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eosi nophils, nmacrophages, nonocytes and airway snooth nuscle cells.
20 IL-13 has been linked with a nunber of diseases, in particular,
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Mol Physi ol , g2QQ%atud82(5bB. 363%=449),.248-501m | ar phenot ype was observed

30 in a transgenic nouse in which IL-13 was specifically
overelpressed in the

Although initially identified as a Th2 CD4+ lymphocyte dérived cytokine, IL-
13 is also produced by Thl CD4+ T-cells, CD8+ T lymphocytes NK cells,
and non-T-cell populations such as mast cells, basophils, eosinophils,
macrophages, monocytes and airway smooth muscle cells.

20
[1.-13 has been linked with a number of diseases, in particular, diseases which
are caused by an inflammatory response. For example, administration of
recombinant IL-13 to the airways of naive non-sensitised rodents was shown
to cause many aspects of the asthma phenotype including airway

25 inflammation, mucus production and airways hyper-responsiveness (AHR)
[Wills-Karp, M. et al., Science, 1998. 282(5397), 2258-2261; Grunig, G. et
al., Science, 1998. 282(5397), 2261-2263; Venkayya, R., ef al., Am J Respir
Cell Mol Biol, 2002. 26{(2), 202-208; Morse, B. ef al., Am J Physiol Lung
Cell Mol Physiol, 2002. 282(1), L44-49]. A similar phenotype was observed

30 in a transgenic mouse in which IL-13 was specifically overexpressed in the
lung. In this model, more chronic exposure to IL-13 also resulted in fibrosis
[Zhu, Z. et al., J Clin Invest, 1999. 103(6), 779-788].
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lung. In this nodel, nore chronic exposure to IL-13 also resulted in
fibrosis [Zhu, Z et al., J din Invest, 1999. 103(6), 779-788].
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genetic pol ynorphisns in the I1L-13 gene have al so been linked to
allergic diseases. In particular, a variant of the IL-13 gene in
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Mol Genet, 2Q00.. 9(4).,.549-559: Ho . et oo AT
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0 .
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Aside from asthma, IL-13 has been associated with other fibrotic conditions.
Increased levels of IL-13, up to a 1000 fold higher than IL-4, have been
20 measured in the serum of patients with systemic sclerosis and in broncho-
alveolar lavage (BAL) samples from patients affected with other forms of
pulmonary fibrosis [Hasegawa, M. et al., J Rheumatol, 1997, 24(2), 328-332;
Hancock, A. et al., Am J Respir Cell Mol Biol, 1998. 18(1), 60-65].

25 It has been demonstrated that overexpression of IL-13 in the mouse lung
caused emphysema, elevated mucus production and inflammation, reflecting
aspects of human chronic obstructive pulmonary disease (COPD) {Zheng, T.
et al., T Clin Invest, 2000. 106(9), 1081-1093].

30 It has been proposed that IL-13 may also play a role in the pathogenesis of
inflammatory bowel disease [Heller, F. ef al., Immunity, 2002. 17(5), 629-

38] and raised levels of IL-13 have been detected in the serum of some



30 It has been proposed that I1L-13 may also play a role in the

pat hogenesis of inflammtory bowel disease [Heller, F. et at.,

| muni ty, WOGP07T0B7{#8), 629- 38] and raised | evels of | RCIAGBRANERSEN
detected in the serumof sone WD 2007/ 036745 3 PCT/ GB2006/ 003650
Hodgki n' s di sease patients when conpared to nornmal controls [Fiumara,

P. et at., Bbagein'?8dase PliShis WBA céBpled thlnotmal BBARLIOFSuMLR, H. 9

believed to be therapeutlcaILy useful in the 5 prevention of tunour

recurrence off.-nBlegsh 200, $8@) 2% 7-R87%e al ., Nat | nmunol, 2000.

1(6), 515-5201. Inhibition of IL-13 has al so been shown to enhance
anti-viral vaccines in animl nodels and may be beneficial in the
treat ment of IHLY amdbibiserare nhlsot ibelisvall steades thekhparnically. uBefubt iral the

Proc tl  Acad Sci UfS A, 2002. 99%92?0), 13020- 133@5}. 10, An ant i b%ja}/
di recfed appPBAERIeY f IWHOUL, FepynrpRce 10Ls MskastpsifeddrTabsd. Mropr @/, Nat
exanpl e, WO BR@an80 759, (14eT03 1920 ANk hndyn teanned egy d&édﬁbE@rgﬁhown to

describes a series of human anti-|L-13 antibody nol ecul es which are
shown to ne¢haare satiryviral3vageinegi ity agivsalwmodelsainsd sayi hedbanefipial gh the
potential usg,l ; ) - i SQr i

Accor di ng toggétgfe%g?) f giélgre%[degt?‘gfE%fe?{%g‘ggﬁgﬁ%gaﬁgfﬁ‘ﬁ%gﬁ’Sj‘ggbgf%tj?ﬁoc Natl
phar maceut i cAkad SondS$ AL, i2002 c 6920 st Bee(rN3025]13 anti body and one or
nor e Bhar maceutically acceptable excipients buffered to a pH of
4.5-8% with acetate buffer. 20 It is commonl y known that anti body

purificati onapr aaesHaReiréotel GablohcheRUIT 83 MHIMEBE Al psGPAEANRA. For
t echni ques, such as Chromat o%ragh separations (ee.mg'. Protein A
chr omat ogr aptramplen 84 habe 08k Q}%ﬂ{%ﬁ@pﬁg‘e ahutibey | Trehnolggy Limited)

consequence A I At QR 1 i use. of r
comsgatenee ke yTBRRE SlyRRNRSh97 AR SRS TR o JAVRT:
procedur e desartrdisd ILi-b3 AR PiDY4ha 76480 drequlaines tchbe WEepménttdndde in the

g:_lygl-zgegﬁldyg nat e(le :alaﬁ‘dgsfr%{atef&%%g er}s.A chr omat ogr aphy, 50nM Tri sHC

According to a first aspect of the invention there is provided a pharmaceutical
composition comprising an IL-13 antibody and one or more pharmaceutically
acceptable excipients buffered to a pH of 4.5-6.0 with acetate buffer.

20
It is commonly known that antibody purification procedures typically require
a number of separation fechniques, such as chromatography separations (e.g.
Protein A chromatography, ion exchange chromatography and the like). A
consequence of this manner of separation requires the use of a number of

25 differing buffers. For example, the antibody purification procedure described
in WO 2004/076485 requires the use of 50mM glycine/glycinate pH 8.0 for
Protein A chromatography, 50mM TrisHCl pH 8.0 and 20mM sodium
phosphate pH 6.5 for Q-Sepharose chromatography, and 25mM TrisHC1 pH
8.6 for DEAE-sepharose chromatography.

30
By contrast, the present invention requires the use of a single acetate buffer at
a fixed concentration and predetermined pH present within the composition of

the invention which has the advantage of being present throughout all I1.-13



phosphate pH 6.5 for Q Sepharose chromat ography, and 25nmM Tri sHCL pH
8.6 for DEAE-sepharose chromat ography. 30 By contrast, the Eresent

i nvention MEFIPYEE 4 he use of a single adetate buffer aRCT/GBIPGRIFESO
concentration and predeterm ned pH present within the conposition of
the invention which has the advantage of being present throughout al

| L- 13 WD 2007rtBehu putifpaiscareme/ Dogesthe as idfotys dufferi mat iamdy at the
steps. Thus, e of IS fer n at. the egi.nni ng.of ..
the purifi catb%g%ngn%ogggg% rbtl)%]tﬁ%tl‘{ ﬁélg&éﬂg%%’ '?’ {exgrr?tuigff‘%utpbhr%i %}tg‘gt Ii)l%hf?canon
process, thempeb@ss cdeseidrs desulds neducedofiod ofrPeRESINY tihdfecosiosid an
and an increase in product yield. 51t will be appreciated that

ref erences t OPOE3Ei BAUPUUStipldde references to an i nmmunogl obul i n
whet hey natural or partly or wholly synthetically produced. The term
al so covers any polypeptide or protein conprising an antigen binding
domai n. 10 Adt sidde fprrgniakids thebireferemepribstamibodpt iigdndbirefdravges to an

domain are mpl ecul uch Fab, ckFv, E dAb d; d.diabodi es.
s possi brE g kLT HonB e ArsconeRE sh viul seiiicAGeprodited.
t echni ques ofThelierfiecOsdicoasts A pEgPaRIRIrt PryiéiRdUeMpAEMGT an antigen
anti bodies or chineric, nolecules which retain the specificity of t%e
origi nal ant PB¥HEYE deWEH- t echni ques may i nvol ve introduci ng DNA
encodigng the i munogl obulin variable region, or the conplenentarity
determning regions (CDRs), of an antibody to the constant regions,
or constant ragibody fpigmerts arhdolockmpdgt ensintigon dindingidofrmirate molecules

i nmunogl obul in e f I RSt e, EP- A- 184187, (GB2188638A or
EP- A- 239400, slien 7B, %"? "bﬁy%gf%’ 51?5&8@@%’%&?% erat ure.

Al ternatively, novel VH or VL regions carrying CDR-derived sequences

may be generated using random nutagenesis of one or nore sel ected VH
ané / or g it Es poss?blegto take monoclongal and other antibodies and use techniques of
15 recombinant DNA technology to produce other antibodies or chimeric

molecules which retain the specificity of the original antibody. Such
techniques may involve introducing DNA encoding the immunoglobulin
variable region, or the complementarity determining regions (CDRs), of an
antibody to the constant regions, or constant regions plus framework regions,

20 of a different immunoglobulin. See, for instance, EP-A-184187, GB2188638A
or EP-A-239400, and a large body of subsequent literature.

Alternatively, novel VH or VL regions carrying CDR-derived sequences may

be generated using random mutagenesis of one or more selected VH and/or
25 VL genes to generate mutations within the entire variable domain. Such a

technique is described by Gram et al., PNAS USA, 1992. 89, 3576-3580,

who use error prone PCR. Another method which may be used is to direct

mutagenesis to CDR regions of VH and VL genes. Such techniques are

disclosed by Barbas ef al., PNAS USA 1994, 91, 3809-3813 and Schier er al.,
30 J. Mol. Biol. 1996. 263, 551-567.

As antibodies can be modified in a number of ways, the term "antibody”

should be construed as covering any specific binding member or substance



25 VL genes to generate nutations within the entire variable domain.
Such a technique is described by Gamet al., PNAS USA, 1992. 89,
3576- 3580, WORHE/43&S err or prone PCR. Anotsher net hod whiBT/GRAMGE3IGIEed
is to direct nutagenesis to CDR regions of VH and VL genes. Such
techni ques are disclosed by Barbas et al., PNAS USA 1994. 91,
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natural or whgH 7 O a0V P OCTRGHaR Pongealids dye Herefore
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to anot her polépe tide are therefore included. O oning an
expr essi on ofA- i 4P Ao 0d 282 raaddelsicge bedy phsERequerd 120694 eand

EP- A- 0125023, and a | arge body of subsequent literature. Further
techni ques available in the art of antibody engi neering have nade it

10 possi bl e tharihsokatheidqueseayadaplehinmdii aedafaamiﬂaagiia@mdéﬁmgammhede it
hurran hybrl do can gﬁ ge as desgrl bed Kontermann et at.
[ 200110 Ant i b&GSH lﬁnfﬁ ARRpenBumag 495G Spmagise aﬁ%WdeLﬁr%anW&gé’uman

di splay, anohhpfidomed 8l beheshd 8C AR 1Y KOERENHSNA BE 25 PGEHd1;C
bi ndi ng menbe?s 1h?is been described cl n dé[%.l I in manyggubql d():éilt |A5rr11téb0dy

such as Kont &ngtneariag, alSpripgemr dabaratorys Womalyl 04 Phage anégpdagi,c mather
o e R ATARbc090P ool ALY S A0E LUBBROT  ecn

replaced wt h uman an
conponent s oﬁesdnfhedfnushtmmmnmnyxﬁtbhnmummubh a S&chté@ianni aaila(smpga) and

huna nt i boq,!é ant i ens Ri bospo dlzﬁs]pl a free
trans 52“ on t @?ﬁ@f%‘@u%?@ﬁe? t Mgecls ‘i"r}ﬁ‘{g’gtf smf’%steo aR’H Q\‘N gffhes are
sequences, Z%MYat@h%@dtiﬁnbﬁ&fhlﬁyor?%@ﬂ 3ith ﬁﬁh‘%@%ﬂﬁ@&d}"ﬁ@fes%@é fe'a@mg
bi ndi ng nmenbers [Hanes and Pliickthun PNAS USA, 1994 4, 4937-4942,
He and Taussitjact other components of the mouse immune system, can be used for
isolating human antibodies to human antigens. Ribosome display, a cell free
translation technology which introduces mutations into known gene sequences,
20 may also be used to generate and/or optimise specific binding members
[Hanes and Pliickthun PNAS USA, 1994. 94, 4937-4942: He and Taussig
Nucleic Acids Res. 1997. 25, 5132-5134; Schaffitzel et al., J. Immunol.
Methods, 1999. 231, 119-135; He et al., J. Immunol. Methods, 1999. 231,

105-117; He et al., Methods Mol. Biol, 2004, 248, 177-189].

25
Synthetic antibody molecules may be created by expression from genes
generated by means of oligonucleotides synthesized and assembled within
suitable expression vectors, for example as described by Knappik e¢f al., J.
Mol. Biol. 2000. 296, 57-86 or Krebs et al., Journal of Immunological
30 Methods 2001, 254, 67-84.

It has been shown that fragmenis of a whole antibody can perform the

function of binding antigens. Examples of binding fragments are (i) the Fab



Nucl eic Acids Res. 1997. 25, 5132-5134; Schaffitzel et al., J.

| munol . Met hods, 1999. 231, 119-135; He et al., J. Imunol.

Met hods, 19§R007PB4745 105-117; He et al ., gvet hods Ml . BEGBRHIW3I6SO
248, 177-189]. 25 Synthetic antibody nol ecul es nay be created by
expression fromgenes generated by neans of oligonucl eotides
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oo CoomsRdl Bort Bl Trray RIOMSRERna200- | 2} (Mihe Sd-490] gbieh
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bi val ent fr agimked U}rompépﬁddlgnkw‘;vlhidlk@ldotﬁiﬂlé 13,20 ﬂBﬂia&m(tb' hesocifite@ form
chain, Fv nol ecul es (scFv), wherein a VH domain and a VL donain _are

li nkel by a ﬁép%qfw@ﬂllflﬂﬁ@g s Efirdier o Peiengend 988 neitis 42d-4abs Skusare et
to form 10 an;an di Si A .
423- 426 Hustan gﬁg‘%;%ﬁbﬁgg%sgf %gp gs%@ L’" 9%2%%?? (S}T%l%s cifalif B
bi speci fi c sidugkes %Tﬁlmfﬂﬁtﬁﬁﬁérmd( BT/ Wad2AREY 6Bl hvededti &) multispecific
"di abodi es”, .yl ti Ien tispeci.fi t nstruc
gene fusion [W/n\{ mlgged% gieag “%P@W@%%gj’maﬁ@igﬂ&ﬁ 498 jroc.
USA, 1993. 9%1;1344&&%] USRY, 136F\900164diagaady. 1pl Q@Y 88 dibbodp Yn&;@cuhas
stabi|jsed by the incorporation of disulphide bri ‘dges | i nki ng t e VH

1

and A2 domai a2y Re stahikissd By the incouppratienpploflisulphide; hoigges finking the VH
1239-1245] . aMé“VEO@drﬁﬁnQCI'TPrRé{'té?gezaaﬁ?"_I\Yat;hﬂa' Bestelip, 3 dod3 (AONBI0. 1]

al so be made |
Minibodies comprising a scFv joined to a CH3 domain may also be made [S.

Hu et al., Cancer Res,, 1996. 56, 3055-3061].

20 Where bispecific antibodies are to be used, these may be conventional
bispecific antibodies, which can be manufactured in a variety of ways
. [Holliger and Winter Current Opinion Biotechnol. 1993. 4, 446-449], e.g.
prepared chemically or from hybrid hybridomas, or may be any of the
bispecific antibody fragments mentioned above. Examples of bispecific
25 antibodies include those of the BiTE technology in which the binding domains
of two antibodies with different specificity can be used and directly linked via
short flexible peptides. This combines iwo antibodies on a short single
polypeptide chain. Diabodies and scFv can be constructed without an Fc
region using omnly variable domains, potentially reducing the effects of anti-

30 idiotypic reaction,

Bispecific diabodies, as opposed to bispecific whole antibodies, may also be

particularly useful because they can be readily constructed and expressed in



Hu et al., Cancer Res,, 1996. 56, 3055-3061]. 20 \Were bispecific

anti bodies are to be used, these may be conventional bispecific

ant i bodi esywowhdidlican be manufactured invya variety of WaOEEGBJbdalobdsger
and Wnter Current Opinion Biotechnol. 1993. 4, 446-449]; e.q.
prepared chem cally or from hybrid hybridonmas, or may be any of the
bi speci fic apt idadypfahadies s %ﬂ&'&ﬁ@p@%Mﬁide@%@H'a@%ﬁfbo% SPRGATE)
25 anti bodi es include those of the Bi TE téchhol ogy in which the

bi ndi ng donmaichgprpispriai biadingosniiciciiips panibe readéhyt sedgntes] fising Phagadisplay
used and dir ' de via,. t xi bl e peptjdes. . This.c ines
two anti bodi gwgﬁj%g@ﬁgr?og rlllglf?%%spoﬁyg’élﬁt PR %’ﬁéb%.%ﬁb%cg’o Feés%”g’ﬁdﬁept
scFv can be comshnicbethsedrichpwlithan sperificiey diRctddi A@ingh [Y-18arkhabh ¢ibrary
dormai ns, potentially reducing the effects of anti- 30 jdiotypic .
reaction. Bi Speder Madeiaiaaithe other sHBoSetrrisd BRd BaCHTROdRNR appropriate
ant i bodi es, ; arg;l e
readily const ucéfﬁlé%?zfggczegbr%!‘é@ggﬁ{ nwh\?\%g %ﬁgﬂ%?dggﬁ%@e%g WeWkQ@bs tnto
PCT/ GB2006/ 0b8BB@nEinesuing [ R geiwag as il (, rdteimmngor Ha6. folglpeqirll des

such as anti body fragnents) of appropriate binding specificities can
be readily sel ected using phage display (W94/13804) fromlibraries.
I f one arm ofit thgl db@bgfredistelio thie keftenceOnsdl and, IL.0r3 | fAgibaAFE, indilkde
a specificity directed agajnst 1L-13, then_a library 5 can be nade

wher el® he ot Beferedichsite davhels anfébosy antanbidagy oiragpptopich ds capable of
specificity sglesteds (B idd _1@NL4 ' b

knobs-i nt o- hgl eg en%irﬁgg?'iﬁ ngf%r e\lgxgyl%e%‘! g%@%ﬁ%%%ﬁ%?%%gggnhd
9, 616-6211. byt felldwinge tlppssyisatedset hturtlr dheEsmppest 3-10amand 23 30f WO
ant i body" in%hHglﬁ]W%ggref erences to a whol e anti body or anti body
fragnment which'i's capable of neutralising naturally occurring IL-13
at a concentration of |ess than 500nM by follow ng the assays as set
forthg’an Exanpl es % 10 and ﬁg of . WO 20051007699. 15 Preferabl t he

| L- 13%nt | body*REARY alths &5-Tiaptiibadyy nevizelises meptynally socgurting pbt eviey 2
that is equabotepcprniielsiual 28 blgerPRLEIRY pBlend of lan 43 PLAGEM binding

bi ndi ng

site formed by BAK502G9 VH domain (SEQ ID NO:15 in WO 2005/007699)
and the BAK502G9 VL domain (SEQ ID NO:16 in WO 2005/007699).

20 Preferably, the IL-13 antibody is a monoclopal IL-13 antibody, more
preferably a human I1.-13 monoclonal antibody.
A particularly preferred IL-13 antibody is one selected from those described
in WO 2003/035847, WO 2003/086451, WO 2005/007699 or WO

25 2005/081873.

For example, in one particularly preferred embodiment, the IL.-13 antibody is
BAK278D6 HCDRI-3 and LCDRI-3 (SEQ ID NOS: 1-6 in WO 2005/007699,
respectively). A set of CDR’s with the BAK278D6 set of CDR’s, BAK278D6 set of

30 HCDR'’s or BAK278D6 LCDR’s, or one or two substitutions therein, is said to be of
the BAK278D6 lineage.



site formed by BAK502G33 VH domain (SEQ I D NG 15 in WD 2005/ 007699)
and the BAK502& VL domain (SEQ I D NO 16 in WD 2005/ 007699). 20

Pr ef er abl yywotage7/u3e733 anti body i s a nonogl onal |L-13 armdieBRpis/avesse
preferably a human |L-13 nonocl onal antibody. A particularly
preferred IL-13 antibody is one selected fromthose described in WO

2003/ 035847, ()0, 2@9@{398?_&&@%1;}9% 20QP4007 SQ8L iR, FRe 299-%?%9@%6’{13; is

For exanple, 1n one particular referred enbodi nent, the

anti body i s BBEAKOZGDHEDBR3 andddC DR (SEQ SEQNOS: Ne& i -WOi 2008907699,
20051007699, reggelc)ti vely). A set of CDRs with the BAK278D6 set of
CDR s, BAK278PB*8&¥V6f 30 HCDR s or BAK278D6 LCDR' s, or one or two
substitutions therein, is said to be of the BAK278D6l i neage. WD
2007/ 036745 8 PCT/ GB2006/ 003650 In a further particularly preferred |
enbodidrent, {he Vet forther ipssidsnledy malesopcsmiopive:s., dhe 1amibodEgs

I D NOS: 7-124 (%F I taengl N )
particul arl yBlﬁ?r@%}(\gr]?gg% olglggﬁjej}%t]f(ﬁ?gggl(ﬁ?gjanﬂ%oggg/ﬁ %%QA%GF@IS%Q’
HCDR1- 3 and kGpRtvay (.SEQ I D NOS: 91-96 in WD 2005/ 007699,

respectively). In a yet further particularly preferred enbodi nent,
the I'L-13 antibody is 10 BAK1167F2 HCDR1-3 and LCDR1-3 (SEQ I D NCS:

61-66 in WO 219%5?/@97?5&331* paeSARsHY VileYorred Rntboahedtl!rthBeN-13 antibody is
particularly preferred enbodinent, the |L-13 anti body is BAK1183H4

HCDRILB and” BABRIEEF? SEDR D3 Nog: LOPR1G2(SEQ WD H0856669699W0 2605/007699,
respectively).. Jéﬁ%lﬁr?' evant set of CDR s is provided within antibody
framewor k reqgi Bhs 67 " ot her protein scaffolds, e.g. fibronectin or
cytochrone B [Koide et al., J. Mdl. Biol. 1998. 284, 1141-1151;

Nygren et al Cur t inion.in 20 Structural.. Bi ol ogy, .1997. 7 .
463-469] . Pr gil g ars{ 33%%) B)&Hg}cql?tgw qrre embodiment, t(ﬂg IL-?? antibody is
BAK1183H4 HCDR1-3 and LCDR1-3 (SEQ ID NOS: 97-102 in WO 2005/007699,

15 respectively).

The relevant set of CDR’s is provided within antibody framework regions or
other protein scaffolds, e.g. fibronectin or cytochrome B [Koide er al., J.
Mol. Biol. 1998. 284, 1141-1151; Nygren et al., Current Opinion in
20 Structural Biology, 1997. 7, 463-469]. Preferably antibody framework
regions are employed, and where they are employed they are preferably
germline, more preferably the aﬁtibody framework region for the heavy chain
may be DP14 from the VH1 family. The preferred framework region for the
light chain may be A3-3H. For the BAK502G9 set of CDR’s it is preferred
25 that the antibody framework regions are for VH FR1-3, SEQ ID NOS: 27-29
in WO 2005/007699, respectively and for light chain FR1-3, SEQ ID NOS:
30-32 in WO 2005/007699, respectively. In a preferred embodiment, a VH
domain is provided with the amino acid sequence of SEQ ID NO: 15 in WO
2005/007699, this being termed “BAK502G9 VH domain”. In a further highly
30 preferred embodiment, a VL domain is provided with the amino acid sequence
of SEQ ID NO: 16 in WO 2005/007699, this being termed "BAK502G9 VL

domain,



regions are enpl oyed, and where they are enployed they are preferably
germine, nore preferably the antibody framework region for the heavy
chain maywoeoDRBg74from the VHL famly. dhe preferred frREm&Bmodon36s0
region for the light chain may be %3-3H For the BAK502( set of
CDR s it is preferred 25 that the anti body framework regions are for

VH FR -3, SEQ 1D 1?321 Z@banrségr 2003/ 0@@9200? fiERBeCts ctcwel Yreabd fQfin

| i ght chain - 3271 n

respecti vel ycyrlamcﬂogmsflér -t Rdndfvipable fesif3, vaxiavl QdHIMRI n | s provi ded
with the am no acid sequence of SEQID NGO 15 in WO 2005/007699,
this being termed "BAK502& VH domain". In a further highly 30

preferred empagbBnf,, 8e VL d@TaAMibH prﬁw e@nw ftHihe 1A pRadedcdutical
sequence of SEQ I 'NO 16 in WD 200 1007 this being terned

" BAK502@0 VL corperitien lwrenzmwresfeﬁhe“@ewdrﬁ@ﬂ@@esme(mlseeorehp@ferabiy 50
preferred en‘g fi iy }hgs ehaﬁg prgply cross reacts with
S 18 Mt 5o

cynonol ogou BVari ant, QL30R Preferably, the
I L-13 antibody is present within the phar maceutical 5 corrposr tion in

an anount of bet and 200 /n1 nor, e abl .y nd,.100

mg/ m, espectEiFER gb t#rﬁ RRprmgsent ?Ja‘b‘?IS}POSl“H%‘P E}‘{Fﬁ?éiuttor %Qlﬂa fs 2 . 7,
conposi ti on hsPybderaty t505 ax phl 10f The 2efeltidn of su¥ASE pqrefoﬁfe@plsy%rﬁﬁéam
0.1. The selection of such a pH confers significant 10 stabil

t he plfar macestebdiy t@oﬁhﬁo@lﬂrn@ﬁeuf@h@pmswnalﬁmﬁ wé Bigrnative g%féﬁrs
control the Bﬁh ot Sthrea ﬁenlr ”c‘ﬁkélg @e{"&&&ﬂ&é es'ucgikrg gr @0na!?+ Sth'isQid?t?e
spha sodi um en

citrate, pho e, gl uta caco mal’eat e
tris- (hydrozitawet mhb}lﬂmtenommane (a’EDd}SI)yte sodium hydrogen maleate, ' tris-

2- (N- mor phol i,no) et hanesul phoni c .aci d )

organi ¢ aci d(lﬁ’d%‘r’@a?eﬁh@a%r%?@r%w (Tﬂ(sigE g B*Pfrc’ﬁzl Z?@?%‘*Sliﬁ?’f’&" acid
nore pref er ablESyOrhidAz A6 @hdlother dizehierRR Yurtbe acetate buffer is
present within the pharmaceutical conposition in an amount of

betwdén 1 and 100nM nore preferably 30 and
Preferably, the buffer is acetate buffer, more preferably sodium acetate.

Preferably, the acetate buffer is present within the pharmaceutical
composition in an amount of between 1 and 100mM, more preferably 30 and
20 70mM, especially 50mM.

It will be appreciated that references to “pharmaceutically acceptable
excipient” includes references to any excipient conventionally used in
pharmaceutical compositions. Such excipients may typically include one or
25 more surfactant, inorganic or organic salt, stabilizer, diluent, solubilizer,

reducing agent, antioxidant, chelating agent, preservative and the like.

Examples of a typical surfactant include: nounionic surfactants (HLB 6 to 18)
such as sorbitan fatty acid esters (e.g. sorbitan monocaprylate, sorbitan
30 monolaurate, sorbitan monopalmitate), glycerine fatty acid esters (e.g.
glycerine monocaprylate, glycerine monomyristate, glycerine monostearate),
polyglycerine fatty acid esters (e.g. decaglyceryl monostearate, decaglyceryl

distearate, decaglyceryl monolinoleate), polyoxyethylene sorbitan fatty acid



20 70mM especially 50mM It will be appreciated that references to
"pharmaceutically acceptable excipient” includes references to any
exci pi ent woppensswhal |y used in phar utical conposraT/GERIG/IBEESN
excipients may typically include one or note surfactant, inorganic
or organic salt, stabilizer, diluent, solubilizer, reducing agent,
ant i oxi dant | At S :

a typical sursfgglggt # %ﬁ@%ﬁ@%m%%%%n?%%ﬁ rg)(ﬁ; an é ygt@&%%%lﬁg
such as sor binoanolkate! poh@ixgtethylamessofkitgn rrmmmbneamne npwlgaoagﬂtlyylan@sorbitan
sorbitan 30 nonol a}urate Ol‘bltﬁn rmno mtat % ceri fatt%/ﬁb.
acid esters [mongpalmyaieePol¥axy ﬂ@ﬁ%rsg? o tgple fé"rl YREHTERY 71% P Goatan
gl ycerine nopagt&afed! $hiy oxw&hywnx%frbﬁ@l kAt YcRChHeRSIEES p()?yc&yethyiene

decagl yceryl m)nostearate decagl yceryl di'stearate, decagl

cery
monol i5nol eat eyrpitpbligisasiedrhip eprdyeryesisions fsatb:lspl at@traomfsiowil Mﬁlem

o ey G e et SR B A g

nmonost ear at epoﬂ?@{h}y@é%efgl}woertattyoad&dt@d‘nersn()a’]gpqioﬂljvdmﬂene glycol distearate),
pol yoxyet hyl ene sorbitan trj o] eate, poI oxy eto:l\é(l ene sorbit

n
tristearat e) POGKyBRylenay | 83l softBeTsol (F-& t yPRAIPEYRRYIERS (guﬁyl ether),
pol yoxyet hyl ol e, |y t h ne k1
tetraol eate) EH% ?2}%&&}%’?% %ﬂgﬁygﬁy@gréﬁe a%@?t y&gﬁﬁd gés?er slﬁﬁ)ﬁmy ylene
pol yaiyet hyl enbfogy}ymv!ﬂne nghost eaﬁlat,e)polquwaml mévcgﬂyysnwler@t toyopyl

acid esters | ene | '

al Ikyl et her sg(%gg’g. B@éﬁé ‘%}g%]teﬁyl %ﬁgm% Bgéﬁsﬁgr%h %%?"1 t%gl- ?6?%4%"53&%%

po: yoxypr opylhﬂdyq)r@}nky bth@tshﬁer 8. bel@xyﬂmbfleﬁxmljrl Mjhfenﬁl diber), polyoxyethylene
ol yoxypr opyl ene c et her oxyet 0X

Br o);;yl yloet Egh}’ ﬁ?@g’g}%ﬁgeﬁaﬁmreﬂﬁs I%ryoR HPB%‘?}% Egccé’)tégﬂryg

pol yoxyet hyl ﬁp@rog@hﬁxhp%&& e&ﬂber Spcﬁ?oﬂyetﬁ{,%ﬁ@xiﬁgéﬁ%’xenﬁex‘i%ﬁ’\}e@hGQYé

et her), pol yoxyethyl ene ydrogenate castor oils g.

pol yaiyet hyl Qﬁg’%ﬁ%ﬂlakﬂ@l gorbigel] wﬁsyf@ﬁhyp@la@xmyﬂlﬁ@@émlw derjgtyes (e.g.

oil), polyo e er t 5 e e

slor%)i tgl %e)é \AEJ%@'&E}% eglgx%@ nlqen!(iaﬁ/ hgﬁﬁaﬁ)(’ﬁgglle\l}%t ﬁ}/{ sy%ag?{g%%h&n (e-g.

pol yoxyet hyl gnbrokgeihlyian steanpl poldexyet hyl ene fatty acid ami des (e.g.

anionic surfactants such as C,,-C;, alkyl sulfates salts (e.g. sodium cetyl

yeonxeyethylene

sulfate, sodium lauryl sulfate, sodium oleyl sulfate), poljfoxyethylene CiCas
20 alkyl ether sulfates salts with an average of 2 to 4 moles of ethylene oxide
{e.g. sodium polyoxyethylene lauryl sulfate}, and Cy-C,; alkyl sulfosuccinate
ester salts {(e.g. sodium lauryl sulfosuccinate ester); and natural surfactants
such as lecithin, glycerophospholipid, sphingophospholipids (e.g.

sphingomyelin), and sucrose esters of C,,-C,; fatty acids.

25
Preferably, the surfactant is selected from polyoxyethylene sorbitan fatty acid
esters. Particularly preferal:;ly the surfactant is Polysorbate 20, 21, 40, 60,
65, 80, 81 and 85, most preferably Polysorbate 20 and 80, especially
Polysorbate 80.

30

Preferably, the surfactant is present within the pharmaceutical composition in
an amount of between 0.001 and 0.1% (w/w), more preferably 0.005 and 0.05
(w/w), especially 0.01% (w/w).



pol yoxyet hyl ene stearyl am de); anionic surfactants such as Cl18-Cl8
al kyl sulfates salts (e.g. sodiumcetyl sulfate, sodium]lauryl

sul fate, sv@amBbayl sul fate), pol yoxyethyl ene Cl D Cl SC126BabdpE650
ether sulfates salts with an average of 2 to 4 noles of ethylene

oxi de (e.g. sodium pol yoxyet hyl ene lauryl sulfate), and Ce C, s al kyl
sul fosuccinate ester salts (e.g. sodium/lauryl sulfosuccinate

ester); and natural surfactants such as |ecithin, .
gl ycer ophospkepinpled, of phitrpiephdepisenicprds ipeluge: sodivinn ivigride, npotassivm
sucrose ester C, o8 f . 1ACI_dS:. a t rf .
is selected f ?%%dSblcﬂ%%t ﬁ’@lf’}é*r‘?g’ S'S§§ ul“fi’rt\lg%g{a% g(}:(%{%m g@? E‘é{g’. WrlefitHium
Parti cul ar | y spiphfier @ht@sshmfpﬁuslil?m aﬁ(}i sioaidti)%oltﬁtmbbﬁtg o&%ny%the#&oldfiﬁm,
65, 80, 81 and 85, nobst prefera Pol ysor bate 2Q and 80, _especially
Pol ysot bat e 80! HmET PPy} %lt-%f§a? ackeHtorganip sald éh sodipmmghiofide

pharmaceutical conposition in an amount of between 0.001 and 0. 1%
(Ww, nore preferably 0.005 and 0.05 (ww), especially 0.01% (ww).
WD 2007/ 0367 PselenabbGT/ tr2 0%t 90865 6akt EXanmpressndf withippitbal phaongeeuwtical

salt include: _sodi.um chlorjd pat.assi u l.oyide,r cal ci um chl.ori.de
sodi um phospﬁgftn ?Slgg]ﬁilﬂr%ns% %ﬁnattogbei‘f‘fﬁ%nmlg%gdgﬂoﬂﬁgt gforﬁﬁrgtlgga:bd%éo ard
phosphat e and3sedi,uwspbtialy B3aavie or any ot her sodium 5 potassium or
calciumsalt. Preferably, the inorganic salt is sodiumchloride.

Prefetlbly, the inorganic salt is present within the pharnaceutical

conposi tion iﬂiaﬁi?_le%m%'ft of betneeds 10,204 ZQQ@MHemrb@aQétg%?gt_@meX 60y-

and 130nM especCially 85mM 10 Exanpl eS of a reducing ag I ncl ude

N- acet yl cysteedtptonNcysigdtey | holbayist ei add, t hithiodiglyedi d, thioethanolamine,
ST i It R —
thiosulfate, glutathione, and a C1-C7 thioalkanoic acid.
15
Examples of an antioxidant include erythorbic acid, dibutylhydroxytoluene,
butylhydroxyanisole, alpha-tocopherol, tocopherol acetate, L-ascorbic acid
and a salt thereof, L-ascorbic acid palmitate, L-ascorbic acid stearate, sodium
bisulfite, sodium sulfite, triamyl gallate and propyl gallate.
20
Examples of a chelating agent include disodium ethylenediaminetetraacetate

(EDTA), sodium pyrophosphate and sodium metaphosphateé.

Examples of a stabiliser include creatinine, an amino acid selected from
25 histidine, alanine, glutamic acid, glycine, leucine, phenylalanine, methionine,
isoleucine, proline, aspartic acid, arginine, lysine and threonine, a
carbohydrate selected from sucrose, trehalose, sorbitol, xylitol and mannose,
surfactants selected from polyethylene glycol (PEG; e.g. PEG3350 or
PEG4000) or polyoxyethylene sorbitan fatty acid esters (e.g. Polysorbate 20

30 or Polysorbate 80), or any combination thereof.

In one preferred embodiment the stabiliser comprises a single carbohydrate as

hereinbefore defined (e.g. trehalose).



t hi osul fate, glutathione, and a Cl1-C7 thioal kanoic acid. 15 Exanpl es
of an anti oxi dant include erythorbic acid, dibutylhydroxytoluene,
but yl hydr owpextitBsb®@s al pha-t ocopherol, tocopherol acet at@/GR20es@edshi C
acid and a salt thereof, L-ascorbic acid palnmtate, L-ascorbic acid
stearate, sodium bisulfite, sodiumsulfite, triaml gallate and
propyl gallate. 20 Exanpl es of a chel ating agent include di sodium

et hyl enedi am netetraacetate (EDTA), sodi um pyrophosphate and sodi um
met aphosphat &1 abxaepheitvedf meferadd kinbedinient| tidestaibiaér ndmerisan aAmimino
acid selected from 25 histidine, alanine | utam ¢ id, glycjne,
| euci ne, pheASiHalhFATRLInAHA G nd carpg]g)ycg-a%:i R%‘,g'pFrSﬁ?ﬁﬂ%e, aglgpﬁjrat“me or
acid, argini E‘%ha1|0¥(§idi§nig9gn& higemne, a carbohydrate selected from
sucrose, trehalose, sorbitol, xylitol and mannose, surfactants

sel ectoed from pol yet hyl ene glycol (PEG e.g. PEG3350 or PEG4000) or
pol yoxyet hyl ene sorbitan fatty acid ester e g. I e 20 .

br Pol yeor bath Abyrenss, AleroRiofy frsorkit Ehibelifpdh, [ HABHRE Sohipgist® an
enbodi ment t bmisd advid | BercoamipdticesSwah S h Ngirdoladdaehyahidatae sasfactant (e.g.
her ei nbefore defined (e.g. trehal ose). WO 2007/ 03674§ 12

PCT/ GB2006/ 0trsbaless.n alaning 1a@dn &HGHSP sretehrloge e IgHPFettd (HROG3350 or
stabi | izer C HEREICSE SuiHin@ Thl ol rHatb BCATRARLSOHh afld Polysorbate 80

car bohydrat e trehg ose and al anine or trehal ose, alani'ne and
gl ycilfle) . 5 bn teehhlosehelaniiet giyvane wed \PES B08r orettelatbesdi alarine.t glgcine and

stabiliser cgnﬁr iosb%z sﬁ) amno acid in conbination with a
car bohydrat e gnd UrT'act ant (e.g. trehal ose, al ani ne and PEG3350

or trehal ose, proline and PEG350 or trehal ose, al anine and

Pol ysorbate 80 or trehal ose, proline and Pol ysorbate 80 10 or )
trehal ose, alhfiXeé fughsrcaliranaiirelipmeefsnisdombedimanode, stapilisgromprises an

glycine and ;Rehyseidd ofPination with a surfactant (e.g. alanine and PEG3350 or
15 alanine, glycine and PEG3350).

In a yet further alternatively preferred embodiment the stabiliser comprises a
carbohydrate in combination with a surfactant (e.g. trehalose and PEG3350 or

trehalose and Polysorbate 80).

20
Examples of a preservative include octadecyldimethylbenzyl ammonium
chloride, hexamethonium chloride, benzalkonium chloride (a mixture of
alkylbenzyldimethylammonium chlorides in which the alkyl groups are long-
chain compounds), benzethonium chloride, aromatic alcohols such as phenol,
25 butyl and benzyl alcohol, alkyl parabens such as methyl or propyl paraben,

catechol, resorcinol, cyclohexanol, 3-pentanol, and m-cresol.

In a preferred embodiment of the invention, the pharmaceutical composition
comprises an 1L-13 antibody, a surfactant and an inorganic salt buffered to a

30 pH of 5.5 + 0.1 with acetate buffer.



In a yet further alternatively preferred enbodi nent the stabiliser
conprises an amno acid in conbination wwth a surfactant (e.g.

al ani ne anWORPEAR&6QSor 15 al ani ne, gl ycihe and PEG335®CT/GRROU6/6pEGS0
further alternatively preferred enbodi ment the stabiliser conprises a
car bohydrate in conmbination with a surfactant (e.g. trehal ose and
PEG3350 or i ehalwtterapeeféioby sanbadimeB0)of 2B Bxaemi®@s dfe gharmaceutical

preservative include octadecyl di | henzyl anmonjum,. chl qri de,
hexanet honi uﬁP@ﬁPﬁFIPHé{O%ﬁ%@R&ﬂ?W%WPW, Jadiuzn Rhlerige @ngibolysorbate 80

al kyl benzyl dingiBiehd APATREN 478 Sk oF it e isBaihi Shedidbudleky! o oups are

| ong- chai n conpounds), benzethonium chloride, aromatic al cohols such
as phenol, 25 butyl and benzyl al cohol, al kyl parabens such as nethyl

or praopyl paraben cat echol., resorcinal ., c ohexanol , .3- pent anol ..
and m%r esol &n 1% V& 5‘?‘%&’%& Pléeééréﬁ%(?&?%?e%tf O%lﬁiée ilﬂ‘{/%ﬁ’tﬂpoﬁge tpﬁlgmgaceuhcal
phar maceut i cabmposipesi dongitises GURIE/HESf AR M-1 3 3nABédi) BhnMascditirh Bldide
and an inorganic salt buffered to a_ 30 wWth acetate

Hof 5.5 0.1 :
buf fer. WO 260%/08b%46va Petysegsetodh d@é%s@d b 2cpH it hér £ pb df Bithe?mM

embodi ment of ghe, Loveati t he pharnaceutical conposition
conprises an S?Ll- %3 a\rf?ﬁgﬁé‘g&” sodi um chl ori de and Pol ysorbate 80

buffered to a pHof 5.5 0.1 with sodium acetate buffer.'" 5 In a yet

furth preferred,..enhodi nent .of the . nvention he pharmaceuti cal
compoli ton GSEBITERdoSTrEPR 2RI S 18 SIor DAY, ReBimideadt Fpoess for
chlori de angufirfihdo a{rvv/mmPahmybamectB(aoagHs@er Qe tar mopdcBforbatdgrdphic
with 50mM sodium acetate buffer. 10 Accor ing to a second aspect of

the i nvent i oRCRABHEA SEpsrBRATERGCaspplosad SepRiatiop eRsy FaigPTaTes | qlutian with
Teps ier of & ea o R CoR R S i CnaSERR, Rhepjobte
an el uti on bekéipientd brpffewidrig opld or3.004.8 phianeate ufteal |y accept abl e
exci pi;nts buffered to a pHof 3.5-7.0 with acetate buffer.
Preferably, the one or more chromatographic separatioh steps are selected
from affinity chromatography (e.g. Protein A or Protein G affinity
chromatography), ion exchange chromatography (e.g. cation and anion
exchange chromatography), hydrophobic interaction chromatograpﬁy (e.g.
20 phenyl chromatography), hydroxyapatite chromatography, size exclusion
chromatography, immobilised metal affinity chromatography, hydrophilic
interaction chromatography, thiophilic adsorption chromatography, euglobulin
adsorption chromatography, dye ligand chromatography or immobilised
boronate chromatography. Most preferably, chromatographic separation is
25 performed by Protein A affinity chromatography followed by cation exchange
chromatography (e.g. using an SP-sepharose matrix) followed by anion

exchange chromatography (e.g. using a Q-sepharose matrix).

Preferably, the one or more pharmaceutically acceptable excipients comprises

30 an inorganic salt such as sodium chloride.



15 Preferably, the one or nore chronmatographic separation steps are
sel ected fromaffinity chromatography (e.g. Protein A or Protein G
affinity WwlroeBseys aphy), ion exchange ;ghr omat ogr aphy KGI/@B2000860
and ani on exchange chromat ography), dlrophobl c interaction

chromat ography (e.g. 20 phenyl chronatography) hydr oxyapatite

chromat ogr appy.. %ﬁblrzyg tﬁé( ?A#%gﬁg saftll§ S)Q'ereﬁg GAREY thd Qh Ijuged ulff%aajmount

affinity chro hill nteractlonc r omat ogr aphy,

t hi ophilic ad&thepmemn 1@hamaﬁa2@igmlﬁphmor@qg1efﬂwﬂalwn 60 aslebridimdvi, especially
chronatograp&§hNﬁ%e | i gand chr omat ography or inmobilised boronate
chr omat ogr ap vost preferably, chromatographic separation is 25
performed by Protein A affinity chromatography followed by cation
exchange chromatography (e.g. using an SP-sepharose matrix) fallowed

by anfon eth%mgléS oHr dianaigyeapuiferse thpt apsined the QIE dpiie g8t r3-%)7.0
Preferably, n r I cc i

corpr i ses s0reE FisBinaRn FLBPRRET SRS SitiaBC CARPRYE ADRIF rBanic
2007/ 036745 dA4d PGHetB2006/ 003650 Pref er abl y, the inorganic salt is
present within the elution buffer in an anount of between 10 and
200mM nore preferably 60 and 130mM especially 85nM 5 Exanpl es of

al ternative puklans;, ttﬁ@%uﬁ?@f"ié’ %etét@%upﬂélr' Rokd Brdtanesy QdidmIrcétate.

i ncl ude succinate, "gluconate, histidine, citrate, phosphate and ot her
orgarilc acid buffers. Preferably, the buffer is acetate buffer, nore

pref er abl y Sﬁdef%%bﬂéﬁh? geta el\gtf 5 1s r@&:n){ ’wﬂlﬁﬁ tf§ ?ﬁ%toﬁweenefrﬁﬁ dnsamount

present within an anoun and
100mM nore aﬂbéte/feabllyarﬁﬁlw Gmﬂﬂe Esfzeahlal I0yarkDAHM, Maptcially 50mM.
preferably, the elution buffer conprises 50mM sodi um acetate and 15
85mMM sodi um chl oride buffered to pH 5.5 0.1. A nucleic acid encoding

any |L-13 anjidipdefirabipe hBVERtibANLERed codpises SRAM sodium acetate and
15 85mM sodium chloride buffered to pH 5.5 & 0.1.

A nucleic acid encoding any IL-13 antibody of the invention (e.g. CDR or set
of CDR's or VH domain or VL domain or antibody an;igen-binding site or
antibody molecule, e.g. scFv or IgG4 as provided), may be expressed by
20 culturing under appropriate conditions recombinant host cells containing said
nucleic acid. Following production by expression a VH or VI, domain, or
specific binding member may be isolated and/or purified using any suitable

technique, then used as appropriate.

25 Specific binding members, VH and/or VL domains, and encoding nucleic acid
molecules and vectors may be provided isolated and/or purified, e.g. from
their natural environment, in substantially pure or homogeneous form, or, in
the case of nucleic acid, free or substantially free of nucleic acid or gene
origin other than the sequence encoding a polypeptide with the required

30 function. Nucleic acid may comprise DNA or RNA and may be wholly or
partially synthetic.

Reference to a nucleotide sequence as set out herein encompasses a DNA



of CDR s or VH domain or VL domain or antibody antigen-binding site
or antibody nolecule, e.g. scFv or g4 as provided), may be
expressed Wp 28@/sai4suri ng under appropri@gte condi tions FETEBIIMABEIS
host cells containing said nucleic acid. Follow ng production by
expression a VH or VL domain, or specific binding nmenber nmay be

i sol ated and rigfid [ any Liabl i h u

appr opr | at 6. "R ik It SRAILER SHERSY fiq HECbANE: gh RN SRcGRe
encodi ng nuctviéhcthacipdcifimll smpmleese amdvhiektdris swhytitnezdofav ITg aciléss adomted
and/ox purified, e.q. from their natural environnment, in

subst anti al IﬁﬁqﬁHP%Og}eersﬁngeneous form or, in the case of nucleic
acid, free or substantially free of nucleic acid or gene origin

ot her than the sequence encoding a polypeptide with the required 30
funct Bon. Nutyseres def @loving epderpressioneior PRAvpeatide inye perigiyioif) diffgrent

partially sy et kG. . Re e 0. nuc! i S n .Se .
herein encon%%%s%gﬁaa%hg&gw%gﬁﬁﬁ gglé%g lﬁt)g{ IS%% éﬁ%@glc%%g%?o hafitfalian
mol ecul e wi t tellsheplapiecelld, egease quneln bagul @vrichise pgnemasaRls tansgdil phres wind
with the specified sequence in which Uis substituted for T, unless
cont ext req%ﬁlfné‘gs'ot herwi se. 5 Systens for cloning and expression of
a polypeptide in a variety of different host cells are well known.
Sui tabl e host cells include bacteria, manmalian cells, plant cells,
yeastlOand baMacunaliars cel diravsavaitible amsherdirt fof gapeession ofdi hatbrologiats

Manmal i an ce I I i t . f ession a
het er ol ogousi)&lsg%é}g%p |Cg‘5éée?g%qqﬁ%f§ %%lgshtgéeo Vﬁgns(t%éﬁﬂ)oégirlgf P%l&:@)ceélesr Ibsa,by
HeLa cells, hahgter hadmeyesellsi NSy noeilst snelifGhiesle NB24heammyeldnss cells,
YB2/ 0 rat rrygl oma ce]ls,., hypman e ryg,glic Ki dng}/ cells, h

e

unman
enbryoni ¢ ret'HE CBIPY %dHd CEtfre FIMans D, %‘Pﬁbﬁf%ms&frﬁgs and many
mammal i an cebfpeld. Ne is a nyeloma cell culture such as e.g.
15

Preferably, said mammalian cell line is a myeloma cell culture such as e.g.
NSO cells [Galfre and Milstein Methods Enzymology, 1981. 73, 3]. Myeloma
cells are plasmacytoma cells, i.e. cells of lymphoid ceil lineage. An
exemplary NSO cell line is e.g. cell line ECACC No. 85110503, freely
20 available from the European Collection of Cell Cultures (ECACC), Centre for
Applied Microbiology & Research, Salisbury, Wiltshire, SP4 0JG, United
Kingdom. NSd have been found able to give rise to extremely high product

yields, in particular if used for production of recombinant antibodies.

25 An alternatively preferred mammalian cell line is Chinese hamster ovary
(CHO) cells. These may be dihydrofolate reductase (dhfr) deficient and so
dependent on thymidine and hypoxanthine for growth [PNAS, 1990. 77, 4216-
4220]. The parental dhfr CHO cell line is transfected with the antibody gene
and dhfr gene which enables selection of CHO cell transformants of dhfr

30 positive phenotype. Selection is carried out by culturing the colonies on
media devoid of thymidine and hypoxanthine, the absence of which prevents
untransformed cells from growing and transformed cells from resalvaging the

folate pathway and thereby bypassing the selection system. These



NSO cells [Galfre and M I stein Methods Enzynol ogy, 1981. 73, 3].
Meloma cells are plasmacytoma cells, i.e. cells of |ynphoid cell

| i neage. AWO28%é@ipl4ary NSO cell line is & g. cell |ine HGATR20M03650
85110503, freely 20 available fromthe European Coll ection of Cell
Cultures (ECACC), Centre for Applied Mcrobiology & Research,

Sal i sbury, WrkhsBihents S5dal) Gxpides 160 letdin@tan pNaudideae DeeRrfue Witco-
able to give rise to extrenely high product vyields, in particular if

used for proijﬁ%&riaﬁﬁn(qf hodl drasistesiad gereshoding £xpressign leve r¢fathievantipody
referred na i I ) i i ] 1S,
'Fl)'hese may be“di yggoi5 gllgglleéagiddt??t %@ﬂﬁgﬁ?%qﬁéﬁ (I:TlRe \éﬁtyeaxﬁaéecg@rrﬁﬁ Phis

dependent ondtugyiy didiectaidiliyposdtitehdinie dnaymgramit d1GvRANBS] atdO0E redistant

4216- 4220]. The, parental dhfr CHO cell line is transfegted with the
ANt by geneoIomig BRIk HERES WAL BHagPes St JEETLan S LeReIEdp| Survive

transfor mant gn@r @lkd cSRhinesd.t i MBcPMRNAhHPEd DRSS géhéssa@d%&eeem@wy

by culturing the colonies on nedia devoid of thym dine an '
hypoxant hi nelink¢te absdhee osigingli cirapremants.  there ansf osnelly ceoheomitam

growt ng and L ANRLALIETLEE! LA LESAARGLARLNE of ShERoHANMRoay

and t hereby assing’'the selection system ese

PCT/ GB2006/ 0ga650 transformants usually express |low | evels of the
product gene by virtue of co- integration of both transfected genes.
The pression | evels of the anti body gene may be increased by

anpl i fi cati opnd#ieRGeREOLYAXAL ®r (I Xaith BHG ordhioms R11diik 8&d glutamine
i nhibitor of the dhfr enzyne and allows isol ation of resistant

5
col oni es whi &xrthgipse Gk wapkifieniion getrn depsrildnipeW O 87 f0ddpantThis spstem
survi ve U”dﬁ{vo;‘lb%%%ecﬁ’ﬁﬁrén&@ﬁsof 7 &ﬁewﬁéﬂﬁ %&% eﬂggdiﬁgfthgﬁgér/ SHEYEE and

are nore closel | 1 nke e origlna or man
usual | y conctm desited ariiilodyi geaeli oeliarmte tther aélected i wicickased in glutamine

expressi on of the desir ant i bod ene. 10 Anpt her, sel ecti.on st

For Be. i« nirebiestiny oF b it plolen are e ARPIEST D inhintiEE of iy &8

anpl i ficati ognSnsd aminlesEthReind uVERXhhid448853)Thi ThEY 8818 in order to
survive, will amplify the GS gene with concomitant amplification of the gene

encoding the antibody.

20 The expression of antibodies and antibody fragments in prokaryotic cells such
as £, coli is well established in the art. For a review, see for example
Pluckthun, A. Bio/Technology 1991. 9, 545-551. Expression in eukaryotic
cells in culture is also available to those skilled in the art as an option for
production of a specific binding member for example [Chadd, H.E. and

25 Chamow, S.M., Current Opinion in Biotechnology 2001. l12, 188-194;
Andersen, D.C. and Krummen, L. Current Opinion in Biotechnology 2002,
13, 117; Larrick, J.W. and Thomas, D.W. Current opinion in Biotechnology
2001, 12, 411-418]1.

30 Suitable vectors can be chosen or constructed, containing appropriate
regulatory sequences, including promoter sequences, ierminator seguences,
polyadenylation sequences, enhancer sequences, marker genes and other

sequences as appropriate. Vectors may be plasmids, viral e.g. 'phage, or



involves the transfection of a cell with a gene encoding the GS
enzynme and the desired antibody gene. Cells are then sel ected which
grow i n gl Wioa0eme6745 free nmedi um These el ect ed cl onePCIVEBAHEAN3650
subjected to inhibition of the GS enzynme using nethioni ne

sul phoxi m ne (MsX). The cells, in order to survive, will anplify the

GS gene wit [ [ ngRghle, WMeiecul
e gp@%-g gd)z‘prers’h?ﬁdr?}hdté e} i @Rl dddg10ene fR #16, M6lecular

anti body. 2 of anti bodi es and anti bod fra ments in
prokaryotic €hinlisg suzH.abasatery ddnual: s3wbletiltm afsnlyn Hasely 12001,

545. 551 BxpPERCORRE FRAFgBTRISty UL Ming %ﬂ%&fiﬁ?@ﬁé ek gt

to those skijdregdahiBuldi@nast n@dei@Nadid! FON ekMhiplePinOpiephiationodf aucleic acid
speci fic binding menber for exanple [Chadd, ?—I

E. and_25, Ch M,
Currefit Opi n¢@ﬁtmﬁt88|%{té&ﬂﬂ¢éﬂ30§%%elﬂg 11211‘0(118?810!}9%“5 P 2“8 5 ﬂfﬁcgene
and Krunmen, Sglj‘gfhe%d %BDWQ LRERC ARl AEYerARlA2in detail 147 ‘Current

Larrick, J. V\EI‘X onas ent” opinion in Bi ot echnol ogy
2001. 12, 41pretddils 1B(MScht1mnlhomm ddesondrEdigosh dseubed rezctln £ ue tledin

containing a enc pr t
sequences, gﬁﬁy‘g‘t g?n% e%gfl?% ¥f§§9§‘§ﬁ e‘ﬁ?ﬁglec&% L%a l1‘%’% e"g r@mﬁéeélr? cer
sequences, ngf l@%ih&ﬁnﬁﬁma@drx@ﬁﬁ’lﬁbtoc&@ﬂ Uenesiscidsr BARs@nrAadubel degt. @dds.,
may be plasmds, viral e.g phage, or WD 2007/036745

PCT/ @&82006/ o@ﬁ%ﬁfﬂqﬁh&g‘éqﬁs@i 4ﬂa§dlé1ﬁﬁr109pﬂ9| e digglpsyrgs Pﬁéﬁn@é‘f% flsal gad
for exampl e, \Wolesl af. idi0eRShorfolaARORELAY Ky Wotao, 31 edi ti on,

Sanbr ook and ssel pring Laboratory Press.
Many known techni ques and protocols for manipul ation of nucleic

acid, for ex i.n_pr paratlon of, nyclei.c on :

nut agenesi s, ?rgtg‘ﬁﬁ’@m?? % APFISELRT o 8 DGR Ceﬂ mcag ’%%fo Eg% gyailable
expression, aansl YLSéIS eQkarPot €tdls, AfiGbIe SGEhIghbsi magkeﬁxmlhda realcium
Current Protocols in Ml ecular_Biology, Second Edition,  Ausub

oGl | ehesphotel dyinalesinn, DIBAG DGR, PROFGBSTLoRy BTG e Tated

Bi ol A f
B: gl ggg Au?@?égﬂzbﬁg'an&’ trc'ﬁ}{%mgﬁ AR &Y i of B%PWI@ ey Nakemid af,

for imsect cells, baculovirus. Introducing nucleic acid in the host cell, in
particular a eukaryotic cell may use a viral or a plasmid based system. The
plasmid system may be maintained episomally or may be incorporated into the
20 host cell or into an artificial chromosome [Csonka, E. ef al., Journal of Cell
Science, 200. 113, 3207-3216; Vanderbyl, S. er al., Molecular Therapy,
2002. 5 (5), 10]}. Incorporation may be either by random or targeted
integration of one or more copies at single or multiple loci. For bacterial
cells, suitable techniques may include calcium chloride transformation_,

25 electroporation and infection using bacteriophage.

The introduction may be followed by causing or allowing expression from the
nucleic acid, e.g. by culturing host cells under conditions for expression of
the gene.

30
In one embodiment, the nucleic acid of the invention is integrated into the

genome (e. g. chromosome) of the host cell.



10 John Wley & Sons, 4th edition 1999. The discl osures of Sanbrook
et al. and Ausubel et at. (both) are incorporated herein by

ref er ence. WOpw@ewsi on of a nucleic acighinto a host celTGEEYs/®B|EHOY
any avail able technique. For eukaryotic cells, suitable techniques
may include calcium 15 phosphate transfection, DEAE-Dextran,

el ectroporation, |iposone-nediated transfection and transduction
using retrovirus or other virus, e.g. vaccinia or, for insect cells,
bacul ovi r us. litagratiducinuy mecpedmotrdi dyi mcldsdomostt segqlidnces nwhich promote

particul ar aeuk tic |l .may use a.vir a pl.asm d. based, .
system The 5&#{% lgl?“n tﬁﬁyg%réo%l it & ﬁgﬁﬁgﬁ? s‘g'ﬁ‘g ph n%qrange)?h%@ues'
i ncor por at ed |nto the 20 host cell or into an artificial chronpbsone

[ Csonka, E. et al., Journal of Cell Science, 200. 113, 3207-3216;
Vanderbyl , SAcgerdigg io\b|thigd| apeThef 4§, invempy therpsis proyided a use of a
| ncor por at! OB edifi Sl (ol doANIAMAY of BEORLE Hordd!iff Gh bl ANeRbuRNGr
or nore copies at single or e For bacteri al

suitabl e teclarrhe;;ﬁe&neratﬁor itked trela!:mmﬂt of amIER Drelatedtdisordbor nat | on, 25
el ectroporation and infection using bacteriophage. The int roduct i on
may be foll owed by causing or allow ng expression fromthe nucleic
acid, e.g. byrgdtduy,] nde NPt 3¢ qklagedinfigsrdeO N skRBRdl Fro@ X REB&S] Ofkopic
the gene. 30 In one enbodinent, the nucleic acid of the invention is

i nt egtit ed i deematiiis, alansiverkiaitisy fRpisnebENy Obsirapidve pyimenary disgase,
2007/ 036745 2 EQ’ﬁ% g n,omy

i ncl usi on of %glgg%ﬁ%sqvﬁ Qé‘% Hog}e?rélg%dﬁgl r%g? i %IE& %nq#ﬂgh%ﬁ%nghe
in accor danceompbhtlsn aridhe aiuwteaulonnquealso PeAcedridliting tzteatnmnt wif rtutnael;semd

of the inventio th i S prov a_us har,
anti body compté tll gnﬂeﬁsnemﬁg’reﬂﬂu ‘fﬁwe‘w&n rg?}ﬁ ?5’ mediated

medi cament f@hﬁuhas&;%eagsmntmaﬁ @afdrbbid3 ﬂfaemtledemltapaﬁefder is asthma.
Preferably, the IL-13 related disorder is selected from asthma,

atoplje‘5 10 dermatitis, allergic rhinitis, fibrosis, chronic
obstructive R4kTRAMnHFSRREProvides a method of treatment or prophylaxis of an IL-

13 related disorder which comprises administering to the sufferer a

therapeutically effective amount of a pharmaceutical antibody composition as
defined herein.

20
The invention further provides a pharmaceutical antibody composition as

defined herein for use in the freatment of an IL-13 related disorder.

The pharmaceutical composition of the invention may be a liquid formulation
25 or a lyophilized formulation which is reconstituted before use. As excipients
for a lyophilized formulation, for example, sugar alcohols or saccharides
(e.g. mannitol or glucose) may be used. In the case of a liquid formulation,
the pharmaceutical composition of the invention is usually provided in the
form of containers with defined volume, including sealed and sterilized plastic
30 or glass vials, ampoules and syringes, as well as in the form of large volume
containers like botiles. Preferably, the composition of the invention is a liquid

formulation.



scl eroderma, inflanmatory bowel di sease and Hodgkin's |ynphoma. The
conposition of the invention may al so be used in the treatnent of
tunours anwo 2pT@EeE74nf ections as [ L-13 apgi bodies wi || pediGBiobedozesh3
medi ated i mmunosuppression. Mst preferably, the IL-13 rel ated

di sorder is asthma. 15 The invention further provides a nmethod of
treat ment or Ot maXdudical callpbdiriod I8k 3hRG1BnSALFDE dddhialktered orally,
conprises admnistering to the sufferer a therapeutically effective
amount of a piyainjessiont ?f@alexéﬁwﬂﬁbo@@%ltﬂnﬁ%ﬂﬁ detravenoydyi deldaprsitenenl or

20 The inventjon furth PEQVi; har cale ant i hod .

conposi tion éggmggﬁwkg )he?giﬁgﬁg?g%geqyﬂq¥§g£¥fe ?%eﬁ?Q%WM%nHFf@Tgan
rel ated di sonflgtnasd)erepiafir imie eetinda) o8 askpos iTheoroutd of hdniinicantibo tantye
be a liquid formulation 25 or a_lyophilized faormulation which is
reconst i t ut edielEmanes bis he playsisqehgingrpl shasagieristicy g g freagnent, by special
formul ation, &QkdE%aaRs For BlddREeRLGANA theOeqREMbRY iodﬁ;ﬁrimfs@-é?ﬁcacy or to
manni tol or glucose) nmay be used. In the case of a lidquid

f or mul at i on, mipfmisplsideneffents.i cal conposition of the invention is
usually provided in the formof containers with defined vol une,

i ncluding sealed and sterilized plastic 30 or glass vials, anpoul es

and syringes,Praferay| ilgsScompbddigod @f Thofintaniga idaldiiRistaodttyi fefcatdneles
bottles. Preferahly, the caonposition of the invention is liquid

for multhti on. iHierBed7ioSeTHgSaEsdpbe} EsabpBrondssw! b e el Alootts hfhe
conposi tion Qiin{dIeriddWent, AibciBhebes RS LEhEN Mdld ¥ree dice may also

injection (for exanple, subcutaneously, 1ntravenously,

i ntraperit ondelpreferreédat r anuscul arly), by inhalation, or topically

(for exanple intraocular, intranasal, rectal, into wounds, on skin).
The route of adm nistration can be 5 determ ned by the

physi cochem dalacchaiaacs etthsthie daveaftidn)echfpesititabtprotides peoi Bt administered
g](c) P ?Lg’f;au ngg gn?ﬁv'%iﬁq%gg Iz%sq%%’éfséga%@g%/gst r]})?efrélga%'f}lr rigngn'tth&%pggttitlzarﬂys %ffective

amount", this being sufficient to show benefit to a patient. Such benefit may
be at least amelioration of at least one symptom. The actual amount
administered, and rate and time-course of administration, will depend on the
nature and severity of what is being treated. Prescription of treatment, e.g.

20 decisions on dosage etc, is within the responsibility of general practitioners
and other medical doctors. Appropriate doses of antibody are well known in
the art; [Ledermann, J.A. et al., Int. J. Cancer, i999. 47, 659-664;
Bagshawe, K.D. e al., Antibody, Immunoconjugates and
Radiopharmaceuticals, 1991. 4, 915-922].

25
The precise dose will depend upon a number of factors, including the size and
location of the area to be treated, the precise nature of the antibody (e. g.
whole antibody, fragment or diabody), and the nature of any detectable label
or other molecule attached to the antibody. A typical antibody dose will be in
30 the range 100pg to 10g for systemic applications, and lug to 100mg for

topical applications.

Typically, the antibody will be a whole antibody, preferably the IgG4 isotype.



Preferably, the conposition of the invention is adm ni stered by
subcut aneous 10 injection. It is envisaged that treatnent will not
be restricweditrseme in the clinic. Theygefore, subcut anEpEER06/003650
injection using a needle free device may also be preferred. In
accordance with the invention, conpositions provided may be

adm ni stered di Lot b e L

"t her apeuti cél I@Séef } Sygﬁjéjgllﬁ%anﬁféﬁmo?h@s gﬁllt tisezl Ph& efﬁf@ r})ﬁpgﬁg%aﬂy
benefit to aacﬂga’sﬂeelrfbr cﬁudﬂ'entm:ﬂerhfanmagmd ilso atljdsesisfor artiedni mtﬂotoﬂgrforrhats
at | east one,sy ngtom The actu amu adm ni stered, and

time-course Ot PLARPHAIOSt Foat‘?‘ﬁ}ﬁc I"Yelﬁgrpeﬁﬁeaﬁ‘ﬁ‘e{“ﬁemaﬂa?%rrg %f’:‘i%& at daﬂy’

severity of whak.J&xbel Heeiy %@trﬁ&nhﬂf SREFaRY, 149 Qh@ﬁlsbf&ﬁﬁlme Fhydicigd.
deci si ons on dosage €tc, is within the responsi bility of general

pract i5t i oner & preferred Fesrbosimewalof dhe tpsessnt Apyansioni éﬁ%%ﬁ)@é% pefiodic, and
anti body are_wel | in d n

Cancer, 1999the4?em%@8368§§13n a%ggs a?\%ie?llsKngMﬁ tg‘i . \&/e@rt]sf ?’Eo‘gé@’ ﬂ r@%eraﬂly
| unoconj ugab@s ek wRai ephasracrotd padferablP About foldl Fe®2br @areTher
preci se dose WI |1 depend upon a nunber of factors, including the size
and | ocati oAPYH Q058 2988 o be treated, the precise nature of the
anti body (e. g. whole antibody, fragrrent or di abody), and the nature
of any detectable | abel or other nolecule attached to the anti body.
A typilcal anBRIEFDESSRIRTIONOF T188 EltURESge | OOpg to | Oy for
system c applications, and |,ug to 100ng for topical applications.
Typically, the antibody will be a whole anti body, preferably the 1g4
i sotype. WO E@GW@BWA&BW@%E@@L@MESQ&B@E aQqatb&S&eof simplesia@ay 1 of a
treat ment of gn adul t_patient, be Qr.ti on agj usted for
chil dren and?2Prtegstabii n%Fséfts%’nE\& %‘g’“P tigh HEF E’a VPR, for mat s
in proportion to nol ecular weight. Treatnents nay be repeated at

daily, tw ce-weekly, weekly or nonthly intervals, at the discretion
of thi physi EIGRRE 2|shops dheresulfs pIreils &Dﬂ1Y§liﬁé3fmﬁ€§>é¢ﬁt at Day 21 of a

I nvention, t L8 YT W0l ity PEELLE bf ?Ipedcomposmon of the invention.

FIGURE 3 shows the results of GP-HPLC analysis of samples at Day 1 of a
28 day stability assessment of the composition of the invention.

20
FIGURE 4 shows an arﬁalgam of results obtained from GP-HPLC analysis of
samples during a 28 day stability assessment of the composition of the

invention at 2-8°C.

25 FIGURE 5 shows an amalgam of results obtained from GP-HPLC analysis of
samples during a 28 day stability assessment of the composition of the

invention at 25°C,

FIGURE 6 shows an amalgam of results obtained from GP-HPLC analysis of
30 samples during a 28 day stability assessment of the composition when

neutralised with differing buffers.



the period between admi nistrations is about two weeks or nore,
preferably about three weeks or nore, nore preferably about four
weeks or neoepTase74about once a nonth. 2 BRI EF DESCRI PPUITRNG 2066/005450
FI GURES FIGURE 1 shows the results of SDS-PAGE anal ysis of sanpl es at
Day 1 of a 28 day stability assessnent of the conposition of the

[ nventi on.  SAGTHCHRE% SUSOLR, 6CRHE biuglis SRR AnSLy 2horalzs day

sanpl es at stability assessne

conposi ti on sdbitityeassavsemdnit of thd-t@uRESiBos ebwee trtventiesul t s of GP- HPLC
anal ysis of sanples at Day 1 of a 28 day stability assessnent of the
conposition of the invention. 20 FI GURE 4 shows an anmal gam of results

obt ai ned fr omcgEREPE Ghanaliusissuts of aapkiaiden IHEL@ 28lyday oS hatd hidnth
assessnment of the conposition of the invention at 2-8C. 25 FIGURE 5

shows5an amedtafilifsonsseasnent of sifferent fonmdaticys. sipred ndPySi s of

sanples during a 28 day stability assessnent of the conposition of
the invention at 25C. FIGURE 6 shows an amal gam of results obtained
f rom GP- HPLGF AR Es shofvs tRO resutpd of gdufilirgtion 28PId@yanstysid bf tayl2 month

assessnment of the conpositiagn when .neutralised with dijffering
buffers. o BBONTOBRS BeitemasEartusagy trred b9 Shovs he
results of | EF analysis of sanples at Day 28 of a 28 day stability
assessnment of the conposition of the invention._ FlIGJRE 8 shaows

. he
resullfs of gEBIGYWRE: tQishovs (e cosisl §fsge fahraiopoHRE&t pnalysis of 5 ﬂé ggonth
assessnent o [ r AL = ' RE 9 shows
the results %ﬁ?&gﬁ gésl%P%rfléar& d&ﬁ@%{%@%@%@éﬁgnsg%mge@% ﬁg?\tﬁﬁ stability
assessnent of different formul ati ons stored at +5C. 10 FI GURE 10
shows the re of | filtration HPL al.ysi a l12. th
stability asé&éﬁ&i‘l s (i Errg?ﬂl%f BFﬁﬁFQﬁ&Shgn g%ﬁéaanﬁfysigggan 8 week

stability assessment of different formulations stored at +37°C,

15
FIGURE 12 shows the results of gel filiration HPLC analysis of a 5 day

stability assessment of different formulations stored at +45°C.

FIGURE 13 shows the results of reduced SDS-PAGE analysis at 0, 6 and 12
20 months during a 12 month stability assessment of different formulations when

stored at -70°C,

FIGURE 14 shows the percentage abundance of BAK502G9 heavy and light
chains following reduced SDS-PAGE analysis in Figure 13 when stored at -
25 70°C.

FIGURE 15 shows the resulis of reduced SDS-PAGE analysis at 0, 6 and 12
months during a 12 month stability assessment of different formulations when
stored at +5°C.

30
FIGURE 16 shows the percentage abundance of BAKS502G9 heavy and light
chains following reduced SDS-PAGE analysis in Figure 15 when stored at
+5°C.



FI GURE 11 shows the results of gel filtration HPLC analysis of an 8
week stability assessnent of different formul ations stored at +37C
15 FI GURE wWR28076Ms748 he results of gel fpptrati on HPLC aargenss/oofesa 5
day stability assessnent of different formnulations stored at +45C

FI GURE 13 shows the results of reduced SDS-PACE anal ysis at 0, 6 and
12 20 nonths during a 12 nonth stability assessnent of different
formul ati ons when stored at -70C. FI GURE 14 shows the percentage
abundance ofFIBARED 2@0stveavihearedults ghtredusiedi HS PN FBwinalysisetfu@el and 12
SDS- PACGE anal ysis .,jin Figure 1 n.stored at. - 70C. . Fl E 15
shows t he r&%ﬂ‘% dBfmgé‘dE%é‘bO”%Ib\é@a%ﬁ& %tcﬁ%ﬁs%elglg Ofat% lisféere ¥ gor{&’%f;wn%ﬁ?ﬁ%

during a 12 yppihistagrid.ity assessnment of different fornul ati ons when
stored at +5C. 30 FI GURE 16 shows the percentage abundance of
BAK502® heavy and light chains follow ng reduced SDS-PAGE anal ysi s

in Figure 1 sior. t .t A5 BALGS /

FI GURE 17 sﬁ%meiér)esggv sthgfgeggﬁﬁg%%%g%é@%%&&ana ySi gﬂ;t%g%? agéi’gﬁ%ﬁ?
12 nont hs dikking FollodiRg nedtibeds (S8 -PAIGE, casbstrent Fighra i ff ethent stored at
formul ations when stored at +25C. 5 FI GURE 18 shows the percentage
abundance of *BAK502® heavy and light chains follow ng reduced

SDS- PAGE analysis in Figure 17 when stored at +25C. 10 FI GURE 19
shows the results of reduced SDS-PACE analysis at 0 and 8  wee
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stored at +3%&ks during an 8 week stability assessment of different formulations when

stored at +37°C.

FIGURE 20 shows the perceniage abundance of BAK502G9 heavy and light
15 chains following reduced SDS-PAGE analysis in Figure 19 when stored at
+37°C.

FIGURE 21 shows the results of reduced SDS-PAGE analysis at 0 and 5 days
during a 5 day stability assessment of different formulations when stored at

20 +45°C,

FIGURE 22 shows the percentage abundance of BAK502G9 heavy and light
chains following reduced SDS-PAGE analysis in Figure 21 when stored at

+45°C.

25
FIGURE 23 shows the results of non-reduced SDS-PAGE analysis at 0, 6 and
12 months during a 12 month stability assessment of different formulations
when stored at -70°C.

30 FIGURE 24 shows the percentage abundance of intact BAK502GY monomer

following non-reduced SDS-PAGE analysis in Figure 23 when stored at -70°C.



FI GURE 20 shows the percentage abundance of BAK502@& heavy and |i ght
15 chains follow ng reduced SDS-PAGE anal ysis in Figure 19 when
stored at WOFPG/IFHUBURE 21 shows the respits of reduced(SDBBINGEIGS
analysis at 0 and 5 days during a 5 day stability assessnent of
different fornulati ons when stored at 20 +45C. FI GURE 22 shows the

per cent age alpigdag @s50hoRakhe 26R1RedVora RdiubéOBDS-BAGENSnflQdis @MONG and
reduced SDS-PACGE analysis in Figure 21 when stored at _ +45C. 25

FI GURE 23 shddsmonthsy duing ¢ & menb, dabitisy aspssparob Aififgrens fepmudatigns

and 12 nont ' sAonth stability assessnment of different
formul ati ons%\/ﬁg&b{s}tﬁo&?eﬁga&gp- 70C. 30 FI GURE 24 shows the percentage

abundance of intact BAK502G3 nononer follow ng non-reduced SDS-PAGE

analysjs in FEj en stored at -70C. WO 20Q7/03674

BCT! Ca006] 0GHBSHE BiatREv Y 3HS eteTtts ARG OF U AUMGAIGS monomer
SDS- PAGE analgysdwinghofredcaN9DSIEA CNEANSy AV A FepiRe DB WRIH Sofddalll L 5P,
assessnent of different fornulations when stored at +5C. 5 FI GURE 26

shows the percentage abundance of intact BAK502G nononer foll ow ng

non-r educed kS ] [ Foi '
FGURE 27 shodg Uit 27 agméah rbilaly o ElRE TR RO Bhatfes® 4t 6 6 gna
and 12 nont e shenthsgdarid® anb2thiosthadtability saassemsmeof diffe:dnt fermauibtions
formul ations 10 whe stog d. at +25C. FI GURE 28 shows the percentage
abundthce of WhHatPregatsh %é:'m)nomar fol | owi ng non-reduced SDS- PAGE
analysis in Figure 27 when stored at +25C. 15 FIGURE 29 shows the

results of non-reduced SDS-PACGE analysis at 0 and 8
FIGURE 28 shows the percentage abundance of intact BAK302G9 monomer

following non-reduced SDS-PAGE analysis in Figure 27 when stored at
+25°C.

15
FIGURE 29 shows the results of non-reduced SDS-PAGE analysis at 0 and 8
weeks during an 8 week stability assessment of different formmulations when

stored at +37°C.

20 FIGURE 30 shows the percentage abundance of intact BAK502G9 monomer
following non-reduced SDS-PAGE analysis in Figure 29 when stored at
+37°C.

FIGURE 31 shows the results of non-reduced SDS-PAGE analysis at 0 and 5
25 days during a 5 day stability assessment of different formulations when stored
at +45°C,

FIGURE 32 shows the percentage abundance of intact BAKS502G9 monomer

following non-reduced SDS-PAGE analygis in Figure 31 when stored at
30 +45°C.

The present invention will now be illustrated, merely by way of example,

with reference to the following methods and examples.



weeks during an 8 week stability assessment of different formnulations
when stored at +37C. 20 FI GURE 30 shows the percentage abundance of
i ntact BAK&02@@/memdner fol | owi ng non-regduced SDS- PAGRGAVGE 266/ B3d50
Figure 29 when stored at +37C. FIGURE 31 shows the results of
non-reduced SDS-PAGE analysis at 0 and 5 25 days during a 5 day
stability assessnent of different fornulati ons when stored at +45C.
FI GURE 32 shows the percentage abundance of intact BAK502G3 nononer

f ol | owi ng noBxmegle td ISO5:ePAGE oiBAKS0269 n Figure 31 when stored at

30 +45C. Th ' ti i ] | be.il.lustrated, ly b
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BAK502@ was expressed in a GS NSO cell |ine in an anal ogous nmanner
to thé procedilresugerpatinbedniainingD58F nh BAKHECA@LHDOdY.076485 and
yielded 5 culture supernatant containing 598 ng/1 BAK502( anti body.
Exanpl e 2: Purification of BAK5S02& (a) rnp Protein A Sepharose
purifi cati onExhmpte Ry Paritsediohost BAK502(9 Protein A Sepharose fast

fl ow chromat ography 10 ste s 2.6¢cmdj.aneter, packed in 0.9% /,
sodi um chl or?"’ge, ‘E’Bl’af?”t?é‘éf“hgis(\f’\fgf‘a"‘lﬁ: PIE‘%‘&?H‘Q‘I ving a col urm vol une of

77ml. Resin WRs 3AAE Gled rfamﬁrmfsﬁt}g%é@&% SephAHFBE SHAM R QRESBNCEFaphy

17-5138. Chromat ography was performed using an Amersham Bi osci ences
P- 50 Ifunp, Uuep detsedibom dinthetdropacked| in OrA& “6obdivm whlorisiee i e degdi hepght

o suan i 0,k 860 801 1eoP L B! Sl ot 771 K4y T Ve, 0
phosphat e bufibsitiedhrs @l Amerghin/BdscikatdsoiM-6y3haChromussraphy was performed
using an Amersham Biosciences P-50 pump, UV1 detector and flow cell. The
column was cleaned with 6M guanidine hydrochloride prior to use.
15
The rmp Protein A Sepharose fast flow column was subsequently equilibrated
with 350ml phosphate buffered saline pH 7.2, following water wash and
cleaning. 2.6 | culture supernatant was loaded directly onto the column at
200cm / hour and room temperature.
20
The column was then washed with 567ml phosphate buffered saline pH 7.2
followed by 568ml 50mM sodium acetate pH 5.55. BAK502G9 antibody was
eluted from the column by washing with 380ml 50mM sodium acetate pH
3.75. Post elution the column was washed with 50mM acetic acid pH3.0.
25 The elution peak was collected beiween 2% maximum UV deflection on the
up and down slope of the peak. 1.5g BAK502G9 antibody was recovered in
217ml.

(b} Low pH viral inactivation

30 The rmp Protein A Sepharose fast flow eluate was adjusted to pH 3.70 with
173mi 100mM acetic acid. The adjusted eluate was then held for 60 minutes
for viral inactivation. After this time the adjusted eluate was neutralised with

437ml 50mM sodium hydroxide to pH 5.50 and 0.22um filtered using a



cleaning. 2.6 1 culture supernatant was | oaded directly onto the
colum at 200cm/ hour and roomtenperature. 20 The colum was then
washed w t WOSBTHE6Hhosphat e buffered saldsne pH 7.2 f ol RGIWERROBHOOHEG N1
50mM sodi um acetate pH 5.55. BAK502&® anti body was eluted fromthe
colum by washing with 380nmlL 50mM sodi um acetate pH 3.75. Post

el ution the agliee Wasiow@s 1additdtt MubBAM@CRUIRIIL d pEBAK5REI Theibody
el ution peak was col |l ected between 2% maxi rum UV defl ection on the

up and down 1aggecayeradhi@ §eakl. 1.5g BAK502® anti body was recovered
in 217mL. (b) Low pH viral inactivation 30 The rnp Protein A
Sepharose fast flow eluate was adjusted to pH 3.70 with 173nil 100nM
acetic acid. (§he gHjSephadsepudfientisas t hen held for 60 mnutes for

viral inactivation. After, fhis t] t he adjust el yat e was

et 8 | sed WPeHEolmR sedol B hranaan T e eraySanghy, s5R ves
filtered usingsa, Wm0/ D38Ed 3 PnoFHbtBRR0RII0OIGR0H M.b) tdarted height
stericup (product nunber SCGPU 1RE)." 1.4g BAK502( anti body was

recovered i no82niem (giyingPaSeqinmnogelumer of i datl JResin THE soirgad HRBJCE
for the SP Sepharose fast fl r OQH £ d
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of 15.5cm gi visihg #n Salensiany Bicstterebs PLH0L pulRes iUV halstesour aeldfldworallGET he
Heal t hcare / Amersham Bi osci enc 7-0729 r ojmat ogr aphy was

per f otbhed u§PH@’%Wa%ﬁEﬂ§ﬁ‘£Wﬁ @%&Vi’ éﬂ@‘é“éﬂ H%Xﬁ%ﬁrﬁf} grlj\‘?lu%et ector and
flowcell. The 10 colum was cleaned wth 0.5M sodi um hydr oxi de

prior to use. The SP Sepharose fast flow colum was subsequentl

equi | i br at ed Thiet P Bashrroses Grskifkosd coliruc weasebssauentko equibbraied Wd%l%‘é%ml
wash and cl eanl ng. 4 0 b SUWdelibseee I P
Protein A el @{Jéq\ﬁﬁé%g%e%{r%éc | yﬁgﬁ?%og’ﬁte&%%um at 200cm/ hour
and room t enper at ure.

15 400ml BAK502GY9 antibody as neutralised rmp Protein A eluate was loaded

directly onto the column at 200cm / hour and room temperature.

The column was then washed with 302ml 50mM sodium acetate + 30mM
sodium chloride pH 5.50.

20
BAK502G9 antibody was eluted from the column by washing with 150ml
50mM sodium acetate + 85mM sodium chloride pH 5.50. Post elution the
column was washed with 50mM sodium acetate + 2M sodium chloride pH
5.50.

25
The elution peak was collected between 2% maximum UV deflection on the
up slope and 30% on the down slope of the peak. Eluate was 0.22um filtered
using a Millipore steriflip (product number SCGP0O0525). 0.67g BAK502G9
antibody was recovered in 54ml.

30
This process step was repeated with the remaining 392ml BAK502G9 antibody
as neutralised rmp Protein A eluate. A further 0.67g BAK502G9 antibody was



The col um was then washed with 302m 50mM sodi um acetate + 30nM

sodi um chl oride pH 5.50. 20 BAK502(9 anti body was eluted fromthe

col um by wasidmgswst h 150m  50nM sodi yg acet at e + 85N TIERE00GM03650
chloride pH 5.50. Post elution the colum was washed with 50mM

sodi um acetate + 2M sodi um chloride pH 5.50. 25 The el ution peak was

col | ect ed b%@g@&eg%ﬁ%lnwﬂe%dﬂ%ﬁ{e%d SPNSQhatdle elumes|vaqre pidted3Phtor

on the down slope of the peak. Eluate was 0.22itmfiltered 'using a
M I 1lipore stierthelnepgt §ggpoduct number SCGP00525), 0.67g BAK502(9

anti body was recovered in 54m . 30 This process step was repeated
with the remai ni ng 392n1 BAK502@& anti body as neutralised rnp

Protein A el HitobeFaf Footg cRABABgpaNt | body was WO
2007/ 036745 26 P / 2006/ 003650 recovered in 54m]1ri The t filtered
SP Sephar oseThe ywlwsn vised 1950the dQpPeRfrarogey fash oy ¢nrg grm%)y &lep was
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an Amer sham %ﬁag %eﬂﬁﬁﬁshﬁnﬁgld@umcewlsodpﬁmpx orviadetetlopwndelldw cElie The
10 colum was cleaned with 0.5M sodi um hydroxi de prior to use. The Q
Sephdfose f aselufinowes eleanast wetb Os oS eRfliwm I fAredide s 4P dicwi th 138
50mMM sodi um acetate + 85mM sodi um chl oride pH 5.50, follow ng water
wash and cl eani ng. 15

The Q Sepharose fast flow column was subsequently equilibrated with 138ml

50mM sodium acetate + 85mM sodium chloride pH 5.50, following water
wash and cleaning.

15
44ml BAK502G9 antibody as SP Sepharose eluate was loaded direcily onto the

column at 200cm / hour and room temperature.

Isocratic elution of the BAK502G9 antibody was undertaken by washing the

20 column with 124ml 50mM sodium acetate + 85mM: sodium chloride pH 5.50.
Post elution the column was washed with 50mM sodium acetate + 2M sodium
chloride pH 5.50.

The elution peak was collected between 2% maximum UV deflection on the
25 up slope and 2% on the down slope of the peak. Eluate was 0.22ym filtered
using a Millipore stericup (product number SCGPUO1RE). 0.52g BAKS502G9
antibody was recovered in 88ml. This process step was repeated with the
remaining 44ml BAK502G9 antibody as SP Sepharose eluate. A further 0.54g
BAK502G9 antibody was recovered in 51ml. The two filtered Q Sepharose

30 eluates were then pooled.



44mM BAK502( anti body as SP Sepharose eluate was | oaded directly
onto the colum at 200cm/ hour and roomtenperature. |socratic

el uti on of woleeBBKEH2GO anti body was un t aken by was oGl 00240
colum with 124m 50mM sodi um acetate + 85mM sodi um chl ori de pH 5, 50.
Post elution the colum was washed wi th 50nmM sodi um acetate + 2M

sodi um chl of. de . The el ution peak was coll ected between 2%
maxi mum UV dQ c‘?{ﬁg%ngﬁn? e 25 up slope and 2% on the down sl ope of
the peak. El Tb¢ rovgtGradd2ohiainkd lib S0eM sogling azeletd H poM sdeiuic olioride

(product nu r %RE) 0. 529 230 antibody was recovered in
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BAK502(® anti body as SP Sephar ose eluate. A further 0.54g BAKSOZGQ
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acet atle +. 85PVI 368i die onesntepsed entpppdy. wos thwecmw@eﬁthm g ufferhBush.
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The cherm cal BHEREA21SE BreRRTE TRt bRt b rerdedad L6t of  ove:
Guani di ne hydrochl oride. Sigma Aldrich. (4505
15 (f) Materials Used
The chemicals used to prepare the above buffers were as follows:
Guanidine hydrochloride. Sigma Aldrich. G4505
Di sodium hydrogen orthophosphate. VWR. 1038349
Sodium di hydrogen orthophosphate. VWR. 102454R
20 Sodium acetate 3-hydrate. VWR, 102354X.
Sodium chloride. VWR. 10241AP.
Acetic acid. VWR. 10001CU.
Polysorbate 80. J. T. Baker. 7394.

25 Example 3: 28 Day Stability analysis
Methodology

rmp Protein A chromatography was performed as set out in Table 1 below:

Table 1: Protein A Chromatography Parameters

Matrix: rmp Protein A Sepharose

Bed height: 14.2em

Column diameter , 5.0cm




DI sodi um hydrogen orthophosphate. VWR 1038349 Sodi um di hydrogen
ort hophosphate. VWR. 102454R 20 Sodi um acetate 3-hydrate. VR
102354X. Sediewwtiseri de. VWR.  10241AP. pgAcetic acid. \AWR/GEAMDSIs
Pol ysorbate 80. J. T. Baker. 7394. 25 Exanple 3: 28 Day Stability
anal ysis Met hodol ogy rnp Protein A chromat ogr aphy was perfor med as
set out in T rabie 17> erm A Chromatography

Par amet er s I\L:@rﬂﬁwn %'[ rote| n A Sep gir?%se Bed hei ght: 14.2cm Col um
di ameter 5. C)cmn\é&ZWi-&BBMS 28 PCT/5CB2066/ 003650 Col utmm Vol une
278ml Li nearifloew-rate. . 150cm hr Equil j

buf f ered sal i Rgvilipration buffep & 5oy Ehosphptg butersd salinecpl 7.1 ed
culture harveéY Load capacity (ngll dg 16.6 mg/m matrix mn

matri x): Wash Butfer and OV s: PHO osphate buffered saline, pH 7. 2,
7.5CV's  \VashLéadbufdteriapnd CV' s: 50rilkasibidd woitacehatvest. pH 5. 50 0. 10,

7. 5C\/‘ S E| u r.: Rﬂn’l\ll codl tim - acat-ata nl—l Q £5 ﬂ_ ’Iﬂ 1 6("'\/' IS

cTToT T =4

Strip / O edn-oaf papaciiyy @G ddi (st il “’BH"S 0 0.10, 2 CVs:
Cvs.

ml matrix):

Wash 1 buffer and CV’s: Phosphaie buffered saline, pH 7.2,

7.5CV’s

Wash 2 buffer and CV’s: 50mM sodium acetate, pH 5.50 + 0.10,
7.5CV’s

Elution buffer: 50mM sodium acetate, pH 3.75 % 0.10,
1.6CV’s

Strip / Clean buffer and 50mM sodium acetate, pH 3.0 + 0.10, 2

CV’s: CVs.

1.6 CV of elution buffer was required to elute the peak and for the
absorbance to return to < 2% full scale deflection (AuFS). After this the

buffer was changed to strip buffer.

Low pH virus inactivation was then performed using the Protein A eluate as

set out in Table 2 below;

Table 2: Low pH virus inactivation
Start material: Protein A Eluate
pH reduction: To pH 3.70
Buffer for reduction of pH: | 100mM acetic acid
Rate of addition: 8.6 ml/min (19.0 ml/min/l eluate)
Hold time at low pH: 60 minutes post pH adjustment

Neutralisation post virus To pH 5.48 by the gradual addition of
inactivation: 100mM sodium hydroxide.

Rate of addition: 17.8 ml/min (39.3 ml/min/1 eluate — adjusted




1.6 CV of elution buffer was required to elute the peak and for the
absorbance to return to <2%full scale deflection (AuFS). After this
the buff ewomasrbaaged to strip buffer.,§ Low pH Vi r usdmeghis@ison
was then perforned using the Protein A eluate as set out in Table 2
bel ow. Table 2: Low pH virus inacti vatl on Start material: Protein A
Eluate pHre eductTonof —pH—100n
acetic acid Rate of addition: 8.6 ni res"am(pifbg% m/mn/l eluate) Hold
tinme at | ow !)Fﬁltxﬁﬁ)loﬁimtes post pH aWfilipare0t  Neutral i.sation post
virus To pH 5. 48 t he gradual addition of inactivation: 100mM
sodi um hydro<Pﬁ'1§tra tO5f addition:| 17.8 m/nmin (39.3 m/nin/l eluate
- adj usted WO 20077036745 29 PCT/GB20067 003650 for sanpting)
Filtration post MIlipak 20 neutralisation: Al sanples were stored
in 200mL I—chlﬁdheaerbE’rmesSomdnimizﬂem Hinilote BiePronedecaitainers which are
ol yet hyl ene W|t C inlet dout et tubi ttached. 5 In
gddlytl o% &’r?bf% ﬂ‘?n‘?/wﬁiiks fh%’("il??aat”goo'ﬁ&glt‘g?lﬂgﬂﬁé?%e was
neutrali sed W t h the original buffer (50nM sodi um hydroxi de) and
stored in a _bioprocess container at 2 to 8C for twenty-ei ght days
bef or @ anal ydusa Wmnssa‘#‘rpﬁoé@ wemple|athaiirust drastivetgda Pedteis A00LBHO was
cold room (2, | ar
in a ther m)st% % fiy con Fx%fr%‘f b:{yrflitcegb(g I%M s&@ﬁ?{)ﬂé@eﬁfﬁé%ﬁ S%reg na
appropri ate. b]'dmo@ess\ebmainatat 20 e T0 if ot Bﬁﬂlﬂﬂ-eigm dayobefipee heatpsisat ur es
(2 to 8C and 25C) i.e. ten separate sanpling points.

All samples were either stored in a class 100,000 cold room (2 to 8°C,
10 monitored with chart recorder and alarm) or in a thermostatically controlled

incubator set to 25°C, as appropriate.

There were five time points and two storage temperatures (2 to 8°C and
25°C) i.e. ten separate sampling points,

15
The filtered neutralised Protein A eluate was split into ten lots; five lots being
stored at each of the temperatures. A further container of unfiltered,

neutralised Proiein A eluate was stored at 2 to 8°C.

20 To fill each bioprocess container, the neutralised Protein A eluate was
pumped through 0.2um Millipak filter into a 200ml bioprocess container.
Each bioprocess container was filled with approximately 100ml to mimic the
ratio of product to surface contact envisaged for the final 2,000 1 scale
production.

25
One bioprocess container was used for sampling for each temperature and
each time-point and care was taken not fo leave material in the tubing during

storage.



15 The filtered neutralised Protein A eluate was split into ten lots;
five lots being stored at each of the tenperatures. A further

cont ai ner W 2eWisbered, neutralised Prgtein A el uate mMEsGEDEV®SLSAL
2 to 8C. 20 To fill each bioprocess container, the neutralised
Protein A eluate was punped through 0.2am M Ilipak filter into a

200n. bi 0proesgsqlwgggsn&rmméamnp'eeaw fiddafifl S IRImoVRR & kb1, 3,

wi th approxi mate mmc the ra product to surface
contact envi sigedl dndr 28 h&hti eraiterls QFOedbhsbimpeoceps cdutinegnweR5alpeed to
bi oprocess cont |ner was used for |iing for each tenperature and
each ti ne- pof%if 591??1168?18@%3 etpik(gnmnggﬂpthél teave material in the
tubing during storage. WD 2007/036745 30 PCT/ GB2006/ 003650 One

bi oprocess contai ner fromeach tenperature was renoved on days 1,
15, 285 and 28amples worst wkes ipfo BieHxhroriaesser 6mlaFHem \Rﬂ?ﬁ‘é éﬂheoﬁéﬁ

o B ounc EOhear RePerEle uBey Bpadled B hey oy ha PRSP E Wi tho

sanpl e were dibtgndaday aorigeey may have had sone contact with the
tubi ng during storage. Post sanpling the containers containing the
remaining material were frozen at 10 -70C. The foll ow ng anal ysis

was carried eyl ds%?nptlﬁl% 8V ontaifas h:ohta'i'@inEQhé‘treﬁaﬁnﬁgJEnat@%lhv@ﬂacﬁm at
tenperature to termne conparability of these sanples to each

ot herlfand t he’d°éf.erence standard. A fresh vial of BAK502Cr9 standard
was 15 used at each tine point for conparison to the stability study
material. The reference was thawed at roomtenperature from-70C
storage. It irgekobwming hedlysislvdsnearriee wek oncthn day ef eacht @re godntt dnd for
foll owi ng thawi_ng of thi nt i h - I
carri ed gut pachy gtorage temspereﬁ‘,u}e B)Oggternﬁ&etco%lgaﬂ?ty of e Sslalsnp\ivas to each
other and the reference standard., A fresh vial of BAK502GY standard was
15 used at each time point for comparison to the stability study material. The
reference was thawed at room temperature from -70°C storage. It is known
that multimer levels can be elevated shortly following thawing of this

antibody, so the GP-HPLC analysis was carried out last.

20 (A) Turbidity Analysis
Turbidity was assessed as a measure of protein degradation over time and
therefore serves as a useful stability assessment of the composition of the

invention.

25 Turbidity was measured by taking the average absorbance of the sample
between A340 and 360nm (Eckhardt ef al. 1993). This assay was carried out

without further filtration.

Data obtained from the rmp Protein A chromatography are summarised in

30 Table 3 and the chromatogram is shown in Figure 1.



20 (A) Turbidity Analysis Turbidity was assessed as a neasure of
protein degradation over tine and therefore serves as a useful
stability wesesasens of the conposition of the inventimT/GRHo6/003650
Turbidity was nmeasured by taking the average absorbance of the sanple
bet ween A340 and 360nm ( Eckhardt et al. 1993). This assay was carried
out wthout further filtration. Data obtained fromthe rnp Protein A
chromat ography are summarised in 30 Table 3 and the chromatogramis
shown in Fi gableB: WO @b Piotsin/A ehBdndoirapBy @t 003650 Table 3: rnp
Protein A chromatography data_Step—-DPet-ails—Result - Colum vol une

278m  Total |oad vol une [3204ritep Petads prodyct Iéﬁd\é’d 46p0ny El uat e
vol ume 453m (1.6CV) Con eruang B, 42mg7 m—pH on el ution
4. 40 Vol ume of 100nM 665ni E%dwﬁng{:e“c ac added Vol ume of 100nM
838nt (3.0CV; sodi um hydr @eialléodl Plva] usteoBzoadﬂed Vol une pre in

rocess 1iltration Total pRBHLGFOURRIoNH43APRE0T oess | It ration
Eluate volume 453ml (1.6CV)
Concentration of eluate | 8.42mg/ml
pH on elution 4,40
Volume of 100mM 665ml (2,4CV)
acetic acid added
Volume of 100mM 838ml (3.0CV;
sodium hydroxide 3.2CVadjusted
added *)

Volume pre in process | 1900mb*
filtration (6.8CV)

Concentration post in 2.28 mg/ml

process filtration

Total product post in 4327mg

process filtration

Percentage recovery 93.7%
post in process

filtration

*#50ml removed from virus-inactivated eluate for adjustment with 50mM

5 sodium hydroxide. Final volume is post sampling.

rmp Protein A chromatography performed as expected generating volumes of
buffers comparable to that seen at large scale. The neutralised eluate was
visibly more turbid than is usually seen with eluate neutralised with 50mM
10 sodium hydroxide. During filtration in to bioprocess containers, precipitation

began to be observed, this occurred within one hour of neuiralisation.



Percent age recovery 93.7% post in process filtration *50m renoved
fromvirus-inactivated eluate for adjustnment with 50nM 5 sodi um

hydr oxi de. wBi20ed03¢@Fune i s post sanpling2 rnp Protein ACT/GB2006/003650
chr omat ogr aphy perforned as expected generating vol unes of buffers
conparable to that seen at |arge scale. The neutralised el uate was

vi sibly ”Df.er‘uﬂsihhg FRARok SasuBHA LitiB @8Ry Whid 1Rkl aREcARYY Mehd SEthini f
50mM 10 sodi um hydroxide. During filtration in to bioprocess

cont ai ners, preiqu taage past iyiont 0 be observed, this occurred within
one hour of neutralisation. WO 2007/036745 32 PCT/ GB2006/ 003650
Turbidity was not assayed until after this time. Recovery was within
the expectedir angée Badbldsi Wefalabaiyed Aok tathidite @Ay emneneRigtetRls aliates
for turbidity on day one. Filtered el uates stored at both

t enperat ur es SthEed 2h SHY dempRirgs mqapt%fswddgvsﬁuf ity ¢mdays: one, three,
fifteen, twe - ”wgﬁ‘ﬁ- - 8l i didds € S r ;
unfiltered ?ig%jeg’s? e %Pfl‘&egl}lthgﬁg&@%ﬁf\%@og?uﬁdﬁeg? O%(l}d%ﬁgﬁosrt%égo%ﬁltered
sodi um hydr oXadjejted wetie ciberajeaM cpdium bydiaxydeor 1 0BmdM sediypy drydroxide)

filtration at day twenty-eight. The results of_.the.turbidit .

anal ysis ar e“éﬁﬁ%\ﬁﬁsqyﬁgéﬁltg%fdﬁel?cggi Precam lggstsgietﬁgtml taﬁggya%eﬁ‘gﬁaﬁht‘
there was a mokireQall & HhoGuEARY iaRalysishirdishywafintTubldayviiorent yan Bé edin
sanpl e stored at 25C, the sanmples were generally .stahble at _ 25C for at
| east1®1 dayshatTedthogsh thargr Hagia Jotireabler BWETSS 1Bfm5‘?18%§3 thgfay twenty-

st e .
stability st %%g%@g%ﬁ%?@% T@gﬁ CufVGaibiid Yol Riedeie Hasicibed:

el uate 0.064 y Virus inactivated 0.
Opal escent  Meast Baldaged pre filtration 0.2856 d oudy

Table 4: Turbidity measurements of process and stability study
15 samples
Sample Ave Turbidity Category
Unadjusted eluate 0.0640 Opalescent
Slightly
Virus inactivated 0.0247 Opalescent
Neutralised pre filtration 0.2856 Cloudy
Filtered eluate 0.0093 Clear
Day 2 to 8°C 25°C
Turbidity | Category Turbidity | Category
Day one. 0.0093 Clear 0.0132 Clear
Slightly
Day three. 0.0115 Clear 0.0176 Opalescent
Slightly Slightly
Day fifteen. 0.0208 Opalescent 0.0203 Opalescent
| Slightly
Day twenty-one. | 0.0120 Clear 0.0202 Opalescent
Day twenty-eight | 0.0140 Clear 0.0412 QOpalescent




Filtered eluate 0.0093 Clear Day 2 to 8C 25C Turbidity Category
Turbidity Category Day one. 0.0093 Clear 0.0132 Cear Slightly Day
three. 0.O0Wbdz0@wLenss 0. 0176 Opal escent 4 ghtly Sli ght IncT/dReosoossso
fifteen. 0.0208 Opal escent 0.0203 Opal escent Slightly Day
twenty-one. 0.0120 C ear 0.0202 Opal escent Day twenty-eight 0.0140
Clear 0.0412 Opal escent WD 2007/036745 33 PCT/ GB2006/ 003650 ( B)
Protein Concentration Analysis 1gG concentrati on was neasured and
cal cul at ed ufi)ng Bigeinb@oaeendtatd80Amalgeisl an extinction coeff i ci ent
of E "= 1.723, .5 The el yates that e flliered at .the tine

neutral i sati Y GOPETHEAORe WS I“E‘Peatslé’é?dr R gelg ‘%at%%éﬁ%ﬁh%’rﬁi‘no%@n%onm
bei ng neasur gy glggxﬁggtgdﬁl G ey Of o £ centrations. As the
turbidities were all lowit is beli d this would not have affected
the rgsults. Absor bance at 280nm was consi stent between 10 stor age

tenperatures_and tinme points which is shown in Tabhle 5. Table
Protei n concéht lelé{’tal’t%n@‘abw °F f}gﬁ’@dsmee%mproétnéﬂﬁakﬁﬁﬁ@@n‘f’?@t Iilfﬁrr e-f11tered

/m) Sa T, I P
heut ral i sod Birh GO SRaUin o ASRURE ARk, AEERE (Tl g

2. 28 concentrations. As the turbidities were all Iow it is believed this would not

have affected the results. Absorbance at 280nm was consistent between

10 storage temperatures and time points which is shown in Table 5.
Table 5: Protein concentrations of eluate samples
Protein concentration
(mg/ml)
Sample: Temperature
Filtered neutralised Protein A eluate neutralised 2 to 8°C 355C
with 100mM sodium hydroxide
Day:
One. 2.28 2.28
Three. 2.29 2.29
Fifteen. 2.28 2.29
Twenty-one. 2.29 2.28
Twenty-eight. 2.28 2.26
Twenty-eight. Re -filtered. 2.29 -
(C) SDS-PAGE Analysis
15 Reduced and non-reduced SDS PAGE was run using 4 to 12% Bis-Tris

NuPAGE gels. Gels were run using MES running buffer and stained with

Pierce gel code blue,

SDS PAGE analysis demonsirated variations in levels of half antibody, but

20 there is no apparent trend and it is likely this is within the variation of the



Three. 2.29 2.29 Fifteen. 2.28 2.29 Twenty-one. 2.29 2.28
Twenty-eight. 2.28 2.26 Twenty-eight. Re -filtered. 2.29 - (O

SDS- PAGE Awal ye1/s645 Reduced and non-re g‘ced SDS PAGE VWESI/GBI0MABBIFY 4
to 12% Bis-Tris NuPAGE gels. Gels were run using MES runni ng buffer
and stained wwth Pierce gel code blue. SDS PAGE anal ysis

denonstrat ed I on I I | body e

no appar ent %S\ré%?]csgéfngl rla{'l F‘?(‘Tfezfﬁ‘?‘{ rq@iglssgwtntdh% {lﬁ%\%atr“lgeglﬁgﬁé o?élﬁe
t he WO 2007/ ﬁiﬁﬂé&ﬁl&ﬁrﬂ&ﬁ'ﬂam&%é 36a6 50 then25%Y shapie. FTase dmnds avede 210t

were coen i eERG A GBI bzt Dol faoNaney Boter e ohdgsechon of

twenty- ei ght e Thes LT Ph&I DERIE MBY cBfredlondN @it Melsn Al 28@81HBAAL ﬁéhk@fseen
t he assay. These bands nmay corres ond with the small additional peaks

seen 55 on Gm BP-BPL&eeeExapipte BP) Sanpl es were not run at the end of
the study, as it would not be possible to distinguish between
differences that were present in the original sanple or were a

result of thgarhglagaverstmytagea. atAhé rendifythehawed as ﬁlw@tjldrxﬁj‘tdfeep@ﬁﬂ:ﬂ@ to
standard was run on each gel ., This was conparabl e bet ween

di fferent t.wm@aﬁmt@twm differapcasnitiat rereyRmeset Hd H@rpﬁswﬁ sg@ple or

expected. |tyhs gl $&uROLRDIR 16@@% {t8@ 8 XA 2 BANGSinaeRA a1 tdFe rd8Yence
twenty-one, 25C sanple, were not  seen in the retference standard or 2

to 810C sarrp$tendard W asnruphesn SaﬂlegﬁjelThISFWﬂS cempetable beiee apaddiffafent time

Figure 2 are_i.ndi ¢ W

densi t onmet ryp?lgsu %%Ecaqmgd%@t ) “glé{n§| i %%agag ?e Rgg‘%‘gng ge mtable

Chai n Li ght {Eaaiie teird bahiteksen in the day twenty-one, 25°C sample, were not seen
in the reference standard or 2 to 8 °C sample, run on the same gel. For

clarity, all bands in Figure 2 are indicated with a circle.

15
Table 6: SDS PAGE densitometry results, reduced samples
Day Sample Percentage
Heavy Chain | Light Chain ‘ Half Others
antibody

Reference. 61.1 37.2 1.7 0.0

One. 2to 8 °C 61.3 37.4 1.2 0.0
25°C 61.5 37.5 1.0 0.0
Reference. 65.7 32.4 1.9 0.0

Three. 2t08 °C 64.4 33.4 2.1 0.0
25°C 66.0 32.8 1.2 0.0
Reference. 62.7 35.9 1.3 0.0

Fifteen. 2to 8 °C 62.3 37.3 0.4 0.0
25°C 62.4 39.9 0.7 0.0
Reference. 58.2 39.5 2.3 0.0

Twenty-one. { 2 to 8 °C 57.8 39.9 . 2.2 0.1
25°C 55.9 40.0 2.5 1.6
Reference. 64.4 33.7 1.9 0.0
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Table 7: SDS PAGE densitometry resulis, non - reduced samples
Day Sample Percentage
Whole antibedy | Half antibody | Other
Reference. 83.2 16.8 0.0
One. 2t08°C 82.6 17.4 0.0
25°C 83.7 16.3 0.0
Reference. 89.8 10.2 0.0
Three. 2t08 °C 87.1 12.9 0.0
25°C 87.4 12.6 0.0
| Reference. 86.0 14.0 0.0
Fifteen. 2t0 8 °C 84.6 15.4 0.0
25°C 86.8 13.2 0.0
Reference. 82.5 17.4 0.0
Twenty-one. |2to 8 °C 81.6 17.9 0.5
25°C 82.5 15.7 1.8
Reference. 87.1 12.9 0.0
Twenty- 2to 8 °C 85.0 14.8 0.0
eight.
25°C 87.9 11.3 0.0
(D) GP-HPLC Analysis

Samples were analysed using a TSK GS3000SW size exclusion column with

200mM sodium phosphate and 0.05% sodium azide pH 7.0 as the mobile

phase and detection at 280nm.

All fractions from Protein A chromatography wére assayed on day 1. Eluates

stored at both temperatures were then assayed on days: one, three, fifteen,

twenty-one and twenty-eight. Reference samples were also run at all time




25C 86.8 13.2 0.0 Reference. 82.5 17.4 0.0 Twenty-one. 2 to 8 'C
81.6 17.9 0.5 250C 82.5 15.7 1.8 Reference. 87.1 12.9 0.0 Twenty- 2

to 8 C 85. w0olMo™3049 eight. 25C 87.9 12)%% 0.0 (D GP-rAEBAIHOPESHS
5 Sanpl es were anal ysed using a TSK GS3 SW si ze excl usi on col umm
with 200mM sodi um phosphate and 0. 05% sodi um azi de pH 7.0 as the

s oy o Sl 90y 5 ol SOkt o

chr onmat ograp ed at
t enper at ur es 50@Me s’bbﬂﬂm agfaamah on d@y she, 0, ndsihﬁktez;edf ufitileday, twenty-eight

twenty-one and twenty-eight. Refere e | es, were also run at all
time WO ZOOYN@S‘B?SF@Y%OP%W @9@*@6‘7‘5 B‘S%ap% 's. Eluates separately
neutralised wwth either 100nM sodi um hydroxi de or 50mMM sodi um

hydroxi de on day one, but not filtered until day twenty-eight were
assayéd on d&remetogyams ghom bGPERPLOL @palysishdunane gienshewp nincBigwe G

el el uat o B8RS a9 a5pthucd s, BHGF eipre, REBECST D8 AiSRRE] Ghhild Sneets
speci fi cati opnd ghalBA¥bRREHon G BREKG02G9 ysi s of sanpl es throughout

the course of the study revealed a 10 slight increase in truncated
(in particular a small peak eluting between 9.9 and 10.3 m nutes)

BAKS02® at &Crlﬁ’{b@laﬁal sRNg Eén%ﬂé@%hﬁ)u ngt59he dved §f Qhe sfﬂa@'of@z%aled a

wer e consi st ent etween 97.0 98. 2% over the whol e stud
El uat#s neut nshghtsmdrewse i mtsédwmmdkam gioealh pealhelybiag beéwe%wr and

nyar oxi do. (S0 HORBRRE S BACh Bty T GHier e el P AT, TGl or

of monomer were consistently between 97.0 and 98. 2% over the whole study.

Eluates neutralised with 50mM sodium hydroxide had higher levels of

15 monomer {(99.2% monomer) than eluate neutralised with 100mM sodium
hydroxide (97.4% monomer), both being higher than the required level of
95% monomer for final product (Table 9 and Figure 6).

The results obtained from the automatic integration were found to be

20 inaccurate, therefore, the GP-HPLC chromatograms were manually re-
integrated.
Table 8: GP-HPLC of eluates stored at different temperatures
2 to 8°C (percentage) 25°C (percentage)

Day | Multimer | Monomer | Truncate { Multimer | Monomer | Truncate

1 1.4 98.2 0.4 1.4 98.0 0.7

3 1.7 97.5 0.8 1.0 1983 0.7

15 1.4 98.0 0.6 1.0 98.0 1.0

21 1.2 98.1 0.6 1.3 97.4 1.3

28 1.2 98.2 0.7 1.5 97.0 1.5

25



95% nmononer for final product (Table 9 and Figure 6). The results
obtained fromthe automatic integration were found to be 20

i naccur at ewatherestase, the GP-HPLC chronpt ograns wer e negiseBloys/ 008650
integrated. Table 8: GP-HPLC of eluates “stored at different
tenperatures 2 to 8C (percentage) 25C (per cent age) Day Ml ti mer

Monomer Trun I ti o] uncat e 1..4 98,2 4 98, 0
007 1 7 oAb I GPPROORE kel E GG Giith P dofimlir b
129810656d13m9l¥d43x13e 28 1 1.2 98.2 0.7 1.5 97.0 1.5 25 WD

2007/ 036745 37 P(‘T/ GB2006/ 003650 Tahle 9: GP-HPI C of el uates

neutral i sediw t hFedciaer 100nM or 50mM | s ddiléimeny dr dMovengrr gct Tgmeate
Mul timer Monomer Truncate (%9 (99 (% I%%ozate neut@Iised W 100mV
1.4 97.4 1.2 sodium hydroxide, filtered d assdyed”day 28 ate
neutral i sed ['if e 200V hed with 200m®  SOdl ymy hydr oXi de, 4T 1Tt gredpand
assayed day |28 Filtered, eluate neutralised withi{l.4 98.2 0.4 100nmM
sodi um hydr oxpdiem mgkayidd, GlgregandE) : | EF Anal ysi|s 5 Sanpl ds were
anal ysed usi agsalygtyid%)[; ggen pH 3 to 10 I[|EF gels, using Invitrlogen

Eluate neutralised with 50mM 0.3 99.2 0.5

sodium hydroxide, filtered and

assayed day 28

Filtered, eluate neuiralised with 1.4 08.2 0.4
100mM sodium hydroxide, assayed
day 28

(E): IEF Analysis
5 Samples were analysed using Invitrogen pH 3 to 10 IEF gels, using Invitrogen
buffers.

IEF analysis of BAKS502G9 showed a consistent appearance throughout this
study (Figure 7). Three major bands and two minor bands between

10 approximate pls of 7.1 and 6.4 are seen.

(F): Endotoxin Analysis
Samples taken on day twenty-eight from both storage temperatures were

assayed for endotoxin levels using a LAL assay.

15
Endotoxin levels in samples stored at both temperatures were low. This
demonstrates there has been no contamination by gram-negative bacteria over
the course of the study.

20 Eluate stored at 2 to 8°C = 0.87 EU / mg.

Eluate stored at 25°C < 0.44 EU / mg.



buffers. | EF anal ysis of BAK502G showed a consi stent appearance

t hroughout this study (Figure 7). Three major bands and two m nor
bands bet wae@oodBsappr oxi mte pls of 7. 18and 6.4 are saaT/GEIONG/H003650
Endot oxi n Anal ysi s Sanpl es taken on day 3fvventy-ei ght from both
storage tenperatures were assayed for endotoxin levels using a LAL
assay. 15 Endotoxin | i at both tenperatures
vere | ow ThPE#HHE, oﬁ?ﬁfé?%gt%ﬁgﬁgluﬁglg&%géﬁgﬁo contam nati on by

gram negat i v@AKS0RED istorod €or uphe fifteds dap att Reo Foyr 230CHsUAfuevalent in
stored at 2 to 8C = 0.87 EU/ ng. _Eluate_stored at 25C < 0.44 EU |
mg. WO 2007/ eHethessswyspeerrieg oticinoBaample &y dteryiwentyygngdryssgmel pigoer
anal ysis res 5(3@?(59 d +,0r, i f at

25C i s equi vgkfg%? %r% a Iolfghfe%gssbgyg’ ]%:B;rfr"?g? O(E:t% g@ﬁf@Exyzcn)plagaS@Aﬁ$c
t went y5 one ddfsamspee3lM) reoelysi, fliwr thec podace rebsias vesdnmralSBSuPAGE wenty -
(Exampl e 30) agg.g GP HPLC 5 (Exanple 3D) anal ysis, but the product
remai ns comp&rEHI%8YNip to twenty- eight days. Exanple 4: 12 Month
Stability analysis The 12 nonth stability analysis was performed in
an anal ogous manner to that 10 described for the 28 day stability

anal ysi s of Bramule 43. 12rjfonth Rfpbyily anasdydhed to i nvestigate the
tabilit f Qi ff I t
Gl frerent terie 2 hoR GRAEEYRbAM AR herrcialih Wienl R0 that

di f f et ng f ordexdriteddfios thes28l day stabiilétyamalysss of Branglet3.out in Tabl e 10

15 bel ow. Table 10: Conposition of formulations used in 12 nonth
stability analysis Nom nal

The study was designed to investigate the stability of different concentrations of

BAK502G9 when stored at different temperatures (e.g. -70, +5, +25, +37 and

+45°C). The differing formulations used in this analysis are set out in Table 10
15 below:

Table 10: Composition of formulations used in 12 month stability analysis

Nominal
Formulation concentration Composition
(mg/ml)
Control 1o 50mM sodium acetate / 85mM sodium
(CF) chloride pH5.5
50mM sodium acetate / 85mM sodium
Test 1A
50 chloride / 0.01% Polysorbate 80
(TF1A)
pHS5.5
50mM sodium acetate / 85mM sodium
Test 1B
100 chloride / 0.01% Polysorbate 80
(TF1B)
pH5.5
50mM sodium acetate / 85mM sodium
Test 1C :
150 chloride / 0.01% Polysorbate 80
(TF1C)
pHS5.5




Formul ati on concentration Conmposition (ng/m) Control 50nmM sodi um
acetate / 85nM sodium 10 (CF) chloride pH5.5 50mM sodi um acetate /
85mM sodi uwo 20eraBe7dA (TF1A) 50 chloridesg 0.01% Pol ysordeates28/v0md. 5
50mM sodi um acetate / 85mM sodi um Test 1B (TF1B) 100 chloride /
0.01% Pol ysorbate 80 pH5.5 50mMM sodium acetate / 85mM sodi um Test
1C (TF1 ©) 150 chloride / 0.01% Pol ysorbate 80 pH5.5 WO 2007/ 036745
39 PCT/ GB2006/ 003650 Analysis of sanples were taken at varying

ti mepoints, AmfrlyaxaulbIsea;nptelﬂewem)rmmtatoma‘ymg)rtéﬂemmtwdor +&xampig,Cthe

he_f d
B 537 wer dORRUANOR S4tred 201 %5 R d s Rl i, 56" bokR 12

fornul at i onsmsitag, @8 afrmithfibns@iRd g asIredwarte 1ﬁeasﬂr,ed2f¢ and, 3, days 8 wdeh}
pH anal ysis pH was neasured usi ng a PHW20 pH matg L di onet er
d

Anal y&i cal ) anrittb%@mwaﬂwwfﬁt%@hﬁﬂ +6}6T% N@rﬁome@fl&ét%f BESLp d8¥d t he
results of pH neasurenent 10 of formul ations CF, TF1A, TFlB and TF1C
at each tenperature are shown in Tables 11-15 below Table 11: pH
after storag@)at pH@@alisie (nonths) pH

pH was measured using a PHM220 pH meter (Radiomet.er Analytical) fitted
with a small volume pH electrode (BDH) and the results of pH measurement

10 of formulations CF, TF1A, TF1B and TF1C at each temperature are shown in
Tables 11-15 below:

Table 11: pH after storage at -70°C

Time (months) pH
CF TF1A TF1B TF1C
0 5.67 5.52 5.51 5.54
3 5.47 5.48 5.48 NT
6 5.50 5.50 5.48 NT
9 5.56 5.55 5.57 5.58
12 5.46 5.47 5.46 5.46
15 Table 12:  pH after storage at +5°C
Time (months) - pH
CF TF1A TF1B TF1C
0 5.67 5.52 5.51 5.54
3 5.48 5.49 5.49 NT
6 5.49 5.49 5.49 NT
9 5.56 5.56 5.55 5.56
12 5.47 5.47 5.46 5.47

Table 13:  pH after storage at +25°C

Time (months) pH




CF TF1A TF1B TF1C 0 5.67 5.52 5.51 5.54 3 5.47 5.48 5.48 NI 6 5.50
5.50 5.48 NT 9 5.56 5.55 5.57 5.58 12 5.46 5.47 5.46 5.46 15 Table

12: pH af two s¢oEege at +5C Time (nont
5.67 5.52 5.51 5.54 3 5.48 5.49
5.56 5.55 5.56 12 5.47 5.47 5.46 5.47

@ pH CF TF1A THRB/Jkzhés/008650
6 5.49 5.49 5.49 NT 9 5.56

Tabl e 13: pH after storage at

5. 49

NP AT AN
s 0N S[ESIEINESE S SN B 4 S8 GA[5 olTah] o S5t
5. 52 552 |1 545 536 5 46 NIl 549 | 550 1 851 [ NI
6 5.45 5.50 5.48 NT
9 5.53 5.53 5.55 5.58
12 5.49 5.49 5.48 5.48
Table 14:  pH after storage at +37°C
Time (weeks) pH
CF TF1A TF1B TF1C
0 5.50 5.52 5.52 5.52
1 5.45 5.46 5.46 NT
2 5.45 5.45 5.47 NT
4 5.46 5.45 5.45 NT
8 5.45 5.45 5.45 5.46
Table 15:  pH after storage at +45°C
" Time (days) pH
CF TF1A TF1B TF1C
0 - 5.50 5.52 5.52 5.52
1 5.47 5.48 5.48 NT
2 5.47 5.47 5.46 NT
5 5.48 5.48 5.47 5.49
5 NT = not tested
(B) Concentration analysis
Samples were diluted to an appropriate level with the relevant buffer and their
absorbance at 280nm determined wusing an HP8453 UV/visible
10 spectrophotometer (Agilent Technologies}. Absorbance values were converted

to BAK502G9 concentrations using the known extinction coefficient of 1.723.
The results of absorbance measurement of formulations CF, TF1A, TF1B and

TF1C at each temperature are shown in Tables 16-20 below:




2 5.45 5.45 5.47 NT 4 5.46 5.45 5.45 NT 8 5.45 5.45 5.45 5. 46

Tabl e 15: pH after storage at +45C Tine (days) pH CF TF1A TF1B TF1C
0 5.50 5. 5%020p/0367462 1 5.47 5.48 5. 484NT 2 5. 47 5. 4Tpcycirobéloosczo
5.48 5.48 5.47 5.49 5 NT = not tested (B) Concentration anal ysis
Sanpl es were diluted to an approprlate | evel with the rel evant buffer

and their ﬂ'gsb%li nceP%EKﬁ% Qg q; oﬁ‘%ﬁt#%tﬂﬁaﬁ%t"‘%"@?’ UV/ vi si bl e

10 spectrop oqles rbance val ues were

converted tfo BAifﬁﬁQ@loﬁﬂﬁthnt rat | ons Misim gont ded tkatioan e §DP ﬁmgi’ml)
coefficient] of 1.723. The reswts of abserbance—+reas

formul ations CF, TF1A, TF1B ang Tﬁfb at ea@ﬁlgerrpgr;%r%c“ eugi]l:c}&

in Tabl es 16=20betoy WO 200719867455 AT JE- b/ SEZQUC/ ({78550 | Takher 16:
BAK502@ cohcentration after si oragé at {70C Tinme |(nonths) Mean

concentratibn SD' (rrg/m) CF TF1A TF1B [TF1IC 0 10 8 %1 48.9 463
107.4 147.7— 0.9 4 63 110 03524 744

A4

10 0 1 52 58-I NE—O—6—16—10-3
0.146.4 0,6 104.5 3NT 2.1 9]18:6% 8.1 3™ %97 b8 T 41 g T

6 10.3 + 0.1 |46.4 £ 0.6 | 104.5 £ NT
2.1

9 10.6 £ 0.2 | 46,9 £ 0.8 | 105.8 % 151.8 =
0.7 1.4

12 10.7 + 0.1 |50.9 + 0.0y 109.3 + 152.7
0.3

Table 17: BAKS502G9 concentration after storage at +5°C

Time (months) Mean concentration = SD* (mg/ml)
CF TFLA TF1B TF1C
0 10.8 £ 0.1 | 48.9 + 0.3} 107.4 = 1477 &
0.9 4.6
3 10.8 £ 0.2 514 + 0.3 | 110.7 = NT
0.3
6 10,4 = 0.2 46,4 £ 0.9 [99.1 £ 0.9 NT
9 10.6 £ 0.1 | 46.6 £ 0.5 | 105.9 & 150.2 %
0.9 0.2
12 10.7 £ 0.1 |50.5 £ 0.1} 1123 % 156.1 +
0.4 0.5
5 Table 18:  BAK502G9 concentration after storage at +25°C
Time (months) Mean concentration £ SD* (mg/ml)
CF TE1A TE1B TF1C
0 10.8 £ 0.1 | 48.9 £ 0.3 | 1074 £ 147.7
0.9 4.6




0.7 1.4 12 10.7 0.1 50.9 0.0 109.3 152.7 0.3 Table 17:
concentration after storage at +5C Tine (nonths) Mean concentration

SD- ( g/ M woGko7iet#As TF1B TF1IC 0 10.8
3 10.8 0.2 51.4 0.3 110.7 NT O
0.9 NT 9 10.6 0.1 46.6 0.5 105.9 150.2 0.9 0.2

0.9 4.6

<

BAK502&

0,1 48.9 0.3 1G&rice2dsindss
6 10.4 0.2 46.4 0.9

99.1

12 10.7 0.1

a . DAKEA2C0 faRea ot ot i o
afior storabe al +258 Time (moMAS Mdh Surcent fopi DIP 2ob | mgAR)
CF TF1A TF1B TF1C O 10.8 1{48.9 0.3|107.4 147.7 p.50.914.6 WO
2007/ 036745| 42 PCT/ GB2006/0036%0 3 10.80. 2 53.8 0.4 116 2 INT 0 5 6
10.4 0.1 46.5 0.4 1@2.9 NT 219.4& 00l 6466 2 A8.2 0D9196.|3 1%D. 3
1.2 1.9 12{10.2 0.1 52.0t 09 110.8 155.8 0.5 1.?_7

5 10,6 £ 0.2 |46.2 £ 0.9 | 106.3 * 152.3 £
1.2 1.9
12 10.2 £ 0.1 (52.0 £ 0.9} 110.8 £ 155.8 +
0.5 1.3
Table 19: BAK502G9 concentration after storage at +37°C
Time (weeks) Mean concentration = SD* (mg/ml)
CF TF1A TF1B TF1C
0 104 £ 0.1 [46.4 £ 0.4 (98,6 £ 1.2 1423
0.8
1 11.1 £ 0.2 (52,1 £ 0.7} 112.1 % NT
0.8
2 11.0 £ 0.3 [ 51.4 + 1.3 | 118.7 % NT
0.3
4 10.9 £ 0.3 [54.2 £ 04| 1206 % NT
1.0
8 11.0 £ 0.2 | 56.2 £ 1.9 | 117.2 % 165.8 +
| 0.2 1.1
Table 20: BAKS502GY concentration after storage at +45°C

Time (days) Mean concentration £ SD* (mg/ml)
CF TF1A TF1B TF1C
0 104 £ 011464 +0.4;98.6+1.2| 1423 =%
0.8
1 10,6 £ 0.2 | 54,6 £ 1.7 1204 NT
2.4
2 10.7 £ 0.1 | 54.7 £+ 1.4 1249 % NT
1.3




Tabl e 19: BAK502& concentration after storage at +37C Ti ne (weeks)

Mean concentrati on

0.4 98.6 Wwo2od#AdsAas
11.0 0.3 51.4 131187 NT 0.3 4 10.

1.0 8 11.0
concentrati
SD (nmg/ m)
0.8 1 10.6

NT 1.3 WO 20
151.5 0.3 1.6n=8=3
CGel f||trat|ﬁ

10

15

20

25

30

SD (ngy/m) CF TF1A TF1B TFIC 0 10.4 0.1 46.4

0.8'111.1 0.2 52,1 0.7 112.1 pdicBofoodso
§ 0.3 54.2 0.4 120.6 NT

0.2 56.2 .9 117.2 165 8 0.2 1. 1 Tabl e 20: BAK502(
R n#fgr_nf ar.aoo.—at { Ao

DTT ATt 1 Uragt—at } 1 'l |9 IIl.

CF TF1A TF1B TFlC 119?% bOL)p 15%%7% 2 .4 JQ?)% = 2%&? 3
0.2 54.6 1.7 120.4 NI 2.4 2 10.7 01(53.7 1.41124.9
Q7 /()36745 43 PCT/ GB2006/003660 5 10.6/.0.3 54 73 Q0 122 2

not tested (C) Gel filtration HPLC analysis 5

H nc%twat performed on an HP1100 system (Agil ent

(©)
Gel filtration HPLC was performed on an HP1100 system (Agilent
Technologies). A TSK-Gel 30008 column was equilibrated with 0.2M sodium

Gel filtration HPLC analysis

phosphate pH7.5. Samples were diluted to lmg/mi with the relevant buffer
and centrifuged at 13,000 rpm for 10 minutes to remove any particulate
matter. 3 x 20yl injections of each sample were made onto the column, which
was run at a flow rate of lml/min. A variable wavelengih detector was used

to monitor absorbance at 220 and 280nm.

The results of gel filtration analysis of formulations CF, TF1A, TF1B and

TF1C at each temperature are shown in Figures 8-12.

(D)
Samples were diluted to Img/ml with the relevant buffer and 16.7ul added to
12.5u1 of 4X LDS sample buffer (Invitrogen), 15.8ul of Milli-Q water and

Reduced SDS-PAGE analysis

5ul reducing agent (Invitrogen). The samples were heated at 95°C for one
minute and then placed on ice. 15yl of each sample was loaded onto a 4-12%
BisTris gel (Invitrogen) in a tank containing 1 x MES SDS running buffer and
the gel run for 35 minutes at a constant current of 500mA. After
electrophoresis the gel was removed from its casing, rinsed for 3 x 10
minutes with Milli-Q water, stained with Gelcode® Blue staining reagent
(Pierce) for a minimum of one hour and then destained with Milli-Q water.
a UVP GDS8000 gel

documentation system. The relative abundance of BAK502G9 heavy and light

The gel was photographed and analysed using

chain in each sample was defermined.

The results of reduced SDS-PAGE analysis of formulations CF, TF1A, TF1B
and TF1C at each temperature are shown in Figures 13, 15, 17, 19 and 21.




Technol ogies). A TSK-Gel 30005 colum was equilibrated with 0.2M
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rel evant bwif»67038n8 centrifuged at 13,000 rpmfor 10 radiuceBod 3650
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of formul ati gngetlturel iofelsd FiBvRMd FighrdCla) 1€acs) 2eameeat ure are
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of 4X LDS sa@,l e Qukieladde \g%%ﬁﬁ n%?vs@sl of MIIi-Qwater and 5I
n ? e sam?l e

reduci ng age (I'nvitrogen were heated at 95C for one
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hour and t hen st ai.ned, wi t.h i - ter The | .wa r
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was determ ned. 30_The results of reduced SDS- PAGE analy

i f
for mul at i onsTEEF{OTTEY AngesERt B AYPSTRRE CuLteng P08 e rAiEn rezéczﬁoghe‘r?émhe
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Measurenents of a ance of BAK502G(3 heavy .and |ight chains at eac

t enper at ur e amerabsmaheith Gelcddef Bl $t4inins redgRnt Micrned fORa nfiEjmum of

Non- Reduced SDS-PACE gnal ysis 5 es,. e dluted ta | ng/ Wi L

the rel evant OBUfPEF aﬁﬁdt%fé.éﬁfanéeﬁgg’gght %h P water. Tie g8l wa¥ P@Ot(’gra&ed
15 and analysed using a UVP GDS8000 gel documentation system. The relative

abundance of BAK502G9 monomer in each sample was deiermined.

The results of non-reduced SDS-PAGE analysis of formulations CF, TF1A,
TF1B and TF1C at each temperature are shown in Figures 23, 25, 27, 29 and
20 31. Measurements of abundance of intact BAKS502G9 monomer at each

temperature are also shown in Figures 24, 26, 28, 30 and 32.

(F)  Isoelectric Focusing analysis
Prior to sample loading, the electrophoresis bed was cooled and a pH3-10 IEF
25 gel (Cambrex) was prefocused for 10 minutes at I1W, 2000V, 150mA using an
Apelex PS9009TX power pack. Samples were diluted to lmg/ml with the
relevant buffer. A sample mask was placed on the surface of the gel and 5ul
of each sample was loaded. The gel was prefocused again and the sample
mask removed. The gel was then focused for 60 minutes at 25W, 1500V,
30 50mA. After electrophoresis, the gel was fixed with 50% (v/v) methanol, 6%
{w/v) trichloroacetic acid, 3.6% (w/v) 5-sulphosalicyclic acid for 30 minutes,
then washed with water and dried in an oven at 40-50°C for one hour. The gel

was stained for 30 minutes using PhastGel Blue R (Pharmacia; one tablet



251 of 2X non-reducing sanple buffer (0.125M Tris pH6.8, 4%(w V)
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Prior to sanpitded Brdbriglowhe el ectrophoresis bed was cool ed and a
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2000V, 150mA using an Apel ex PS9009TX power pack. Sanples were
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the gel was|fixed with 50p6 (v/GF net handFF16% (w vIFLBi chijor oAt c

acid, 3.6% (-wv)—S=sttphosat Hoe—aci - for=30 gt tri &S hed
with water and dried in ap gv%ﬁr%va]t%4)- gg@ ?blrrfaone 'Z{lj?’lﬂ'he ngfig@\?vgﬁg
stained for{30 minutes us|ng Phaast Gel| Bl ug)R (Phar naéé)a; one t abdlet

WD 2007/ 03674545 PCTI GB2p06/ 003650 | di-sselved—ir—60% {3/}
net hanol ), washed dith M IiGJ%?Wﬁa?%r t &-7&hoife e@géé\ﬁ ailn and'% hen
dest ai ned for approximtety 3 (gj)nut es W thy9% (V/v) (4)

6 6.53-6.78 6.63-6.85 - 6.64-6.88 NT
(4 (4) @

9 6.60-6.89 6.60-6.88 6.60-6.89 6.61-6.89
4) (4) (4) 4)

12 6.67-6.93 6.64-6.91 6.65-6.96 6.69-6.99
(4) (4) (4) (4)

Table 22: pl range and number of isoforms by IEF after storage at +5°C

Time (months) pl range (number of iséforms)
CF TF1A TF1B TF1C
0 6.75-7.17 6.74-7.17 6.71-7.14 6.69-7.10
(4) (4) 4 (4)
3 6.59-6.85 6.59-6.85 6.59-6.86 NT
(4) (4) (4)
6 6.66-6.91 6.65-6.89 6.68-6.95 NT
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6. 60- 6. 89 G666 6 60- W 4 R 2
6.67-6.93 §. 64-6. 3?‘ 6. 65- 6 6 66916 é?%‘g)g(‘h) ((A‘i;ld(%bz Tablﬁeﬂzg 89pI
range and runber of isoforims byl EF after (Btorage at(H5C Tinme @)
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I r\J
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6. 59-6.86 NT

| enf or n)
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(4) (4) (4) (4) 3 6.59-6.85 6.59-6.8§
(4) (4) (4) 6 6.66-6.91 6.65-6.89 6.68-6, 95

) =
o170 1. 1T

NT WO
2007/ 036745 PeableL%/ G 0o1gseRe3mmiyer pf {spforpy)by IEK after storage at +25°C

Time (months) pl range (number of isoforms)

CF TF1A TF1B TFIC

0 6.75-7.17 6.74-7.17 6.71-7.14 6.69-7.10
4 (4) (4) (4)

3 6.59-6.80 6.62-6.83 6.61-6.84 NT
(4) (4) (4)

6 6.65-6.90 6.69-6.98 6.64-6.93 NT
(4) (4) (4)

9 6.62-6.85 6.61-6.85 6.64-6.87 6.64-6.89
(4) (4) (4) (4)

12 6.62-6.85 6.61-6.86 6.61-6.86 6.62-6.88
(4) @ @) (4)

Table 24: pI range and number of isoforms by IEF after storage at +37°C
Time (weeks) pl range (number of isoforms).

CF TF1A TF1B TF1C

0 6.65-6.95 6.65-6.93 6.63-6.92 6.64-6.93
(4) (4) (4) (4)

1 6.47-6.77 6.60-6.84 6.63-6.88 NT
(4) (4) (4)

2 6.57-6.78 6.56-6.79 6.58-6.82 NT
(4) (4) )

4 6.62-6.84 6.68-6.95 6.69-6.98 NT
4 (4) (4)




9 6.66-6.94 6.66-6.94 6.64-6.90 6.63-6.89 (4) (4) (4) (4) 12
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(4) 9 6.62-6.85 681 6.85 6. 46-;)%.6%87536 %)§98%U( 1) 5?2@)5@3) 91)2’5 fﬁ?ﬁ')
6.62-6.85 6. 61-6. 86 6.61-6/86 6(562- 6. 88 (4)7)(4) (4) (&) bI e 24: pl
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(weeks) pl r
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ange (nunber of
63-6.92 6.64-6.93

6. 63- 6. 88 NTTabl254) pHjange GudHumbeBobisabrs b9 [BF GReOsBRAREE HIPL (4)
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6.65-6.95
4

6.65-6.93
(4)

6.63-6.92
4@

6.64-6.93
(4)

6.61-6.84
(4)

6.64-6.88
(4)

6.64-6.89
(4)

NT

6.60.6.85
(4)

6.56-6.78
4

6.62-6.85
(4)

NT

6.63-6.91
(4)

6.65-6.95
(4)

6.64-6.95
(4)

6.64-6.93
(4)

10

15

20

NT = not tested

Summary of Stability analysis results

Stability at -70°C

Both CF and TF1A were stable for 12 months at -70°C. The analytical
profiles were similar at 0 and 12 months except for the % intact IgG by non-
reduced SDS-PAGE, which decreased from 95.9% at t=0 to 89.9% at 12
months for CF and from 96.2% at t=0 to 89.2% at 12 months for TF1A. By
HPLC after 12 months, the percentage monomer for both CF and TF1A
samples was 100%. Both CF and TF1lA samples displayed 4 bands on IEF
after 12 months. The results indicated that CF and TF1A are comparable at

this temperature.

Stability at 5°C

Both CF and TF1A were stable for 12 months at 5°C. The analytical profiles
were similar at 0 and 12 months except for the % intact IgG by non-reduced
SDS-PAGE, which decreased from 95.9% at t=0 to 89.5% at 12 months for
CF and from 96.2% at t=0 to 88.9% at 12 months for TF1A. By HPLC afier




8 6.61 6.86 6.20-6.85 6.28-6.89 6.26-6.91(7) (5) (7) (7) Table 25:
pl range and nunber of isofornms by |IEF after storage at +45C Tine

(days) pl Hangerdspugber of isoforns) CF TFIA TF1B TF1C p/EpRsfPsce
6. 65-6.93 6.63-6.92 6.64-6.93 (4) (4) () (4) 1 6.61-6. 84 6. 64-6. 88

6.64-6.89 NT (4) (4) (4) 2 6.60.6.85 6.56-6.78 6.62-6.85 NT (4) (4)

4) 5 6.63-6,91 6. 65- 64- 6. 9 (4

hot testod sleumidS G deisiigy, mhndmae, O b £F bl 1A it s
Both CF and TH4%. mmc&t@mQPmrsah?pw@aisbﬁyaa 4 #&ds ohhERBALY 12 e®nths.
profiles were simlar at 0 and 12 nonths except for the %intact 1gG

by non- redudée reuls ppdicatediihehCHapdcBEY are epangarabie gt this=gmperauregy,
at 12 10 nonths for CF and from 96.2% at t=0 to 89.2% at 12 nont hs
for TFIA. By HPLC after 12 nonths, the percentage nononmer for both
CF and TFI A Ssdwdplves 2683€ 100% Both CF and TFI A sanpl es di spl ayed 4

bands on IEF_ after 1 ths. Th sults | ca and [ A
are conpar abﬁé%a{:% ‘Erfﬂzrsrgﬁ gredig glé o1 5l Zgmept ﬁ?ﬁ/gitc S%Zﬁ%ﬁn %{g

TFIA vere st abh@.diebd EDIPANS datrerled *EFB& SN Bby i eab ters@f 14,68 12M86Rths
simlar at 0 and 12 nonths except for the % ntact G by non-reduced

SDS- PAGE, whf@hCHetndefroatl 963 95t-904tat8% 2% b 189m tfon THight Bhereols
also a minor high molecular weight (>220kDa) band in both formulations on

10 the non-reduced SDS-PAGE gel that was not detected at t=0. By HPLC after
12 months, the percentage monomer for both CF and TF1lA samples were
98.9 and 96.42%, respectively. Both CF and TF1A samples displayed 4 bands
on IEF after 12 months, The results indicated that CF and TF1A are
comparable at this temperature.

15
Stahbility at 37°C
Both CF and TF1A were stable for 4 weeks at 37°C but failed to meet the
draft specification for some parameters after 8 weeks, namely purity by
reduced SDS-PAGE (both formulations) and % monomer by GF-HPLC (TF1A

20 only; borderline result). The results indicated that CF is more stable than

'TF1A at this temperature over an 8 week period..

Stability at 45°C

Both CF and TF1A were stable for 5 days at 45°C although there were slight
25 changes in the analytical profiles after this time (some additional minor bands

on SDS-PAGE and IEF gels). The results indicated that CF and TF1A are

comparable at this temperature over a 5 day period.



20 CF and from96.2%at t=0 to 88.9% at 12 nonths for TFIA. By HPLC
after WD 2007/036745 48 PCT/ GB2006/ 003650 12 nont hs, the percentage

mononer f owgdRbHsbfasand TFLA sanples was, . 100% Both Ch@hdshlskidssso
sanpl es displayed 4 bands on I EF after ™ nonths. The results

i ndi cated that CF and TF1lA are conparable at this tenperature. 5
Stability at 25C Both CF and TF1A were stable for 12 nonths at 25C
The % i ntact non-reduced SDS- PAGE decreased from 95. 9% at t=0
to 89.1% at 12 nonths for CF and from96.2% at t=0 to 87.5% at 12
nonths for TF1A. There is also a mnor high nolecular weight (>
220kDa) bandli n bAtpghatmecastizal corsperitidd compring- aeHud 8 ngbSdPAGE ogelor

that was not detected at .t=0. B PLC af.ter 2..nont.hs he, .
per cent age nBIOH® a%?ceBB?ﬂ%Cﬁc“éﬁg PACRLERS] é%ff % Eeto 593&90%‘%6’"5'0 with
96. 42% respegedihidufterBot h CF and TF1A sanpl es di spl ayed 4 bands on
| EF after 12 nonths. The results indicated that CF and TF1lA are
conparable at this tenperature. 15 Stability at 37C Both CF and TF1A

were stable for 4 2l . d . )
specificati o%' f orA%&SQ%“é%fé?@bg%‘? 8%19’% %}ler{%g%néaﬁrr%& %gzr\']{eﬁ “EfyIL 13
reduced SDS- Riodybiatahhdmamiil-d8imasjcleomd aHtibodpner by G-- HPLC ( TF1A

20 only; borderline result). The results indicated that CF is nore
stable than TF1A at this tenperature over an 8 week peri od.

Stabifg ty at 345C Ropiurfabic@iitidall Eddp¥sitien HsalfRed of chaiflay SralaifbL wherein
al though there were slight 25 changes in the analytical profiles

after this tihte edondnilrivt iopsgsent wuthipathgsrhasmachiiqahcempegitiqnrin an

gels). The r i pdi 22?}0 d TF1A are conparable at this
tenperature g@%kﬁgo%g%%%g%ﬁg . @5%71036745 49 PCT/ GB2006/ 003650
CLAI M5 :

4. A pharmaceutical composition as defined in any preceding claims

15 which is buffered to a pH of 5.2 to 5.7

5. A pharmaceutical composition as defined in any preceding claims
which comprises sodium acetate present within the pharmaceutical
composition in an amount of between 1 and 100mM,

20
6. A pharmaceutical composition as defined in any preceding claims
wherein the pharmaceutically acceptable excipient comprises one or more
surfactant, inorganic or organic salt, stabilizer, diluent, solubilizer, reducing
agent, antioxidant, chelating agent and/or preservative.

25
7. A pharmaceutical composition as defined in claim 6 wherein the

surfactant is selected from a polyoxyethylene sorbitan fatty acid ester.

8. A pharmaceutical composition as defined in claim 7 wherein the
30 surfactant is Polysorbate 80 present within the pharmaceutical composition in

an amount of between 0.001 and 0.1% (w/w).



1. A pharnaceutical conposition conprising an IL-13 anti body and one
or nore pharmaceutically acceptabl e excipients buffered to a pH of

4.5-6.0 W b 0pa86AaLate buffer. 2. A ph 0maceuti cal conRgstbhoaso
defined in claim1 wherein the I1L-13 antiibody is a human 1L-13

nonocl onal anti body. 10 3. A pharnaceutical conposition as defined in
claim1 or claim erein .the 1L-13 antibqdy is .presen Lt hin the
phar maceut i céi po‘rg}p\ggfi“?‘?a&ﬁ'fti‘?i’?aﬁomﬁ%ﬁﬁ?ﬂ a5 85%’??/@(%& inyar?é %ﬁn?rgrb P 8
4. A phar maceybieial the OfiBPSantd Qﬁlt%rﬂ?x‘i&d@e%diﬁ'maﬂh’loﬂd@,cEpfétd%giuﬁd ahlGride,
15 which is buffered to a pH of 5.2 to 5.7 5. A pharnaceuti cal )
conposi ti on eaciget i pllgrida, arsdipme GHWSPREIG! patRssiRi PHOSM | 4k sodium
sodi um acet a%l%aﬂgo%%gent within the pharnmaceutical conposition in an

anount of betWween and 100mM 20 6. A pharnmaceutical conposition as
defingd in any preceding clains wherein the pharnaceutically

accept abl e exci pi ent _conpri ses one or, nore (factant,.inorgani ¢ or
1051 afi PHERACeL Fale APPROHHG] A7 ARINo b TR 2gBRETen the

organi c salt,

anti oxi dant, ;chelabi ngiragentsodieh OLhRERIBEPaSdnY € widiin 7 thé\ pharmaceutical
pharmaceutical conposition as defined in claim6 wherein the

surfact ant i sompbstivadn fnemannpof Peiwaenhid ande2@ymMi.t an fatty acid
ester. 8. A pharnmaceutical conposition as defined in claim7 wherein
the 30 surfactant is Polysorbate 80 present within the

phar n@ceut i call. coAppkirbiagtutidhl @mmpRhiont apilefietdvdarclfin0Alwaivd Corfises
(ww). WO 2007/036745 50 PCT/ GB2006/ 003650 9. A phar euti cal

conposi tion &8 e ABEPIY, dnjH ?Ctﬂta?%a%lﬂ%g%nmmgr@ re§ &0 PRl fn? &

sal t conpri ses gspdimdei®bliger. potassium chloride, calcium
chl oride, sodium phosphate, potassi um phosphate and sodi um

bi car bonat e.
12. A pharmaceutical composition as defined in claim 1 which comprises

15 an IL-13 antibody, sodium chloride and Polysorbate 80 buffered to a pH of

5.5 = 0.1 with sodium acetate buffer.

13. A pharmaceutical composition as defined in claim 1 which comprises
50mg/ml of an IL-13 antibody, 85mM sodium chloride and 0.01% (w/w)

20 Polysorbate 80 buffered to a pH of 5.5 * 0.1 with 50mM sodium acetate
buffer.

14. A process for purifying an IL-13 antibody which comprises one or
more chromatographic separation steps wherein each of said separation steps
25 comprises elution with an elution buffer comprising one or more
pharmaceutically acceptable excipients buffered to a pH of 3.5-7.0 with

acetate buifer.

15. A process as defined in claim 14 wherein the chromatographic
30 separation steps are selected from affinity chromatography and ion exchange

chromatography.



5 10. A pharnmaceutical conposition as defined in claim9 wherein the
inorganic salt is sodiumchloride present within the pharmaceuti cal

conposi ti oo PeAisAgOUNt of between 10 §?d 200MM 10 11oeqhsB2006/003650
phar maceuti cal conposition as defined in“claim2l which conprises an

I L-13 anti body, a surfactant and an inorganic salt buffered to a pH

of 5.5 0.1 with acetate buffer. 12. A pharpaceuti,cal. conposition.as
defined in cifai mA Bocess ASnptefiged 1y s°l |Eg?§’%8‘ﬁ&‘ﬁlb6ftfy,° BB APHIC
il or 1 de and PRlyaAr oharbnd bl cpRlei0ATaRthie) chiordatolrabyi follosed! by
acetate buffer. . armaceutical conposition as defined in claim
1 which conpratises ex@hapigel othramatagraphyant fejberyed 85hK sddiUm chrdange
and 0.01% (w 20 Pol ysorbate 80 buffered to a pHof 5.5 0.1 with
50mM sodi um BERRACST N F fer . 14. A process for purifying an IL-13
anti bgdy which conprises one or nore chromatographic separation
steps wherein each of said separation steps 25 c ises elution

with an el utlon Bubregess sapefigehin ame obrlags d4iRa 418’598’(?8?5% pyp or more
accept abl ¢ el Rl &0k aRY LB Ak QuliphldtO bomphinds th WorBaniaggkal e

buffer. 15. 5rocess a 1 ned 1n“claim14 wherein The
chromat ographic 30 separation steps are selected fromaffinity

chromat ography and i on exch e ., chromat.agr aphy. . . 4 :
PCT/ GB2006/ ob%650‘g PFBCeSA 35y Geiied QCIREE; 1oy iptby |tt\é<¥)h‘$‘%gzé\h%§§§|ﬁ st%rqi[é“m
chr onjgt 0gr aphiisrias gRasedt | WithinS tReeh@oaEsUfEy Br aheimountadf baivtepn 10 and
chromat ogr aphy -fol 'owed by cation exchange chromat ography foll owed

by ani on exc - chromat ography. 5 17. A process as defined in any
of clainms 14 to 16 wherein the one or nore

19. A process as defined in any of claims 14 to 18 wherein acetate buffer is
sodium acetate present within the elution buffer in an amouni of between 1

15 and 100mM

20. A process as defined in any of claims 14 to 19 wherein the elution
buffer comprises 50mM sodium aceiate and 85mM sodium chloride buffered
to pH 5.5 = 0.1.

20
21. Use of a pharmaceutical antibody composition as defined in any of
claims 1 to 13 in the manufacture of a medicament for the treatment of an IL-

13 related disorder.

25 22. Use as defined in claim 21 wherein the IL-13 related disorder is
selected from asthma, atopic dermatitis, allergic rhinitis, fibrosis, chronic
obstructive pulmonary disease, scleroderma, inflammatory bowel disease and

Hodgkin’s lymphoma.

30 23. TUse as defined in claim 22 wherein the IL-13 related disorder is

asthma.



pharmaceutical |y acceptabl e excipients conprises an inorganic salt.
18. A process as defined in claim17 wherein the inorganic salt is
sodium 10 chloride present within the elution buffer in an anount of
bet ween 10 an POREM4519. A process as defined in any i

to 18 mhereinqggétate4 uffer is sodigmacetate presentqﬁﬁﬁﬁgﬁgﬁmg%
elution buffer in an anount of between 1 15 and 100nM 20. A process
as defined in any of clains 14 to 19 wherein the elution buffer
conprises 50nM sodi um acetate and 85mM sodi um chl oride buffered to
pH 5.5 0.1. b “4nharpsecutieal aniihagyraowositients defingd bdnycdvpoms f iton as
defined in an cl ai i ture of a nedi canment
for the treat%%ﬁ%ug?hgkﬂﬁﬁ%n%goig g{é%H%F%§$y§§%'25 22. Use as
defined in claim21 wherein the I1L-13 related disorder is selected
fromasthma, atopic dermatitis, allergic rhinitis, fibrosis, chronic
obstructive pul nonary di sease, scleroderma, inflammtory bowel

di sease and Hodgkin's |ynphoma. 30 23. Use as defined in claim22
wherein the IL-13 related disorder is asthma. W 2007/ 036745

PCT/ GB2006/ 003650 52 24. A pharmaceutical antibody conposition as
defined in any of clains 1 to 13 for use in the treatnent of an

| L-13 rel ated disorder.



