garenteval adreirestiaticemtisere is a

O ! oo R AT L0 BRI S B o
YIBURR BB R BB A 00 b b

US QfAcRIrRy. @Wﬁﬂiﬂh?@l galid jorarcsiiraPESFRRaRtiISodiag actbiding to the
further purification steps for the renoval of

t oxmantion praferpblynzavecihe- adusntage) that slirestigbe ispossible, since
ex | e, .high concentrations of arganic, solvepts 15 o

ot HER PresipLesbiaaaerys Gred oieParsieliaily csptiie 2geffs and
un | -
o g RTHof uitcafion sicheifor RPreRblal o RoXoBEfaN uiocet
pr eghdes agents, slicls akj fbriesanmplsfhighiconE&htRations dfostigansic solvents
according to the invention with preferably

si rIIotReTeUSPIPAICH YgiNaacePtaRie agiiviats, Af| Unnecessary before

ph [ I t ahl t.ei f_ hi ri '

oSSR dHe el Joru A6k Aot R B b g fpgfietalcdiTormu-

| NEARSHYS ITHR: preEPardtibredtdohd fbRfAs of ah-BEFR drftlRidRss & drding

process for the preparation of a solid formof an

antto {ESFReabion vothypraterabti si;multanebaskyraybighi yieldsofdiative and

one . : . L .
pharmaceutically acceptable protein of high purity is thus preferably sim-

ple, time-saving and inexpensive.

The invention therefore also relates to a process for the preparation of a
solid form of an anti-EGFR antibody according to the invention and/or one
of its variants and/or fragments which resuits in biologically active antibody
protein through dissolution or suspension in agueous medium, character-
ised in that the antibody and/or variants and/or fragments thereof dis-
solved or suspended in agueous solution are precipitated by means of a
precipitation reagent, and the precipitation product is separated off. The
precipitation reagents used in the process according to the invention are

preferably polymers, particularly preferably polyethylene glycol (PEG),
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of its variants and/or fragnents which results in
bi ol ogi cal |y active antibody 25 protein through

di ssol ution or suspension in aqueous medi um .
HAPUEOEPSS  sed in that the antibody and/or vaP$HEFE04/012837

and/or fragments thereof dis- 160l ved or suspended in
aqueous solution are precipitated by neans of a
precipitation reagent, and the precipitation product

Is separated off. The precipitation reagents used in

t héaisopakisularyrafergblycammenium suifates oa0EgamC solvents, par-

pref er abl ol [ rticularly preferably
poﬁﬂ%‘!&“& g e@wg%‘?‘at‘g@e), WO 2005/ 051355

PCT/ EP2004/ 012837 -16 salts, particularly preferably
amoni um sul fate, or organic solvents, par- ticularly

pr & eolibformeotamanti-EGERIandibbdy racobrding amthe PE@ERtion can be
anti bodpl accordi nght o the. invention can be,

5 .
P st I atinadns Pras DEAIO LRSS abeaTcing. 5 e aygtion

in i ; ' i I I : 3
o) ARG SRS, 0B ool SR 38 dariculary pre

polarablyypaysthgleredly¢ERPEG)In& earzsiatiohiaffroph Of 1 @189.9%
0.11t099.9% (wv), having an average nol ecul ar

wei(yht), bavipgersavarage meleclaamejghtor 200:-8R)Wh preferably 400
ti | f er abl 0-,80Q0Q:~s2al 1S, h :

P 2 Rprlg Tt Petbeakly 4iorPo Sy silT g Barticularty

COF&?S@&&@I | PAmBhiln Suftate iMa SSieHRaAASR of ((B1£4.5 M, sodium ace-

trihydraté 1n a concentration of 0.1-4.5 M trisodium

ci ttatet teingdiatd imbeconcentatiom oé 0t 13k 5 & tasodiufn ditrateMlinydrate
pot assi um phosphate jn a concentration of 0.1-1.2

potiR@ganeeatilien @& O 1r1ad MRiassiym Rieshate iha sonceqiration of
4. dj ) j N .ati f _
! o M CpHEREL PERRRGH 13 GRREIER PRl off 1,

C orgeiiirh @hicttietin 4 EemedhtAation oF florvl0. fike 8di MNdipotassium

hydr ogenphosphate di hydrate in a concentration of from
01 hydragenpiosphatepinga aoncantratiom &f, fremdéh 4 3.0 M, disodium

o Al B A BB ARG AR BT oW, or
buf _ L ‘ . . b _
D e Pt Sy 8 bl et Al SR
nmetdi @1 - e8% twwibat migtutdretheredfy and aidjutdnts)| bugferaacdd/or sta-

tenperatures nentioned in Exanple 1. To this end, =
deftilifeds i1 apelstion comprising aptibeies agepising thipe ipwention in a

g'tr %‘t:ﬁ @%ﬁt’%@& drePRE0bStin G He ARG a2t |8l s3H Rimperatures
mentioned in Example 1. To this end, defined volumes of stock solutions
comprising the precipitation reagents, adjuvants, buffers and/or stabilisers
mentioned in Example 1 in defined concentration are advantageously
added to a solution having a defined concentration of EGFR antibodies
(from 0.01 to 150 mg/ml, preferably from 2 to 100 mg/ml, particularly pref-
erably about 5-20 mg/ml), as obtained in its preparation, and optionally
diluted with water or buffer (for example citrate or phosphate buffer, in a
concentration of from 1 mM to 200 mM, preferably from 2 to 20 mM, par-
ticularly preferably about 10 mM; also with addition of isotonicity agents,
such as, for example, potassium chloride, sodium chloride in & concentra-

tion of 1-1000 mM, preferably 40 mM-310 mM) to the pre-calculated con-
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mentioned in Exanple 1 in defined concentration are

advant ageously added to a solution having a defined
concentration of EGFR anti bodies 25 (from0.01 to 150

N PH05/0p¥38F erably from 2 to 100 ng/ ml, parti cuP@F/EH2004/012837
pref- erably about 5-20 ng/m_.)}{,7 as obtained in its
preparation, and optionally diluted with water or

buffer (for exanple citrate or phosphate buffer, in a
concentration of from1l mMto 200 mM preferably from

2 tceng@tion] Aemativelyupeedipyitaticef reagbehts, @dpmvanis) buffers and
also wi.th addition of isotonici t}qs&@ ents, 30 such

f otalisge@ccaBliag e the ENEaHPREaNSER B addesHngslionn. If
¢ o HiahiiBoay i fedt e el RorB 8 idt or et s e &Mophii-

PCEal?208400d 28/@s of anti-EGHE R aintibodies! datndihg\teltiye invention
preci pitation reagents, adjuvants, buffers and

st &8Nl be prepased Sy dirsily disselvéng antdrrdies aseerdingtp the invention
added in solid fo is itself

rm |f Lhe anti bod iH t he di
Sollf WalSlPielg:An.agveaus SelyfoR camANSNEL oS Py BTe fther INgredi-
Salghts LM %é&u@ﬁflg?defn finé:e%@uﬁ@s' &f%%ﬁégc;lutions com-

according to the Invention 5 can be prepare
fi psising thesprecigitationmeapentseadjaeantisd baffetscanidier stabilisers
invention in_water or in an aqueous sol ution

cormpentianes! iBrexaspPlfol & definadbeoncentialion. EFRGpitatian reagents,

Subsg I [ L Qe Q f Wolsk:
cont TS HhrRrE PR R s PRl e M Db shar ™
bufddelitforaaldb e adddd in tersolidajyregardstate. Rraispdresladddrding
defined concentration. Precipitation reagents, 10
adjtatrminventonfcansadvwantageaushbalsodier disaclyed dinegtly in arsplu-
inyention may i addi.tjon al so be added in the so],id .
o PBario e il R PLBlP T adehis cadliv it DSIS and/or stab-
[ n\ﬁgg% on can advant ageously al so be di ssol ved

directly in a solu- tion conprising all precipitation
reagents, adjuvants, buffers and/or stabi- lisers. 15
The i nvention also covers all hydrat salts a

es s and
derlinganveRtion plsorovers al hydeates ovalts ansbrexvativesipfdpe above-

ar (RS AGTR W Tl b BRECHRGRNIERD trihardSin skilec

I NYI¢Md A, can advant ageously

One or more of the agents mentioned in the invention can advantageously
be added during or after completion of the precipitation process and
optionally removed again in order, for example, to carry out an additional

purification step.

One or more of the precipitation reagents, adjuvants, buffers and/or stabi-
lisers mentioned in the invention can advantageously be added during or

after completion of the preparation process of the antibody. This can pref-
erably be carried out by dissolving the antibody according to the invention
directly in an aqueous solution comprising one, a plurality or all of the fur-
ther precipitation reagents, adjuvants, buffers and/or stabilisers in the final

step of the purification taking place after the preparation thereof. For the
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be added during or after conpletion of the
precipitation process and optionally renoved again in

order Qr_exanple, to carry out an additi onal
F’S%‘f’ﬁrbn step. 25 One or nore of the preci p|¥m?2004’012837

reagents adj uvants, buffers-dfd or stabi- lisers
mentioned in the invention can advant ageously be added
during or after conpletion of the preparation process

of the antibody. This can pref- erabl a} ed out
by PaeRAGHION R & marameyaa?' %T@E’éffi‘ilqmag@rg'ﬁ‘s b% FavegHion,

I S e d B ARE RO BB BIP LS |8, 18 beacded n the

r ea&gﬁﬁcﬁl,veasihal@ransou;htﬁrfrﬁn st anditog paitbldriysgreserred iftee
final step of the purification takl ng pl ace after the

pr egspentwennngiﬂs dlaleI\teweln\m 2QospWwHePgton comprising ail
P2004/ 01 -18 t t
o PG pTes iAo deAgents. SHoventse Ryt arIfE SRERIE H the
f
{ g?@g?ét'gg:ocf tl‘l%@uﬁ@cép&ﬁ BeiRNAAHod nﬁ\)‘l%ﬂo@'m preparatish hereof.

respective s ler a unt or not

at Talus, alsolutiorpartve pableag@d or ybphilieddidirectiy can advantageously
respective ingredient is dissolved in an aqueou
solbg: ol3ai egeRdltant solutiqn @W@pﬂﬁfﬂsahﬁurﬁ%ﬁ%we antibody is

3005 5 R 45 PO SRS 5 S

folér@/\qf%@ggg,@r flee8-drizgy eof . Thus, a solution to be
packaged or l'yophilised directly can advant ageousl y

be obtained. The resultant solution conprising the
L5 Fenbhai o o TS  eftnked g
anqm |'n 0&it &aé t%nft d@%&lbf% ?rﬂ; ort §6’1%hP'SL1 1]%3 le inert sol-

carrle out e person sk

t heyents &re @thansulgﬂyiﬁrel siiktuess with rwaler br puteawater crrwater
inert solvent. Suitable inert sol- vents are ethanol,

gI ;c@mmlsnnmpmanra@wm% sweheas, ior xaneplpasalis bavingtapuffering

<ol SRb0RG BuSudoa AR Betcubtf GeBegcels ARy Fater

action. Particular preference is given to water. The
process described here can particularly preferably be
c arTri'iee;mrooass descritzect herfeocampart'@ullarw prefenabbf bacarriceBHR in

el S et RGP e Bl o tre nven-

P %6RSahd/or variants andfor fragments thereof prepared by the process
according to the invention can particularly preferably be converted into
biologically active antibody protein through dissolution or suspension in
aqueous medium. To this end, an antibody and/or one of its variants
and/or fragments dissolved or suspended in aqueous solution is particu-
larly preferably precipitated by means of a precipitation reagent mentioned

in Example 1, and the precipitation product is separated off.

Depending on the choice of concentration of the precipitation reagent,
either amorphous precipitates or crystals are obtained. Precipitates are
preferably obtained at relatively high concentration of the precipitation

reagent, while crystals are preferably obtained at relatively low concentra-
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according to the invention can particularly preferably

be converted into biologically active antibod

WBIEB5IBHY ough di ssol ution or suspension in %&4%@012837
medium To this end, an anti bd@y and/or one of its
variants and/or fragnments dissolved or suspended in
aqueous solution is particu 25 larly preferably

preci pitated by neans of a precipitation reagent
netioh@f e precigiatian wagenhidrorgh g wdiable aheigs gb e gencen-

colRERB e RRsPaIET et iicpafyin Of he arptgin. the

a AN fi | i R@sberature, th
B DR ok SELHIR] RNRTinGentrd e BHFaRbUY Rffberature, the

hi geactionoeant thatsi ndioéctetien phee depireddirectiore do@mplesi2i ard 3
O o D P s e o M B T,
of E&Eﬁmp‘?&%seﬁ'a‘?fdt §§|\%ﬁllﬁ§?%tﬂ%g%re§wiﬁt:i8i% ot btl’ﬁg precipita-

choice™of” t he corcen- € preciprtati

I etigAProcédrcacdrdipigitoahe dmveritionhandothet @y stallisationqirbegss
agents according to the invention, the pH and the

t eApeersing t thensveniecan alssabe cambingd.directed in the
desired direction. Exanples 2 and 3 5 give
illustrative crystallisation conditions for Mab C225

( EiRiitapleT MactiBA YempaAtireétSard téﬁgae'?awrwof frbMsi1@id ¥8°C,

precipitation conditions. The precipita- tion process
ac poefaratgy from Ddoi259€rdricoveryrhrtituady yeéferdbly ftonod to 20°C.

to the inveq can also b

process accordin tio
CorBPIIassSUS Usgd RireraraalyTTam tterébepa&, PRBicUiay preferably

te f QR - s t

25 eaEPHEr Pl suiel Tty 8o E proBlatiy 1 4 5 19 He' dure-
Théioprdf $15¢! Feadtippddépenasairetrdieaction wohditiond Gelwsted. In gen-
particularly preferably atnospheri C1Bressure. The

H
us &tali thepiesctipa siujationois foomd®. 2 mourke 18 days, picheraply {;ﬁ@ 1to
tjon_d d t] iti | ect ed.
|1 28 ol EATPOR bbby 3o o RO T om 075 hour

to 10 days, preferably from1l to 24 hours,

particularly preferably from2 to 12 hours. The term
solThettesm sbivates ebthedsdlm fmsmaarcodiing te the imventior g taken to
is taken to  nean adductions of inert solvent

o MEAN JAROFSIH dNarb SPlyenb Mese et es PaIchige smiidifgrmp@ccording
} NYSHd @(}F:-Hﬁét)ﬁ WG BrAVaIgttB thEf MutlYF Aflaciid FFEL! Ebivates
orce.” Solvates
are, for example, hydrates, such as monohydrates or dihydrates, or alco-

holates, i.e. addition compounds with alcohols, such as, for example, with

ethanol.

The resultant solid forms of anti-EGFR antibodies according to the inven-
tion can be separated from the corresponding solution in which they are
prepared (for example by centrifugation and washing) and, after separa-
tion, can be stored in a different composition or they can remain directly in
the preparation solution. The resultant solid forms according to the inven-
tion can also be taken up in desired solvents for the particular use. The

solid forms of anti-EGFR antibodies according to the invention are pref-
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are, for exanple, hydrates, such as nonohydrates or
di hydrates, or al co- holates, i.e. addition conpounds

é%@é‘%ﬁ% such as, for exanple, with et hﬁgg}“z@u&imus”

nt solid forms of anti-EGFR anti bod
according to the inven- tion <2h-be separated fromthe
correspondi ng solution in which they are prepared
(for exanple by centrifugation and washing) and, after

separa- tion, can be stored . in a different cosggﬁsitci gn
or enbly biaipdieatly aptafera_ftqr|r9dﬁsﬁoftmﬁe PrEpEFRENSHPN, and dena-

" gg I Enfigadeb bl ok T REGE I BPrbBetd fpeording
f ortotthe imddritiopu TRk BislgicENefficaeyicl the praten| |sétﬁui\=,/\BFéE&bly
ant i bodi es according to the invention are pref

200%taB6ed55 PCT/ EP2004/ 012837 -20 erably biologically
active after redissolution or resuspension, and dena-
turing of the antibodies preferably does not occur in

theg H%Q%ﬁfﬁrgﬁtﬁ@ggﬁbﬁ%e %ﬁeﬁ %dd‘tﬁ%’f‘%lsa‘y‘% Bﬁgﬁna eutical formula-

bi ol ogl ca rotern erably

r ettmnseclan be Iptre;b@edsmtrpthaamlgmsdhd Kemwns ef hnmEGléRrahtlbodnes
that stabl e pharmaceutical formula- tions can
pr egrfi0sdingite fihe ivestignof hesg f@rm%awswre&wtablm higher sta-

For NP R BRI i erb@s, Ptk 2By xgffife rgption.

physbeRahes sﬁ?éss'e@f bH@%@ﬁablé B vaGes bRk téﬁ%ﬁét@res than con-
oxi dation, 10 mechanical stresses, unfavourable pH

val mnoaaljpmémpmcdmmmmof antiodies A cempacatie smtnhtguqan

e Bl PSSR R b
aHIYsY ??Jé}? gg{rﬁﬁ RIS Llﬁ? a%%1t|5n°6f ﬁé?f‘@éf‘s cBB?storage

ad Itiron o i sers, coo

fr efm“dg o ﬂ@ezéfmylhkiqgmhét@ btetb)rlltj? rmé@fﬂhy)facnltates simpler

facilitates sinpler 15 and [ ess expensive storage,
tr aargbkﬁss %ﬁgngwe@mgeotraasp@m anﬁenregataiwnl gf pharmaceutically
t1Lons

l.u I
! el (GETHBRAOF aRicors. Tof Startile, Famy irsyss fprmulations,
delfevrﬁglam%hsmlr@ dé!ﬁgéd PelcBSE g%eme fgred’ht 8t tsstrolled

rel ease over an exten perio
release over an extended period.

The invention therefore furthermore relates to solid forms of anti-EGFR

antibodies according to the invention as storage-stable medicaments.

The invention particularly preferably also relates to pharmaceutical prepa-
rations comprising at least one solid form of an anti-EGFR antibody
according to the invention in precipitated non-crystalline, precipitated
crystalline or in dissolved or suspended form, and optionally excipients

and/or adjuvants and/or further pharmaceutical active ingredients.

Pharmaceutical preparations according to the invention can thus comprise
solid forms according to the invention in precipitated form, i.e. as precipi-

tate or as crystal, or in redissolved or resuspended form. The invention
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20 The invention therefore furthernore relates to

solid forms of anti-EGFR antibodies according to the

i nvention as storage-stable nmedi canents. The invention

P 2005031359 y preferably al so rel ates to phar meREUEP2B4/012837
prepa- rations conprising at_bgast one solid form of

an anti-EGFR anti body 25 according to the invention in
preci pitated non-crystalline, precipitated

crystalline or in dissolved or suspended form and

opthemﬁdrb;elwcélatarlbg)hamﬂ/ceutlmlj pmpantastnoasd:bmprfs;mg htleast
phar maceuti cal active i ngredl ents. _Pharmaceutic
br epamieripitatededion crtal of ameant-E&GRR antieady. tmsgerably of a

o BRirctfarid At GF R Ao BRRIdUar plefrakly §LMa8TC 225

Cryéétahm drwé@ﬁhgsglzw 7200 Fféh@/@?OQﬁanfsQirrﬂagTH@nts
i nventi on 2005/ 051355 PCT/ EP2004/ 012837 -

t hdnerfeof ) Meccpimed;tredtstsolvpldaunmtseended|forpm apavalt avnoption-

risi one reC| ita nd/or cr
P SIS AT RN AIE EBRLE Ty BeT BSHARSU BRGNS
%Eﬁ: ntlbody, partlcul arIy preferably of Mb
et uxi mab) or Mab h425 (EMD 72000) and/ or

variants or fragnments 5 thereof in precipitated,
redi ssol ved or susgended formas well as option- ally

exdhei sidSormaob antid GF Brantibedigsoaceardingeto the invention pref-

BB ABERab InsCreRa et B G o BRI A Bt hout
10 f
conIARLIAIIBR IR lrbE dUcPOGIRH STe'artblds aggording to the
uniresintied arggidesaeddnigloliscbsitypotduradgeas atwobe vbgetved in the

the invention or undesired high viscosi occurrlng,
s cAG O GOBKIEIANEH higNbiRoNCeRLates PIRGIGAA YIS Thus.Teady-

L e SR G BERU R b ol chfac

COBbRRH craeshspdritlicinldguiiusasb\@nts ©F U5 B§NESGs edia with the
aqueous solvents or in agueous nedia with the aid of

s o Iaidjoff #0ligsfopms aof teintiHEBERRaantinnshie © sceardmgitonifpetiovention.
P i el 20850 Bl S e

St e 1t A My e

r egimployed fﬂrgherdqueare used in doses in the mg/kg region. A high dose
and smail volumes to be administered (for example from about 1 to 1.5 mi
for subcutaneous administration) show the demand for highly concentrated
protein preparations having concentrations of greater than 100 mg/ml. In
addition, highly concentrated protein formulations can have considerable
advantages in preclinical trials for the investigation of acceptability and
efficacy in vitro and in vivo (in an animal model), in clinical trials for inves-
tigation of acceptability and efficacy in humans and in clinical use of the
product (in particular on subcutaneous administration). Their advantages
consist, in particular, in that a relatively small volume of the preparation
has to be used. In contrast to infusion or injection of protein medicaments
with a relatively low concentration, this enables, for example, subcutane-

ous administration of protein medicaments for the patient. Subcutaneous
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20 and small volunmes to be adm ni stered (for exanple
fromabout 1 to 1.5 m for subcutaneous

adm ni stration) show the denmand for highly

WEhWesPTdted protein preparations having PCT/EP2004/012837
concentrations of greater thap2100 ng/m . In

addition, highly concentrated protein fornulations can
have consi derable advantages in preclinical trials

for the investigation of acceptability and 25 efficacy

i nadhtimistrahidn iof praten inediceameanis cah haveeldriouisireaboms. dadr
trials for inves- tigation of acc

Wo%abl( bi t%/ and . ,
ef FXRRPIE. iSPERUICALIRIRY NPAETeRtiRW R thPraRRUticyYIpdaw; may
(i Bertfefa'iﬁeegl#ahhaﬂn@éb%ﬁb 3%&?%%%@&?@%%)s-théfé%fvéntage

onsit s I CU

r ekl’?étlthé IptierBEan ¢atry et ﬂfe sbmimsteasrahingdelf WAkolttbdirg reli-
used. In contrast to infusion or injection of protein

neant:anem@calcpaﬁsannal Fréeaixamlg of mﬁtldjamtezaﬂy shows these
bl f bcut
L RPHSOAREES Bl T e BRSNS R s Ribtaneoup st
SUBSHR:%H%}@ MQ.%@%éPMﬁ%ﬁnPﬁTd PROAGEHBE broteds formula-

adm ni stration of protein nmedi canents can have vari ous

r etisns gonfaimingewrampthen Kjemigfmcaresfrgmpiently necessary.
connection with a "therapeutic wi ndow may be
desired. Furthernore, subcutaneous adm ni stration has

a7 Biotl fnrdiEH s maPRRRL pfer@itabig ynicn
medhgBle prot&iAMBRcentraforeXanpicferably NSLB0M N/ @rParticularly
shows these advantages. However, "since the injections

f opr@atabjy ah 60u$5@ drg/mil Snraaliquid dormusation can rm(mlvtamemf with

co ea?'ﬁll Wgsqygwg}lm %ﬁg%ﬁgﬁrﬁ{;}%ﬁ# gt Hﬁgao thi Sention.
NEFRROWEY | unégpé&"eerélﬁéé‘meyten%ﬁahyo E?Hétéﬂﬂ I%gls far greater

phar maceut| cal preparations

coirckighhatomcentedted peéterrafairmuﬂélnoﬁ@ﬂhamnﬂﬁnute proteln formula-
particularly preferably of 50- alig

foruﬁm el GanAlansonba Sigeral il Ke () dthsery fbr the
I of ..ant i adi caof
| noRareR R dreroteu Sl 2RBaBMa S ELVR ERel Ge, 397 4-3981)
t oWRpd abﬂﬁgaﬁédsity’yoﬂ thel protdih PRSIBEUISS id fhc'ﬁé@é&d’at a high pro-
concen rate protein fornulations than in dilu
pr teie cnnﬁemimﬂlm An ntsedsacchurmbeGof caﬂlmnas Mzt accordmgly be

B SR AN PopYPaRL Ol aSapgRYNRS G1ay GecupnTals process
d‘ﬁ@ﬁerga(ﬁy t3Ré p3Bhrough nucleation and growth mechanisms in which
the critical nuclei are often soluble associated proteins which, however,
can rapidly be converted into insoluble protein precipitates (denatured
protein) (Reithel, J.F. (1962) ,The dissociation and association of protein
structures®, Adv. Protein Chem. 18, 123). The size of the protein aggreg-
ates increases with increasing protein concentration, as has already been
shown for B3-lactoglobulin (Roefs, S.P.F.M., De Kruif, K.G. (1994) "A model
for the denaturation and aggregation of B+-lactoglobulin." Eur. J. Biochem.

226, 883-889).
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The "packing density" of the protein nolecules is

i ncreased at a high pro- tein concentration. An

i ncreased nunber of collisions nust accordingly be 20
PXAWEMS138d occasi onal protein associations T/EP2004/012837
occur. This process general lLy3t.akes place through

nucl eati on and growt h nechani sns in which the

critical nuclei are often sol uble associated proteins

whi ch, however, can rapidly be converted into

i nJoledbhié ipkoown ighlg copcentrated (fdemalations of pnmuepgobulins is
(Rei t hel di ssoci ation a , .
o DoEPalY SO0y BLMIFES) i PR dbaese Toulg fomRgletipgs of ant
Ch%%'e]SS 123). The size of the protein aggreg- ates
incCreases with increasing protein concentration, as

hag\vigh teagylid s SdMdingas the ia@ntishohowever, Bmﬂe highly

S P.FM, De Kruif, K G (1994) "A nodel for the
desancenirated farmulatigne ganihsnprepapad. viteh grasounexpected. Thus,

E%%p%gfgpogfo Chg?pg?tl%r% gag ca%iél? ﬂg) ign S%néﬁr 20021 rﬁﬁ I%§r51c5,entrated
co I B h
A N s ST
f onreuilhcﬁd vissosify MpareldadltleSqmldtdnttumdys‘otmdlahonsrof the same

according to the invention, however, stable, %n&é’
coreBReNERLRN ABd fN:Eimpldies Arngling ire the ease whp%r al

hus, the step of precipitation or
cr%?ﬂﬁﬁ'lgﬁgg? on can give a highly concentrated stable
anti body formul ation which, after resuspension or

redi ssol ution, has reduced viscosity conpared with
li dt @Ednaamtilmtnerehrmlm iebates 40 phaemaaentical preparations com-

of PRSFGrRdPaR: Gt e TGt P Bl B ARV EAEY Geeording 16 the
t NGARIRiGR, e bR Bt 8 vsﬂaﬁﬁaérga?§ﬁﬁa§;ﬁgh§r%§s+@5fﬁg 1 non-

com prising at |east one solli

antcrystaljinacporecipitzged oryshalling ov eﬂtilseolvechrmuweade«ﬂ forns,
variants and/or fragnents in precipitated non

cr Yhese the antipede Piﬁ&e@t sdbiglagiealiy aqiyeophar@cmrss@ﬂ ipdhat the

o1 aPYEPRRPRocRtdlon HaeBrebtE, REATAURL BRI preterably

50-150 mg/mt.

The invention also relates to a process for the preparation of a highly con-
centrated pharmaceutical preparation according to the invention, charac-
terised in that at least one solid form of an anti-EGFR antibody according
to the invention and/or one of its variants and/or fragments is dissolved or
resuspended in a solution according to the invention, and the antibody
concentration is preferably 10-200 mg/ml, particularly preferably 50—

150 mg/ml.

Agueous preparations can be prepared by dissolving or suspending solid
forms of anti-EGFR antibodies according to the invention in an aqueous
solution and optionally adding adjuvants. To this end, defined volumes of
stock solutions comprising the said further adjuvants in defined concentra-

tion are advantageously added to a solution or suspension having a
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anti body concentration is preferably 10-200 ng/m,
particularly preferably 50-150 ng/m. 20 The

|nvent|on also relates to a process for the
DoAY of a highly con- centrated phar madeut Feal/012837

pr epar atl on according to the-Rdvention, charac-
terised in that at |east one solid form of an

anti - EGFR anti body according to the invention and/ or
one of its variants and/or fragnments is dissolved or

r egaliped) @@aczmir%tlcgbofmwoaaé @Cﬁpﬁbn@ ¢ thesinveDtaR, ad the
d.t.h 2
e U B A PSR ALt RO Sl R g fbion.

Pr ARaFrEtivens tﬁé‘@d}iﬁaﬁfseé&i Bé deidedi |ﬁ%@l|&'f@|ﬁn Orhe amounts of
suspendi ng 'solid “forns of anti-EGFR anti bodi es

ac simcHi smg.lttmst ared/onwaterivamich @raneagssarysn esch wiaisecaarsiibse-
option dj uvants. . thi s end, defi
obAURBYY b st GRS AiapHS sol oA i Rg e Allfimed

further adjuvants in defined concentra- tion are
advant ageousl y added to a solution or suspension

hagohd fernYoR G- EBHR ZntiBedidsRitidoAding 26 e imidhtidafoanealso
concentration of solid fornms according to the

i n@dwantageousiy haw@sswwed @r suspenged gifacily inda isatudiengormpris-
wat er I cul at ed concentrati on.

Al {r@rﬂ'ilﬁi'% fPJJ %Idj uvants can be added in solid

form The anmobunts of stock solutions and/or water

whi ch are necessary in each case can subse 5 quently
beAatibedy-contdiringobdicnssar suspensimnsshasregaipdh of from 4 to 10,

obtained. Solid forns of anti-EGR an odi es
acPEafaraRly havingea PRVIHEGB » 105 andsan °§B\Pi@4t%&é§9§] el Y

 nao 2 OPTRMQ SRR GTRY Yo pPedasStinh A SafRForirs

Sobééér@ﬂ‘ig & theURPEMSIrPPy ré@ﬁsﬂmtﬁ)rwvitﬁfaqﬁé@[rs 4otvenid).The re-
preferably having a pH of from5 to 9, and

osRuspended of radiml\g{;bpmarsw 0as thy e ademnlstered directly

adv nta 0 red fro S
S OPSRARANG iRGS: R RSV e ifadtend Andiaisn subcutane-
aqHGQIySIr?'QHéﬂﬁBF\St e-'f}%géﬁatgﬁ WS RESYIsE %eﬂq ﬁf'ﬁ:@'o‘ﬁ%lutlons
preparation can thus be admn tered |rec
such as, for example, giucose soluﬂon, isotonic saline solutlon or Ringer
solution, which may also contain further active ingredients, thus also

enabling relatively large amounts of active ingredient to be administered.

Pharmaceutical preparations according to the invention may also comprise
mixtures of precipitates and/or crystals according to the invention in pre-

cipitated or crystalline and/or redissolved or resuspended form.

The preparations according to the invention are physiologically well toler-
ated, easy to prepare, can be dispensed precisely and are preferably sta-
ble with respect to assay, decomposition products and aggregates
throughout storage and transport and during mulitiple freezing and thawing
processes. They can preferably be stored in a stable manner over a period

of at least three months to two years at refrigerator temperature (2-8°C)
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substantially w thout pain intravenously,

intraarterially and al so subcutane- ously. In

addi tion, the preparation nmay al so be added to

PO 985013501 ut !Oong, such as?/ for exanple, gl JEJLEP2004/012837
solution, isotonic saline sol@bi-on or R nger

sol ution, which nmay al so contain further active

i ngredients, thus also 20 enabling relatively |arge
anounts of active ingredient to be adm nistered.

Phane@t cemdamner alpise (43-83Chand S8 elative REMPSRRANIG fumidity
cr REST STREBh e pronmSinGe abbEHIT e iR e ret
ggefribff%ﬁddlé 3R éBng@Q‘oF a¢ !ﬁ%%?%&erﬁoﬁfhsfcﬁ@#ﬁﬂ?élé%ieﬁ%mpera-

€ preparation ccording to the invention are
phigeslangi ataldsphest hutrodigies, far esxamgde at Bdempepstuss ot4d°C
be di spensed precisely and are preferably sta- ble
wi 8Rd /&3 Eelative algaspnerdeemishtyi t i on products and
aggregates throughout storage and transport and
during nultiple freezing and thawi ng 30 processes.

Theyr eRampleispliaBoimPacedraiifio thednpériirecAMBE®tor@dah a sta-
a period of at least three nonths to two years at

r eble manaeoby wdeyipg mmduwirert e8&ysanpcpaverted Irgbs ready-to-use
PCT/ EP2004/ 012837 -25 snd.at room t enper at ur .
( 2BPaTRICRIAPABHIRRAERUPT DY URSRILIMLPT BUSRERSIFT. JPossible meth-

( h . :
t IT%lzjlg ﬁ%re%??’fﬁé'?e ?%]r éé)%a_rﬁ@‘réa@[t@ 8@'{ g%'hg q%ﬁﬁsi or gjg@%P %%xg{'n ples,
| eaRtogeinkga® dhiing axseuuni-oededatieg, Iyepnitsation washingdith
atmospheric hunmdities, for exanple at a tenperature

of OrIEDIG salveéntHand subsequent @ifodyng. iliguishibed drying Fuidised-
ex le,. solid forns accordi.n 0 the .inventjan can be

o BR8ayinSnsuiay e, RGBS, It AEnAcs R Hefifo SR Podit

ne JrBhy! ready-t o- use

phar ﬁ@ceu%ri%f:)%hy&grepgpgtﬁgﬁs'by di ssol ution or

suspensi on. Possible nmeth 10 ods for drying are, for

exanp W thout being restricted to these exanpl es

| 1 . e 1
ni Fh@ggrrﬁn geféeciivpi arpounta dgnrtasvibe amgumigf a medicament or of a

. BERASAHLAT aclf igPluitht i Gt £ BloVENE R Hlegica
b?ﬁééiy’o)‘\?ségn aStdsie, Qyétbﬁg anirfhl & hghdh Wehich &Y 8sudght\r idsired,

air drying at room tenperature and further nethods.
for example, by a researcher or physician.

In addition, the term “therapeutically effective amount” denotes an amount
which, compared with a corresponding subject who has not taken this
amount, has the following consequence: improved treatment, healing, pre-
vention or elimination of a disease, syndrome, disease state, complaint,
disorder or prevention of side effects or also the reduction in the progress
of a disease, complaint or disorder. The term “therapeutically effective
amount” also encompasses the amounts which are effective for increasing

normal physiological function.

Medicaments can be administered in the form of dosage units which com-

prise a predetermined amount of active ingredient per dosage unit. A unit
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15 The term "effective anmount” denotes the anount of a
medi canent or of a pharnmaceutical active ingredient

whi ch causes a biol ogi cal or nedical response
WiGsW(H051388st em  ani mal or human which is sougiﬁCTé?PmO*’mzs”
desired, for exanple, by a regearcher or physician.

20 In addition, the term "therapeutically effective
anount"” denotes an anpunt which, conpared with a
correspondi ng subject who has not taken this anount,

hasf thie tyipsl cavcogpoeesiern exavele, iffgm O mg tochgnpraferably from

I ti f
oy mat Bhae & En e indis ?ﬁaaﬁc%nréﬁlgoipéﬁmiefﬁipn
pr a&g&ﬁa.ﬂg S thel cﬂ@e@gé SGtS trahted e Hﬁhéd’g‘ so sir5L|_%n and

rogr ease, conplaint or

t ethe agéiana@huana Heath &f ties patient. Profented ddsae unit formula-
enconpasses the amounts which are effective for

I nboeaareigwoseowh@h qenRiss @gadnidosa 96 SHBrdosgy as indicated
canents can dm ni ﬁtered he f r m of 8ien?gi§ur-

un?i’%"%«iﬁr&ic%ﬁ?p?ﬂ gg frgc P%H%‘?FQP gaag 0

f f
S001eY B §EREHAMetE! 155 5% ¢4 be oiobiicd Biineans of one o
cothe poeestes gerarably &knownomtAe phagmiaoeltical secedrer abl y

from 1 ng to 800 ny, of an active ingredient
according to the invention, depending on the disease

B A0 S 8B o R R B g v
doﬁﬂﬂé fdﬁ'etxaﬁﬁléTbthé okl difg biees) avsubling0aD! texfalapul-

aily dose or sub-dose, as indicated above, or a
pomoeapy)ntaaay tbpwet (inciudhi@ luggcab fsubtingoal Qretransdermal) vagi-

| HRES il i T e el P o
geﬁﬁfa‘i‘ie’rﬁnai;) SO 'ﬂ/ié Eaiﬁggfsrﬁqﬁ %!csﬁ%at ?Fega%@d bx means

Medi canent e adapted for a

desf al¢pronessablkaowndnttiee pharmasautidat sbytor by, ftrradxample com-
(i ncl udi ng buccal or sublingual), rectal, pul- nonary

naBiiNg thspactive inorrdient wih Birextipient(s) on gdaivapk(s).
transdermal ), vagi- nal or parenteral (including
subcut aneous, intranuscul ar, intravenous or

Parenteral administration is preferably suitabie for administration of the
medicaments according to the invention. In the case of parenteral admini-
stration, intravenous and subcutaneous administration are particularly
preferred. In the case of intravenous administration, the injection can take

place directly or also as an addition to infusion solutions.

Medicaments for subcutaneous administration are particularly suitable
since stable, highly concentrated formulations can be prepared with the
aid of solid forms of anti-EGFR antibodies according to the invention. The
highly concentrated formulations necessary for parenteral or subcutane-
ous administration and small volumes to be administered can thus be

achieved.
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intradermal) routes. Medicanents of this type can be
prepared by means 15 of all processes known in the

har maceutj cal sector by, for exanple, com binpi
g"&?‘\?@”“ﬁ edient with the excipient(s) or P Al finzssr

adj uvant (s). Parenteral adm Ri2ftration is preferably
suitable for adm nistration of the nedicanents
according to the invention. In the case of parenteral
adm ni - 20 stration, intravenous and subcut aneous

ad rﬁuhcytarzﬁqtﬁracanlénqs@tlpnch%hhpyaqmaélmer that the, patientGase

ol 2o RITRE ket hftset witholf dbertmbARaL AR 18 forms

SO'o‘fthHIEGFN%th%@Pég §ccfd?am§qbcmé ISR ok eﬂSé%Uﬂébl@ﬁor
are particularly suitab 5 since stable, high

cothee ptepdration of mﬁchnamerstsdarbetmdmn‘@ar@jpanmlereﬂp having
aid of solid for

£ 0 SIds SLble nTerRor R AT RS At Or e daprSdient THE pre-
{ Oipabd BRI RARISRIX CBPa.pg%w mh iBh aR&/pFEteRIty in the

OUS a ni S tr-on an vol

admdriv 8t 8se€pensioh Mese ad cﬁ§§bl%’©der éﬁ e&@rﬁé@ﬁérﬂﬂéﬁé&w
PCT/ EP2004/ 012837 - 27 Subcut aneous admi ni strati on has

t hé’odiedaﬁr@gleandwalte thea ipdlhe eative and eftactive staie. Sakd forms of

"ﬁ%:rp@?é'@ﬁ’amt@ AL h%ut 5 ggf@%%q %rﬁ%rlet @u&%so su:?able for
ngglﬁéggh@htréﬂﬁn %L%@Iagébtr@@a%eefgfmufa%ngr\ﬁﬁfé;la%{b%v%tageous

m ni ster parentera avi n

sl o, theysdtienh sthceratiministrationds loaty nedessaey af redativele large
ingredient. The pre- cipitates and/or crystals
ac BTQJIW\%{VE"5 Pharmacewicad preparaiiess acadiding tp thednvenfien can

andst B2 BTECERLERS B og Bt ol s By EBRAAE Beyen

andiirtilpat theesitd 8f SctiorPhs thibde® of anti-EGFR
ant i bodi es according to the invention are thus al so

suitable for 10 the preparation of del ayed-rel ease

fo | ati.ons, which are advant age for. the patient
| 16 TericAmants erpleddofaroNteEdes W%“%PQPS@@CWQOUS

la?cr:or Opdri Qﬁuéc?l&seét\éme? ?&g%ﬁ?gﬁ% @@ﬁ&ﬂjﬁ a?'{tlogf?a%nts buff-

di mttiacmmgtaﬁéseaw golted sy mBEARS @eWI@ptHeITQrmuMbho@ ren-
dered isotonic with the blood of the recipient to be treated; as well as
aqueous and non-aqueous sterile suspensions, which can comprise sus-
pension media and thickeners. The formulations can be delivered in sin-
gle-dose or muiti-dose containers, for example sealed ampoules and vials,
and stored in the freeze-dried (lyophilised) state, so that only the addition
of sterile carrier liquid, for example water for injection purposes, immedi-
ately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the formulation can be prepared from sterile

powders, granules and tablets.

The solid forms of anti-EGFR antibodies according to the invention,
optionally in redissolved form, can also be administered in the form of lipo-

some supply systems, such as, for example, small unilamellar vesicles,
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directly at the site of action as intended. 15 The

medi canent s adapted to parenteral adm nistration

i ncl ude aqueous and non-aqueous sterile injection

) R05FS5Tonpri si ng anti oxi dants, buff- ers, PCT/EP2004/012837
bacteriostatics and sol utes, -lpg means of which the
formulation is ren- dered isotonic with the bl ood of

the recipient to be treated; as well as 20 aqueous and
non- aqueous sterile suspensions, which can conprise

s usargeeursiaome|fae dieaiciarsdand mokiaered|ar Vasicles: kipasomasscan be
can be delivered in sin- gle-dose or nulti-?os

CofRranerk Tom yasious EhRARboUBise UG8 08 EXampIe: lesterol,
Lt gL | hilised) state,
th ?é%ﬁfawphe%ryg’gﬁs%gﬁ&ﬁ%&'@gri(| L barrier |)i3uiao|,e for

exanpl e water for injection purposes, imedi 25 ately

before use is necessary. Injection solutions and
sudensnlishformseof antirEGF Rnantdmstiemaceordingitoa the invention and

or ARtipBls BeedinPeedpTaRs. teslibeplyen Bk sufpeiied eptcan also be
' PRI SERIER: RO 2R oRYRel pModeRLeA TR, Suen

f o efsi ¢HIY eSETMp&sPdlyvisy Blyeridosg Cyran, copalymer, poly-
exgrmpﬂ, smal | uni | ane?dljlgrmzlyesi cl es, 2005/ 051355

PChyERROPapYITetTacrPiamidephrnalnpolxednoxyethyEspragmigephenol

T BB 5 DS LBy By Pl e

h ’ > . .
TaCRa Y of i BB 2GS AP ARIRIIXL bR dUMEY (9 dlass
t hef biodugradablenblymers which dreesuitable for @echigving sibadrelease of

redi ssol ved or_suspended form can al so be_ coupl ed
wi Bnmedicamentior wrample polyiaciistatid maely-eRrsteR-caprolactone,

excipients. .Such I I conpas .
poPSDIrBomaYitard. Pipancesty walyatelals, polydinydroxy-

hy Gh/Paryed fdb@dy@ﬁbﬁér%é&é@,'ﬁ&?k%ﬁ@%bq%cmic acid, polxmers, such as
pol yhydr oxyet hyl aspart am dophenol or polyethyl ene
oxicoajugates peiwemn dedisan and evethgcrytdtes, tpolyphasgpihoakters, vari-
The solid forns of anti-EGFR anti bodi es nma ,

f uoUgdIalsTaccharides p’a‘ﬂ@cpqlltﬁrﬁ'r@ﬁeiiﬁj PRly-entarie |adbumin,

POKTBE SN WBi2BeR'F b8l gRidte &%d"cDEsKSd 8amBrisific

block copolymers of hydrogels.

Medicaments adapted to transdermal administration can be delivered as
independent plasters for extended, close contact with the epidermis of the
recipient. Thus, for example, the active ingredient can be supplied from
the plaster by means of iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Medicaments adapted to topical administration can be formulated as oint-
ments, creams, suspensions, lotions, powders, solutions, pastes, gels,

sprays, aerosols or oils.
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a nmedi canent, for exanple polylactic acid,
pol y- epsi | on-caprol act one, pol yhydroxybutyric acid,

I oesters, polyacetals, polydihydroxy 1
%&%%g?ﬁicryl ates, polylactic-co-glycolic acﬁ’(glq‘ylﬁgH&m12837

pol ymers, such as conjugat es28et ween dextran and
nmet hacryl ates, pol yphosphoesters, vari- ous
polysaccharides and pol yam nes and

pol y-s-caprol actone, al bum n, chitosan, coll a?en or
nmobPF treatr@@ntanﬂth@ exRPr othesextarnal tispuarfpn exampiemouth and

© oS SRR bnk arp S PR acinFE ST B4 hfflent or
| ngRRANIANhe %b@éb‘?fc%nﬁﬂétucﬁ%é@ %ﬂecﬂntnﬁérﬁsﬂ‘lé?é’éﬂv@lhpifédiént can

the epiderms of the recipient. Thus, for exanple
t hbe @niploged egherdwenta paraffirec so ppﬁated-nﬂsanbie ¢ream base. Alter-
pl ast er b%lemeans of |ontophore as described in

geRativalyBeactive ingreginit FRERA %mulaielgéefé\fe a §{eam witfpan
1
o welGe b RaTRASe BEAMAE - IRoh BREEE] adm M oLr At o

Iotlons powders, solutions, pastes, gels, sprays,
aerospls or oils. 30 MD_2005/05;355 PCT/ EP2004/ 012837
- 2Medigamertstadaptedio topicat administretien te fieeyainalude eye

L?é@é?%‘%ﬁ?#%Eg\fa%%@aesééﬂgustcﬂ%ég&ﬁ“é'r SiseRes) 1 a suitable
s;eag.eh'ﬁ ih rﬁé\ﬁSr 8h afqg(eﬂHg PN&H tas an ointnent, the
actl I Ngredi ent can oyed either with a

paraffinic or a vvater-msm bIe cream base. Alter 5
natively, the active ingredient can be fornulated to

gi N@depatn@@tmama\ptechto restal-adminiatationrcanmbe debveseddn the form
Prf otp se. Medi canents adapted to topical

ad ?HQRC}S ('Sﬁ o[rgnpﬂgl eye include eye drops, where

the active ingredient is dissolved or suspended in a

suitable 10 excipient, in particular an aqueous

soMealidamértidiaciapied o admptistdation be aitedlat@aimencampass bnely

can be delivered in the form of supposjtories or

enBamigulate dusts or mists which can be produced by means of various
types of pressurised dispensers with aerosols, atcmisers or insufflators.
For the purposes of the present invention, particular preference is given to
powders of solid forms of anti-EGFR antibodies according to the invention

for administration as inhalant.

Medicaments adapted to vaginal administration can be delivered as pes-

saries, tampons, creams, gels, pastes, foams or spray formulations.

It goes without saying that, besides the constituents particularly mentioned
above, the medicaments according to the invention may also comprise
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

packs of
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15 Medi canents adapted to admi nistration by inhalation
enconpass finely particulate dusts or msts which can

be produced by neans of various types of pressurised
HQPWRYPSS wi th aerosol's, atonisers or insuff| Bt HEE2004/012837

For the purposes of the preser® 4 nvention, particular
preference is given to powders of solid fornms of
anti - EGFR anti bodi es according to the invention 20

for adm nistration as inhal ant. Medicanents adapted to
vagi) nan effeative smoant ohapaecipdatgeand/er stystal gi@s-anti-EGFR

T or mAitSie Pty Ghauminedibof SUFERT ¥ AGoSte JTEculary
the coRgdizbient ﬁlagﬁl;%if glet'i'tgii?’ha%? B IS 9423?2@072690) and/or

medi canent s “accor e I nvention ma

conpryaréant9oh dragagenis shereofin precipiatedakdissoivield or suspended
relation to the particular type of pharnmaceuti cal
f or mfo&® 8Ad 30 The invention furthernore relates to

2008 88 PUBEIEARbY Bl 3SRl mg A kT B ind Boippt

anount of a precipitate and/or crystal of an anti-EG-R
anti body, preferably of a nonoclonal anti-EGR

antTineoskt coptains cuitableyconpaietes, sbich asfbowes aazstons, individual
(cetuxi mab) or Mab h425 (EMD 72000) and/or variants

or DOHIRFHTPROS O RIS nT i 88l 1A alick #Xampls QB Feparate

su - f ' : .

F uRFRA e sreh SoHlai NG, fleMuRle FblMEARERIR) it focording to
suith@HventioRt abtieislly iAuelisaslveefefmoand antaifettive amount of a

i ndi vi dual bottles, bags or ampoul es. The set may,

f ofurghrempedicanant aclive djgiedieat rodisspyeday lyophilised form.
contai ning an effective anount of a solid form
according to the invention, optionally in redissol ved

! OinePAe At efellive AR TBRY ot 8fschd fbgﬁtotr%heagﬁfitmghﬁ-

f
active ingre nt in dissolved or I'yophilis form
t hdioap eaticordihg Yo ¢fd aniention alepentls @h ananibied of faotoref irhuding,
anti-EGFR anti 15 body according to the invention
fReranapleatheuagr andiweigbt #re precies diseage statgrequiring treat-

de

Rl 15 s2BiE hRLAPL o WS rdRALRS Sha§75 Freihél B
administration, and is ultimately determined by the treating doctor or vet-
erinarian. However, an effective amount of an anti-EGFR antibody
according to the invention for the treatment of neoplastic growth, for
example intestinal or breast cancer, is generally in the range from 0.1 to
100 mg/kg of body weight of the recipient (mammal) per day and particu-
larly typically in the range from 1 to 10 mg/kg of body weight per day.
Thus, the actual amount per day for an adult mammal weighing 70 kg
would usually be between 70 and 700 mg, where this amount can be given
as a single dose per day or usually in a series of sub-doses (such as, for
example, two, three, four, five or six) per day, so that the total daily dose is
the same. The suitable antibody titre is determined by methods known to
the person skilled in the art. The dose proposed for administration is gen-
erally sufficient to achieve the desired tumour-inhibiting action. However,

the dose should also be chosen to be as low as possible so that no side
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ment, and its severity, the nature of the fornulation
and the nethod of admnistration, and is ultinmately
' by the treating doctor or vet- eringkd )
mz‘{?’g}r"%g% effective amount of an anti-EG-R aﬁ‘FT@gﬁ@“’“””
20 according to the invention3or the treatment of
neopl astic gromh, for exanple intestinal or breast
cancer, is generally in the range from0.1 to 100

g/ f body weight of the recipient I r da
el steh asiindPaeR ps jPacIoPReahanIGRe R B B the
rrg/,iIRg i pody weight per day. Thus, the actual amunt
per day ?o'r an adult manmmal wei ghing 70 kg 25 woul d
usually be between 70 and 700 ng, where this anount

can be given as a single dose per day or usually in a
serlingsingentiemniurthasmore fielatessto therusesfsaiiddormggccording to the

animeniBifor 118 ¥aptator bt R edifgafiich M igs 16} Ploloa-
IS c@ay %ﬂw%gtiswg%‘ghanﬁ%m V&tiart§ anBfir SRIynsdts e Bre-

inthe art. The e proposed for admnistration is
gerciftated abhycrgsiafling, precipitatad dngstallinkeorde slisseived or sus-
tunour -inhi biting action. However, the dose should

al §6N9eddBEBen to be as | ow as possible so that no

si de WD 2005/ 051355 PCT/ EP2004/ 012837 -31 effects,
such as undesired cross reactions, anaphyl actic

r eédiein®sccbhding td ks irveatibn caRed ay¥sdtih @articular, for the
furthernore relates to the use of solid forns

ac peophyigxis @ndher tréatment of diseases andedipeagmstatesod hefingen-
ich [ t he bj. ol ogi - [ [ .

antieBdhsrelie GigReo 57e fist & sl inths fatu-Et Abfipadies

cr SSPEAig B ¥ FiteROnFHNRADl inoRSACHES AILEGFR griibod-

Me des; ipzeticdladp prefegaliip of Mab G226t cetuxinadb osr Mak th426nNEMD

particular, for the prophylaxis and/or treatnment of

di I2R903 andtr yasiaateorsfragmentsithereafe precipibatednheqdiseved or

rel ate he use of solid forms_of. anti - EGF

ncPbgn e talfy o e préitprefioh BF Gantrich for & Fagirgentranaor

O RPEH IS B disdesER antibod- ies, particularly

preferably of Mab C225 (cetuxi mab) or Mab h425 (EMD 15

72000) and/or variants or fragnents thereof in

reci pitated, redissolved o

P ‘ft hgs been shown in various c|]|n—v}rtro and in-vivo studies that blockage of
the EGFR by antibodies against tumours at various levels, for example by
inhibiting the proliferation of cancer cells, reducing tumour-mediated
angiogenesis, induction of cancer cell apoptosis and increasing the toxic

effects of radiation therapy and conventional chemotherapy.

Medicaments comprising solid forms of the antibodies according to the
invention in redissolved or suspended form are able effectively to regulate,
modulate or inhibit EGFR and can therefore be employed for the preven-
tion and/or treatment of diseases in connection with unregulated or dis-
turbed EGFR activity. In particular, the solid forms of anti-EGFR antibodies

according to the invention can therefore be employed in the treatment of
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suspended formfor the preparation of a medicine for
the treatnent and/or prophylaxis of diseases. It has

been shown in various in-vitro and in-vivo studies
HRR05(08EREge of 20 the EGFR by antibodi es agBf h&P2004/012837

tumours at various |levels, for3Zzxanple by inhibiting
the proliferation of cancer cells, reducing

tunour - medi at ed angi ogenesi s, induction of cancer

cell apoptosis and increasing the toxic effects of

r adieatair formmseofagancen @ndonvlhnissea saused bytpathalpgicapsngio-
Medi canent s conpr.i Sin Si i d forrrs of t he anti bodi es
o Ty S5 ATap TSRty DB ST or

suspended formare able effectively to regul ate,

nodul ate or inhibit EGFR and can therefore be enpl oyed

f orTHeniaventiare therefore fartdémmorerrefdtes td thad usi o€ askdfarms
connection with unregulated or dis- turbed EG-R
actaosapqu ng ite thaivieatipanin preripikdieddredissaives oarasuspened

antlbo 30 a rdi to th nt|o :
oo oS fedhe TeBarAI A% Maddie ihiRgshefletl shd/: robaxis
PCUf@D%é/s% 4 me%téarérﬂ/& ;freggga@fd SPEEER aﬂaldrrby

| nesses caused by pat hol ogi ca ngi o- denesis, such
as EHEBRenediated sigmaatrapsdactiorf. | anmati on. The i nvention
therefore furthernore relates to the use of solid
forms 5 accordi ng to the invention in precipitated,

r e%é&l%é?ﬁ%?ﬂ&é f%”t%qpvér‘ﬁ[dﬁa% /pérlﬁﬁu%rrlﬁ%"i‘fit%ieof&r the

I Cl ne trea prop

di seafAentadgrd prapﬁiylamedaf@aﬁb@rr imiodiagaatid darmﬁaﬂas such
and/or by EGFR-nediated signal transduction. 10

Ve disc foreenamplecoardingnas (foh examplenefi the Ivangs pancreas, thyroid,
art IarI itabl e for the _treat
P o, SRE (hessas: Ry SaAle mloRdadkaemia) or

su -

u%&sn‘?ﬂé‘aan% o S G E?JPH%*"W@EP%E@'%%\ ijogene
I | st and sndthstatieciinvhigraye. offe medicaenarity aoe furtemureuseful
(for exanple villous col onic adenom), pathol ogical

and? R Heatment of omp ﬁmea%astlv&tl%ﬂepeﬁc@rﬁtqh&nlcwf&ammatlon

%l&ﬁyg% o Sﬁtf‘él ‘ém ghurbojplgﬁgf 2{1 ‘Ign1 3%?) and FRmURBYeficien-

' nfdfﬂﬁﬂ@éé@ﬂy HIVL £ (’Hll.ﬁﬁﬁﬁ |rﬁFnu'f‘1bdeﬁ8|@H§9r vIrGB WA 1) Respik et al.

91-199) and i munodefi ci en-
(1998) J Virol, 72: 6406-6413).

In addition, the present medicaments are suitable as pharmaceutical
active ingredients for mammals, in particular for humans, in the treatment
of EGFR-induced diseases. The term “EGFR-induced diseases” relates to
pathotogical states which are dependent on EGFR activity. EGFR is
involved directly or indirectly in signal transduction pathways of various
cell activities, including proliferation, adhesion and migration, as well as
differentiation. The diseases associated with EGFR activity include the
proliferation of tumour cells, pathological neovascularisation, which pro-
motes the growth of solid tumours, neovascularisation in the eye (diabetic
retinopathy, age-induced macular degeneration and the like) and inflam-

mation {(psoriasis, rheumatoid arthritis and the like).
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cy induced by H V-1 (human i nmunodeficiency virus type

1) (Popik et al. (1998) J Virol, 72: 6406-6413). 20

I n, addi t i on, the present nedi caments are suit

Bﬁ)a%ﬂﬂggséﬂ? cal active ingredients for mammal alpéﬁﬁﬁz?)wmzss’/
particular for humans, in the38reatnent of

EGFR-i nduced di seases. The term "EGFR-i nduced

di seases” relates to pathological states which are
dependent on EGFR activity. EGFR is 25 invol ved

di rectly or indirectly in signal transduction pathways

CTER3¥Ges bRl Bl iRy PO RBE yper
Th 9r<51Ifén%ﬁﬁéSar@ﬁ&@h@béﬁbrmlkmtﬁgﬁﬁnéﬁes\/ iIf Yhib @BhHEEt G Pso-

proliferation of tufour cells, pathol ogical
neuaascanhntlsanflamma/tkmmlenpometmmmassqarren@rbﬁ,mmn prostate

) e iU BSEER B o S
T A B o

PCAHRRES OAfi 8fddaion, idihubotoditdlissasest atbimsrshddiseases and
are usually di vided into two groups, hyper-
16

pr 6nMuspdelicienay diseasen ghe Lskally reegaatie@@&nqmam%’ﬁrollfﬁratwe
t hi onnectlon pso- riasis, arthritis, inflamuation,

enH Yosi s, scarring, benign prostate 5

hyperpla5|a, innunological di seases, autoi rmune

di seases and i nmuno- deficiency di seases are regarded

as Imthis cancectiors blaivecsesr, lahgwancér, squlahrdUsicell carcinoma,

i nfl ammati on, inmunol og i cal di seases, autoj mmun

di §£9é1§@§ canger [SIRIABISANEHTe ﬁ@?crcﬁaé*éé‘@é‘§9'ér"(¥eu§@'a¢¢ry kidney

{2 e oERrPaRT CPGT bRk Epftar el ceRER? PRl Rpler, oeso-

cebhagealcddier, gyriterditRjicalafebr, thyremeanca iiphoma, chronic
pancreati c cancer, liver cancer, kidney cancer,

coleukeenid amirﬂmne leulmma@actelbe regaciashas eancereurs illness-

© nPorlioB SRS Yty FRUnE afoB0sE T edlRuB A Ty RROlfera-

|a|c Fﬂr’é gkfé‘é%@?%%éﬁfm%ﬂ QPO 8P gAY PhHicular can-
cerous cell growth mediated directly or indirectly by EGFR is an iliness

which represents a target of the present invention.

It can be shown that the medicaments according to the invention have an
in-vivo antiproliferative action in a xenotransplant tumour model. The
medicaments according to the invention are administered to a patient with
a hyperproliferative illness, for example for inhibiting tumour growth, for
reducing the inflammation associated with a lymphoproliferative illness, for
inhibiting transplant rejection or neurological damage owing to tissue
repair, etc. The present medicaments are useful for prophylactic or thera-
peutic purposes. As used herein, the term “treat” is used as reference both
to the prevention of diseases and to the treatment of existing complaints.
The prevention of proliferation is achieved by administration of the medi-

caments according to the invention before development of the evident dis-
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es, all of which are usually counted anongst the group

of hyperprolifera- tive illnesses. In particular,

cancerous cell growth and in particular can- cerou

W&} 30059895 medi ated directly or indirectly byP‘E@F?OPg‘ms”
an illness which represents_g4target of the present
invention. 20 It can be shown that the nedi canents
according to the invention have an in-vivo
antiproliferative action in a xenotranspl ant tunour

noeake, fohexampis fmrmevsntmg:tmnmurggrbwth lpeeventing imstastatic
administered to a patient wth yperproliferative

i | BFvh, r¢%+01@&a%§tea0$lgﬁssﬁﬁatﬁq vavnﬁ catﬁifeu@sa#%rvﬁwge%ﬁtc
25
Altﬁopro gtﬁg %&%ﬂ?ﬁfgss L%%ﬁ% ﬂLeege%frﬁéht%f continuing

t r ars‘éabéaibyrs%smgﬂngrbrqmpﬁ@\uhgIthv@ bnmbaﬂwmmmmapatmnt
tissue repair, etc. The present nedicanents are

useful for prophylactic or thera- peutic purposes. As
is used. as refer

botHe Mt ohpalibt e B%iétnrsﬁgtcﬁ@éaew i3l SRE iR 1O Sxample a
t .
{1 8BRS SpBbiespaiicrf TR [Baert, HeR.dnGYHES! Bfs Bhd

ron i S achi eve mnistration

me lam sterserabbitsc horséisngows, ddsgs icate retd. ofknnhw mc&jels are of
devel opnent of the evident dis WO 200510513
pCItersst for the experimemalstydiess providing s r@oggl(for the treatment of

t| pour growt h, preventing netastatic
grE'Hﬁﬁ’ gﬁ%% ng restenosi s associated with
cardi ovascul ar surgery, etc. Alternatively, the
nmedi canents are used for the treatnment of continuing
di Jbagecepivitytefa ceédaingedirtoitrgatmentyithitbe ohédicaraknts
torrso atient. 5 The host or patient can
b BRI OISt e aR T s BB IR NeR basiangre fests. Typically, a

pr bpﬁﬁd;.‘”encgﬂﬁé'c‘:eﬁ is WJHa?%ﬂ & thya Hi‘éﬁ?éé?neﬁt%%ﬂhﬁﬂ% {0 the inven-

i nC mce, rats ers;: rabbits

cowen aﬂ@ﬂ‘ﬁereﬁﬁt@wc@ﬂ@hoﬁ@lf@faé pepiddiwhiel & edificient ﬁi éﬁéble the
for the experinental studies, providing a nodel for

t hecweamgﬁ@dientﬁ to induesigah deaﬁe@rs@hltxrh@lgrab@ptusuaﬂy hetween

2 eBpulse Bt abd cheaeo ol Bstsicel PR FaEHSR Ut using cult-
| NyMidd éblFs%uﬁ -a BioPs¢ dable. 8 he vital cells remaining after the treat-

ment are then counted.

The dose varies depending on the specific medicaments used, the specific
iliness, the patient status, etc. Typically, a therapeutic dose is sufficient in
order considerably to reduce the undesired cell population in the target
tissue, while the vitality of the patient is maintained. The treatment is gen-
erally continued until a considerable reduction has occurred, for example a
reduction of at least about 50% of the specific cell count, and can be con-

tinued until essentially no undesired cells are detected in the body.

Various assay systems are available for identification of EGFR inhibitors.
In the scintillation proximity assay (Sorg et al., J. of. Biomolecular Screen-

ing, 2002, 7, 11-19) and the flashplate assay, the radioactive phosphoryl-
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culture of the cell is incubated with a nedi canent
according to the inven 15 tion at different

ions for a period which is sufficie
mﬁ@{l% active ingredients to induce cell r%:f/ﬁzommnsy

inhibit migration, usually beBleen about one hour and
one week. In-vitro tests can be carried out using
culti- vated cells froma biopsy sanple. The vital
cells remaining after the treat- nent are then

coaH‘P'ééPf afyotgia of peptida Essubgpia m@a%weﬂﬁ@'e@éem inthe

T GARRR o ORGS0 rone

SUEf A caAbe dbte@fe@e Fuﬁﬂeﬁhd@r HImbdehdoedUife résolved fluore-
undesired cell population in the target tissue, while

t hecemceaﬁesognante merggatraesfer (HTRefFREA) mad. flupnescence polari-
treatne en 25 era ntinued unti

coneieLAe] BcPBalpars R use b AR, medods fails etal J. o
ekt @Ry el oLARg! 2808 UoPOYAP! The speci fic cell
coun can ‘nued un essentially no
unmmwmhxacﬂubacweEEdtsmeseay rrretrﬁdds beslgpecifiaphospsho-anti-
assay systens are available for identification of EGFR

. nhoﬂnesdpbosmo%&) hEhe @hﬁspm-&tﬁ onlyfingts the phespheyylated

| S35t Tnis Hina ™ o fF Resedis Y £ 585 ar Barfie-coniu-
ohas et NELPAATE8R 87 SnBRTL AR RIRGRs et 2bD2NEio-

a protein or peptide as substrate i s measured using
yAEIF\EmI o., fusd aboue seebe publisked,imanusaript B J2OOR0EE). a
reduced radi oacti ve signal or none at all can be
det ect ed. Furt hernore, hom)geneous ti me-resol ved

fl - R- .
i SRR IR BB s ana Sl b egaton
usef el pﬁalmér%ﬁbnmll(@éth%aﬁépt@brsi) Phe ﬂfnesses and dis-

Bi onol ecul ar Screeni ng, 2002, 191-214 O her

noaasaatades;whm ean ba teaated, wrevan@ﬂ usamelierated by medica-

U&?Pgﬁoﬁaég bﬁ@b&?@%ggi}?%{)@&m §t'a%ﬁ%p Sqoc'fs{f)cggﬁreﬁa? stptes
C""ﬂst 8 6@6\90 GlareShdte: &rﬁfﬁ%d)ﬂ%ré’t%r PREIASSics Ridints é@cordmg to

gated anti-s eep anti ody y chem |'uni nescence
et tha invedii®? ardusefut irethe tdeatmert tanalierysrophylagis of a number of

pugrlffle?ehrsnetqllnggsneussggé 8ttsegjs§ %(t)aztgs7 ?NGh)ICh involve proliferation and/or
migration of smooth muscle cells and/or inflammation cells in the intimal
layer of a vessel, resulting in restricted blood flow through this vessel, for
example in neointimal occlusive lesions. Occlusive transplant vessel ill-
nesses of interest include atherosclerosis, coronary vascular disease after
transplantation, vein transplant stenosis, peri-anastomotic prosthesis

restenosis, restenosis after angioplasty or stent placement and the like.

The present invention relates to the use of the medicaments according to
the invention for the treatment or prevention of cancer. The invention
therefore particularly preferably relates to the use of solid forms of anti-
EGFR antibodies according to the invention for the preparation of a medi-

cine for the treatment and/or prophylaxis of tumours and/or tumour meta-
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There are many ill nesses and di sease states associ ated
vvith deregul ation of cell proliferation and of cell

eat h ap tosis). The illnesses and dis- 15 ea

gfoa%“@ {h can be treated, prevented or anel?‘iT”Q’c’@ﬂ“musy
by nedi ca nents according to-38e invention include the

i1l nesses and di sease states |isted below, but are

not restricted thereto. The nedi caments according to

the invention are useful in the treatnment and/or

pr stasgsanhere thatumeds particuany prefafably salested frafthe group
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at SBP&@éIQ{F%ﬁr@ br@é%‘?ﬁd?%% ithaut @Pﬂ&%?@"éﬁt?a ithereto.

transpl antation, vein transplant stenosis,

peri - anastonntic prosthesis 25 restenosis, restenosis

af tTele ipvEnteoH ArtherMors Félatesibang lm@tof&ﬁédlbamehté@ccordlng to

The present invention relates to the use of the

e the snventien dercitedtregatationt ¢fea medéging bor thertraatment of dis-

treat nent . or (ﬂeven on of ca nven

t nERsrs selested el Bha FOUBGPBRRING of ERRPED R IpRESsseonsisting
Of o ShisSmb KBy SaréifbingBIgHEER oAk L afbriAciREAAEAY, e incer.

the 1rnvention aration of

t hkidnegajameet, coloreatal menpéultmexaa azincer rmeadscamsbr oneck can-
tunour nmeta WO 2005/ 051355 PCT/ EP2004/ 012837 - 36
st 86besppbageahcancghivainaesomaieal canaer. panceeaticeancer, lym-

sel d fr r L Sti f brain tunour,
RBErE et if s e Budkell. of * ne

| ynphatic system stomach tunour, |aryngeal tunour,

nonocyti c | eukae- mia, |ung adenocarci nona, snall-cell

| uilgecaedicanents pacending tiocthedneentiorecart be kaidmin'm@redrtd

br east 3r0| noma, Wt Rggut bei restrict es t her et

TheaPeRtelor e werimental cancel regephmegicangnts iriibit

mﬂ:rﬁ@ﬁ@é‘ﬁ@o@%ﬁ@& 2% thds lﬁﬁg.feric%‘iﬁ?t r8¥vtl'f ﬁftr tupBiurs (J. Rak et

pr epar at a nedi cl ne

eagk Cartlet Rewbar i963: 48754680, $995), srhlermwgrég@rﬁémgrmﬂbmng
i1l nesses conS|st|ng 10 of squanous cell carcinong,

bl RErRarties ot e medinaments ascerding ta/the ioxaoben ar«alﬁ@e@wtable
n efqﬁb%rce%tr%re%g oF‘ cer%aln rhs oF gff‘ric’ necs%né:s%roc:lateg rt% reﬁna [ neo-

vascularisation.

The invention therefore also relates to the use of solid forms of anti-EGFR
antibodies according to the invention in precipitated, redissolved or sus-
pended form for the preparation of a medicine for the treatment and/or
prophylaxis of diseases caused, mediated and/or propagated by angio-

genesis.

A disease of this type involving angiogenesis is an eye disease, such as
retinal vascularisation, diabetic retinopathy, age-induced macular degen-

eration and the like.
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cer, oesophageal cancer, gynaecol ogi cal cancer,
pancreatic cancer, |lym phoma, chronic | eukaem a and
acute | eukaem a. 15 The medi canents according to
WOAINBAOcan be adninistered to patients for W%PMWHW
treatnment of cancer. The pres@fit- nedi canents inhibit
tunour angi ogenesi s and thus influence the growh of
tunours (J. Rak et al. Cancer Research, 55:4575-4580,
1995). The angi ogenesi s-inhibiting properties of the
medi canment s according to the invention are al so

able nt o certa

aﬁ@ge;n ggg@wgir %tgg%la Otrﬁ e'lse)! o’f sofic(i) ¥or|[Fns°<.f:f anti-EGFR
Vaéfnﬁb@&n% Fhmg EJ&‘ Hé“‘ﬁ%@h uSW |r¥ p%@g@am § é& &Psus-

e use o sol orrrs o ant

acpended éorivofdriire ipneearation of & medicing foatiesl treatment andlor
redi ssol ved or sus- 25 pended form for the preparation
of PepRtiRds pEdiseasensetacted frem thararoup oensiipoHtiretinal vas-

gy eaugf hefeuCFalr iy lsaholbef 5 4 R BRetin

'Saﬁa/o%mﬂahﬁ]%ﬁéﬁ §didesas SO retinal
vascul ari sati on, oﬂ'a etic reti nopat hy, age-induced

macul ar degen- eration and the |ike. V\D 2005/ 051355
PCI/ EP21104/ 012837 -37 The inventi o? refore al so
rel e davendianyiurtheemgre iateg tp dhawisgo mﬁ icamepts according to

NGRS bl B/ RO AR o B SEIGRL R e

'SSO pende preparation

a frof ®iengrolprcdmtstingesfigsonibsin tHelimatold arhtigxdontadt derma-
di seases selected fromthe group consisting of retinal

vattis, dat%twp@aavecﬁaensjilwbeneactm@tmﬂawmatyon @g\domﬁﬂm%a scar-

macul de ener@i d/.or. infl %

ThEMo eieh HiHGle Rpsriesid umbundBhee] §Regs8S B iBimmune
i tion for the

T oy e dRS, ceases sel ect e

fromthe group consisting of psoriasis, rheumatoid

arthritis, contact dernma- titis, late-ty
othgern\serttm algorelates tnthej ygg gf'rmﬁtiicameréﬁaéﬁ@&dmgam the

= Rlvgolib Yoy REM AP 3haIS JRBR)IBKE Y Bonk BRIAGIoRM"

selected from the group consisting of osteosarcoma, osteoarthritis and

rachitis.

The medicaments according to the invention can furthermore be used to
provide additive or synergistic effects in certain existing cancer chemo-
therapies and irradiations, and/or can be used to restore the efficacy of

certain existing cancer chemotherapies and irradiations.

The invention therefore also relates to the use of solid forms of anti-EGFR
antibodies according to the invention in precipitated, redissolved or sus-
pend'ed form for the preparation of a medicament for the treatment and/or
prophylaxis of diseases in which a therapeutically effective amount of a
solid form according to the invention in precipitated, redissolved or sus-

pended form is administered in combination with a compound from the
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di seases and i nmunodefi ci ency di seases. 15 The
i nvention also relates to the use of nedi canents

coréji g% fo the invention for the treatnent rﬁlﬂféﬁommusw

% of bone pat hol ogi es selected fro
group consi sting of osteosare@ffe, osteoarthritis and
rachitis. 20 The nedi canents according to the
i nvention can furthernore be used to provide additive

or synergistic effects in certain existing_cance
chéfﬁjip EPRTIBHNES! AheestrogRn maesHy, Maddiai 2kandioassdgceptor

cnEIFEPE B s BBk odflelc? D SRR Bogito §Fntprolr

t hél‘ﬁf\/@%éﬁtse) %@n@t BRotbif ti'é‘r%fél%%lethbrsj HHMES-CbA

anti - EGFR antibodies according to the invention in
pr eedydtase edhibitard) S)sldl\a(/ ptbteass mmm;j@)jrefvarm franscriptase

e tlo icament .for the treatnent and/or.
aﬁﬁ9 Fars: 2050l daUEE MHeERIPH BRIBIOrhanara Gnaggesis
l%)drg amount of a 30 solid formaccording to the
|nven on in precipitated, redissolved or sus- pended
formis adm nistered in conbination with a corrpound
fromthe WO 2005/ 051355 PCT/ EP2004/ 012837 -38 grou
conbednvenfiart theyefoes alsegelates te hovserotigplid 81"“5291' anti- EGFR

o annEsdes 35Bidhe o T nefion Hhpetnlalpd; feEisRvHd orsus-
a%@é@ge@} V‘QS Eir?%ﬁr‘a@oh rcﬁ%%%ﬂ%%ﬁqérﬂ 6 PineQFSatméht and/or

reduct Itors pr ot ease

I nprdphytands o Hiseages srewhicns ¢h1er|apasﬂacéllyi effedtivearsourit®f a
growh factor receptor inhibitors and 11) angi ogenesis
. nBPkd fasrsacoqidingnipdheiipyentiasy isrRspeipipiRs, redizselyed or sus-

ac o S e b RNy FliechbfEby and a com-

r eéb&ﬁ@'ﬂ‘bﬁﬁitrﬁé ?ﬁmb corbidtRitie Y gestdgen rteb@pm"rwméio@ )
of a medi canent for the treatnment and/or prophylaxis

of addm@ceptomodulatarhé} egdieoid adepjorahibdalatare 4) cytotoxic

ama)agnt %f) antiproliferative agent, 6) prenyl protein transferase inhibitors, 7)
HMG-CoA reductase inhibitors, 8) HIV protease inhibitors, 9) reverse tran-
scriptase inhibitors, 10) growth factor receptor inhibitors and 11) angio-

genesis inhibitors.

The medicaments according to the invention can thus alsc be adminis-
tered together with other well-known therapeutic agents that are selected
for their particular usefulness against the condition that is being treated.
For example, in the case of bone conditions, combinations that would be
favourable include those with antiresorptive bisphosphonates, such as
alendronate and risedronate; integrin blockers (as defined further below),
such as avp3 antagonists; conjugated oestrogens used in hormone
replacement therapy, such as Prempro®, Premarin® and Endometrion®;
selective oestrogen receptor modulators (SERMs), such as raloxifene,
droloxifene, CP-336.156 (Pfizer) and lasofoxifene; cathepsin K inhibitors;

and ATP proton pump inhibitors.
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solid formaccording to the invention in precipitated,
redi ssol ved or sus- pended formis adm nistered i n

conbi nati on with radi ot herapy and a com pound fr
e 28158b*S€onsi sti ng of 1) oestrogen receptor PCT/ER2004/012837

nodul ator, 2) 15 androgen recekd or nodul ator, 3)
retinoid receptor nodul at or, 4) cytotoxic agent, 5)
antiproliferative agent, 6) prenyl protein transferase
inhibitors, 7) HMG CoA reductase inhibitors, 8 HYV

pr othampeesant inmgdicarsenig)arecles seitablarfor srambmaa@e with known

Dyl easer Agnts e e anligneneeaelisdankip ihé Fliowing
aC oA tr%cfeBFor éﬂo‘?@ mﬂﬁ?oé@h‘?e@é 8r RDARHTLAY, Patinoid

tered together Wlt novvnt erapeuti c

ag eret:eptdnaﬁodwlatwgl @ttcbtedlc dgunts, fmtrprowfetatmd agents, prenyl
usef ul ness a?al nst the condition that is

t r RAOtRIN transieraga ipnibitoisy Hvie- Q%ée‘étﬂdﬁéﬂ@mb%@fﬁt Hévi prote-

that would be 25 f vo rabl e i

Sf{‘%egwﬁtﬁﬁiarr&vwg PP LSk, IV IEr8 Sy B inh s ana
IQ@éﬁ@SIﬁr}q’llbl‘tcﬁngﬁé %ﬁ'@%ﬁt%‘ﬁ%ddhd%' é?@lﬁ'rﬁcﬂlaﬁy suitable

def ed further b such as av(33 antagoni sts;
corfpugdtrmuistvaisd)m cgmissamedhnnmahoadmt‘rmrapyepl acenent

}gﬂd trrqgsﬂl%rr,épg;satoggﬁ rlg\p,i; or@gr,esgggq)n(p&gﬁgdyhlch interfere with

ar it o Hieiuor HEERolEn e to@har Trbgrcjess of meche-

cathiems E&aiﬁplé@bbbésll‘c?en e &T%@dtﬂbm?fs dlde, but are not lim-
i nhi bitors. WO 20051051355 PCT/ EP20031012837 -39 The

pr gtashito, hasdpxifers rrabxafeee adexifeng, tLAM35838dr L¥ohia8d: taremifene,
ts. Th k o
antLESTERH ‘QE? 17 ety “PrbreePrba eIV -2dddddapiperid-

T 7 At SR P e

pr 04,nteihgd'roa@fbegzmh?encmeeﬁ)4Ld|ﬁntmpbtee:yrhydraxt3¢eeam SHB646.
i nh'i bitors, HMS CoA reduct ase | nhi bitors, H 'V prote-
ase ANGRegRN mreeptoraveddlatensa refers mqyapowmsawhtqhsmterfere with

o 3 e b Pttt B EPRDGE Bl bR

adrAigS Exakipghes 8f ahdiegeATBeeptBR nittiul et LindkidtPlinasteride and
other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.
"Retinoid receptor modulators" refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difluoromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxyphenyl
retinamide.
"Cytotoxic agents" refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,

microtubulin inhibitors and topoisomerase inhibitors.
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"Qestrogen receptor nodul ators" refers to conmpounds
which interfere with 10 or inhibit the binding of

estr nto the receptor, regardl ess of necha: . nj
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anélt@tﬁﬂﬁae préafinaetine! gibrdhetuisral rahiphgstinee faemustine,
conpounds which interfere with or inhibit the binding

of naddplafjanexaliplatire temoaptonider beptagp ais eetramy@hae impro-

| RAEPe Ao tasTABIcR RS, St PR P IGidd. Butifepa
ni Hdﬂzﬁi’%t?r?’saftr'aﬁ%[ﬁé%?qf@bﬁ% gﬁ‘ﬁlgﬁn ﬂ'dféfv%éU{ﬁXIfo?s?qﬁ% cis-

biTaterore ac eceptor no

r ebﬁfﬁedlohm@@omeﬂwlpyridme)pmmmertﬁenMytguam ne,igibfiosfamide,
the binding of retinoids to the receptor, regardless

of GR¥¢H¥hi(krans, tarartranss-big-muuthexeser hrdiamirgipnerdiamine-

T3Pl B i el Rh G fiéh iG] tetraPighae, giariziciny-

SR A SR ERSaronnscy3 -

N- dimethbeapttineytorubiin, idanutbecin, WMrublmn zhgmnteéne mitoxan-
refers to conmpounds which result in cell

¥ Ita81 Pirar B B BRSE S IR TOAMBAPICR 5UNe Gplgston, 3-de-
fugﬁ{lgg% ﬂ{qrEHPflrpd'ﬂSOdedet‘% F? mcénnﬁSH cu‘f% Iaﬁ}ycm

I NC Ing a at1 ng agents necr o

i ntggra?ab@trpresmaﬁa@ MENM}?BBLEHdMJde'Méthb}g}-S -d&¥ino-3-azirid-
t opoi sonerase inhibitors. WO 2005/ 05135

PCMMZ@SM(D&UJWIG&LM@F@QWIS% WO 8045608%).c agent s

&%Ude bua@?%&qrﬁ% in; 1@%@ft%ﬁ lagl’udtﬁl % @q)gﬁl,nvmdesme sulfate,

I
d?%'rgmamdr‘baﬁ b(%& Lg morwﬁkéfe?kema%ﬁpep&@é&é%smli‘@xm

Itol |rrust|ne ot enmus

nedefdstatin mmfaauhlurpmtmonatreeauaeiamm demabetih aIRPRt109881
estranustine, inpro 5 sulfan tosylate, trofosfam
ni RS 18476y |meb§‘¢ﬁ5ti|%f¥ﬁt@ﬁhb¢'r\d&,3 $a&f-peptafiuoro-N- (3 - fluoro-4-

ﬁ%gﬁ%ﬁ%eggaﬁéﬁgérgqtﬁuﬁgng cie' raon%%rovlnblagpngt rN—dlmethyl L-

valyl-L-valy!l-N-methyl-L-valyl-L-prolyi-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechar-
treusin, 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)-
propanamine, 1-amino-9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methy!-
1H,12H-benzo[de]pyrano[3',4":b,7]indolizino[1,2b]quinoline-10,13-
(9H,15H)dione, lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothe-
cin, BNP1350, BNPI11100, BN80915, BN80942, etoposide phosphate,
teniposide, sobuzoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331,
N-[2-(dimethylamino)ethyl]-9-hydroxy-5 6-dimethyl-6H-pyrido[4, 3-b]carba-
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am nedi chl oro( 2- et hyl pyri di ne) pl ati num

benzyl guani ne, gl uf osfam de, GPX100, (trans,trans,

trans) - bi s- nu- (hexane- 1, 6- di am ne) - nu- [ di am ne-

PIBROFHOFHEIS ) | bi s[ di ami ne(chl oro) pl ati nun(l1)] PCT/EP2604/012837
tetrachloride, diarizidinyl 1Qqsperm ne, arsenic

trioxide, 1-(11-dodecyl am no-10-hydroxyundecyl)-3, 7-

di met hyl xant hi ne, zorubi cin, idarubicin, daunorubicin,

bi santrene, mtoxan- trone, pirarubicin, pinafide,

vakolebi {clarboxmmmm asw1acrame |(Gecﬂ@|meaa 18b)- E—[Zd[él—[Z (dlmethyl-

am no- 3' rmr@hol | 3- deoxo- 10- hydr o _écar m nony

an@ e.thyl] arrlathyﬂﬁram]etm/lﬂﬁa[ﬁrm@rom 1%¢§eetﬁlﬁ>ayphenyll

| n%%?é SR SRRSO R G oBR otz 3-bor disa-one
EXQrmtrﬁéﬂ'meﬁgm@@m&ﬁw17”“!/%5(?!83n’l‘eﬂ%%@nzo[c]phenanthnd-

paciltaxel vi ndési ne sul

3" jmiumg BcﬁébysﬂﬂeaMInquJ}amnothanzonjQOQUMHnaﬁ il Belione, 5-(3-
docet axol h 0 ast ob
o el amaylamiTo T &1 o sy erb W Or R BeBBIomethyl)-6H-

BN?}%‘%@4§& ?fg:j @@6@%% ?Pi‘)’g&%tf%ammo ethylamino]-7-
r&emmﬂfﬁn?doi@enﬁmemmhmm@myl]wnmadnaeI NP asimetey-
i me - L-
vaamlnca)euaﬁzﬂcrlrsunﬁaflw,arquamlﬂﬂ Gﬂiqofdjmﬁthmarmrm)emllamm] -3-
DX 58 d NSi] _277_ exanpl es of
¥ é% ?Qﬂ«ﬁ (E]SPE‘O p PBﬁ H‘esﬂﬁcapt am ne,

' r 'Nﬁt‘i;%%ratr \}ébéﬁ&@r%“mclude antisense RNA and DNA oligonucleo-
6- et hoxypr opi ony O exobenzyl i denechar 25

t r ides rsuch as G3139, ODN6E98, RVASKRAS, GEM231 and INX3001, and
9- met hox Nl\l-dlrrethyl 5n|tropyrazIo{345klaacr|d
, n@n@m@gtam tes, SR A% erocitabine, carmofur, tegafur, pentostatin

ﬂgklﬂﬁrlgm%t ﬂ%e@exétgoﬁﬁdgrag rfg %)58581@0 ¥ déé’l&'té‘brﬂgtép{ara-

H bittd berosfatsl absiapiel sodidm: ydfhie) dakitreked| dalbtreadi eMitefur,
i ne-10, 13- (9H 15H) di one, | urtotecan,

7 [lafowlhsdmlthm@moiatf@tewIqerrqatmye@amptzara@neciz '‘neoxy-2'-

R PR 108 2o 0% 2 oI SRR 15-2. 3.
N Fgaﬁ’%x?ﬁ@ e 190X6e1. ApPREBhe(iitba, No-14-deoxy-4-IN2-

(:E)iteumdewlad@dowglydynlbmlﬁejbﬂ-gwmmaﬁﬁﬁﬁ@w&
PCT/ EP2004/ 012837 -41 zol e-1-carboxam de, asul acri ne,
( 5gymsga@dgume,gaqIgmpwchelpgsqgtmWoxamtabme 4-[2- -amino-4-

Rg§ 4;@12% eit#\érg%gg%gﬁ @y@ﬁ]aertl&%lt! b?1 [ﬁthrllé/ EBS%-(% -etHyﬁr-]Zj—
gngﬁér%‘wq_r _gfusam(cacid’ aRinoptemht1a(8rotrdeit, talandking of +-8cety!-
8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetra-
cyclo(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine,
lometrexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-
B-D-arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde
thiosemicarbazone. "Antiproliferative agents" also include monoclonal
antibodies against growth factors other than those listed above under
"angiogenesis inhibitors”, such as trastuzumab, and tumour suppressor
genes, such as p53, which can be delivered via recombinant virus-medi-

ated gene transfer (see US Patent No. 6,069,134, for example). Medica-
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2,
3- (et hyl enedi oxy) - 5- et hyl - 7- hydr oxy- 8- net hoxybenzo[ ¢
] phenanthrid- 5 inium

WO2085/831838 ani noet hyl ) ani no] benzo[ g] i soqui nol i FfeUVEP2H/012837

di one, 543- - 42 -

am nopr opyl am no) - 7, 10- di hydr oxy- 2- ( 2- hydr oxyet hyl am n
onet hyl ) -6H pyrazol o[ 4. 5, 1-de] acri di n- 6- one,

N-[ 1-[ 2- (di et hyl am no) et hyl am no] - 7-

me triemty aBeandindté thiei ioxentidre nad ajdontes: aghiifistarediinlepmbination

EI: %tg(% h@ntﬁt\g{] if%rgaéng@é) )@Sﬁ%cljl)g%ihlgﬂhggiée %ae?ggn%gkrﬂlgg in the art
- - - - .I . .
D TSRS A 455 s

DNfhephb@sHirgionetiidissasesuch as G3139. 0DN698,
RVASKRAS, GEM231 and | NX3001, and anti metabolites,

such as enocitabine, carnofur, tegafur, pentostatin,
trinetrexate dar abi.ne

doxi f i di s fl ) .
oBLEhBimpiL Sojd iyl BESdT oM.t BEANTS T of antinggieg accord-
f Oﬁge@bﬂ'ha‘%nmwmnfwr@&ﬁﬁt%tedﬁ HiskbR%aSbr %bghbé@%% can be

em tefur, tirazofurin, decitabine, nolatre

peetd éxetie iselbtion abdniayestigatienof t2€ activity or expression of
met_hyl i denecyti di ne, ) . o i
2' Eﬁde%-H@rﬁQ Lory 1ey are) particslan s wikablaferugeingdiggoostic

Y HIRGHE B e i 8RUhbotbr bt GeRABPGRNrb e ¥R
4( Betivigt rm@qﬁa&htﬁiww&éﬂo}é YhréBriv@ire ket &) Prefude HEEHIR

hepto 20 pyranosyl | aden ine, aplidine, ecteinascidin,
t r toransi efedritinE GRR patibaodies a¢corgding iy the invention in precipitated,

O s e O S huided 60 5@3@%@@?{ R oD e, ar-
5-f. ' i -
o JEUBRg drathani AARABIRRS o AGFRCT VL 1 4 oxa 1,

11 -diazatetra- cyclo(7.4.
1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester,
swEPhiagnestic parpeses: pellbrdies @ccarding e therewantion gasefor
2' -cyann-2' - deoxy-.NA- i toyl -l - B- r abi nof osyl
oy ERATRE Dr SR EH B IR A pieipia R Rba A Methad 1 e

t hj ' SrARt A j f id c i
ke by ob ey adifo R trpopat e an
ot bedy ishpartichlzsly priefaratlyalsedeasitivef (ab' @fgagrgent &ixselient

i nhibitors", such as trastuzumab, and tunour

sufuiis a5 ashiqyendberalyc eaning Hatackareuns giebtraction is un-

del . . . -

Cr DRSSy SR RTBL IS o b PReneY Hidlip msthods

Ve g aH¥E R @92l 0PISPP IPgeh&R=E Qs ditfestion4€ carried out at an
acidic pH, and the fragments are separated from undigested IgG and

fragments of heavy chains by protein A Sepharose™ chromatography.

The precipitates and/or crystals according to the invention preferably
exhibit an advantageous biological activity which can easily be detected in
enzyme assays, as described in the examples. In enzyme-based assays of
this type, the antibodies according to the invention preferably exhibit and

cause an inhibiting effect, which is usually documented by ICso values in a
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ments according to the invention can al so be
adm ni stered in conbination wth all other
anti bodi es known to the person ski j -

WE(]%FHS%;? pharmaceutical active ingredients %ﬁﬂﬁio&muss
are suitable in connection wrtf - the above- menti oned

di seases. 5 Furthernore, solid forns according to the

i nvention of antibodies accord- ing to the invention

in eci pi tated SSO or suspended

o b Ste Tango: Srsreraohi Tl Thiscursoles e 2ps e Prarersbly in
ac sion of EGFR In addition, they are

amélg%r'lx%rﬁf)laqgﬁﬁggbl e for use in diagnostic 10 nethods
for illnesses in connection with unregul ated or

di sturbed EGFR activity. The invention therefore
f urbeterminationamethodst o t he use of solid forns of

or cRegren it eeRiody i SissdBy MERThh Fhcbfhpasses ai

aCtdé’réFrﬁfn%tr@h rh&Pols lbHmab t rsAREKill&H Gyt bt or from the
preferably as inhibitors of EGFR 15 For diagnostic

purlgesatare. ant i bodi es according to the invention can,
for exanple, be radioactively labelled. A preferred
| abelling nmethod is the iodogen nethod (Fraker et

2! - crvafHiie sfEnfbeaattel de@hiBachr g i Aadledcs to

u era USG

Exc(ﬁﬁraaﬁanébercﬁeuhttﬁe - %mﬁr@rm rhéésm’emerrremrparrﬂcmar
that background subtraction is un- necessary.

Fr agrrabailmeoﬂrmmueeagf@ttb@dl&%amgmgeto the imvestion can be
met h

peps ﬁ”B'iréQ@ @rprpgg%r F@e%uﬁlngtrg%{ﬁrisga-‘?@,egs Jiyrther feter-
t h%fﬁaﬁgﬁ%éﬁh egS\f/ﬁ@ par @élﬁg réétﬁfﬁé&‘ﬁr‘ g cérﬂ?a%@lectron

fragnments o ai ns by protern epharo
chrphatdmigregiaphs. 25 The preci pitates and/or crystals
according to the invention preferably exhibit an
advant ageous bi ol ogi cal activity which can easily be

det S ed..in

CeU B Bl SR e BR8R $en SpBERE Y TS o qycosia-

anttidrpﬁatﬁérn%ﬂﬁé dioNd féend BEcAraRd PR iRVEtRIAR p/recrprtated

exhi bit and 30 cause an inhibiting effect, which is

us uekhlsgotiedurrenes asp&ryddCEDmvenaospasses, without being restricted
thereto, SE-HPLC, peptide mapping (digestion), N-terminal sequencing,
SDS page, TRIS/glycine gradient gel (non-reducing), the FTIR (Fourier
transform infrared spectra) method, CD (circular dichroism), RAMAN
spectroscopy, carbohydrate staining (PAS method), oligosaccharide pro-
filing, determination of the monosaccharide composition and isoelectric

focusing.

The stability of solid forms or 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 the protein at regular intervals, for example by the above-men-
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WD 2005/ 051355 PCT/ EP2004/ 012837 -43 suitabl e range,

preferably in the m cronolar range and nore preferably

in the nanonol ar range. Determ nation nethods: 5

R HIOHPHHG5Y et er mi nati on met hods, the present iFGEEFPF08#{012837
enconpasses all determ nati ed4net hods known to the

person skilled in the art or fromthe Iliterature.
Crystalline structures can be determ ned, for exanple,
wth reference to 10 diffraction spectra in the X-ray

di f fionad determinatipnonetitods| (SEpHPLCG HTalR, SREyRAGH (reducing or
structures .of .anti bodi es according to the invention
can”%%*eékﬁﬁﬂnined by microscopic studies using

pol arising filters. Further deter- mnation nethods,

wi t hout being restricted thereto, enconpass el ectron

pholethaziscfor #pddetetmirdtordsftiae bivleyioan acfivity et effioacy of solid
size, structural integrity, purity or glycosyla- tion
pat fosing ascotdieg 4o thelinveptien it pracipitaled eryallinayveiacipiiated

onc B SaBATE st FENET SLEPeatsq FFRIEREREPss, o bxample,
SE- fhthéut tféiﬁg ir88riRRPhBEtod ELRSA | BiBlogida I8l ra'seays,l FTIR or

sequenci ng, 20 SDS page, TRIS/glycin€ gradi ent ge

(no@bx educing), the FTIR (Fourier transforminfrared
spectra) nethod, CD (circular dichroisn), RAVAN
spectroscopy, carbohydrate staining (PAS nethod),

onERERISY 456 aBleininqtldrT b refiibed BobAtatripplidficy of solid
25 fBhmsTomhs bttordiig BolHedn{enten pr preeipnated taRgalline,

according to the invention can, for exanple, be
det priegipil@tsd npotesystalisendissebed artsuspended fam andtthusthe

id of stahility. f | e st to .
25 PR IBYORh RIERATICR MATR SRR ot Saman Ao, dhe Crve size
4709 . . e .
o T RSERs Si® TR, K S le) WithoL o Postricted
st rihetetoalisual inspection, sub-visible particles analysis, nephelometry or

turbidimetry or dynamic light scattering characterisation.

Above and below, all temperatures are indicated in °C. In the following
examples, “conventional work-up” means that water is added if necessary,
and, if necessary, the pH is adjusted to between 2 and 10, depending on

the constitution of the end product.

Example 1: Agents and precipitation and/or crystallisation condi-
tions which can be used in accordance with the invention

The following list includes in each case all feasible hydrates, related
salts and derivatives of the said compounds which are known to the

person skilled in the art.
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integrity of the protein at regular intervals, for
exanpl e by the above-nen WO 20051051355

PCT/ 4/ 012837 -44 tioned determ nation

@3‘&5@93%- R, SDS- PAGE (reducing or non-regﬁéffﬁga%wmusn
Met hods for the determ nati ondaf- t he bi ol ogi cal
activity or efficacy of solid 5 fornms according to
the invention in precipitated crystalline,

preci pitated non-crystalline, dissolved or suspended
form enconpass, for exanple, wthout being restricted
thqret &%&Mgﬁgﬂyal cell assays, FTIR or CD.
10 ‘Met T m nati on of reduced
aggregation tendency of solid forns forns according

to the invention in precipitated crystalline,
pr dcl piSaitsed non-crystal line, dissolved or suspended

formand thus the ssibility of preparing.highl
CofRiCHATRIE SRS 8 fEhy e, Aojassiimaigride Sedium chio-
r [ : A . [ _
P ZeP biifiyh EEARERS dipSlasERTRY GroghbliothnaE, o
Dafdidlrmmr@%aiprﬁis@ha@@ih?umm,t aim@niurhWutfiats, rptrmpniam ace-
dynam c |ight scattering characterisation. Above and
beltali@, agmonivmdaiomide sammoniumeheridal tiiammoniwmditeate, di-
foll owin X | es., "conventi onal rk-up' ans t hat
wa EEIMPRay AR SBenFral AlPGIoniuy dipyirogenhashhals idimmo-
t hey j d.ﬁ{og MBRA  ciffRPENd
th@lﬁygﬁ{%i on gpb[t‘éhgﬂénd p}%gﬁr.awléx%ﬁpl e (:gl:rﬁtg?ge tdgate,
andmazole ipitas siumaavetate, potassaint bserhiden triquotdssium atrate
whi ch can be used |n accordance with the invention 25

Th&INYSIRtEgPPIasE UM dinydeagenpnosphate fotassium ikt anag-

oSt ach Rt etanytae rit R LR nSlatifare dgne-
t hgih thioPie hexahydrate: magnesium sulf$le PRk 3RS sodium

PCT/ EP20041012837 - 45-
dihydrogenphosphate monochydrate, sodium sulfate decahydrate, proline,

succinic acid, zinc acetate dihydrate, zinc sulfate heptahydrate

1.2 Polymers:

for example polyethylene glycol (PEG):

cyclodextrins, dextran, sodium carboxymethylcellulose (Na-CMC), polox-
amer, polyacrylic acid, polyethylene glycol monomethyl ether (MPEG),
polypropylene glycol (PPG), polyvinyl alcohol (PVA), polyvinylpyrrolidone
(PVP)

1.3 Organic solvents:

for example ethanol, glycerol

2. Adjuvants:

for example viscosity-modifying substances, detergents (for example
Tween®, Solutol® HS 15, Pluronic®, Cremophor® EL, Avacel® 20, poly-
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1. Precipitation reagents: 1.1 Salts: 5 for exanple
sodi um acetate tri hydrate, potassiumchloride, sodium

chlo- ride, trisodiumcitrate dihydrate, di pot;s& um .
WPRBYESBhosphat e, di so- di um hydr ogen’ phos pHA{IdEF2004/01283

di hydrate, ammoni um sul f at e, - 48woni um ace- tate,

amoni um brom de, ammoni um chl ori de, triamoni um
citrate, di- anmonium hydrogencitrate, anmonium di

hydr ogen phosphate, diammp 10 ni um hydr ogenphosphat e,

d| axyaihylenetserbitan mongoleate), seddcing ggRnts tlatathione, 2-mer-

1 FdPR g WS “%‘oqﬁ?ﬁt%@wﬁﬁé%%%ﬁ&;@mﬁtﬁerA)

d| hydr ogenphosphat e, potassiumsulfate, - nesium
acetate tetrahydrate, nmagnesi um brom de hexahydr ate,
ma@ne Bsffars: chl ori de hexahydrate, nagnesium sul fate

&Eahydr ate sodi um 15 di hydr ﬁenphospha
re;@fnﬁ%p 9sphale RifferaNa (ge apRhate; Bys@,wmaddmon of

e BBl B ButsTS ?@@@é@tﬁq&'@z& eoftPp B ge 002
gl Yitrake bBE@b Né@n@(@ loPeRE BiS o§§il§td|§\lﬂ atﬁml PUMS 5: also with

car boxynet hyl cel | ul ose (Na- CMZ), pol ox- aner,
poagdition|af isatonigity @gents (igr exmngleyrd@ﬂ:l)notln@mahg/ larealsercon-

ol I I | (PPG, | yvi nyl al cohol
(e ebls B I SRS S atione (Pv) 25 1. % O ganic
Sogﬁf@d?ﬁéte Bﬁereéﬁ'ﬂﬁcﬁjtﬁt@a@é glycerol 2. A iuvants:

npl e viscosity-nodi fying substances, detergents

(facetat@rmff@r 30dilme anélate, filabbat 29— BS 15,
Pluronic(r), Crermophor(r) EL, Avacel (r) 20, poly WO

20bstidmednEferopHRIBI S 019887 - 46 oxyet hyl ene
2 BB R0 T4 hi ot el fol) . compl exing
aggieme M pisERarokyefBiy\bB/ichie): pH about 8.6 to 10.6
glycinate buffer: pH about 6.5 -7.5
imidazole: pH 6.2t0 7.8
potassium chloride: pH about 1.0 to 2.2
lactate buffer: pH about 3.0 - 6.0
maleate buffer: pH about 2.5-5.0
tartrate buffer: pH about 3.0 -5.0
TRIS: pH about6.8 -7.7
phosphate/citrate buffer

4. pH range:
The theoretically conceivable pH is pH 4 — 10, preferably pH 5 -9

5. Temperature range:

The theoretically conceivable temperature range is the temperature from
-10°C to 40°C; preferably 0-25°C, particularly preferably from 4°C to 20°C.
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5 for exanpl e phosphate buffer: Na (or K) phosphate;
also with addition of 1isotonicity agents (for exanple
NaCl (or KCl)), possible pH about 6.0-8.2 citrate

buffer: Na citrate or citric acid, possible pH ab
WOR0GSSI3] so with addition of isotonicity ad’&?t’%m""*mus”

(for exanple NaCl); other sal#s-are also con- ceivable
for the isotonisation. 10 succinate buffer: pH about
4.8 - 6.3 acetate buffer: sodium acetate, pH about 2.5
- 6 histidine buffer: pH about 6.0 - 7.8 glutamc

acbd: ptakdliserso 10.2 gl ycine

(N, N-bi s(2-hydroxyethyl)glycine): pH about 8.6 to 10.6
15 glycinate buffer: pH about 6.5 - 7.5 im dazole: pH

6.2 1t op, gig@@ssi um chloride: pH about 1.0 to 2.2
| act at% pH about 3.0 - 6.0 numleate buffer: pH
abfontexarrple abgifin2) otritHinatlgsibef histidineHgaliamic 8cid, aspardic

TRIS: pH about 6.8 - 7.7  phosphate/citrate buf fer 4.
pHaﬂgn@@Iewerﬂeueiﬁ@oat@mra,ea|nfvnwﬂﬁsaneam@s'aﬁ trgptgphan,

BB B RBI0501 o 1 cmper atar o range 1o the

tenperature from -10C to 40C, preferably 0-25C,
particul arl y preferably from4C to 20C. 30 WO
2069/0 ugsars mgtonalssj -47- 6. St abiliserS' 6 1

no ac:l? for e Ie r i ni ne, ornithine, é/
CABRWIC SHEROSR %Fg}ﬁr faanoge gpiajtose, galac OSe
' Sﬁ‘b?&&%ﬁ n?orb'o@lécid?ﬁnos% %h%?oseo'aﬁ%s%hﬁﬂé NG &Y RIS

amine, galactosamme neuramic acid

6.3 Antioxidants:

for example acetone sodium bisulfite, ascorbic acid, ascorbic acid esters,
butylhydroxyanisole (BHA), butylhydroxytoluene (BHT), cysteine, nordi-
hydroguaiaretic acid (NDGA), monothiogiycerol, sodium bisulfite, sodium

metabisulfite, tocopherols, glutathione

6.4 Preservatives:

for example m-cresol, chlorocresol, phenol, benzy| alcohol, methylpara-
ben, propylparaben, butylparaben, chlorobutanol, phenyl mercury nitrate,
phenyl mercury acetate, thimersal, benzalkonium chloride, benzethonium

chloride

6.5 Cyclodexirins:
for example hydroxypropyl-B-cyclodextrin, sulfobutylethyl-p-cyclodextrin,

y-cyclodextrin, a-cyclodextrin

6.6 Albumins:

for example human serum albumin (HSA), bovine serum albumin (BSA)
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nmet hi oni ne, serine, proline 6.2 Sugars and sugar
alcohols for exanpl e sucrose, |actose, glucose,

WBNPRSR135aRl tose, galactose, 10 fructose, sORpGHS004/012837
rafri nose trehal ose, gl ucosam ne, N nethylglucos-

am ne, gal act osam ne, neuram48acid 6.3 Antioxi dants:
for exanpl e acetone sodium bisulfite, ascorbic acid,
ascorbic acid esters, 15 butyl hydroxyani sol e (BHA),
buéry7l hegdr xyt ol Pe e (BHT), cysteine, nordi-

ogdh i -(ND&) , nonot hi ogl ycerol, sodi um

' | idie. tocopherols,
gl ur %hﬁgﬂ ég‘é&&g}g@%ﬁq\égtﬁ%@ 20 for exanple
m cresol, chlorocresol, phenol, benzyl alcohol,

net hyl Eara ben, propyl par aben, butyl paraben,
ch(ﬁ nol , phenyl mercury nitrate, phenyl nercury

B B T [0 BiBle it mpgpesium

exaﬂahae fwaié@w@mﬂmb Pomemafipel EDTA ffor example Na-EDTA)
sul fobutyl et hyl - p-cycl odextrin, "y-cyclodextrin,

a-cycl odextrin 6.6 Al bum ns: 30 for exanple hunan

serum al EumB g HSAE bovi ne serum al bum n (BSA) WO

2005/ ! 04/ 012837 -48- 6. 7 Pol yhydri ¢

al I -
Sa\fb?%?h@p d Q6d|ﬁﬁ?mloﬁd8é¥&t%591urq ?@B\?ﬁ glJeBBea! @9 d%x

or exanmpl e ac exanp

aCﬁbQé,@oduﬂTﬁgihﬁﬁrﬁdéﬂso@h]rﬁlsuﬁate cal ci um chl ori de,
tronmet ham ne, EDTA (for exanple Na-EDTA) 7.
I sotonicity agents: for exanple sodium chloride,

PO SRl 22 e st 8 Epuiflot “hith arfiomidh LR5E
500 ul of protein (20 mg/ml in 10 mM phosphate, pH 8.0)
400 pl of buffer (10 mM phosphate, pH 8.0)
100 pi of precipitant (saturated ammonium sulfate solution in 10 mM phos-
phate, pH 8.0)

The addition of the precipitation reagents to the protein solution is carried
out in solution (batch process). After the pipetting, the sample should be
mixed by “hand shaking”. The process can be carried out at room tem-

perature or 4°C.

Example 3; Crystallisation of Erbitux’" with ethanol

500 ul of protein (20 mg/ml in 10 mM citrate, pH 5.5)

400 yl of buffer (10 mM citrate, pH 5.5)

100 yl of precipitant (50% (v/v) of ethanol in 10 mM citrate, pH 5.5)

or

500 i of protein (20 mg/ml in 10 mM citrate, pH 5.5)
500 i of precipitant (50% (v/v) of ethanol in 10 mM citrate, pH 5.5)
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Exanple 2: Crystallisation of ErbituxTM w th anmoni um
sulfate 500 pl of protein (20 ng/mM in 10 nM

0 pH 8.0) 400 pl of buffer (10 nM ph
B&%ﬁ%@ﬁ&s 100 pl of precipitant (saturated amm“’m”
sul fate solution in 10 nM phed® -phate, pH 8.0) The
addition of the precipitation reagents to the protein
solution is carried out in solution (batch process).
After the pipetting, the sanple should be 20 m xed by
"“hand shaki ng". The process can be carried out at room

te . E | : i i . . .
cr e BRI B ey Armine B Badenty o TC braSRhadilich o carried
10o0MnCcdILfére (batth g)réaes%& ARE thle mpetiing! #le $dfprRMhould be
citrate, pH 5.5) 100 pl of precipitant (50% (v/v) of

et axax by fharod ahalong’. dihe, pliokiess 5an bercagdeg @uit @it redm tem-
protein (20, jm/mM in 10 MMcitrate, pH 5.5) 500 pl of

pr BEFAUESRAE 45006 (v/v) of ethanol in 10 mMcitrate, pH
5.5) WD 2005/ 051355 PCT/ EP2004/ 012837 -49 The

addition of the precipitation reagents to the protein

soEuhm eif Precipitationof Erbiswt Utwith aihaioriugy saiate) .
After the pipetting, the sanple should be nixed by
" hafa |4 kakrotgin (20negpmidocdsmbhphosphater pHB.Gut at room

te etature, or ,4C. le 4: Pregipitatjion. o

e+ BP0 of S Pl i St e BB 5 TR SHTUURTD ol MM ghos-
ny j phosphate, pH 8.0) 500 pl of

pré@%tﬁ:' ?aHﬁ@' saturated amoni um sulfate solution in 10

nmM phos- 10 phate, pH 8.0) or 200 pl of protein (20

ng/mM in 10 mM phosphate, pH 8.0) 15 800 pl of

pr8ti pitant (saturated ammoni um sul fate solution in 10

nmM phos- phate, pH 8.0)

200 pl of protein (20 mg/ml in 10 mM phosphate, pH 8.0)
800 ul of precipitant (saturated ammonium suifate solution in 10 mM phos-
phate, pH 8.0)

or

500 pl of protein (20 mg/ml in 10 mM citrate, pH 5.5)
500 il of precipitant (saturated ammonium sulfate solution in 10 mM cit-
rate, pH 5.5)

or

200 pi of protein (20 mg/ml in 10 mM citrate, pH 5.5)
800 pl of precipitant (saturated ammonium sulfate solution in 10 mM cit-
rate, pH 5.5)

The addition of the precipitation reagents to the protein solution is carried

out in solution (batch process). After the pipetting, the sample should be
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or 20 500 pl of protein (20 nmg/mM in 10 mMMcitrate,
pH 5.5) 500 pl of precipitant (saturated amoni um

sulfate solution in 10 nMcit- rate, pH 5.5) or 25
YED2WF09385rotein (20 mg/ml in 10 mMcitrate, PHIEPH|4/012837

800 pl of precipitant (saturat@d amoni um sul fate
solution in 10 mMMcit- rate, pH 5.5) 30 The addition

of the precipitation reagents to the protein solution
is carried out in solution (batch process). After the
pi pixed hy,'hand sbakipge Brpracess omtz&)%vr 1@gsat room tem-
PCT/ EP2004/9 837 -50 m xed by "hand shaki ng". The

pr GEERIST& 9h4K carried out at roomtem perature or

4C. Exanpl e 5 Precipitation of ErbituxTMw th PEG 5
500 pl of protein (20 ny/nl in 10 nM phosphate, pH

8. m&hﬂreoipﬂatmn eﬁErm@%”(wztn)PBG PEG 4000 in
10 nmM phosphat e(:ZdOH 8.0) or 10 500 grotel n (20

ng 6RO Hlef pootein 624 mgrrel lnp1-@ ml\dsphgsm@ﬂe @H Peci pi t ant

%é‘QdJ“?”a\‘ PepeipiEgi ok ot REG 046 Thiip Aiicibat et 8.0

8 0) 500 pl of precipitant (50% (w v) of PEG 8000 in
10 mM phosphate, pH 8.0) or 20 500 pl of protein (20
ngbm in 10 mMMcitrate, pH 5.5) 500 pl of precipitant
(50% (W v) of PEG 8000 in 10 mMcitrate, pH 5.5) The
addition of the precipitation reagents to the protein

| ' h .
a o0 Rt pEo 68 (3ot G a8 bl 8 2 e by
t 2%00 mmlﬁré@pnarﬁ%m ORR&S Bf PEG BO0G & N0eeMatitrail pHB!®)

or

500 i of protein (20 mg/ml in 10 mM phosphate, pH 8.0)
500 ul of precipitant (50% (w/v) of PEG 8000 in 10 mM phosphate, pH 8.0)

or

500 pl of protein (20 mg/ml in 10 mM citrate, pH 5.5)
500 pl of precipitant (50% (w/v) of PEG 8000 in 10 mM citrate, pH 5.5)

The addition of the precipitation reagents to the protein solution is carried
out in solution (batch process). After the pipetting, the sample should be
mixed by “hand shaking”. The process can be carried out at room tem-

perature or 4°C.

Example 6: Microscopic investigation of the crystal form
The crystals obtained in Examples 1 and 2 were investigated by micros-

copy. Both the birefringent properties which are typical of crystals and the
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perature or 4C. Exanple 6: M croscopic investigation
of the crystal form The crystals obtai ned i n Exanpl es

1 and_2 were investigated by mcros- 30 copy. B t
B BP¥HIEnt properties which are typical of c‘?@'ﬁ@%ﬁo 12837

and the WD 20051051355 PCTI EP20641012837 -51
stainability with Coomassie Brilliant Blue which is

typi cal of proteins were detected. Crystals having a

si ze of about 50-200 pmwere found. 5 Exanple 7: _

| netainakyklyi with 6oomassys Bellignt Blusswhigh isdypigak 9f preteins were
prgc' itc'gtes obtained in Exanples 4 and 5 were

re ?L‘%&‘? ed and investigated by FT-1R spectronetry.

Therpdthtehavidg adfizé BAAbOR SO0 @mSherelfdangt arting
mat eri al before precipitation and of the redi spersed
precipitate were congruent. 10 Exanple 8: Perfornmance

of the crystallisation t hod described in _\W02072636
| nExamplei7; 'ng&hq Rregipiates tarinatvity cati on

expLP e Pralds SRBNesUh TreMBS B A5 Warg rEGRbEfRed gne
Cr yhiealigateldi BIFTAR Spertemitnl Mhebemideeld2adefiestbn spectra of

crystal by nmeans of the Wzard | screen. Although

netht stagirgpenatenigltedore precipitatioaiansdf thadedispresed precipitate
precipitation,conditions using calciumchloride or
caWﬁr‘gﬁPnQM*t e, they were, however, |ikewise forned
incitrate buffer solution wthout protein. Thus, the
needl e-shaped crystal s described are obtained 20 both

f r Exaiiid e[8: oPerforamnde ohthencryisksllisatiohi metissdideskribed in
(wthout protein) wusing the process described in
WWQ028B2636t is clear fromthis that these are

ItO L Sg; ?lt% ,cgtpplgfrféfposp@ttgglg}% i_Pna%L{SW%aitign%b%ﬂ?iGgg, it was
first attempted, in a control experiment as described in W002072636, to
obtain crystals which can subsequently be used as seed crystal by means
of the Wizard | screen. Although needle-shaped crystals were obtained
under the precipitation conditions using calcium chloride or caicium
acetate, they were, however, likewise formed in citrate buffer solution
without protein. Thus, the needle-shaped crystals described are obtained
both from the protein solution and the negative control (without protein)
using the process described in WQ02072636. It is clear from this that
these are presumably at best protein inclusions in crystals of the pre-

cipitation reagent.



52 Patent Cainms Crystal of an anti-EG-R anti body
and/ or one of its variants and/or fragnments which
results in biologically act4pve anti body protein
through dissolution or suspension in aqueous nedi um
obt ai nabl e by precipitati opa@dntORimati body and/ or
one of its variants and/or fragnents dissolved or
suspended i n aqueous nedi um by nmeans of a

b AL 9
pol yner Sfr%@rﬁéﬂ[s Wﬁféﬂr}bguﬁé’in"t%{ogi%‘ﬂg!%%ﬁgé BhtiBddyBrotein through

reagent . Crystal according
char act edisseldtion or lsaspersson in aguEousf medium,ehiainable by

sul fate, sodi.um acetate, sodiumcitrate, potassiu

hos pHREIPIBREN o % AR ARC/GL 0hE o ts Vatia Andlor fragments
reagent, gidso| BEFRLIn S e 8 el nsQrad Pecipitati
1to 3 clﬁ%?g%%{ﬁ?ggd in tlhgét]'1 thqunt P?E%:@ﬁtsi%odgﬁ pitation
i s nonoceageht.and of rnurine or human origin, 5.

Crystal according to Caim4, characterised in that

the anti-EGFR antibody is of nmurine origin and is

chi mger | cc,q;stg]%aroﬁﬁg to éiailﬁe Y,Zé}rﬁrgﬁéﬁ%é@imaggagisﬁbﬁde of salts,

5, characteris at t anti

Mab C229pdlgmersandior ocgaritibolhéats §pacipifation.redgent.
Process for the preparation of a crystal of an

anti - EGFR anti body and/or one of its variants and/or

fra ”tég\ré’f(;%l%ﬁbﬁﬂ%&%%ﬁd&m@%tﬁ%&@ﬁé% f#fthiaY Bse is made of

ant i body i ssolution or suspension In
aqueous arediomiom sulfatea sbdiuns adefate tdvaiurh odtratet pbtadgium phos-
and/or one of jits variapnts and/or . fragnments dissolved

or suspdhid, Fﬁﬁa@p@etjgﬂ‘@ap 2% BFPQ'B'taéPgJPﬁQ?%&ed by

nmeans of a precipitation reagent, and the

precipitation product is separated off. 53- 8.

Process Crystal dicogrding fd aneror marb af &aiars $¢al3j charaaterised in that
use i s nmade ofEégrmni um syl fate, PEG and/.or et hano

) , | as . .
preci pi ttAe 2eH-EEhfettibogy ipmanasonal and of frwiia gt yman origin.

conprising at |east one crystal according to

5. Crystal according to Claim 4, characterised in that the anti-EGFR
antibody is of murine origin and is chimeric or humanised.

6.  Crystal according to Claim 5, characterised in that the anti-EGFR
antibody is Mab C225 (cetuximab) or Mab h425 (EMD 72000).

7.  Process for the preparation of 2 crystal of an anti-EGFR antibody and/ol
one of its variants and/or fragments which resuits in biclogically active
antibody protein through dissolution or suspension in agueous medium,
characterised in that the antibody and/or one of its variants and/or
fragments dissolved or suspended in aqueous solution is precipitated
by means of a precipitation reagent, and the precipitation product is
separated off.
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one or nore of Clainms 1 to 6 and optionally excipients
and/ or adjuvants and/or further pharnaceutical active

i ngredients. 10. Pharnaceutgfal preparation according

to daim9, characterised |n that t he anti body

conce tra'gl on is 10 - 200 11. Pharnaceuti cal

pr epa¥at i BIPCEEE BEAPRING t9 @aé'ﬁrz oharasignisas erthetbase is made of

127 e rHCRRE el PG Ahud dibactd s maRp IR toagent

one of its variants and/or fragnents according to one
or nore of Clains 1 to 6 for the preparation of a
nedi c¥-ne Mrarcracesiipal m’epatam@nmmmgen@gmt \eaat one erystal according to

25, Uee” A0 aBE Bt larisny 15 pB BREIC R AR Ao adiuvants
medi ci ne érfwovtfuqher bﬁéﬁrﬁ@éﬁuti@ﬁﬂé&fveﬂh@@@(érﬁé' s of

tunours and/ or tunour netastases. 14. Use according to
G aim 13, where the tumour is selected fromthe group

et Eﬂw&a%%ﬁt il PIPRiatioh ACCLYRa it Ll @araderised in that
tumour, lRé wREEGdyY & trat.ﬁﬁﬂ@qmu 800 mmem a, lung

adenocarC|nona small-ce 'ung carcli pancreatic
cancer, glloblastona and breast car ci noma.

11. Pharmaceutical preparation according to Claim 10, characterised in that
the antibody concentration is 50 — 150 mg/ml.

12. Use of a crystal of an anti-EGFR antibody and/or one of its variants
and/or fragments according to one or more of Claims 1 to 6 for the
preparation of a medicine which comprises the biologically active
antibody and/or one of its variants and/or fragments.

13. Use according to Claim 12 for the preparation of a medicine for the
treatment and/or prophylaxis of tumours and/or tumour metastases.

14. Use according to Claim 13, where the tumour is selected from the group
consisting of brain tumour, tumour of the urogenital tract, tumour of the
lymphatic system, stomach tumour, laryngeai tumour, monocytic
leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pancreatic
cancer, glioblastoma and breast carcinoma.



