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| NTERLEUKI N- 13 ANTI BODY COWVPQOSI TI ON The invention
relates to a pharmaceutical conposition conprising an

WO niog0BeEuki n- 13 anti body, nore garti cul arly a PCT/GB2006/003650

nonocl onal interleukin-13 antibody, especially a human

i nterleukin-13 nonoclonal antibody, to a process for

purifying sa4edilEPRIN-23% N 1B ¥SEONIPERITTON

conposi t1 on—tA—treatrng rnterreukrn=—o retrated

di sorders, such as asthma. Interleukin (IL) -13 is a

114 am no acid cytokine with an unnodi fied nol ecul ar

rr"ﬁh% mve@ppmomeimsm 90 12 @barmmeuilgal SCOMROSiEPBs @oynprising  an
es_3

h ﬁ%tlequ}ngt t:i;'rét‘]bo\’&y o T4Qk d ttlcfxﬂﬁ{% 080 6interleukm—li%

eve e?hdhdEn

|§ntib2ﬁlzb%l§ p&ilal faqmmtéﬂéﬂlkﬁﬂlfﬁ%%ﬁocﬂ&ldlhﬁatlbbdfr to a process
gene Kenzi e, A N et al., J Imunol, 1993. 150(12),

mﬁpmmngmaﬁdyantmodert and to the use, ofL99d. caBpPELon)in treating

2 h nitiall dent fied as a Th2 CD4+
|Vﬁff{ﬁ%']é§}{1§l%geﬁ?%§dh%%8ﬁ aL as }gn?s al so produced
by Thl CD4 + T-cells, CD8 + T | ynphocytes NK cell s,
and non-T-cel | Eopul ations such as mast cells,

blerieiliis, (Hosi opﬂ‘nasll‘im@m@pmagéé cwmkmgvt éfsthamgn unmodified
R B UBEASFRIAT A ko a1 PERL USRS bl o 1

M&vﬁﬁuﬁm@hm s@BrdsN8d BN¥Rfuehive hOBRAOSE at E@é aﬁﬁﬂmziced level. The
adm ni stration of reconbinant IL-13 to the airways of

nagman dbnl3 geaptis sle@atﬁédéhpbrqma@smm3ﬂ- Adjaapse tmath9 IL-4 gene

f it t
BRERLTAE] oh e 0D BREOR RO g bl s nimy, A e
hyheNat@spav93Y 88261 17AHERIS-50].

Although initially identified as a Th2 CD4+ lymphocyte derived 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.

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

wWQR(HIBT), 2261-2263; VenkayyaR R, et al., POT/GB2006/003650

Respir Cell Ml Biol, 2002. 26(2), 202-208; Morse, B.

et al., AmJ Physiol Lung Cell Ml Physiol, 2002.

282 ubkper gt p8R8tic Poghﬁa)ﬂpmsrﬁ@w%yne-mgeﬁmewqﬂsd Beéh linked
transgenic m)use whi ch I'L-13 was specifically
omealéquue:dsmasem Ihpartimgar, | & vianiast e, llmdBegentr émivchich the

&%ﬁge erggx%lerl'g %qeﬁw@lgléf z?mégl%@l 131%%)(9% ‘? %@%%t%n}&he %Q13OR) has
nlb’é@kez[sse&a n@/ﬁﬂhcbmlcﬁfﬁ@raﬁﬂin%matbﬁmt Aérmdiitisl Ind)@ai8ed serum IgE
have al so been linked to allergic diseases. In
p]aewellsc[lHeanzmann/,aAl antal of HumeMol -Gerg:t g 800 | ﬁ(4hh PdA-539e Howard,
ar gi_ni ne residu no_ac 1 ed wit
gFutanthé! (Qf%%)ﬁiﬂgn?ﬁ%%% ;@gcf‘gqgﬁ, %#B%’té&r EVRRY} Bl et al.,
a at it nd edpsef umnyl I %

Hl?%gwrmsth@Of dﬁr(icazt) %_I%%Q%Gfﬁieeeﬁe?P E%OB@” 9? §VRIRrgy Clin
514ﬁm558]: Booar d1051(3)D506t—5m] Tllmn \bammleenﬁj; 132®'ﬁﬂant is also
70(1), 230-236; Kauppi, P, et Genomi cs,
7Rferreg t035154§1e & vapiant E(argltm%ﬁ resiglug pte,a&;n@j acid 110 is
I 3 [
v%gnl%wd 2‘9% %ﬂl@a% r ebgptg 8§1gsér0#§§ ér%%é;{%ﬁé'aﬂ{e 2b-dntino acid
(sipganica@enes Frdue tid amimaacidcéaknt10 is substitut ed
wi th glutam ne) by sonme groups who exclude the 20
am no acid signal sequence fromthe am no acid count.
| h’. g[?rr ﬁqggﬁh% rlﬁ?o 18F SAth %Il@ 1Wats{hma [van der Pouw

c as fvan ouw raan, T.
Gpgan, | TTMah, 980, Gle(n]e); InﬁﬂuﬁS]Q%@ld lﬁbl sﬁeld65]eaedl sramf:sd levels of

I L-13 have been neasured in h bj.ect t
r Hirdi3t hayve hegn mepsyned ,mah{n@?ﬁuu ablpsiaih Pt?p%m%gg '?fmay fever),

agﬂexrgki]e Q8 fiathid l(‘e?éztehls&) and chronic sinusitis.

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
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].

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., J Clin Invest, 2000. 106(9), 1081-1093].

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

38] and raised levels of IL-13 have been detected in the serum of some
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Aside fromasthma, |L-13 has been associated with
other fibrotic conditions. Increased | evels of |L-13,

Waiporo3@43000 fold higher than 4L-4, have beenPCeas603650

in the serumof patients with system c sclerosis and
in bronchoal veol ar [avage (BAL) sanples from patients

?iécggg(gg‘%ﬂﬂs% g%al?l%ﬁtg %@E{h Jmnﬁat%@B?%[}xfai %&? o?s [Fiumara, P. et

31 8-Blddd, Ba0t.oes(9) A282r-2878]., Am J Respir CeII Mol
Biol, 1998. 18(1), 60-65]. It has been denonstrated
t hat overexpression of IL-13 in the nouse |ung caused

. dyct i £
SEPPY Gl uah P oSS, b PR i
pebv@nay ofi $@aser (LofBenkdhenmetastdis dTerabk, OMN et al., Nat
I'nvest, 2000. 106( 9} 1081- 1093 It has been proposed

tlmuno_l 20Rayl (8).53 %158916111711&0611% of H&-- b%nth@@g@lﬁ@she@noshown to
RATT B8 Vibeifld SR Gkl higts fand B o, pencfjeial in the

likealBehave HI®EMd Qttfé@tlﬁﬂedtfbuts ftﬁséa@ésl M Bfers,0MEBOGg kI N' Broc Natl
di sease patients when conpared to norrral controls

[A%agnBeial PA, 21023(99(20®), 66@202@9125 98(9), 2877-2878].
IL- 13 inhibitors are also believed to be :
therapeutically useful in the prevention of tunour

IR Lti’rftﬁfd)ﬂg QiredtBl 3@[5@@&&1 tdenahs, inMibigonahas bABA described. For
| mmunol , 2000. 1§ 515-520]. Inhibition of IL-13 has

AxampbecnWehorA05 H0TEAAN(E anthridge rAntibedyi Aeshnology Limited)

sFitoe SRS ST iR PRGIEF aBUBRY) PharGnt! SRR e shown to
SHeudlalise ALOT3 Mativitpcadi [iich) abe /&laﬁfé@zto Qg(ﬁoi}otential use in the
13020-13025] . An antibody directed approach to IL-13

itreefitmient oh Thds redated diseudered. For

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.

It is commonly known that antibody purification procedures typically require
a number of separation techniques, 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
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.

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 IL-13
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exanpl e, WD 2005/007699 (Canbridge Anti body Technol ogy
Limted) describes a series of human anti-IL-13

wando7osddys nol ecul es whi ch are sjown to neutr al PGEGBL608803650

activity and which are clained to be of potential use
in the treatnment of IL-13 related disorders. "According

t t%oﬁkéé?ri?i%ﬁﬁ&ﬁ ﬁEg&.hTth‘," AL T Q1 LRESs It OIACOnE at the

[
phar ma I'cal conposition conprising an I'L-13
ardgihagidy o dho parificationeppivassyabeuthroaghyutatmephdd urification
exci pients buffered to a pHof 4.5-6.0 with acetate
bRAOFRSS, therpiore ofpsBHs yink Aotipluckien ghtRI96Essing time, cost and an

Pi%}gaisgglﬁk,q?%‘gt igdures typically require a number of

separatio I ques, such as chromat ography
separations (e.g. Protein A chromatography, ion

exchange chronat odgraphy and the || ke,L . A _consequence
oft WHI Denapireriatgd gl Aiefetenres suiepiigodye ipelydg reerences to an

_ £ e .
oiRhoQobith Bheclr Mikiral br, py"EP IG5 URTEMES Broducea.
r'ERi teem talled uneerd an@rigotypeptide/ g yproléine cphpBising ain antigen
Protein A chromatography, 50rM Tri sHCO pH 8.0 and 20mM
sRigding dewabhat e pH 6.5 for Q Sepharose

chr omat ogr aphy, and 25nM Tri sHC pH 8.6 for

DEAE- sephar ose chromat ography. By contrast, the

pAetbody ifrapmndite iwhiel] wokgsidehen untigod bindinggloensinedratolecules
buffer at a fixed concentration_ and predeterm ned pH
prucdicatt ol o+ 165Y thve Hbpbdi anddiahodiste i nventi on whi ch

has the advantage of being present throughout all

| L-13anti body purification steps. Thus, the use of

this pedsiisie, tonnkeanbyodbnihendeghembngbaties had use techniques of
purification process, but throughout the entjre, . )
pmmmbé%worplﬁﬁod@g%{lolpaiér &9 oPEPGuUesy|ather; rAndthodigsctqrorfhimeric

O oRIREES Sk B bt | #ZBrin C 95 ?ﬁb@iﬂ@ity 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,
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
VL genes to generate mutations within the entire variable domain. Such a
technique is described by Gram ez 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 et al., PNAS USA 1994. 91, 3809-3813 and Schier et al.,
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
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increase in product yield. It will be appreciated that
references to "antibody"” include references to an

WO eovaiodghdbul i n whet her natural sor partly or wWhGI/G$2006/003650

synthetically produced. The term al so covers any
pol ypepti de or protein conprising an antigen binding

d 0. s Jr. . \Whi. rise an anti.gen .
o AR PRI R Rt L B8 B ST i Thus. enis
dRem CeversnghibaBodtfsnedtt 4l @esiTaAlEs,t thdlddifg any polypeptide
monocl onal and other antibodies and use techni ques of

r ex/Bptifingnan DRuvesteisilbyhinding domade, whiethreraatitsddiregholly or
or_.chioerj c | ecylkes which retain the specificit
RO B | et Rl i HeBr RS i
| Bind@ei GonthiPNAdre BgRalat ! Fasdd My N tBOY Joly pephid@bh@ therefore
region, or the conplenmentarity determ ning regions ]
(oDReded. dfloaingaand lssgyession ok chisperiaantibediesrme described in EP-

AL Rt ERosRor - SREB 1SrdT BB slbseluent tterature
EP- A- 184187, GB2188638A or EP-A-239400, and a |arge

body of subsequent literature. A ternatively, novel VH
oFutther égghofguesarvailabie ODRhelcwrt W angidhypdynengineming bave made it

SEP BBk clo MRAIRE, BRRUR" B BHERSRS BB o P rrample, human
Wh i b¥i dorh B c @M e 1@lad@fak alls 8ri OB K osidéihadn g (NI 0011 Antibody

described by Gamet al. , PNAS USA, 1992. 89,
3Engingsdog, wipringerer kbaborgtasye Pomualslot Mhageet display, another

B, R e BB TR BT B BebOpSbers s boen

described in detail in many publications such as Kontermann ez al. (supra) and

m%gloglobulin

W092/01047. Transgenic mice in which the mouse antibody genes are
inactivated and functionally replaced with human antibody genes while leaving
intact 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,
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].

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 er al., J.
Mol. Biol. 2000. 296, 57-86 or Krebs er al., Journal of Immunological
Methods 2001. 254, 67-84.

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

function of binding antigens. Examples of binding fragments are (i) the Fab
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di scl osed by Barbas et al., PNAS USA 1994. 91,
3809-3813 and Schier et al., J . MIl. Biol. 1996. 263,

wGDIB8745 As anti bodi es can be dified i n a npebeB2wh/003650

ways, the term "antibody" shoul’d be construed as
covering any specific binding menber or

bst havi n t - d ~th
- HaeeG copucre at 0T Thde, Chrid PEABE0R: i fBomg fragment
f EAORMS ol TeY aﬂ@tamsiomanﬁ& ;Ugiin meaFy fp&éxﬁ&ﬁpédn@?stmg of the
conprising an i mmunogl obul in bi ‘ndi n ‘gdhomal n, whet her

n‘&(tlualal Vi dahgiing obe ghaghei atibpdgy i ¢ clAlChiagerene [Ward, E. S.

07! @i SRrER TObS At Ao Matatbarty &t o AR Tho0. 348,
t bes gbar egbfickpdgd. TRk NBiGBEh P 250, Oalﬁl)ChAgﬂi%G] which
anti bodi es are described in EPA- 0120694 and

Eébrts-ml&ZEOQSVHand aa Vilardgendindy(vofisdated eGldhtregions; (vi) F(ab') 2

t t Furth tech avai | abl
LHEEBRY oh JrRUSPT 5 FR08 aProhIee Diked oFfa gragigents (vid

g ﬂ?ﬂa 8n RN 8&He £ NERP kAR reil®f VEXKABRIatn ahH 'BHVL domain are

| domas can be nmade as’ descri bed by Kontermann et
alinked uogompgpwm illlnkeh;/ stEngh raéblwsngw,e Spy dnglannsLabasmcwty to form
Manual .s er est

t@‘&ﬁ’ﬂf’ﬁk’é tf‘B eﬂ&"r Zﬁ}rﬂge sP CI 1K r@g% aﬁgm%54qusHuston et
bgen PRAY ihel i1vsdet g4 | mwms u@hlaﬁ%smléugﬂgl%s chain Fv

Konf ermann et al.” (supra) and WD 1047. "Transgenrc
mimaeensn(RAE‘iI‘/dFSQZﬁ%ﬁﬁ)smchr(ix)bbdiyxbgmlee's arudtivalant oy ahelispecific

and functionall | aced with n i hod enes
agg‘e%sa&‘/‘?‘i‘%rqcﬁ‘%‘gg %ﬁ'}ﬁ’efusk%’rrﬁ&@ﬁt{ %%f‘ 5?3 el‘ al., Proc.
| KU SHS IR 1R Peodisegl 8@&4—'639!3}3“?‘993%9 dlabo dy, ﬁnolecules

ant| bodi es to humdn anti gens. bosone di spl ay,
fmag be atfﬂnlﬂas;edobytthehmobrmyambnodf disulphdde d&sidpet ainlong the VH

' B WA EED TP eRERAES? 4., Nature Biotech., 1996. 14, 1239-1245].
Minibodies comprising a scFv joined to a CH3 domain may also be made [S.
Hu et al., Cancer Res,, 1996. 56, 3055-3061].

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
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 two antibodies on a short single
polypeptide chain. Diabodies and scFv can be constructed without an Fc
region using only variable domains, potentially reducing the effects of anti-

idiotypic reaction.

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

particularly useful because they can be readily constructed and expressed in
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may al so be used to generate and/or optim se specific
bi ndi ng nmenbers [ Hanes and Pl uckt hun PNAS USA, 1994.

W@O@2007493F5 4942; He and Taussi g fucl ei ¢ Aci ds ReGI/GB2®6/003650

25, 5132-5134; Schaffitzel et al., J . |mmunol.
Met hods, 1999. 231, 119-135; He et al., J . | nmmunol.

249 Sy i e, 8y g 8B g

nof espropsiatapindeng spedifiditing @mpbessidily doleuted@esig phage display
generated b neans.of.oli%onucleotides synt hesi zed and
2SN B 18801 tfipm JiliresiBs e 18xpRe syimbnok ¢be ofligbodlpris to be kept

e I.b Is N L al, ., 1
S 25 G100 SAPY OB BBt gy 10113 S torary
| paruibel mgiie akhddet thedsth?PGikm 26 4arfed- 8dd ahnt amdlsodyeeh appropriate
shown that fragnments of a whole anti body can perform

]E snecifigity isslectd. fispedifcavhrigetrtibadiamprays be rmagden By grobs-into-
RPOTERL R kel BP9 in S50 1ha 1o

consisting of the VH and CH donmains; (iii) the Fv
fragment consisting of the VL and VH domains of a .
sltngridl dhs i Brrgciatgdy )thph erefiggeneesagiventan i 43, patipdyet include

al . re, .1 44-546:. f .l

nisoredtte gBoa WAl didbedy o Aoy RrbBhb, Bpuh-is capabte of

Bhattedliving .naf@dBy @ddultdihg U843480) cohtedir&adis osllgssOfhan 500nM

VH or a domai n; (v) isolated CDR regions; {w)
r

Fpabfollowings ghentssays asi vell datthi iagheamplesngri@iangl 13 of WO

| i fragments (vii) single chain Fv nolecul es
(%@E@??E erein a VH domain and a VL donain are |inked

by a peptide |inker which allows the two domains to

associate to forman antigen binding site [Bird et )
aPrefeghlendke TLoky anpibpdy speytvgies Hppueslyeoccurring IL-13 with a

potency that is equal to or better than the potency of an IL-13 antigen binding
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).

Preferably, the IL-13 antibody is a monoclonal IL-13 antibody, more

preferably a human IL-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
2005/081873.

For example, in one particularly preferred embodiment, the IL-13 antibody is
BAK278D6 HCDRI1-3 and LCDR1-3 (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
HCDR’s or BAK278D6 LCDR’s, or one or two substitutions therein, is said to be of
the BAK278D6 lineage.
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al ., PNAS USA, 1988. 85, 5879-5883]; (viii) bispecific
single chain Fv dinmers (PCT/US92/09965) and (i x)

WO dicabadies” , nultivalent or rgultispecific fregnreBL@e6/003650

constructed by gene fusion [W94/13804; P. Holliger et
al., Proc. Natl. Acad. Sci. USA, 1993. 90, 6444-6448].

Ev, s ' I bilLs .
T JafBf o HoBRALTT BEFHLRE, iRy tht T -, difpoay s
\BAKSIEGEN HECIYR1Reiah@€ 'LEDRAL3 (SB@t IID eNBSotRLD .in WERR005/007699,
14, 1239-1245] . M ni bodi es conprising a scFv joined
trespectbrdy)donai n may al so be nade [S. Hu et al., Cancer

Res,, 1996. 56, 3055-3061]. Were bispecific

anti bodies are to be used, these nmay be conventi onal

bins gegéf irgriRey ipasde@arlyWptérreane®otdbnadiaciher B0-13n adtibody  is
varie of vva%s |HoII|ger and Wnter Current Opinion
B AKe 0 H [-3and446DRAe] (SEQ D PO Hep in WO 2005/007699,

chem cal,ly or from hybrid hybridomas, or may be any of
{HPEHLIei fi ¢ antibody fragments nentioned above.

Exanpl es of bispecific antibodies include those of the

Bi TE technol ogy in which the binding domains of two )
almt iabpeli durthpr ipagiieglerlynprefoewsidfs pebpdinaent, bdeysled 3apgtibody is

uABTIE2 WP B EE TR kY ORG) 873 rafp gasiooess.

Clegpddiivdypbodi es and scFv can be constructed wi thout
an Fc region using only variable domains, potentially
reducing the effects of antiidiotypic reaction.

i speci fic _di abodj.es, .As _opposed t kspeci f,i c . .
oI Pt dartE P ER” pRPRPRE shityShRBRG) IS HEIS, Bnviboay 15
t BRAK1¢SBHAP SICORIUII M ROTR U (SHQAD NOS 6362 in WO 2005/007699,

coH. Di abodies (and nmany other pol ypeptides such as
arespastusly¥.r agnent s)

The relevant set of CDR’s is provided within antibody framework regions or
other protein scaffolds, e.g. fibronectin or cytochrome B [Koide et al., J.
Mol. Biol. 1998. 284, 1141-1151; Nygren et al., Current Opinion in
Structural Biology, 1997. 7, 463-469]. Preferably antibody framework
regions are employed, and where they are employed they are preferably
germline, more preferably the antibody framework region for the heavy chain
may be DP14 from the VHI1 family. The preferred framework region for the
light chain may be A3-3H. For the BAK502G9 set of CDR’s it is preferred
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
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.
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of appropriate binding specificities can be readily
sel ected usi ng phage display (W94/ 13804) from

WO eirasi7es. |f one arm of the djabody is to bePKEEB2006/003650

constant, for instance, with a specificity directed
against 1L-13, then a Iibrary can be made where the

Thect  PEPieyteder epBaReyC o ik L o Moo BBy DGR pegets  with

|Spe I fic ol'e"an

Q%neﬁl%@oémsmpmahamhme% eBgiafianat, QU3QRI dgevay et
, Protein Eng., 1996. 9, 616-621]. It will be

appreC| ated that references to "an IL-13 anti body"

R S PRETEERL a0 R A e

Qopdsitiéh ik all3a1ﬁbuﬁ‘t epeeRbémll and 200 & gxml hatord@atdrably 50
by foll ow ng the assa%s as set forth in anpl es 2-10

aand DB ofg/mbh eesiably780me/mlef erably, the IL-13
anti body neutralises naturally occurring IL-13 with a
potency that is equal to or better than the potency of

bifRaPmbeai fisrred bibfeRAKRDE @ VIl 5.2 to 5.7,
aﬂé}ﬁg‘%{ﬁg}é’é% Iﬂﬁ Ebﬁgﬁc\%{@%goomggge and tﬁ%{ 220

BAKﬁOE@ewlylcﬁ‘rﬁl a1 OSEQThe sedectien iof mhzmﬂﬂmégg) significant
rably e |L-13.anti bod n IL 1

EriG6n, 0" e Bashiieariah, CaRsinr RIS digmbtive buffers

aRhi %@ym ARabH GH atik yrawgef afdiede |sluc&ﬁxaﬁd]t ?hﬁﬁmat@ histidine,
one selected fromthose described in WO 2003/ 035847,

Wiirapo 3/pbespiste, \uReos/ cerebdyty vorlizooshpdpers. npdeate, tris-
S TR Sl e BB B (s 8 R RS e Rk suibBSnic acia

(MES), imidazole and other organic acid buffers.
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

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
more surfactant, inorganic or organic salt, stabilizer, diluent, solubilizer,

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

Examples of a typical surfactant include: nonionic surfactants (HLB 6 to 18)
such as sorbitan fatty acid esters (e.g. sorbitan monocaprylate, sorbitan
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
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BAK278D6 HCDRI -3 and LCDRI -3 (SEQ ID NOS: 1-6 in WO
2005/ 007699, respectively). A set of CDR's with the

w2848 set of CDR s, BAK278DF set of HCDR' SP@F/GB2006/003650

_BAK27_8D6 LCDR s, or one or twd substitutions therein,
is said to be of the BAK278D6 |ineage.In a further

S bR 16 SRR S OB o
0
YR OISOyt i mobsl, ity ln i

moerﬂmmmo;»mmyemym s@bijan 3tr{ Ege) tpcﬂwmhylgee sorbitan

n WO 2005/ 007699,
F}gtls[qa&fpbr Py yﬁ.ng@ry eSpg@&ﬁ%ﬁy acelﬂee:it rs %%g#@{zj%%ethylene
1
35 SRR o3y o R bR LB ARty

rElytéring afakty pcif evstad éerigodpeisoxyethiyéeniel -glgeespit i ougstearate),

BAK1
RPSh30508) G500 e dHB: EReY -6 PR Py oFIBRE Gpearate)
ﬁt%’étﬁ BhOVI GBI I LiteRs antd, podypdiyarpimylent €if§l  ether),

rotel n scaffolds, e.g. fibronectin or
cgdly)ckyemhyaleﬁe[ Kmlgtexmrogbflenej alkyb| . etBexsl . (2.998. palgaxyethylene

1-1151; . Cu t
SR iRrapY g @Eﬂ;ﬁ 1@6‘#‘ 7PolyE8YY }eneprpé’?%?%rf}l’ylene propyl
0 I
LTty 0D gy ot ooy e
p&lkylphabyly ethees 4avigi. poedyoxXyeindwoe monE{ph@nY? e‘rherhepﬂgawethylene

hycirogenated castor oils (e.g. polyoxyethylene castor oil, polyoxyethylene
hydrogenated castor oil), polyoxyethylene beeswax derivatives (e.g.
polyoxyethylene sorbitol beeswax), polyoxyethylene lanolin derivatives (e.g.
polyoxyethylene lanolin), and polyoxyethylene fatty acid amides (e.g.
polyoxyethylene stearyl amide);

anionic surfactants such as C,-C, alkyl sulfates salts (e.g. sodium cetyl
sulfate, sodium lauryl sulfate, sodium oleyl sulfate), polyoxyethylene C1o-Cis
alkyl ether sulfates salts with an average of 2 to 4 moles of ethylene oxide
(e.g. sodium polyoxyethylene lauryl sulfate), and C,-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,;-Cy4 fatty acids.

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

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).
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may be DP14 fromthe VH famly. The preferred
framework region for the light chain may be | 3-3H. For

W b@785¢50230 set of CDR s it ijg preferred thaeCT/82006/003650

anti body framework regions are for VHFR -3, SEQID

NCS: 27-29 in WO 2005/ 007699, respectively and for

light chain FR1-3, SEQ ID NOS: 30-32 in WD

2005/ 007699, respectively. In a preferred enbodi nent,
aExhplesaof a sypicaliiderhanid balthéncniero sadivin seldueideg potassium
of SES ID NO 15 in WO 2005/00?%%%, thi s _being terned ,
"ghhprido.cgalginm ofRlioride, | sodzum phosphate, gspdiumy sulphatey ammonium

SRR BhunsBolt (A8 | e AP QBRI D oY Y sodiom,
bgdtagsitmrdrechl CiBAKS A2 Proferabdyribe. inorganic hRris 8ddium chloride.
enbodi nent, the IL-13 anti body cross reacts with

cynonol ogous |L-13 and/or the IL-13 variant, QL30R
Eﬁ%&%@gj d%/ | tgltaelh eicd&'%ér?ica%a'nb 0 ijsy h?es%ﬁ? S Gk in é{fl:%g e}f)w}tb%maceutical

osr'tion in an anount 0
assmpdNation ian aMOEniP6Lbervadenyl ®anaPd0hiM, mydrel preferably 60 and

especially 50 nmg/m_. Preferably, the pharmaceuti cal
c%éhmﬁﬁﬂﬁsﬁwﬂﬁﬂggﬁﬁm¥ked to a pHof 5.2 to 5.7, nost
preferably 5.5 0.1. The selection of such a pH

confers significant stability to the pharmaceuti cal

CBR®apleki orof Exanplredudihgal tgenat i Veclodé f ens-acbalicysteine,  N-
control the pHin this range |nclude succinate, . .
ghasthamecy e, di nthioetie r atasid.phodiRdigycell ut athiieethanolamine,

Cc , ' dr e 4 S~ .
(ﬁlgcggggrfo?m t ﬁl;i;(%oggnitﬁ% rret?ﬁ%ﬂ%&?lﬁ Iagtsc)?d bhlSa salt thereof, sodium
2tHi dburbitd hglit aihjodieh ana WCPhONitkicatiadoidViS), | mi dazol e

and ot her organic acid buffers.

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.

Examples of a chelating agent include disodium ethylenediaminetetraacetate

(EDTA), sodium pyrophosphate and sodium metaphosphate.

Examples of a stabiliser include creatinine, an amino acid selected from
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

or Polysorbate 80), or any combination thereof.

In one preferred embodiment the stabiliser comprises a single carbohydrate as

hereinbefore defined (e.g. trehalose).



10

15

20

25

30

Preferably, the buffer is acetate buffer, nore
preferably sodium acetate. Preferably, the acetate

whedo7e867#5 present within the R?ar maceuti cal PCT/GB2006/003650
€

conposition in an anmount of béfween 1 and 100MM nore
preferably 30 and 70 especially 500M It will be

appreci ated that references to "pharmaceutically

accept abl e exci pient” includes references to any
qﬁ%tﬁ"a@fé}n&t%‘lgrﬁﬂe%}%d Yerts§fimeft RRQT SISiBEEF CBInprises an amino
conpositions. Such excipients may typically include

aredd oin rombisatidmcyitht @ icadraydirateole.gr gerahelogel and alanine or
st biIizer,,diIu&gﬁ,.s | ubili zer, reducing agent,

drehabqsed flgning ga Y‘H&g)agent, preservative and the

i ke. Exanples of a typical surfactant include:

noni oni ¢ surfactants (HLB 6 to 18) such as sorbitan

flat hyfuattiedt alsdrentvély. prefemmedi embodimergathey stbéiser comprises an
sor pi tan, ponol aurate, sorhitan nopopal mtate

cider il T prgiod s st (8 GROGREN il @ surfactant (e.g.

RORAERY, Y afirfne HANC PEAS35ONOFY IrehiBLE, HOUAET bAE PEG3350 or
nonostearate) , polyglycerine fatty acid esters (e.g

deelzgbses; exlyhinermdsPagsattate 88axgirgitalpgd, prodinezanat Bolysorbate 80
nmpnol i nal eat e | ene sorbit?

(G PhdES A BRG, @y gne i BEERRY ot B lipRT c ufitind. effeine and

P, 95&&hﬂ%8 Xpolyoxyethylene sor bi t an nonool eat e,
pol yoxyet y?ene sorbitan nonostearate, pol yoxyethyl ene

sorbitan nonopal mtate, polyoxyethylene sorbitan

triol eate, polyoxyethylene sorbitan.tristeara .

S POV 200 DR b S b et comprises an
p&faWﬁ@fthﬂ RRMbIRLR Qlith &f saHhEALAL®.g. alanine and PEG3350 or
pol yoxyet hyl ene sorbitol tetraol eate) |,

palhyimey glynihened JIB@3350e fatty acid esters (e.g.

pol yoxyet hyl ene gl yceryl nonostearate), polyethyl ene

glycol fatty acid esters (e.g. polyethylene glyco

dirSh8R% dubther alternatively preferred embodiment the stabiliser comprises a
carbohydrate in combination with a surfactant (e.g. trehalose and PEG3350 or

trehalose and Polysorbate 80).

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,
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 IL-13 antibody, a surfactant and an inorganic salt buffered to a

pH of 5.5 * 0.1 with acetate buffer.
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pol yoxyet hyl ene al kyl ethers (e.g. polyoxyethyl ene
| auryl ether), polyoxyethyl ene pol yoxypropyl ene al kyl

we@rdenss7¢e. g. pol yoxyet hyl ene pg yoxypr opyl eneP@i/g8ei06/003650

et her, pol yoxyet hyl ene pol yoxypropyl ene propyl ether,
polyoxyethylene pol yoxypropyl ene cetyl ether),

lyaO)TYlgttl'J{a] f@eﬁbgykﬁﬁﬁﬂﬁhelﬁt RET $hd Qngentlon, the pharmaceutical

o yoxyet ne nonyl phenyl et her), pol yoxyet hyl ene
hg(ﬂnp@enah ea@nqames ranolLl-4 3 (amtidpodpo bgdmyrethl)drﬂieeathobfrsorbate 80

oi | .. pol yoxyethylLene hydrogenat.ed castor
e e PBHE! Bon Gl Hath Yo ppesc e guiter)
pol yoxyet hyl ene sorbitol beeswax), polyoxyethyl ene

| anolin derivatives (e.g. polyoxyethylene |anolin),
ahid appéty bucyéthprefoeretiatmpodimehtaoi dies ifeergion, the pharmaceutical

pol yoxyet hyl ene stearyl am de);_ anionic surfactants, )
smp%tlewoglmmeﬁs%iﬂm&/aﬁf o 88 Thal §nf(1b0<§/ é%amﬁ?‘fmm chloride
f Leyl
18 84% B, B SOyt LT P S0 L it S0mM
seddismvaddatarbudfeer age of 2 to 4 nol es of ethyl ene

oxi de (e.g. sodium pol yoxyet hyl ene |auryl sulfate),
and C8-C18 al kyl sul fosuccinate ester salts (e.qg.

5ol
SRR, s SUdOREE DI S8l AR R0t o procoss for

spitifidaghas ihel 3 rmndbo(iﬁ whichpbémgrisye lony) or mtrtesmhronaﬂ;ographlc
esters of C2-C 8 fatty acids, Preferab
S RERE G SIARS Whpkein G Pérﬁ%w%%aepﬂyﬁt C%@Pblﬁ%saﬁluuon with

T8l U ¥ Gk olcongﬁ)&h g\'él %{prni(%l%r gg'la}‘m%l?@utlcallg acceptable

surfactant 1s

aeiblﬁﬁntmbﬁffemcbfoea pbl pf BA-ys@mitt eceddiedndf0,

especi ally Pol ysorbate 80.

Preferably, the one or more chromatographic separation 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 chromatograpfly (e.g.
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
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

an inorganic salt such as sodium chloride.
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Preferably, the surfactant is present within the
phar maceuti cal conposition in an anount of between

wO20003@msl 0. 1% (W w), nore pr %er ably 0.005 apdr/GBO®6/003650

(Ww, especially 0.01% (ww) . _ Exanples of a typical
i norganic salt include: sodiumchloride, potassium

|l oride, calciumchl|oride, sodiu osphat e, '
LBl R SR e R ML R B % e amoun
R dheiR dainCanbanat 20GhMAN N Seh e fPMbIY 60 PEAGSEIOHMI especially
calciumsalt. Preferably, the inorganic salt is sodium
oVl de. Preferably, the inorganic salt is present

wi thin the pharnmaceutical conposition in an anount of
bet ween 10 and 200vM nore preferably 60 and 130mM

qz%&%gﬂt@é lot Seshti R uptes @bt @3chBEYGhE IRUANGhel Fgigedef 3.5-7.0
N-acetyl cystei ne, Nacetyl honbcysteine, thioctic acid,

tihclode giuccirate t gluvenhian diistiiline, aitriateyl gleaspbate and other organic

thi psogbitol, thioglycolic acid and a salt thereof,
é@&féﬂﬁ%ﬁ?osulfate, gl ut at hi one, and a Cl1-C7

t hi oal kanoi ¢ aci d. Exanpl es of an anti oxi dant include
eryt horbi c acid, dibutyl hydroxyt ol uene,

Rrefdraylr, ahy duifeolie acethighbuffes ophey prefetablp podivgl acetate.
acetate, L-ascorbic acid and a salt thereof,

L-ascorbic acid pal mtate, L-ascorbic acid stearate,

Slﬁl‘yféi%gj,st%fajcéfate SRt prdsehi QitHih tBElutld bafrer aldn amount
propyl gdallate. Exanples of a chelating agent include

difsediveem dt dnd 0@mMVaninnet prefesaldy B0cardEPAIMM, expgciatty 50mM.
pyr ophosphat e and sodi um net aphosphat e. Exanpl es of a
stabiliser include creatinine, an am no acid sel ected

fN1®R preferably, the elution buffer comprises 50mM sodium acetaie and
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 antigen-binding site or
antibody molecule, e.g. scFv or IgG4 as provided), may be expressed by
culturing under appropriate conditions recombinant host cells containing said
nucleic acid. Following production by expression a VH or VL domain, or
specific binding member may be isolated and/or purified using any suitable

technique, then used as appropriate.

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
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
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hi sti di ne, alanine, glutamc acid, glycine, I|eucine,
phenyl al ani ne, nethi oni ne, isol eucine, proline,

Wa@g@wansd7as aci d, arginine, |ysigg and threoni nePCEGB2006/003650

car bohydrate sel ected from sucrose, trehal ose,
sorbitol, xylitol and mannose, surfactants sel ected

heB) VBt DB pehinES St s SRR sElap e, motecute

(Wit10 - thEWpK eI b Sy MO inPIhYEO DA euBMitut@d f8AYT, unless context
conbi nation thereof. In one preferred enbodi nent the

geawired ederwisepri ses a singl e carbohydrate as
her ei nbefore defined (e.g. trehalose).In an .
alternatively preferred enbodi nent the stabilizer

BYIRIS €5r BloraAE RAdaGFFebdlot @TR PalypRptidktil @ variety of different
car bohﬁdrate (e.’%. trehal ose and al ani ne or trehal ose, .
dloahicals aareé weelickneyn, Suitakle dosheellal inglusigt baatpsia, mammalian

e SRR oy Fom. 1 pogt RS S AL G FpuSBeftl Plnss ana

Siihagt ant (e.g. trehal ose, al anine and PEG3350 or
trehal ose, proline and PEG3350 or trehal ose, al ani ne
and Pol ysorbate 80 or trehal ose, proline and-

Pgl bat 0,. t I , qal ani l yci d

0051 Sel i LRI 3L 260 SRR TR stsctosous
8D1ypepittied iv@hdé Whingse alahfidabivisl YOM@Y eli€d HeLa cells, baby
enbodi nment the stabiliser conprises an anino acid in

domtsterakidneywealls, NSOrmhasseanelqrnonga callan Y2 /Qrigt myeloma cells,
PEG3350 or al anin l yai ne. and PEG3350). . |1.n a t

e erpgnia Aoaey FLY chRBine RBGaYpis: rifed s and many
Sdtaldsl 1 ser conprises a carbohydrate in conbination

with a surfactant (e.g. trehal ose and PEG3350 or

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 cell lineage. An
exemplary NSO cell line is e.g. cell line ECACC No. 85110503, freely
available from the European Collection of Cell Cultures (ECACC), Centre for
Applied Microbiology & Research, Salisbury, Wiltshire, SP4 0JG, United
Kingdom. NSO .have been found able to give rise to extremely high product

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

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
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
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trehal ose and Pol ysorbate 80). Exanples of a
preservative include octadecyl di net hyl benzyl anmoni um

wa@hdossetes hexamet honi um chl orijge, benzal koni uP€T/GB2006/003650

chloride (a m xture of al kyl benzyl di net hyl anmoni um
chlorides in which the al kyl groups are |ongchain

NI RBR 108f tRE PPBELG Ang f co-
gﬁ%@@%ﬁ%ﬁ%?ﬁ 5Eut g&%?&%ﬁ%ﬁ al co%ol , aI%ﬁ O&plvmue o ¢o
dategpation o dothsramesfésted ggenps op¥he papedssion batekc bblthe antibody
resorcinol, cyclohexanol, 3-pentano], and nmcreso

o .
Eeemeyr Bg BRFGSS asplifieation, ¥sing, methejgexate }MTPS- This
o . . i . N ] _ _
BTGP UL ABTBE S 0N TRELSE s iblpugn of resistan
tavlenig which. &mpDfyl theéilr hdlefe egatee copyf foember sufficidodtyr to survive
preferred enbodi nent _of the inventjon, t

ol ( e
Frefbe P%%ﬂltleﬁ?rpﬁmcieo'ili‘ec%rar”éieéméli’P‘B’Lg?‘c@es are more closely
At hod IU(H.‘Eé,‘i ri YSbat 48 er ;

?1 gﬁ 1%516%8H¥%f 5@95 . ?51\‘7“ ttﬁa%éo [ U%Q%CG?{E‘%Z e blSJf 19%5?&1% g&hcomltant
yahplificdthar, pnéf drerefdrenhedéavedt exresdioni af ehti desirddheantibody
phar maceuti cal conposition conprises 50ng/mM of an
18893 anti body, 85nM sodi um chl oride and 0. 01% (W w)
Pol ysorbate 80 buffered to a pHof 5.5 0.1 with 50
sodi um acetate buffer. According to a second aspect of
t Agothey galection tsheteen ifer psowitedHO piranpdsnfaocells is the glutamine
purifying, an IL-13 antibody which, conprjses e or )
nﬁyméh%%eo%&o@mabﬁﬁceﬂ%ﬁaﬁ%m gpscathedsingiEy B77044g2n Fhis system
sai . : LU i .
P BB AR QLGP TR SRR #leht cthing B2, OSappgyme and
ahe efshdeldearmitaidyl gevies bOéemned then aclpétedf wBidh- grdw vint glutamine

acetate buffer.
free medium. These selected clones are then subjected to inhibition of the GS

enzyme using methionine sulphoximine (MSX). The cells, in order to
survive, will amplify the GS gene with concomitant amplification of the gene

encoding the antibody.

The expression of antibodies and antibody fragments in prokaryotic cells such
as E. 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
Chamow, S.M., Current Opinion in Biotechnology 2001. I12, 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].

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

sequences as appropriate. Vectors may be plasmids, viral e.g. 'phage, or
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Preferably, the one or nore chromat ographi c separation
steps are selected fromaffinity chromatography (e.g.

wer@rmBaT4A or Protein G affini§y chromat ogr aphpgT/GiBo0w6/003650

exchange chromat ography (e.g. cation and ani on
exchange chromat ogr aphy), hydrophobic interaction

% rgggqq%ﬁgh?g%{é‘gﬁge ARG g@%ﬂ;gg@&hwp cRYMHRXY Molecular

_ te raphy,_3|ze excl usi on chromat ography,
iCTeRbig i s£d damkabrafNanidly 3rdr editiongrsemhycookyandRusseld, 2001,
interaction_chromat ography, thiophilic adsorption

STaldriprong ABmpor daBPEHANY irexss AYLBRY OB BRALISLIEA Y, Protocols

SHF st i, O RERE REH, o) STRE RCPr@ALAI 8¢ nucleic acid

SRRYMratlsO Mkt ORs{Qrsegtedving ditedductioal 6 DINA into cells and gene
chr omat ogr aphy foll owed by cation exchange

cixpoessiayr apy agalysis of i pipteins sraree gRagraes At Aptejl in Current

fol | owed .by. i on exchange Ghron I [

QU5 AR AP OB SOLRTSAFREP NP 3! L. . John
PRACFBEedbh £ 2l 988, aSkEP tRbt G o ¢h VIeT¥cal 4 OB o ges Aafompendium
inorganic salt such as sodiumchloride, Preferably, the
i ofoMgeimds fraim Cusrept Bseicold imMelecdanBiglpan, Hystlsl giipl. eds.,

a t of Jbet n .1 0 Hgels 0
T LSRR R AR TRy AR ol and
bAfi§fses of Bl (KeRRY AR inkbSdrktddmdrbin barglrefce3. 5-7. 0
i ncl ude succinate, gluconate, histidine, citrate,

ghosgh?t:raind gghsrtorganifc acid buffers. Preferably,

A, o SO e 0 ] P IR Y avaiabre
Webhhiqubherst Wukarydud feells| reidfabkemigeliniques may include calcium
phosphate transfection, DEAE-Dextran, electroporation, liposome-mediated
transfection and transduction using retrovirus or other vifus, e.g. vaccinia or,
for insect 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
host cell or into an artificial chromosome [Csonka, E. ef al., Journal of Cell
Science, 200. 113, 3207-3216; Vanderbyl, S. et 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,

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.

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

genome (e. g. chromosome) of the host cell.
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of between 1 and 100MM nore preferably 30 and 70niV|
especially 50nM Most preferably, the elution buffer

waeowpisEes 50mM sodi um acet at ejgnd 85mM sodi unPChiGBRI0d©03650

buffered to pH 5.5 0.1. A nucleic acid encodi ng any
IL- 13 antibody of the invention (e.g. CDR or set of
CDR s or VH domain or VL donmain or antibody

antigen-binding site or antibody nol ecule, e.g. scFv

OhtdggoRS MK O Wed pddmotadly e iashisassest B¥qaetdesr ih@ich promote
under appropriate conditions reconbi nant host cells .
asaembiratigns avith nihel epromei dn pecordaner; witbdsiended Rgchniques.
expression a VH or VL domain, or specific binding

menber may be isolated and/or purified using any

SAEdRBlg §&ChRhide aspdaebfUfRd iendionr eirk aisepripeed fd @se of a
bi ndi ng nenbers, VH and/or VL domains, and encoding
nelsirmiacewticad antibody| eamperitior Asolefinagy hexeipinthg gganufacture of

Rl ToP i€ et off s R s Bhtons

form or, in the case of nucleic acid, free or

substantially free of nucleic acid or gene origin )
oftederabljan thée Ikdguanstateéndis@rdgy dspetigpiedt ifdemyjasthma, atopic

the requir funct.i on. cleic acid rise DNA .
PRI ARG D EM RO 1 (PG Thaf BT o S ACHGE jrRmonaty disease,
Refi&oBBaRal GnflafiifAiBs) | BEwEIE@iSAEE asd SHbdSkin el @iphoma. The
enconpasses a DNAnmol ecul e with the specified sequence,

acninporibap #f She iaverrion mey edsn be wised in [ike sjeetmenteef tumours and

seguence.in which U.ls,substituted for, T, ,unl.es .
cﬁﬁ%ﬁexflﬁﬁg AP es?ot I%F }/\fsea.nttlgy? {%8ns “flg)lr El: I%)lﬁlhng%z?fnl mediated
epnaRS PPrefsicn POlokP pRIFEAMIY Ntha Nan B akiated difotd@rignisthma.

The invention further provides 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.

The invention further provides a pharmaceutical antibody composition as

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

The pharmaceutical composition of the invention may be a liquid formulation
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
or glass vials, ampoules and syringes, as well as in the form of large volume
containers like bottles. Preferably, the composition of the invention is a liquid

formulation.
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host cells are well known. Suitable host cells include
bacteria, manmalian cells, plant cells, yeast and

whawalseris us systens and transgeni ¢ pl ants andPErGBad0s/003650

Manmal-i an cell- | ines available-in the art for
expression of a heterol ogous pol ypeptide include
) . . | h_qn |
nohE PRFARRHER SYpYsER Ut B InvopliBhiney Hoynariiorsd orally,
rey injeetionsa( foelexampiiesmanbartimeonslyc iﬂtdme;lonﬁb/l Sntﬂapemtbneal or

enbryonic reglng cell s and many oth . Prefe%uﬁ
slﬂltﬂimﬁﬁﬁléﬂy ¥| inhgladong gr nf/%HlB céﬁqr &¥emple” intraocular,
?ﬁnﬁ?ale r@ctiﬁtg %&&ﬁs%%ﬁngn%aﬂ otelof MaliifdSition can be

zynD oy ma cells are

pl@astmept wyailephgsicochemicsll tismradtetigtiphof dhe efelatment, by special
i neage. An exenplary NSO cel]l line is e.g .cellllne
qn@tlo%ﬁoro@@e,dlswseeqrybwm r%rléem%tm prRIUBYseopfdicacy or to

l ofs Cul tures (ECACC), Centre for
C&+ﬁﬁéé gjacr | o% ogy & Research, Salisbury, WIltshire,
SP4 QJG United Ki ngdom NSO have been found abI e to

give rise to extrenely h|ag product yi el ds,

pBrfetfmmsar thef ciBppitign ¢fr Beuventopfis raéaaﬁbﬁterrgﬁtby subcutaneous
?ﬁlﬁ%&?ogl'. 1s%ﬁﬁ%§snﬁ{dtvﬁg(¥tnﬁ%mﬂ %‘3 rg% h@ﬂedcf% Iuse in the

ter ovar ese
beélisic hyidieedfolat eubcatkiriboas dnjedtibh) usiied Iacma’rdlle dreg 6@\/‘106 may also
dependent on thym di ne and hypoxanthine for growh
[PaResfenrsdo. 77, 4216- 4220] . The parental dhfr CHO
cell line is transfected with the anti body gene and
dhfr gene whi ch enabl es sel ection of CHO cell
t Irnasdordamey withf thdhinvention, compositions provided may be administered

to individuals. Administration is preferably in a "therapeutically effective
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.
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, 1999. 47, 659-664;
Bagshawe, K.D. et al., Antibody, Immunoconjugates and
Radiopharmaceuticals, 1991. 4, 915-922].

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
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.
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positive phenotype. Selection is carried out by
culturing the colonies on nedia devoid of thym dine

wan7hggiexant hi ne, the absenceogf which prevenPGI/GB2006/003650

untransformed cells fromgrow ng and transformed cells
fromresal vaging the fol ate pat hway and thereby

bypassi t he. sel ect | y S s t .
AR, W Sulth S50 250 B, LGB0 R, Broporionay
VAdjfi88d Tbr cRI1AFR0ERS iFBn®l ahatdlsé hastarciadibenastibdde formats
expression levels of the anti body gene may be

i imc peepatiopy tarmpleculast weightsi Frgatmerist mayabe (apesged at daily,

Thi,s drug.is a direct inhibitor of th .
Ao ae oy Py oF bl dulThaft at e Aiteks RAEKF TR Bystctan.
thepfef8hbll GSRNRIFRRY HUTREprévdhi inieamiohy ttaatmunyisvperiodic, and
under these conditions. Since the dhfr and anti body

gieperdod hepweert [adgdnigtratioredsi aboutetwey iwgiekgor more, preferably

transformants, there is usually concom t

GBI FTRER (RS clamicRs BFOPoPTofeRBE ol pbuc gesks gr more, or
t ol @silck @0mantd. body gene. Anot her sel ection system

for use with CHO or nyeloma cells is the glutam ne

synthetase (GS) anplification systemdescribed in WO

BRIEE PrsCh B ANl T KBaRES, e and the ©
desired anti body gene. Cells are then sel ected which

grow in glutamne free nmedium These sel ected clones .
aFEGURE 1siiojwescthedresalts ofiSinS-Po\GBfanabysiGef sampies at Day 1 of a

| t.hj.oni | phgxi, mi MBX) . .The.cell.s, i
ortiddy FERliROR RS S St g ROt S Gl "
concomtant anplification of the gene encoding the

anti body. The expression of antibodies and anti body
f FEGORE 2 showprtbkaeydts of S819-BASiE lanalysis of samples at Day 21 of a

28 day stability assessment of the composition 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.

FIGURE 4 shows an aﬁlalgam 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.

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
samples during a 28 day stability assessment of the composition when

neutralised with differing buffers.
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as E. coli is well established in the art. For a
review, see for exanple Pluckthun, A Bi o/ Technol ogy

wa2®1/03d@45 545- 551. Expression ppn eukaryoti c cebPCHGBR006/003650

culture is also available to those skilled in the art
as an option for production of a specific binding

B i T LR AL 45 g o 25 o
ARBEiyeibseddntent FTAnKICPRRItidn ofthie Aivienfdonni on in

Bi ot echnol ogy 2002. 13, 117; Larrick, J .W and
Thomas, D.W Current opinion in Biotechnol ogy 2001.

-41 . ouitabl.e vect of 0
ﬁﬁ&ﬂ%cﬁlég}m{?oﬁfiaﬁeﬁﬁhﬁ ng%érlo%?trét?%h ?g%%¢a or'%Scig of a 12 month
SEMBHC S esd MGt UsH diefePéRNRERl BRIENIGRRL att G0Tat or
sequences, pol yadenyl ati on sequences, enhancer

sequences, marker genes and ot her sequences as

ropriate. \Vegtors y_ e pl. N0 [SIRIRVA R 4]
?93 'I_[ 3= grsg‘ﬂg'ﬁe%edr,esgggaogpg%lptlﬁggégg I'I%igt?ulr“%aﬁ%gs of a 12 month
defilityS a SR8sméM ofei@fERb @ fovRIubaidmy stbtanang 5° G
Labordtory Manual : 3rd edition, Sanbrook and Russell,

2001, Cold Spring Harbor Laboratory Press. Many known

t Lgu nd protocols for L.pul ati | e
FaCRFoFD sBesihe; SR gk et TR B HERT Bhafif 6 € 12 mont
G tifyH Gl sess b PECAERrEnt SRAHRNEONDstokdd hOHAS ICAN of

into cells and gene expression, and anal ysis of

proteins, are described in detail in Current Protocols

AIORES ) igPlcl e B G ENE BPEEO BB b an & week
NphisiGy aksdBhmbROYE dAf&erpasidiulaiofns Makrbbds {3701,

Current Protocols in Ml ecular Biology, Ausubel et al.
eds., John Wley & Sons, 4th edition 1999. The

%ﬁfbﬁ%u&gssﬁéw§ %ngr%%ltftofaéel Mftation 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
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 -
70°C.

FIGURE 15 shows the results 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.

FIGURE 16 shows the percentage abundance of BAK502G9 heavy and light
chains following reduced SDS-PAGE analysis in Figure 15 when stored at
+5°C.
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Ausubel et al. (both) are incorporated herein by
reference. Introduction of a nucleic acid into a host

waedo7/oseys enpl oy any avail abl ex4 echni que. For PCT/GB2006/003650

eukaryotic cells, suitable techniques may include
cal ci um phosphate transfection, DEAE-Dextran,

el ectroporation, |iposone-nedi ated transfection and
transduction using retrovirus or other virus, e.g.

YRGEIHE a8 70§howOthd P&atls ¢retdduced BDE-PAGHSanalysis at 0, 6 and 12
I ntroducing nucleic acid in the host cell,

- I n »
peonthe dieing 2 2 Kaentbt stabidisy |aspesymesk of differant fprigulations when

pl aspi d b system The plasm d system nay be
ﬁﬁFﬁgé?ﬁégﬁggisonally or may be incorporated into the
host cell or into an artificial chronosone [Csonka, E

et al., Journal of Cell Science, 200. 113, 3207-3216; .
WIGHERBY18 sBowst thel perdestageukbyndasnee aph BAIIIRGSE heayy and light

gt eSSBS R ALY iR APARILOT 7, yen stored
of 2 tiple loci. For bacterial cells, suitable

techni ques may i nclude cal cium chl ori de
transformation, electroporation and infection using

ophage. The introductiaon may. e 0
SR B i oy B Reat e RN L A My B g 0 ona 8
S dbks P¥ur§hE bl 8 NPedlOStabtiplyl asdésiRentcondiffe@ns foemulations when
expression of the gene. In one enbodi nent, the nucleic

atorgdaft +Be°Cnvention is integrated into the genone
(e. g. chronosone) of the host cell.Integration nmay be
pronot ed by inclusion of sequences which pronote

MERATRENED | Howd il tRecARAGIRbUhAaRC of ABAKE0IGY Mheavy and light
standard techni ques. According to a third aspect of

tcheinis rfolinwingn redvsed SDSHPAGE ctnalysis dnofigure 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

+45°C.

FIGURE 22 shows the percentage abundance of BAK502GY9 heavy and light
chains following reduced SDS-PAGE analysis in Figure 21 when stored at
+45°C.

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.

FIGURE 24 shows the percentage abundance of intact BAK502G9 monomer
following non-reduced SDS-PAGE analysis in Figure 23 when stored at -70°C.
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pharmaceuti cal anti body conposition as defined herein
in the manufacture of a nedi canent for the treatnent

w@tooan3d7us 13 rel at ed di sorder. #Fyeferably, thePdCT/6B2006/003650

rel ated disorder is selected fromasthma, atopic
dermatitis, allergic rhinitis, fibrosis, chronic

?Eﬁgﬁ(ﬂ 5%h8Ws'Wqu¥ulg§ of d3h- Jeabéﬁil;l PR GE anal sis aﬁceO, 6 and

ory bowe I Sease an ynpho
co2mashthis odurdiig tah &2 i muntit istabiliey a@desmnbmt o elifferent hermulations
treatment of tuppurs and viral infections as IL-13
athensirred ajit P Enhibit | L-13 nediated
| mrunosuppr essi on. Mst preferably, the IL-13 related
di sorder is asthma. The invention further provides a

NBIGURID26 showsethe mercemtapdydtamidaned ofininkdot BAK502G9 monomer
rel ated di sorder which conprises adm nisteri

s frlkosting nen-togicap SIAT-EAGY @phséy w@%&%WEQH étored at +5°C.

pharmaceuti cal anti body conposition as defined herein.
The invention further provides a pharnmaceuti cal

aFlGUREY 200dhoesi theoRsdlss @Léfﬂomelfkdheeceism)S—BAGEan'alystshet 0, 6 and
treatment of an |IL-13 rel ated di sorder.
pharmgadis dezing c%r%ﬁo%ﬁ"tlﬂbﬁt%ﬂh%ésﬁﬁ@ﬁﬂ 8?1 difpred formulations

| gl dy &%{ir%éu?_tzgogeor a lyophilized formulation which

i Srecons fore use. As excipients for a
| yophilized formul ati on, for exanple, sugar al cohols

or_saccharides ( . manni tol | ucose) may_be used.
| FIGHRE &% sBpwa qhﬁqmr&en@gﬁummd%ﬁce tqafemtact BAK502G9 monomer

ch?ﬁo % uﬁétf?elﬁiu‘é? bt PRE’% faﬁahf sib n}ﬁfnﬁfgﬁ o | 87 UgMBh! %tored at
provi orm of ‘cont al ne ef 1 ned
val 28, i ncl uding seal ed and sterilized plastic or

gl ass vials, anpoules and syringes, as well as in the
formof |arge vol une

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

stored at +37°C.

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
days during a 5 day stability assessment of different formulations when stored

at +45°C.

FIGURE 32 shows the percentage abundance of intact BAK502G9 monomer
following non-reduced SDS-PAGE analysis in Figure 31 when stored at
+45°C.

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

with reference to the following methods and examples.
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containers |ike bottles. Preferably, the conposition
of the invention is a liquid formulation. The

W@bawoaceut i cal conposition of okhe invention nRYT/BB2006/003650

adm nistered orally, by injection (for exanple,
subcut aneously, intravenously, intraperitoneal or
intranmuscul arly), by inhalation, or topically (for
exanpl e intraocul ar, intranasal, rectal, into wounds,

WEaAtiply 1: TIgpression of BAKBORGI ration can be
determ ned by the physicochem cal characteristics of
tBAKH02GY mantexpiessepdn iaabSINRY icglr line dhanfamalageas manner to the

" AN ! ¥ O . .
SRR SoRr RS Y P VP 8, P05 Q0B BaRY Bl vietae
Péultt&@_shﬁé’ﬁliasdrﬁréoh&iﬁﬂl@ 598 bl EB AR5 0239t e U'S

i nj ection. is envisaged that treatnment will not be
restricted to use in the clinic. Therefore,

bcut angeous injectio ' needl e free device nma
3‘?%%‘"82" SEE’P&*’?@% ﬁpﬁgg@&%e with the i nv\élnti on, d
CQYPOSithp W teiPXi SEphdidYe pariiddtidt ered to

individuals. Admnistration is preferably in a
"The capeon jvsad | fpr ¢h¢ eotn PeotgibdnSephareise fpsl flgw chromatography

sufficient to,show benefit .t atient. Suech.benef| .
5P BEAsce- B damSHen ket dh QeP A s8abim SR ORI hped height
THe 183 4R i tmHnt cofMmMivel@hedet FTehll ResiANdas sourced from GE
time-course of adm nistration, will depend on the

ndealthcanad Ameestiany Biosaignnes i 15-pb3hgChramategraphy was performed

e " e e (SRR R B P B o 88 How cell. The
PEAGHINt WaS elcandd it BRI gBSideR! hi@IcAIcTideAPROP RS dd.e

doses of antibody are well known in the art;
[Ledermann, J . A et al., Int. J . Cancer, 1999. 47,

6’?1% ?’%Af) Protein A Sepharose fast flow column was subsequently equilibrated
with 350ml phosphate buffered saline pH 7.2, following water wash and
cleaning. 2.6 1 culture supernatant was loaded directly onto the column at

200cm / hour and room temperature.

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.

The elution peak was collected between 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

The rmp Protein A Sepharose fast flow eluate was adjusted to pH 3.70 with
173ml1 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
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Bagshawe, K. D. et al., Antibody, |munoconjugates and
Radi ophar maceutical s, 1991. 4, 915-922] . The precise

wale®e/03d7Hs depend upon a nunbepsof factors, i neCT/EBRE6/003650

the size and location of the area to be treated, the
preci se .nature of the antibody (e. g . whol e anti body,

f nment or.dia n .
RS Bl ey AR COPIIR). TSt iy
twid gedovardd imogB3mnse W Il be in the range OOpg to

1Qg for system c applications, and I ng to | OOmg for
topi cal applications. Typically, the anti body will be

I ' bl h ' A d
il S SEPRER R LY Lab ¢ “oati ont may be

PTROVolimAakded At ted 8P Bepharosé dusinfland chndaatograpind step was
al so adjusted for other antibody formats in _praqporti

t b.6oni doameter,weackid . inTphosphaiet buffespdotalinepplt 64 4P 2 Bed height
daj L.y, . tw 0 KLy, | i |
R ST 5 B L R SR i rom G

eNResh SRBY SA Rleréhign Bies@aices VE0T2DNChi sraatogeaphy was performed

periodic, and the period between adninistrations i
abging andmessham dropgrrcespPellcpuBPy LAHb etedior angdlge cell. The

R e R L S R e
FIGQURE 1 shows the results of SDS-PACE anal ysis of

sanples at Day 1 of a 28 day stability assesspent of |

t Whe RrPepharoem fast flows qohymptwehsulseaipatly egpiipratedewith 145ml
results of SDS-P ySi t : a
280t Softugr Frey G RueE 4L RotoPlng, BHRYIoad altPuicspin,

i nventi on.

400m1 BAK502G9 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.

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.

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 SCGP00525). 0.67g BAK502G9

antibody was recovered in 54ml.

This process step was repeated with the remaining 392ml BAK502G9 antibody
as neutralised rmp Protein A eluate. A further 0.67g BAK502G9 antibody was
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FI GURE 3 shows the results of GP-HPLC anal ysis of
sanples at Day 1 of a 28 day stability assessnent of

wWo b@708aTeosi ti on of the inventpen. Fl GURE 4 sheOlGER006/003650

anael gam of results obtained from GP-HPLC anal ysis of
sanples during a 28 day stability assessnent of the

conposi ti. t [ ' - i
TR o, IR, Y ARRD 8P Sephalse, el R rrs U prior
o6 thaApkiesepluring a 28 day stability assessment of the
conposition of the invention at 25C. FIGURE 6 shows an

amal gam of results obtained from GP-HPLC anal ysi s of

! | Y kdd t of th
3o sPofibiii Ras 1@ b ARtogehin g PER O 1N
ittfef @pRmm GIRE forstiews) tSephaasel fat dlow Echranwtggiaphyf step was
sanples at Day 28 of a 28 day stability asses nt of .
tlhécroodiprsten, aracked im@hosplate i Rsffergs GEHES PIL ot 19 pcbed height
results of .gel filt [ a Si 1
ag%' 13l%f"§/ gég@ s%rréeor%{"%%f QQ}W%E%‘NQ or r%lsg{ ivganssgglt%g?ggf rom GE

JealitRafe / AfbRRaf Bhavkeniche 1763810 Clafongebgfaphyreas performed
HPLC anal ysis of a 12 nonth stability assessment of
disii@aprAmpttham Biossiences di-84 pump. /1 anst Hamgell. The

the results, of Lo f & ' P (YA a 12
rfﬁi‘l"ﬂnsv%so?]le??vg%é%leg'éﬁr}ﬁe%{ohg#}n glly g%’?ggtp\{ ?ﬂgft r?&}i Saet'i ons
stored at + 25 0C. FIGQURE 11 shows the results of gel

filtration HPLC anal ysis of an 8 week stabil.i, % .
dBle € Sephargse dutit Gpwreolnw AR SPYY ceasifibratgd with 138ml

Z%@i‘&g islégﬁrﬁ‘ g&’gsgtaggseﬁr §§1lﬁ|1\II Sso(afiulgelzhlfoﬁdter ﬁﬂi 9.r5d:|Pfeﬁjlowing water

a
wash and cleaning.

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

column at 200cm / hour and room temperature.

Isocratic elution of the BAK502G9 antibody was undertaken by washing the
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
up slope and 2% on the down slope of the peak. Eluate was 0.22um filtered
using a Millipore stericup (product number SCGPUO1RE). 0.52¢g BAK502G9
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

eluates were then pooled.
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stability assessnment of different fornulations stored
at +45 0C. FIGURE 13 shows the results of reduced

WEDB7IREB anal ysis at 0, 6 and,32 nont hs duri NBCEGB2006/003650

nonth stability assessnment of different fornulations
when stored at -70 0C. FI GURE 14 shows the percentage

undahce o AK502@ heavy and |ight chains follow ng
?@ducggo@l%{rﬁﬁg anal ysis in Figure 13 when stored at

ThéOPfedulct GkaBFobtainel oS5 MBI k681 Scéfatd 6d8GRIM sodium chloride
SDS- PAGE anal ysis at 0, 6 and 12 nonths during a 12

pShOR5 & aadidid mpt seqrtiss diakilirgfioni f f erent fornul ati ons
when stored at + 5C. FI GURE 16 shows the percentage
abundance of BAK502& heavy and |ight chains follow ng

rosd3Ic ?Bﬁ@%ﬂ?&@ﬁnﬁmhy SisQ ipr'ﬁiaﬂdbfeeelik@teV\ffﬁeIT? Stowas cahcentrated
+ 5C. FI GURE 17 shows the results of reduced SDS- PAGE

anal .Psi. sAaMlillipoge dedliaon gohFHssystem rapdaa 121 MABAKDa membrane

Llity t of different fornulatjons when ..
Py BT oieee 454 ot or RbCahFagetQifration. The
FWRSGITE aatibBNPZCIhde vabvarél It@ht thehaddipnieat,! hd Buipment
reduced SDS-PAGE analysis in Figure 17 when stored at
wasthpg, biFifaUABshal shidnB0miye spduum tageidte re@dodd sodium chloride

SDS-P, nal ysis at 0 and .8 weeks duri n e

Jh6r 101 g RcebeeRued Ry VB P e n JRE fufrer ush,
st.eved a9+ 37 Polysorbate 80 was added to the pool to give a final
Polysorbate 80 concentration of 0.01% v/,. The pool was then 0.22um
filtered. 91.6 g BAK502G9 antibody was recovered in 1.67 1.

(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

Sodium acetate 3-hydrate. VWR. 102354X.

Sodium chloride. VWR. 10241AP.

Acetic acid. VWR. 10001CU.

Polysorbate 80. J. T. Baker. 7394.

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: 14.2cm

Column diameter , 5.0cm




FI GURE 20 shows the percentage abundance of BAK502(9

heavy and |ight chains follow ng reduced SDS-PAGE
waparpsrss i n Figure 19 when stpged at + 370C. FCTBGREN0B003650

shows the results of reduced SDS-PACE anal ysis at O

and 5 days during a 5 day stability assessnent of

ifferent o4 nutattons T@Wmfﬂﬁt’@bl?ﬁ—zz_‘j
f;rﬁo%“\“ng PEent age abundance of BAK502( heavy and

I TqhEaCPhdwsadee! | OW Ng rledsgeal/npDS- PAGE anal ysis in
Ci qure 21 when stored at! + 45C  FI GURE 23 shows_the

I Equiitibrafiondnuffed&ced SDBheBEta haffpsidsained, pHb 7ahd

1 nths during a 12 non tability assessnent of
dich%Fent formul ati ons whéﬁvzf’ored at -70 OC. Fl GURE

A SF .percentage @ ﬂgﬁ BAKS0Z0
m%oo%%%ft% ﬁlovm ng non-redggle %%%ngﬁﬂgﬁ{a\eﬁt\isi s in
Fiigadecapaciye (nggd 066d at | 1@ QhgmhGREiR5 shows the

results of non-reduced SDS-PAGE analysis at 0, 6 and
1mhmethg)during a 12 nopth stability assessment of

tiHterent formulatieons —wWgh St ft 550G FLGIRE 26
$h \?gch :‘ h%%? & ﬁlsggés'abu nggﬂ%;eh%%?%flﬁfteg%% 5 m&,di}ﬁ g
monomer foll ow ng non-redgeavSDS- PAGE anal ysis in
Figure 25 when stored ati+ 5C_FIGQJRE 27 shows the
[
]
(

N

¥abh 2 baffepandedYled SPSOPME sadialny sacetate, OpH6 528 = 0.10,
2 months during a 12 m)ngﬂsé.{]abi lity assessnent of
n

li fferent fornul ati ons W oted at + 25C.

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/1 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/l eluate - adjusted
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FI GURE 28 shows the percentage abundance of intact
BAK502@3 nononer foll ow ng non-reduced SDS- PAGE

W@oalpsa7ss i n Figure 27 when staiged at + 25C. FP@UBB2@8/003650

shows the results of non-reducéd SDS-PAGE anal ysis at
0O and 8 weeks during an 8 week stability assessnment of

O‘hovvs t he percentage abung%rnéaemgﬁng)nt act BAK502Q9

I]f}w,jrﬁ{mﬁcﬂds@w ng non-reduwgadpaP20PACE anal ysis 1n
igure 29 when stored at |+ 37}8: FI GURE 31 shows the

apmitralistionon- r educed SPS- PAGE anal ysis at 0 and 5

E_dn ot abhil] 1 ¢ £ eI_LF
ays—et-rg—a—5—day—stabi-ty—assessrent—of fFerent

fornul ati ons when stored at +45C. FlI GURE 32 shows the
PEJIC ey OH Ry BRI SR RO0REH hich
EFI m@ggnon re uceéﬁ)S?D A%’Canal ysi SOI n Fi gutraleneﬁ which are
winade sf poictimylend wWath Thflepriekenndiowlentilingwittachedw be
illustrated, nerely by way of exanple, with reference
to the foll ovvi ng met hods and exanpl es.. Exanple 1:

e AKBO2CA. WS B RIAS 26
%‘% ce |ne |n an ggpl oggugﬁaamsannerc ot hzﬁpﬁécl)@e ur%;fuate was
dmartralbied winh ik &71dd168u e (SMRD@ddlﬁﬁﬁhﬁ&rm«lb) and stored in a

el ded | t t 598 /1
Qggc@gg gﬂpq%%%eﬁgfp%per n%t’ %nftorcigv%n%! gilgh% days bn?ore analysis.

“1‘1:)(/)

All samples were either stored in a class 100,000 cold room (2 to 8°C,
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.

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 Protein A eluate was stored at 2 to 8°C.

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.

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

storage.
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Exanple 2: Purification of BAK5S02G9 (a) rnp Protein A
Sepharose purification The columm used for the rnp

wor@reBa14A Sepharose fast fl owg)/ghr omat ogr aphy BCEOBXHS/003650
0

2.6cmdiameter, packed in 0.9%w v sodiumchloride, to
a bed height of 14.5cm giving a col um vol une of 77m .

si n. was sour ced a c
B iR Res YR OB RIfr ARG on aays 1.3,
usi Ng aRdAPR! IKaNtdItesisi 6Neash MidPrdees cobhdineetwect aillowed to
and flow cell. The colum was cleaned with 6M

geacti thone tepperiteopriee thsawpling. use. The rnp Protein
A Sepharose fast flow colum was subsequently
equi librated with 350m phosphate buffered saline pH

Bataplb QW NfteHahes Btk @BHiathéer8NdMGOn2. Balton Wubes.eThe first
supernatant was | oaded directly onto the colum at

doocmiy ofisamplenwerodiscardedersatheyemay have dad Rmgagontpgi with the

washed wi.th 567m phosphate buffered saline pH 7.2
ftBBW@V\%'fF“B%/ SK¥85T- 50mM sodi um acetate pH 5. 52.
BAK502@ anti body was eluted fromthe col umm by
washing with 380m 50rM sodi um acetate pH 3.75. Post
Past isemplling thel comtainers orithisdngithe rewaiiag sraterigk wgre frozen at
%P&J The el ution peak was coll ected between 2%
i hum UV defl ection on the up and down sl ope of the
peak. 1.5g BAK502& anti body was recovered in 217m .
(b) Low pH viral inactivation The rnp Protein A
SBiph doldswirsmanalibiswwey gatréedvayt adjthetday eloepsy Hmpppoint and for

V\éatcﬂ storage temperature to determine comparability of these samples to each
other and the reference standard. A fresh vial of BAK502GY standard was
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.

(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.

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

without further filtration.

Data obtained from the rmp Protein A chromatography are summarised in

Table 3 and the chromatogram is shown in Figure 1.
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173m 100nM acetic acid. The adjusted eluate was then

held for 60 m

WO 2ove/08d1¢5 adj ust ed el uate was

nutes for viral inac

tivation. Aft

er this

nRgutral i sed w t hP@BEBR006/003650

50m™ sodi um hydroxide to pH 5.50 and 0.22 mmfiltered
using aM | lipore stericup (product nunmber SCGPU | RE).
1.4g BAK5023 anti body was recovered in 823m .
Sepharose purification The colum-used for the SP

Progein ahéroniategraphy datep was 1.6cm

Spgplanese f@ﬁ&

di anmeter, pac

ed in phosphate buff

ered saline

(c) SP

pH 7. 2,

to a bed heigh
31m . Resin was

of S@pﬂlﬂtﬁl{;ﬁ Vi i ng

=

ol

col desultol ure of

Bi osci ences 17+

G bRRr vorab:

o / A
atre— L\l

usi ng an Anmers
and flow cell.

"’I‘B‘tﬁ' 1%?& eihe P o0

he colum was_ cl ed

?h
UVl dg

1
ned wth 0.5N

hydr oxi de prio

col um was subseguentlyv . eguilibrat

sodi um acet at e

r Tto@alb;&@dudﬁba&éd Seq

he208eg f ast f

ed—with 145

ugeslumg| | owi ng

AL O D0

vi3an a8k Vi

rsham -

per f or med

t ector

1 sodi um

| ow
50mM

d

cl eani ng. 400n
Protein A el ua

R

[ € Was

R Ehe

drnp
ol umm

at 200cm/ hou
t hen washed w
sodi um chl ori d

fromthe col um

acetate + 85mV
the col um was

sodiumchloride p

rgpgnreqmmﬂ enper at u
302 50OnvM sodiu

re£40The col un
n acetate + _3(C

m was
vl

e‘fgﬂuﬁlﬁ?ﬁf 1@@5’[)%69
. 15
oG et LN

rftSnplo By 4G9
Oom 507M sodi
5.50. Post el

el ut ed
um
ution

WasihiaR g 1dpmd™ so
H'5.50

sodium hydroxide

B3IsMmPEEbEl.
3.2CVadjusted

+ 2M

post in process

filtration

added *)

Volume pre in process | 1900mt*
filtration (6.8CV)
Concentration post in 2.28 mg/ml
process filtration

Total product post in 4327mg
process filtration

Percentage recovery 93.7%

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

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
sodium hydroxide. During filtration in to bioprocess containers, precipitation

began to be observed, this occurred within one hour of neuiralisation.
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The el ution peak was coll ected between 2% maxi num W
defl ection on the up sl ope and 30% on the down sl ope

w@boorhss7peak. Eluate was 0.22 gpfiltered usi ngPEI/GB2006/003650

MIllipore steriflip (product number SCGPO625). 0.67g
BAK502@& anti body was recovered in 54m . This process

ep. e | [Wat Mg 2 0 thi
SRR, LEPREL AL ok ST RS R BAORER within the
fdupebrd &n?go%ﬁ@z&%anti body wasrecovered in 54n .
The two filtered SP Sepharose el uates were pool ed
prior to the next step. (d) Q Sepharose Fast Flow
chy,onat pg T u : 43 Qasep o]
B
pasiRdai Dotheshpatagurtes§ fveredssigkd nfor pidrbidty ba daylsedne, three,

hei ght of 13.3cmgiving a colum voluyme of 27m . Resin
Vaoemy PeeRtyf onsmage FESRBheiARE In AHUpa nelalsc siRebsumtiltered

17-0510 y p d,Hsi Neodi :
A A SR S0BAR A F O 5o 00 iy, fycrovico
CRbte addaged AouMurbiistyC been @de vindhpOstSiltsadonimat day twenty-eight.
h%droxi de prior to use. The Q Sepharqgse_ f ast

c

f
hesmesulissofstiip SueRidHy| Jnadynis |are FAQER lw“%ablqéswkggdman be seen
di + ' i ’ ]
PO ATRBEN b WASTIMARACLIL LR T ARG, o e day wweny

agiighb esipRsSstoFedSephar s ehelsumpieswaere gadedllgistatde lay 25°C for at
onto the colum at 200cm/ hour and room tenperature.

| bost 2t deyel uti on of the BAK502® anti body was

undertaken by washing the colum with 124m 507

sodi um acetate + 85nmM sodi um chl ori de pH 5. 50.

Table 4: Turbidity measurements of process and stability study
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 Opalescent
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Post elution the colum was washed wi th 50rM sodi um
acetate + 2M sodi um chl oride pH 5.50. The el ution peak

wae@7osd7kect ed bet ween 2% maxi gym UV def | ect i oPCGBRIVE/003650

up slope and 2% on the down sl ope of the peak. Eluate

was 0.22mm filtered using a MIIlipore stericup

(product nunmber SCGPUA RE) . 0.52g BAK502& anti body

was recovered in 88nm . This process step was repeated

WB) h thetéianBonatagrddoh @.mg@gee anti body as:SP

Sepharose eluate. A further BAK502@ ant i body

G concsnération was 1msssTTe anth CHT TP G s S@pRRrGSe at 280nm

ates_were the g) Cancentration The product
R PR n ARERRRL SRt adeBEr e+ 850 sodi bm
chloride pH 5.50 and did not require diafiltration.
95. 31 g BAK502(3 anti body as Q Sepharose eluate in
Ihebelliavasthap heed filadred at @hd thnd of AeMdrhlibgrbure wideé b€ e-filtered
2 TFF systemand a 0.1 M2 30KDa nenbrane (M I1ipore, )
PrBY30R0 Bpsotaacesall £80mmr Meingt mepsuredndent ealcnkating protein
mﬁc%@?&l@ &Qtthg qubﬂ’ﬁf‘est O\’%P% a?lcgvxﬁ 1?qs e‘ff@v%@ ech1s would not

the™ equi pren en f'e ushe

SﬁvM affdciedh seet @belts: SﬁbﬁwrbmwwmtcBSMmdevapHcsnéi@tem between
The concentrated anti body was then conbined with the
Sigrage temperatures amgh timgopaipts whichsis shawa ol Hkle Sadded
to the pool to give a final Polysorbate 80
concentration of 0.01% w v. The pool was then 0.22mm
frddlesed. Yrobein cBAKMICHEb B W iehady saaples ecovered in
1.67 1. (f) Miterials Used

Protein concentration
(mg/ml)
Sample: Temperature
Filtered neutralised Protein A eluate neutralised 2 to 8°C 2550
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
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 demonstrated variations in levels of half antibody, but

there is no apparent trend and it is likely this is within the variation of the
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The chem cals used to prepare the above buffers were
as follows: CGuanidine hydrochloride. Signma Al drich.

W@2®083Dus sodi um hydrogen orthgphosphate. VWR PAD8828/003650

Sodi um di hydrogen orthophosphate. VWAR. 102454R Sodi um
acetate 3-hydrate. VWAR 102354X. Sodi um chl ori de.

%Qszfﬂlgl’l@gﬁeﬁc%%%l‘ac@ \‘{P{\E ’Ellbcén% S?)la ?C{&?t anegqQ so;}lse some

Wad#dhal asivor HAnKS Ghére nseén Qhrm@e@m %@hmwvafshw badzedtere not
as set out in Table 1 below. Table 1: Protein A

Sketo nrtnigg rtwpnlw mﬂ@h@t@qresﬂ@se aras batatdhe dimite of gegection of
Itlée? élPs%ler Qesgo)gjqrﬁs mgx gq%?‘keééﬁﬁ% Cs?{t% ntﬁ% As%%y ala%lfo%ai Deaks seen

ol GPiiRL.bufske ExMaple 3)ged to strip buffer.. Low pH
virus inactivation was then perfornmed using the

Protein A eluate as set out in Table 2 below Table 2

;S@é%“l“e Vvt g Berotbeei €h s SERD- iy HVEpY' Rlihe gpssivle to
M%‘]lli@ﬂ PRl [iffeldn¥s ithAtetvedd (hresintein thidioRkinal sample or
atta In addition, a 50m sanple of virus

|wm‘et avastsal:t Rf othsi Aonges| uf@mgamaé rfeeshinl theggdwivial ofiereference
ori buf f e dr oxi de) d

Siaftaf vl auncom bACT B oftis e sRPsdPle R<3hhE fifrbrent rime
GRS bi%ti%’a@m%nﬂlay Sdndlysis had performed as expected. It is also notable
that the extra bands seen 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.

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. 2108 °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




10

Al'l samples were either stored in a class 100,000 cold
room (2 to 8 C, nonitored with chart recorder and

w@bk@rnoye7a¥ in a thernostatical I3 controll ed i NPCH&BRI06/003650

set to 250C, as appropriate. There were five tine
points and two storage tenperatures (2 to 8C and 25C)

'T%emg@n sEPajAg @ sanmpl iggdy poi Nt s 3JMe TiTTere 0.0
eutrali

i sed Proteln Aleluate was split into tsn'ﬁots;

¢ight.| ot s heing stored at each of {the tenperatures. A
urt her corpai-rer—ef—untttered; al-H-sed—retet-A—A

| uat e was %589ed at 2 t9d- %C To 1B$I each bi J&I’ cess | 0.0

contatner;—the neutratsed—Proternm A etuatewas—punped

through 0.2 mMIlipak filter into a 200m bioprocess

CPRbRITIET . @slpmame%mﬁeﬁ@%ﬁufse noWasrellinbddeshnypled

pproximately to mmc the ratio of product to

sur f abay con a(iﬂ:mﬂnw saged fd’lertteméag‘el nal 2,000 1 scal e
br oduct i on. | One bi opr ocess—eon Yet usea—f-g¢
sanpl i ng fof each ten‘pevg]f‘ Fé‘“ﬁ%ﬁ 1@?%@% rto@ﬁ’él
cadl € WdS | d(ﬁlelf%g]hcl o %V? ratert al 16[%j e tobi fwo
duri ng storage e bi oprocess containef fromeagh'
 egper at ur e| pag § egoved ngdays 1, 3171p, 21 and (28.
The contents of each biloprocess r‘nm‘;_u ner were 3allowed
fo reach ronﬁﬁf@nperat Urés. Prior to sdfpdi ng. Sanpdl-@s
ok ot alean at o .,. rnwl
Vo T C© CUNCTTT [ =) ]Uu/\ ul Ilbl fe] UT I u.l \/UI
ubes. The f Regqrep%% mi 58‘9 sanpl e Wé]:peé di scar ded-8s
L pRYedTBY hayg fjade-gome [genfact W TRy Tubing gy Hng
5t or age.
25°C 87.4 12.6 0.0
| Reference. 86.0 14.0 0.0
Fifteen. 2108 °C 84.6 15.4 0.0
25°C 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
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 were 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
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Post sanpling the containers containing the remaining
material were frozen at -70C. The foll ow ng anal ysis

woe®70a7#3 ed out on the day of jeach tine poi ntPEGBR@6/003650

each storage tenperature to déterm ne conparability of
these sanples to each other and the reference
standard. A fresh

i al  of .BAK5Q2(0. st a . .
SRtaitc enies spet Aoty eofanal negh o BbT BTN SBR B dcoxide or
S{O4ANT SBdiRH Blydrohige IR BRETAR, VAR ddiafiereal uhiDifay twenty-eight
tenperature ffom-70C storage. It is known that

nuéte assayddorldey dwentyeeighé vt €8-8RbC:1 y fol | owi ng
thawi ng of this antibody, so the GP-HPLC anal ysis was
carried out last. (A) Turbidity Analysis Turbidity was

aéﬁﬁﬁﬁﬁ@ Afin® F6AS WERHYL O MY s 05 amat e shuein id MWigure 3.
and thergfore serves as a useful st abi Ilgﬁv assessnent
dfh¢decareoapespediedh thé fined dlnstenbéiog. >TIPW aanpmers which meets

asureld b&gt aki n% tWe absor bance of the
sHgpiRAl SPGB 46T m (Eckhardt et al. 1993).
This assay was carried out without further filtration.

Data obtained fromthe rnp Protein A chronmato raphX
a6GP-Hihfhnnslydisi of Tabples3ihapughds tharenvaso gf dheigudy revealed a

ilﬁl? hg@ié%%%gépgta ggpﬂ%aré%géos};ﬁ%&p@ak eluting between 9.9 and
Vi USrdiR@eh) valeshoelouat 855 Or (BilYT ARAFIguEdY AQHM 5). Levels of
sodi um hydroxi de. Final volunme is post sanpling. rnP
Pmoneiner Averk roomsistaptpbstweenf Ot feada38 . 8 ¥peverthe whole study.
generating vol unes of
Eluates neutralised with 50mM sodium hydroxide had higher levels of
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
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 98.3 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
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buffers conparable to that seen at

| ar ge scal e.

The

neutralised eluate was visibly nore turbid than is

hydr oxi de.
cont ai ners,

During filtration

waiswaiober4seen with el uate neut 152| i sed wi th 50OMCECBRANGI003650
to bi oprocess
preci pitati on began to be observed, t

BT te L gt e A

hi s

T“r@bwé\gyor 50mM

"‘éotdﬂf @ fypected range post fi I tration. AU eluate
sanpl es*were assayed for turbidity on day one.
Fi | t anedtieh uat es stored at bot Mdldéneer at uviesomer e[ Truncate
assayed for turbidity on days: one, thriee, fifteep,
{ venty-one and twenty-ei ght. Ifr%)addltl dn Gblates | (%)
I 6 (] 1 v h—et+t+her Oriy-soditm 2
a 3))6 de) were ‘assayed|for
tégd@ﬁﬁlﬂ ﬁﬁtdg Em%rég}gmpost iltrationfat day
twenty- The results of| the turbidity analys|s
aasea)sétbdzy BB Table 4 where it can be sgen that
hough e e e—Rereage—-A—turbitty
oElutaF\%n%f&Wlﬁﬁén‘H%ﬁ@mMsanpl e §t?br ed at be, the 05
e tabl e at 250C flor at |east 21
d@@&ﬁ%ﬁ[&g@ @S{e@éd ch‘f asurenents qf process and
Sziﬁb)yéd tiyy 28udy sanpl es(B) Protei n Condentration
Analysis | gG-concentrationvwas npasureg—and_ecal-ctiated
LEiliegedhbalyfistruerabised 8t angd Arf ext i ndt | Sh2 0.
CP(%ILMD E(?d“lmolflydro%de anayed
day 28

(E): 1EF Analysis
Samples were analysed using Invitrogen pH 3 to 10 IEF gels, using Invitrogen
buffers.

IEF analysis of BAK502G9 showed a consistent appearance throughout this
study (Figure 7). Three major bands and two minor bands between

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.

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.
Eluate stored at 2 to 8°C = 0.87 EU / mg.
Eluate stored at 25°C < 0.44 EU / mg.
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= 1.723. The eluates that were filtered at the tine of
neutralisation were not re-filtered prior to

wabwonbante at 280nm bei ng nmeasggred for cal cul BCT/6$2006/003650

protein concentrations. As the turbidities were all
Iom1it is believed this woul d not have affected the

suI ts t 280 nsi stent between
Fﬁ‘&é}’f)@%@eb 3?%@ 5}"]8"{‘?])’:%9\/\%29% s which is shown in
TaRk802G9 Trlbe 151 Y & GiffteB BN 2kb BYE oF F @iEequivalent in

sanpl es (C) SDS- PAGE Anal ysi s Reduced and non-reduced
SDB tGEsayascariedugitnin Exanmnlgo/% BASteTr tveeniyroAeElays| some minor

ﬁ#ﬁr&%%?c%e? bt T SBEAR L Braflls 26 "k op wrrc
16 18 avdlys®d,| BES thd) ﬂr@&@étsr@ﬁallil@' dord Eﬁﬂab%j)ﬁp to twenty-
but there is no apparent trend and it is likely this

i sight désn t he variati on of theassay (see Figures 1 and
2 and Tables 6 and 7). At day twenty-one, sone
addi ti onal m nor bands were seen in the 25C sanpl e.
Tﬁﬁéﬁl aRdS] MRS OS5 aBRy ahalid¥s t went y-ei ght.
ere ore these nay be at” the’limts of detection of
t Mhe d@smynthTstebidith amdby simy as qrerfagpddiniin Angllegogsrmianner to that

Sdonsrbed for 85§ da5 ity ottt EREPERy . as i1

woul d not be possible to distinguish betmeen
di fferences that were present in the original sanple
oThewstiglyawae siebignedl tbhievesigpte the stahgéty of dnf@smtyﬁoncentratlons of

THAE8b Suenrird SF ety BRBLIVES B {Brars #5, +37 and

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

below:

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

Nominal
Formulation concentration Composition
(mg/ml)
Control 10 50mM sodium acetate / 85mM sodium
(CF) chloride pH5.5
50mM sodium acetate / 85mM sodium
Test 1A
50 chloride / 0.01% Polysorbate 80
(TF1A)
pH5.5
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)
pH5.5
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poi nts indicating that analysis had perforned as
expected. It is also notable that the extra bands seen

WO poovioss7dmy twenty-one, 25C sagpl e, were not SBENGBR006/003650

the reference standard or 2 to 8 C sanple, run on the
same gel. For clarity, all bands in Figure 2 are
indicated with a circle. Table 7: SDS PAGE densitonetry
results, non - reduced sanples (D) GP-HPLC Anal ysis
Sampyes okrsamphes weed tmieng ab TEiingS300e8MNts, z€or example, the
excl usi on col um w 20%TM ydi um phosphat.e_apd 0. 05%
Sormulatians gdored #t 0'1;755 t e ’ﬁ%gl%lt é"eﬁgdgﬁdgﬁlﬁ’g Ye eéti%n& and 12
0 o286 aff L. Br QL1 Hediufed’ RTRIQY, APINA 8 weeks

%Or“é‘%a;{@%@bl“égﬁ%g%“l&ﬁr ug}?zg ‘gt or e%i%gt bot h v
taad ey RmuRsionesteret] e n- 45°Cawerk mpastieedsat Oprde 2 andrSedays.
fifteen, twenty-one and twenty-eight. Reference
sanples were also run at all tinmepoints. Eluates

ar aiyel ralised with either 100nM sodi um
ﬁg‘ ro}llgé%g?fsg sodi um hydr oxi de on day one, but not
foH tvessechedmiield akiyg tavPIIM220 gl metee @eslayeeteonAdalytical) fitted
twenty-ei ght by GP-HPLC. Chronmtograns from GP: HQLC
avith issral axplume pH elesisode (RDEgind the refi oL PE Heasurement
e R34 ETCOR%R RN Rt §Hb shown i
ARERRAdS CF! ?Sé%’?? EEB B IETC RAHASH Rty 8% shown in
analysis-16fbdawpl es t hroughout the course of the study

revealed a slight increase in truncated (in particul ar
a small peak eluting between 9.9 and 10. 3 m nutes)

Eﬁhﬁ%@ at ﬁ%?térTams%@aﬁn%Fégures 4 and 5). Levels

nononer re consistently between 97.0 and 98. 2%

over Tihe (hehthspt udy. El uates neutralispli with 50rM
sodi um hydr oxi de had-higher |evels of
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

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




nmonomer (99. 2% nononer) than eluate neutralised with
100"M sodi um hydr oxi de (97.4% nonorner), both being
woe@heses7ehan the required | evely of 95% nonomer PEDGB2006/003650
final product (Table 9 and Figure 6). The results
obtained fromthe automatic integration were found to

ho—a i 4 ] £ M
pe—Taccutrate; 1 IIB! ET 0T %‘F Tne C Chro ra s T
were manually r e iptegrated. Tabl e'?B E{?LC Fic

eluates sjored at diffegent tenpes.@zurecTabBESIQ. 5.54
GP-HPLC of eluates heutralised with either 100xM-9¢

50mM sodi3im hydr oxi de (BA? | EF An515)93i s Sarrél5és ware NT

ar\nl \lconl ol ney

1 t—D. =
gt A ¥ Oy J 'R US[ ﬁg
I nvi t r ogeﬁvbuffers . E‘I%Agnal ysi sstﬁﬂ BAP\502E§9485howed aNT

consi steng appear ance thrgughout §h3s stjudys5(55 gurje  5.58
7). Three nmajor bands and two !m nor bands between

approxi mape pis of 7.1 %49 6.4 ar&.4%en.| (Fp:48 5.48

Endot oxin_Anal \chi S ‘.nnpl es take

taken—en—day—twenty—etght
fromboth storage tenperatures were assayed for

ﬁﬁ%@% in| ?th%r%a‘%‘r%o?‘htLAlﬂaéﬁay Endot oxi n | evel s

1 esPst 8t'ed fenperatures were low This

denonshleatwsekisher e has been no cont am ngHi on by

gram negati ve bacteria over the course-of the study-

El uate stored at 2 to 8€E 0.47 ELFlAny.| 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

NT = not tested

(B) Concentration analysis

Samples were diluted to an appropriate level with the relevant buffer and their
absorbance at 280nm determined using an HP8453 UV/visible
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:



El uate stored at 25C < 0.44 EU /
Stability analysis results BAK502& stored for

ng. Sunmary of 28 Day
up to

wo pdovesit4zlays at 2 to 8C or 251C i s equi val ent PEIGBR006/003650

the assays carried out

in Exanple 3. After twenty-one

days some mnor differences are observed by SDS PACE

CERRTPES SEAIIBGT cdfehiirhidf iRl stdagd il yAlo®y bU!
product réenal ns conparable up to twentyei ght days
Exanpinge dinohhdyont h| St abi | Mepnacual eeaisatide +1 SDtdmgiml)
stability anal ysis was perfornped in-an—analogous

manner to that descri bedJFor the E@Lﬁay st a'SFilBty TF1C
analysi-s—pf—Exanpte ||c q S g

i nvestigate the st atmoﬁ oq:1 u‘?f%erénql"gcon%:kg};'flré‘eglti ongw'7 +
of BAK502& when st ared at di fif erent tenperap.9res 4.6
(e.g. -70, + 5, +25] + 37 and |+45 QC)  The differing
formul ati 8ns used in tthOstdhdlyad.4 ar@7set 1648 #n NT
Tabl e 10 bel ow. Tablie 10: Conposition of for@'#)l atipns
used in 12 nonth stgbility anal ysi sAnal ysis sanpl es
were takep at varying ¢ 5Nepphnt$6 .47 oro exanph£5 the NT
fornul ati ons stored |at -70, +5, +25C werge neasured| at

0, 3, 6, 9 and 12 mgnths, the {fornul atiohs sl?dred At +
1370C were neasured—at—0—1—2+4—ant—H e
formul ati 8ns stored |at0-84% Q}g V\%Qg ﬁegssureaag % 1, 151‘8 +
and 5 days. (A) pH anal ysis pH was neasufed gsing a 1.4
PHVR20 pH neter (Radioneter Analytical) fitted with a

smal I vol upe pH el ecf t@de+(®DH) 5audd+t B [ ed09t3s +of | pH152.7
measurenent of fornu| ations CF TFI A TF| B aBd3 TFI C at
each tenperature arel shown in :

Table 17: BAK502G9Y concentration after storage at +5°C
Time (months) Mean concentration £ SD* (mg/ml)
CF TF1A TF1B TF1C
0 10.8 £ 0.1 ]48.9 £ 0.3 | 107.4 % 147.7 £
0.9 4.6
3 10.8 + 0.2 |51.4 £ 0.3 | 110.7 % NT
0.3
6 10.4 + 0.2 46.4 £ 0.9199.1 £ 0.9 NT
9 10.6 + 0.1 | 46.6 £ 0.5 | 105.9 & 150.2 =
0.9 0.2
12 10.7 £ 0.1 150.5 £ 0.1} 112.3 % 156.1 =
0.4 0.5

Table 18: BAKS502G9 concentration after storage at +25°C
Time (months) Mean concentration = SD* (mg/ml)
CF TF1A TF1B TF1C
0 10.8 £ 0.1 | 48.9 £ 0.3 | 107.4 * 147.7 +
0.9 4.6
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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 1.0+ 02521 £ 07| 1121 % NT
0.8
2 11.0 + 0.3 [51.4 = 1.3 | 118.7 % NT
0.3
4 10.9 + 0.3 |54.2 £ 0.4 120.6 % NT
1.0
8 11.0 £ 0.2 |56.2 £ 1.9| 117.2 % | 165.8 *
0.2 1.1

Table 20:

BAK502G9 concentration after storage at +45°C

Time (days)

Mean concentration £ SD* (mg/ml)

CF TF1A TF1B TF1C
0 10.4 £ 0.1 | 46.4 £ 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
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0 1004 + 01 46.4 +0 4 98.6 .2 142.3 0.8 1 10 .6
+0254.6 17 120.4 + NT 2 1

+ 1
.4 210.7 0154.7 14

wa2e783674NT 1. 310.6 0.3 54.7 42.0 122.2 151. BCOGB2W6H03650

an=3NrI =not tested (C) Cel filtration HPLC
anal ysi s Cel filtration HPLC was perforrred on an

IInIL AAAAA 1

H+

HPH-OCO-sYy tcul\r\gl € | Toks 68l 3P
col um vva§ equi | i bratTeO 6 ftt?ﬁ’ % sUdl uni pr?%%"gﬁﬁt e V1515
pH7.5. Sanples were dllutedtolrrg/m with tos 1.6
rel evant buffer andl!centrifuged at 13 000 rpmfor 10

rimeBes to renove any particulate matter. 3 x 20 |
vﬁfecu ons of each sanple were made onto the col um,

ch BALeSER at a flow rate of Im/nmin. A variable
wavel engt h detector was used to nonitor absorbance at
220 and 280nm The results of gel filtration analysis
dC)f orGrell fittration GFPLECFamaly$isl B and TFI C at each

P %, NI, Bl BT e, cten
t’ﬂ?ch'hgi@g\{@ﬁt. qufﬁl@ﬁe@%oa)g-golhnﬁdﬁ'ﬁg eb@ilibrated with 0.2M sodium
phosphate pH7.5. Samples were diluted to 1mg/ml with the felevant buffer
and centrifuged at 13,000 rpm for 10 minutes to remove any particulate
matter. 3 x 20ul injections of each sample were made onto the column, which
was run at a flow rate of 1ml/min. A variable wavélength 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) Reduced SDS-PAGE analysis

Samples were diluted to 1mg/ml with the relevant buffer and 16.7ul added to
12.5ul of 4X LDS sample buffer (Invitrogen), 15.8ul of Milli-Q water and
5ul reducing agent (Invitrogen). The samples were heated at 95°C for one
minute and then placed on ice. 15ul 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.
The gel was photographed and analysed using a UVP GDS8000 gel
documentation system. The relative abundance of BAK502G9 heavy and light

chain in each sample was determined.

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.
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12.5m of 4X LDS sanple buffer (lInvitrogen) , 15.8m
of MIIi-Qwater and 5m reduci ng agent (lnvitrogen).

wab@793aTes es were heated at 95g4for one m nut ePEIGBRIVEM03650

pl aced on ice. 15 | of each sanple was | oaded onto a
4-12% Bi sTris gel (Invitrogen) in a tank containing 1
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ini of, ope tained with MI11i-Q
Memﬁ'ék%cewgﬁgggg%g%&gﬁand anal ysed using a

(MR SFESERA0 dRlted 96 U Yindlt Wwah thy SleBdVand haffes! sl V& 7‘ul added to
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2hmdl of dXsneretreduding ¢anphe bugsy| OsI2F MrEﬂt@c@z% %%A@f:v) SDS,

SSUER NG it e AT L

angd o VRASHISITRMnside! ThBUisanee ware BASRR 6P 9be@\yr é minute

['1ght” chal ns at each tenperature are al so shown in
Fingluthes fldcedl 6n it8, 13@ efheach2sanple N@snlcml@docmjo a 4-12% BisTris

R i BT, BB o s
nr%s fog o v Q)uﬁ%”ﬁl g c@Hgtfaﬁf cﬁxqeﬁgéMS-ﬁl’Oh?Ar bﬁt& elé&ﬁ*&\ﬁh/c)resw the

gl ycerol, 0.004% w v) bronophenol bl ue),

3ge3 nvaofreMdvied- fPowatitsr camdg Sminset farddas et umidestesThgth Milli-Q

npl es were heated at _95C for, one m nut

SV BBEasiaadC I 1B sicoRs OBl LIS reResnt SRR ot & minimum of
4- om
N r,]\(ég%@bgﬂiﬁ' ﬁqege&les%%lp%ﬂé 1;\’51‘3% gﬁ%lnléég gzlaEéW kT B RilisNBhdtographed

runni ng
and analysed using a UVP GDS8000 gel documentation system. The relative

abundance of BAK502G9 monomer in each sample was determined.

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
31. Measurements of abundance of intact BAK502G9 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
gel (Cambrex) was prefocused for 10 minutes at 1W, 2000V, 150mA using an
Apelex PS9009TX power pack. Samples were diluted to 1lmg/ml with the
relevant buffer. A sample mask was placed on the surface of the gel and 5Sul
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,
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
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man qyen at 40-gf5. 7.9y oneehpyry, 17Th€ 96l71wAg 4st Al BEED-7.10
for 30 m nutesjusing PhastGel Blue R (jPharnmacia; pne

t abl et di ssol ved in &% (v/V) nethanol )|, wadfibd with )

MIHEH. O wator tad ronmmun
TV T T LI Y ALY A} C

1 76.39-6.76 6.39-6.74 6.38-6.73 NT
(4) (4) 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: plI range and number of isoforms by IEF after storage at +5°C

Time (months) pl range (number of isoforms)
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




excess stain and then destained for approximtely 3

mnutes with 9% (v/v) glacial acetic acid, 25% (v/v)
weedansd74sol ution. The gel wayggdried in an ovePCHGB2006/003650

40-500C for one hour. The dried gel was photographed

and anal ysed using a UVP GDS8000 gel docunent at i on

system—The Turber pd i range(t4?: The Isofgrms Iin
each sanpl e wag determ ned and e results observed

with farnulati dns6.66-6.981 A, GH®B6 TFIoH46.2ach 6.63-6.89
tenperature arg sho i n Tabl es, 21-25] bel ogr Tablie 21:(4)
pi range and nynber isofor rrB( y IEF af t Ar) st orlage

at—7FCOC—Tabte 22 gle > 06875 p¥%1-6.89
| EF afv;{gr stordg 63?6:\98 abl e g rg%ge%gnd nunber

of isoforns by IEF affy er storaget)at +250C Wbl e 24: pi(4)
range and nunber of isofor hy | EF afiter storage-at

V)

+370CTabl e 25: pi range and nunber of isoforns by |EF
after storage at +450C NT = not tested Summary of

mm 33:ty PehivEd dnd @dmbes ofSsafoirins by MF aftdr smageah+259c

and TFLA were stable for 12 nonths-—-at 700

arfBiinye (manthwofj | es were Phrange Ql“‘@bﬁhﬁrisé’flﬂﬁmshs

except for the pointact—tgG by redyced ' TF1C
whi ch decreased) fro 5. 9% at ?F?AO tg 89.9% at 12

months for CF andgframpPs. 2%mv417.£70 |t 06.89-2%at | 18.69-7.10
nonths for TFIA By HPLC after 12 nontlhs, the

per cent age m)nomsr f(eh) both CF &hd TFI|A sar“fm es was 4

1 ﬂﬂO/ Rat h

| EF aftgrlllgcng ﬁs@ ?h%t?m fﬂb?gllq)g%l c;g()eéltﬁgtg‘SCF anoPIT

TFI A are conpargable @y thig tempgraturie. (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)

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

4 6.62-6.84 6.68-6.95 6.69-6.98 NT
(4) 4) (4)
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Stability at 5 OC Both CF and TFl A were stable for 12
mont hs at 5C. The analytical profiles were simlar at

W@ 2@mnd3cres mont hs except for the intact 1gG bRCT/GB2006/003650

non-reduced SDS- PAGE, whi ch decreased from 95.9% at t
=0to 89.5%at 12 nonths for CF and from96 2% at t =

g% at—12 or -
mont hs, 8t he perge g%:ebsrr%norrer 2;Oor % th él—é)gz;\n? TFI R -26-6.91(7)

anpl es was 100% 80(51) CF gnd TRFA sanpl es @)spl ayed 4
nds-—on | EE aftler 12 mpnths. The resu

that CF and TFI A are conparable at this terrperature
Stability at 25 0C Both CF and TFI A were stable for 12
nDable25at 2pDfangthad dunstierail 13(13‘65'1h§/ by OBF raddu stadtage at +45°C

SPS ACE. decran nrl 'Frr\mOL'\ Q04 ot =0 to0-89 10t - 12

A= B v Y

rmntT%%‘ef@ra)’@): and from 96. P&a"&‘iﬂgﬁ (*—““@"?*B' @‘7159%‘3?5)12

nont hs for TFlI A—The 5 al 5o ror i mptecu—ar
wei ght (> 22(J<d)a) bg‘r?d i n |bot tﬁ%}nul at i ﬁgign t he TFIC

hon-redyced SDS-PACIE59RD5t hat 6vegsevdt telsesd-ebat |t 6:64-6.93
D. By HPLC after] 12 nont hs,| the percentage nononel for

both CF and TFI A samﬁ‘ﬂ)es welr e 994 and 96.4@% (4)

eSpeCttvery: Bath F+ eSTars Y 3

bands on | EF aftle 6?; q;g%th @ﬁ%g;@su t§'¢)‘?ﬁ'§r%9;t ed NT

L hat CF and TFI A ar e (gonpar abl e (a? this tenpgraturne.
ability at 37 QC Both CF land TEIA were stable for 4

weeks at2 37 OC Qut6.68i6.88 tlo fedt-6t4be dr #f62-6.85 NT

speci fication far so par anet er )afte 8 ks,
hanely purity by reduced SOS-PACE’ (both forntl ati ons)

and % noponer by &gREL61( TF 6 65-6.95 6.64-6.95 6.64-6.93
(4) (4) (4) (4)

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 TF1A 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 after
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only; borderline result). The results indicated that
CF is nore stable than TFlI A at this tenperature over

w@no03/03&ek period. Stability ayg45C Bot h CF anpiCT/BEB2006/003650

were stable for 5 days at 45 C al though there were
sl i ght changes in the anal ytical profiles after this

t4 [~

o3 BORRRE R Lt @it TORmATIEE i Tk FAFTRIA bhiiples was

ckpopar BbﬂeC&’[ ach ¥ e spaphes utigplayed 4abdnddagn IEF after 12 months.
peri od. CLAI 1. A pharmaceutical conpos

c%lrﬁprqugltﬁ gncaﬁaﬁeé-thig%@mdowwaﬁr& %Qfggéwabiﬁatethls temperature.

pharmaceutically acceptabl e excipients buffered to a

pH of 4.5-6.0 with acetate buffer. 2. A pharnmaceuti cal

Qﬂa‘bﬂﬂyi‘ait@ﬁ%s defi ned in claim1 wherein the | L 13

ant i body is a - 13 nonocl onal anti bod

p%t nak cnd @E\lAc@Y@p%ssrth%rﬁoraéZd@PnWédat. 0 &aﬂ%ﬁ 1%olrntact IgG by
t O%I Ir%é?%r\@ceu | Ca(FECdOe:?E%aglé ?gé‘]rhrgr?jg% gt Pr %St%rgg Wg% Ia{ QZ months

]foal”(dFm nMo642% &t pkdr rREEIE%Cal 12onpathst fdifnTH$A There is
defined in any preceding clains which is buffered to a

pHsOf Binorilg mokcumrpwa%daﬁﬁqma chafsost bpdnfegnulations on
dt%f 'rﬂ)%dréducé&kﬁ %?h %ﬁ %s %‘t 4&&? a't $£%. 'I—H-‘EC after

et date present w arnmaceuti ca COfT'pOSI

IIE ARorBAD U Hiie qfer&ﬁi‘cﬂ‘ﬁﬁndﬂcﬂﬂ& 1OOPdh 6CFAand TF1A samples were

phar maceutical conposition as defined in any precedin
CEPE’aPnagld 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.

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

TF1A at this temperature over an 8 week period.ﬂ

Stability at 45°C

Both CF and TF1A were stable for 5 days at 45°C although there were slight
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.
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wherei n the pharmaceutically acceptabl e exci pi ent
conprises one or nore surfactant, inorganic or organic

wa alor/03@uRnbi | i zer, diluent, solybilizer, reducPe€myGB2006/003650

agent, antioxidant, chel ati ng agent and/or
preservative. 7. A pharmaceutical conposition as

ml n claim®6 wherein the surfactant is sel ected
ol yoxyet hyl ene sorbitan fatty acid ester. 8. A
pharmaceuti cal conposition as defined in claim?7

wherein the surfactant is Polysorbate 80 present
vii.t hi M tpherphcautizek goimpakitmenguaptisieg amllard 3aamsibadyodnd one or

oot S5 Shuall A S APRIRGE LSS, o460 i

tRerkdPuERRI ¢ salt conprises sodi um chlori de,
pot assi um chl ori de, cal cium chloride, sodium

phosphat e, potassi um phosphate and sodi um bi car bonat e.

10. A rmaceut i c c osi tion efined in _claim

chver o1 R ARG saN cOTGHR O 28 et QR phel the 1L-13
%Myoax IQ% RRAALTRC O hﬁ%cmquﬁubmn in an armount of

bet ween 10 and 200nM . A pharmaceutical conposition

as defined in claiml Whl ch conprises an |L-13

o O ePuSet ! H R R RRE S8 1 LIS wherein
PRT TR 8ULAGE)dyC PRARELr OR i C{ﬁfa'ﬂ?ﬂnia@e&ﬁ@dl%&n {ifidn in a
conprises an | Lyc ant i bod)ll, sodi um chl ori de and % ' n an
Pohysmur dfabe ween liuérfde%@ mgnd pH of 5.5 0.1 with
sodi um acetate buffer. 13. A pharnmaceuti cal

conposition as defined in claim1 which conprises

4. A pharmaceutical composition as defined in any preceding claims

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.

6. A pharmaceutical composition as defined in any preceding claims
wherein the pharmaceutically acceptable excipient comprises ome or more
surfactant, inorganic or organic salt, stabilizer, diluent, solubilizer, reducing

agent, antioxidant, chelating agent and/or preservative.

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
surfactant is Polysorbate 80 present within the pharmaceutical composition in

an amount of between 0.001 and 0.1% (w/w).
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50mg/ M of an IL-13 anti body, 85nmM sodi um chl ori de and
0.01% (W w) Polysorbate 80 buffered to a pH of 5.5 +

W@ 27084785 5OmM sodi um acet ate Bygffer. 14. A precEe82006/003650

purifying an IL-13 anti body which conprises one or
nore chromat ogr aphi ¢ separation steps wherein each of

Q?u oy ojﬁ pgﬁfxﬁ‘ﬁa%%uﬁafﬁpﬁoﬁ%@fd&leﬁs ehUihaD W blly 3 claims 6 to 8

er conprising one nore pharmaceuticall'y

agkapinlhe iemgamerﬁast leufpetses dodi@mpthioiide, Spotagsivmt bhloride,
acetate buffer. 15. A process as defined in claim14
Videiam  eiberidey oﬁ‘é‘ilﬁg’r th?ﬁPh@@parRﬁt?‘%?h“‘?t éﬁ’@sﬁli“ge and sodium
Slﬁ sg fromaffinity chromatography and i on exchange

roma ography 16. A process as defined in claim?15
wherein the chronatographlc separation is performed by
Protein A affinity chromatography followed b

elbhandye PhRrBataUGIgR R AP iTioned Welfiado ﬁneﬁl\fah%ilagge “Wherein the
ey nggnt gfy Pch 3&71 dllﬁn pr Sﬁﬁe ai)rggefnt n qgltfn[ﬁ afhe o[ﬁharmaceutlcal
8Pg erein e one

p&tﬁﬁp@ﬁguﬁ i@ @Jnl N EGRGT Bftivee R N0 amdem(anwmrpr i ses an
inorganic salt. 18. A process as defined in claim 17
mherein the inorganic salt is sodiumchloride present

B&Eﬁar?ba kﬁgalb%&l 31't1gaa:$§l HQ& iff clgfgxﬁ\'\f“%léﬂ comprises

roces In any clalns

1&(’(1 D-1B aitliBs @y ,Na 36 Efaaiaat aublfar mcﬁ"gsmdl dabo baffemideto a pH of 5.5
present within the elution buffer in an anmount of
bat Qdewith acetate buffer.

12. A pharmaceutical composition as defined in claim 1 which comprises
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)
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
comprises elution with an elution buffer comprising one or more
pharmaceutically acceptable excipients buffered to a pH of 3.5-7.0 with

acetate buffer.

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

chromatography.
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and 100 20. A process as defined in any of clainms 14
to 19 wherein the elution buffer conprises 50rM sodi um

waceras@4nnd 85mM sodi um chl orgde buffered to PEI/EB2006/003650

0.1. 21. Use of a pharmaceutical antibody conposition
as defined in any of clains 1 to 13 in the manufacture

f di , 'S _
Wsor Gerbro2e Uise deghitd hC TR 5] wifroiy, dhe, B oiberaphic

bdpatRisi!idt pokroimed dr Frotese! £ciféthify ohr@nbiogeaphyt pilewed by
dermatitis, allergic rhinitis, fibrosis, chronic

ohigon uctekehange noabroMYPEEPSY  sEALKVREEr ndY anion  exchange

inpfla tor,y bowel disease and Hodgkin's | homa. 23.
S_Bféméggg’éq“ﬂ ed in claim22 wherei ngt he | L-)llgprel at ed

di sorder is asthma.24. A nethod of treatment or

prophyl axis of an IL-13 rel ated di sorder which

dGnpr iAs psocedsiasidsfimedrig any efhelaims fldrigr 1¢ wherein the one or more

t her apeut cal | ffecti . ~ '
aerDb o dertr aRn e GutR mlisd MUPRERIE AR, |
13. 25. A pharmaceutical antibody conposition as

defined in any of clainms 1 to 13 for use in the )
ti8eat Memproodssaas fefinad in elzined” qvherede the inorganic salt is sodium

chloride present within the elution buffer in an amount of between 10 and

200mM.,

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 amount of between 1

and 100mM

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

to pH 5.5 + 0.1.

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.

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.

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

asthma.
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24. 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 in any of claims
1 to 13.

25. A pharmaceutical antibody composition as defined in any of claims 1 to

13 for use in the treatment of an IL-13 related disorder.



