FORMULATI ON The present invention relates to pharmaceutical conpositions,
and in particular to stable, aqueous pharnmaceutical conpositions of an
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Si npl | Hffr@tion, stroke and peripheral artery disease. Cardiovascular disease is the leading cause
of morbidity and mortality in industrialised countries and progresses steadily in emerging

20  countries, with coronary atherosclerosis being the main underlying pathology. Current
therapy of atherosclerosis is not completely effective at preventing disease development and

complication.

The disease is initiated by accumulation of lipoproteins, primarily LDL, in the extracellular

25 matrix of the vessel. These LDL particles aggregate and undergo oxidative modification.
Oxidised LDL is toxic and causes vascular injury. Atherosclerosis represents, in many
respects, a response to this injury including inflammation and fibrosis.

High plasma levels of cholesterol, and in paﬁicular high levels of LDL, are generally
30  recognised as driving forces for development of atherosclerosis whereas high levels of high-
density lipoprotein (HDL) counteract development of atherosclerosis. HDL has consequently
been called the good cholesterol while LDL has been called the bad cholesterol. Simplified,
LDL transports cholesterol to tissue while HDL absorbs cholesterol from tissue and
transports it to the liver where it becomes degraded. Therapeutic strategies to reduce LDL

35 and increase HDL are under development for treatment of atherosclerosis.
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LDL transports chol esterol to tissue while HDL absorbs chol esterol from
tissue and transports it to the liver where it becones degraded.
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especially IEI-E3, LDO-D4, KTT-B8 and 2-D03, were shown to actively induce the regression
20 of pre-existing, established atherosclerotic plaques in the aorta after a few weeks of
treatment (WO 2007/025781). Such antibodies have been suggested for therapy of
advanced atherosclerosis to revert disease progression resulting in a reduced plaque
burden, as well as for therapy of cardiovascular diseases associated with atherosclerosis.
Thus, targeting oxidised LDL with monoclonal antibody therapy is an increasingly attractive

25  treatment modality for some of the leading causes of death in the Western world.

The antibody in WO 2007/025781 which was most efficacious at inducing the regression of
pre-existing plaques was antibody 2D03. The V4 and V, sequences of antibody 2D03 are
given in Figure 3 of WO 2004/030607, and the CDR sequences of antibody 2D03 are listed

30 in Table 2 of WO 2007/025781. As is well known in the art, a stable formulation simplifies
drug distribution and storage, thereby reducing costs to both the pharmaceutical industry and
the patient (Lucas et al (2004) Pharmaceutical Technology, July 2004 Issue, pp: 69-72).
There is a need in the art for a stable pharmaceutical formulation comprising antibody 2D03
which is suitable for therapeutic use.
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Surprisingly and unexpectedly, we have found that antibody 2D03 displays different solubility
characteristics from previous n-CoDeR® generated antibody products. Typically, a 10-20mM
phosphate buffer, containing 150mM Nacl, pH 7-7.5, results in a stable formulation of n-

25  CoDeR® generated antibody products.

In contrast to other antibodies with the n-CoDeR® framework, we have found that 2D03
aggregates at pH above 6.0. Since a pH of below 4 is unsuitable for a composition for
intravenous or subcutaneous administration to a patient, we have identified a narrow pH
30  window for a composition containing antibody 2D03 which has a useful period of stability on

storage, and which is suitable for intravenous or subcutaneous administration to a patient.

In addition, concentration or buffer exchange by ultrafiltration of 2D03 generated aggregates

when performed in solutions with low conductivity (less than 100 mM NaCl equivalent). Initial
35 studies showed that the antibody 2D03 product could be concentrated to at least 160 mg/mi
L if the pH was maintained at pH 5.5 and 150 mM NaCl was included.
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adjuvant, diluent, carrier or excipient, wherein the composition has a pH of 4 to 6.

20
The antibody in the pharmaceutical composition may be prepared using any of the
techniques well known in the art for generating antibodies. Exemplary methods for
producing recombinant antibodies are described in more detail below.

25  The term "pharmaceutical composition” is well known in the art and refers to a preparation
which is in such form as to permit the biological activity of the active ingredient (i.e. the
antibody 2D03) to be effective, and which contain no additional components which are toxic
to the patients to whom the composition would be administered. Pharmaceutically
acceptable adjuvants, diluents, carriers and excipients are those which can reasonably be

30 administered to a patient to provide an effective dose of the active ingredient employed, and

are well known in the art.

There are a number of ways by which the stability of a pharmaceutical composition
comprising an antibody may be evaluated, several of which are detailed below in Examples 2
35 and 3. For example, the stability of the antibody-containing pharmaceutical composition may
be determined by assessing its purity, e.g. by size-exclusion chromatography, by cation-
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20 determined and/or measured using size exclusion chromatography, as described in the

accompanying Examples.

As described herein, the pharmaceutical composition of this aspect of the invention is a
stable pharmaceutical composition. Typically, the composition is stable at a storage
25 temperature of about 2-8°C for at least 4 weeks. Advantageously, the pharmaceutical
composition is stable at about 2-8°C for at least 8 weeks. Yet more preferably, the
pharmaceutical composition is stable at about 2-8°C for at least 14 weeks, or more. Even
more preferably, the pharmaceutical composition is stable at about 2-8°C for at least 12
months, conveniently at least 1.5 years, and advantageously at least 3 years. More
30 advantageously the pharmaceutical composition is stable for at least 4 or 5 years. Typically,
the pharmaceutical composition is stable following freezing and thawing of the composition.

Suitably, the pharmaceutical composition is stable at about 24°C (for example, at 25°C) for at
least 4 weeks, and more preferably for at least 8 weeks, or more. As demonstrated in the

35 accompanying Examples, pharmaceutical compositions of the invention may be stable for 6
months at 25°C. i i
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5.6, and nore speC|f|caIIy a pH of about 5.5. As will be appreC| ated, in
or der tA% wi Ibgta%lppecﬁa ed, |F\So|r(§eer 0 malntam thgroaers{gg& th lh%agharma Ostlc:[a composmon
comprises a buffer. As used herein, "buffer" refers to a buffered solution that resists changes
20 in pH by the action of its acid-base conjugate components. The buffer of this invention has a
pH in the range from about 4 to about 6; preferably from about 4.5 to about 5.8; more
preferably from about 4.8 to about 5.6; and most preferably has a pH of between 5.0 and 5.6.
Examples of buffers that control the pH in this range include acetate (e.g. sodium acetate),
succinate (such as sodium succinate), gluconate, citrate and other organic acid buffers.
25  Preferably, the buffer is not a phosphate buffer, especially where a freeze-thaw stable

formulation is desired.

The buffer concentration can be from about 1 mM to about 50 mM, suitably from about 5 mM
to about 40 mM, and preferably from about 10 mM to about 30 mM, depending, for example,
30 on the buffer and the desired isotonicity of the formulation.

In a preferred embodiment, the pharmaceutical composition comprises an acetate buffer.
Typically, the acetate is present at 5-30 mM, and more preferably at 10-30 mM. |n a more
specific embodiment, the acetate is present at about 20 mM.
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MO Add 2o §OR71q 120 L0 oF b B0 lo BRI TS T chitariap el
corrposmtonmmsmaly fFor emnpleoﬂmrarﬁbod)y hrery t:aaa;breseramd/ﬂw pleariraceatidatisompygiiaral 1y,
t he ant S eut cal | ti,o
concontti & CaieeBr R 6010 ol Br RO BT i e SRS s af o o g £
enbodi megitrd or ?(Blmgéml:ortﬁm:ytgiml qui9ésegrml at 1@6mglrﬁl afrgl/1|®1mg/ilri£@r 120 mmnhmbr, 13U
about itio
ant i body&%épﬂ)g@lp g‘!aﬁ'f H%"&Z@ g%@e’ﬁ]u r&@%@%ﬁhsﬂn E éya'? péggen? in 1e°
coréentphatmaceuti¢al dmppsition cat Qﬁomxg#nltdatlm oBﬂbssgharh 160méglimirglioh agrless thgy n
or 60 0._mo/ /m or 100 ng/m or 110 ng/m
or 120%%9{'9' %339%9{1%945‘% Oﬂ% H%ﬁ'hés /"ﬁrgo mg/ M or 160 ng/m.
Preferably, the anti body is present in the pharnmaceutical conposition at a
pncene BredRed erhfadmb A b ML Bhion® BEYUARR & °8R0lk] HubS0E Yt LediEE®
composition comprising, per ml:
20 15 to 160 mg of antibody 2D03 as defined above;

8.77 mg sodium chloride;

2.35 mg sodium acetate—3 hydrate;

0.16 pl acetic acid;

sodium hydroxide qg.s. (i.e. to a final pH of) pH 5.5; and

25 water g.s (i.e. to a final volume of) 1 ml.

The antibody may be present at a concentration of 25 + 10 mg/ml, 120 + 20 mg/ml, or about
150 + 10 mg/ml. '

30 In a further preferred embodiment, the invention provides a stable, aqueous pharmaceutical
composition comprising:

25 mg/ml of an antibody as defined in Claim 1;
20 mM sodium acetate;
35 150 mM sodium chloride;
sodium hydroxide q.s. (f.e. to a final pH of) pH 5.5
7



A preferred enbodi nent of the invention provides a stable, aqueous

phar maceuti cal conposition conprising, per m: 15 to 160 ng of anti body
2D03 as owDi2ned8atzdve; 8.77 ng sodium chl oride; 2.35 nyPSodirarmsatesat e- 3
hydrate; 0.16 ml acetic acid; sodiumhydroxide g.s. (i.e. to a final pH of)
pH 5.5; and water gq.s (i.e. to a final volune of) 1 m. The anti body may be
present at a concegtyaufgn of 25 10 nmg/m, 120 20 ng/m, or about 150 10
ng/m. In a further preferred enbodi nent, the invention provi des a stabl e,
aqueous phar naceutical conposition conprising: 25 ng/nl of an antibody as

def i neg i§ %p&e@tdﬂédlthaz%mmc@m@@ebrﬂb@s.t.olﬁ&a |s~zp@hru;5ﬂs‘éfé 9Fés@ﬁvatl$@d|Aum
hydr oxi de (. (i.e. to a final pH of) % purit I S appremated

that tHé'em?ﬁ'?ﬁcéh?|°€5!p°%ﬁ’rﬁ’6'$qhtqa(5‘rpwﬁa13%6‘ @@rfaw@eﬂoa\ ssEPUAlb Todien

" pr esepy@btiaiCactich herORP A bl e Qﬁodmbhld&dal multigsel @rfdlidiohOoRor 0
essentially reduce bacterial action therein, thus facilitating the

pr oducEXYAPISF Bxamples DﬁEBtePB?'erP%WWeSf'B‘F'U@aﬁﬁﬁ%cy'qﬂ'&ww%z fa"i‘iBP@Hm al

preser ¥abhyEeS | MsdaHthdfind de ehldiieet huémrkéwunamrembme chi®ri dfixture  of
hexanet honi um chl ori de, benzal koni um chl ori de (a m xture of

al kyl balkylpraryidimethyiammenium c¢hiesidegedni whighi dhet [RekYhI 2RPUPEr GlRhs loggechain
| ong- ¢ B@iBo GRS OHNE DhnzaRchiBAN&REMRNI ‘O”fhérhiyﬁéé @8- prgé?@étlvbé' REGud aromatic

preservatives include aronmatic al cohols suc henol , butyl and benzlyl

al édhorlcobplrysch a5 Ahenel, Bulyhand baazyh@lcobe!, 5&kwp<garatp%nsa%h ascAetWher propy

r esor ChabenC YathgK apabrcind!,P@YEBRS anoANS- p@'hfé’h@ﬁ Obnd Amiir&ddtr r edl preferred
preservative is benzyl alcohol. However I S appreciated that a

pr eser PERSEMELIMG 5 H@@ZYbé'CPB@fw Hewewsrnids alpﬁr%@éﬁppﬁ’@t 3 PreRRvabEenietid e have
been shQjftel GiMR, 1t ExkbmBleaBtink8An@htions have been shown to be sterile and free of

bacterial and fungal contamination.
15
It is appreciated that the pharmaceutical composition may, in certain embodiments, also
comprise a polyol. A "polyol" is a substance with multiple hydroxyl groups, and includes
sugars (reducing and nonreducing sugars), sugar alcohols and sugar acids. Typical polyols
have a molecular weight which is less than about 600 kD (e.g. in the range from about 120 to
20  about 400 kD). A "reducing sugar” is one which contains a hemiacetal group that can reduce
metal ions or react covalently with lysine and other amino groups in proteins and a "non-
reducing sugar" is one which does not have these properties of a reducing sugar. Examples
of reducing sugars are fructose, mannose, maltose, lactose, arabinose, xylose, ribose,
rhamnose, galactose and glucose. Non-reducing sugars include sucrose, trehalose,
25 sorbose, melezitose and raffinose. Xylitol, erythritol, threitol, sorbitol and glycerol are
examples of sugar alcohols. Non-reducing sugars such as sucrose and trehalose may in

certain circumstances be preferred polyols.

it is further appreciated that the pharmaceutical composition may, in certain embodiments,
30 also comprise a surfactant, many of which are well known in the art. Exemplary surfactants

include poloxamers (e.g. poloxamer 188). The amount of surfactant that may be added is

such that it reduces aggregation of the antibody and/or minimises the formation of

particulates in.the formulation. For example, the surfactant may be present in the formulation

in an amount from about 0.001% to about 0.2%, preferably from about 0.01% to about 0.1%.
35

In one embodiment, the composition does not comprise a polyol and/or a surfactant.

8



bacterial and fungal contam nation. It is appreciated that the

phar maceuti cal conposition may, in certain enbodi nents, also conprise a

pol yol . AvVOpoe%8B225i s a substance with multiple hydroxyPCHEPAWS/01 1WA

i ncl udes sugars (reducing and nonreduci ng sugars), sugar al cohols and sugar

acids. Typical polyols have a nol ecul ar wei ght which is | ess than about 600

kD (e.g. in the range from about 120 to about 400 kD). A "reduci ng sugar"”

is one ' c

react ot BrBRORT fnd fileRist e phatRckithy CARRbAT Sodf b8 cdfiffpeden

" nonr edadslitivg selepted frors polysonthatec?), dogisinechistidines gtutersie agidopel mamrstobf a

reduci ng sugar. Exanples of reducing sugars are fructose, mannose, mnaltose,

| act ose, arabi nose, xylose, ribose, rhamose, gal actose and gl ucose.

Non-5r ednc Bngembeodiment, nthieu iwesticry psevideasr ah pharsecestinab cmepasitioa zwherein dhel -

raffin I

cxcarpl ez ibpdLls prdbicp Sk BUity G oo Pl (roRadi€, oe G LT 58 8o o

t r ehal owerepaych as t@3I%hi n circunst ances be preferred polyols. It is further

appreci ated that the pharnaceutical conposition may, in certain

enbodi nents, al so conprise a surfactant, many of which are well known in

t he ar tTheEpbaphageyticalr ¢anpasition ton deudsedy ddrojmawdrosadminitragion draaepatiedBlis The

anmpunt nt t S ation

of e FReieratly SRR THE R e, BEaRASH Tore by By iadbfitfo0n B0 I

f or mul aﬁterdﬁﬂmor exanpl e, the surfactant may be present in the fornulation

in an anount from about 0.001%to about 0.2% preferably from about 0.01%

to about 0.1% In one enbodi nent, the conposition does not conprise a

pol yol Tied pbarmacsuti¢al ccempoditionamaynbe dfomanlatesf forh subcutareousnott lirtravenous

phar ma onpQgsi q§@§ o] d el [ &Ct from

pol ysor |h|§ t!o(ﬁ ﬂ?\lcthééﬁ nh éﬂﬂéntgg{%% E\%‘lﬁ)&a‘gr&?anddﬁgﬁhmgteﬁ rﬁquﬁn%th

entdédi ra@mlmstra-t@nu, I’Nern)tefelmeq)KhﬂtltP@thuhmiteunpoauom(snpmsnml cBy \ibwtomic'h t he

anti bo r r 9 R,9L 97% or
o8% or oo fed 9 i b et e RcdiBiy el bo P SRIGe P8RATS 31

used f dwman bivad lsdirini ormalations wid genprally bave as opmetlepedslsyresﬁc&n iabeut 0 s is

readi | % 386 qHBIMS "RBtorl )y AP hfasiiéa’ sl 8aBBur FeBLHl & ibs-feelli} Hed' ' ©

'osmometer, for example.

20
In an embodiment, the pharmaceutical composition comprising the antibody has not been
subject to prior lyophilisation.

Methods for making antibodies, such as an antibody having an antibody having a heavy
25  chain amino acid sequence of SEQ ID No: 3 and a light chain amino acid sequence of SEQ
ID No: 4 are very well known in the art.

In brief, for recombinant production of antibody 2D03, polynucleotides encoding it (Figure 1)
are inserted into replicable vectors for expression. Many suitable expression vectors are
30 available. The vector components generally include a signal sequence, an origin of
replication, one or more marker genes, an enhancer element, a promoter, and a transcription

termination sequence.

Suitable host cells for the expression of glycosylated antibody are derived from multicellular
35  organisms. Although plant and insect cells may be suitable host cells, it is preferred that the
host cells are vertebrate cells, and propagation of vertebrate cells in tissue culture'has
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The pharnmaceutical conposition may be fornul ated for subcutaneous or

I ntravenous adm nistration. In certain enbodi nents, espcially when

f or mul at edlOf2009/G83226avenous admi nistration, it is prefer PEU/FPRES/ 011943
pharmaceutical conposition is isotonic. By "isotonic" we nmean that the
formul ation of interest has essentially the sanme osnotic pressure as human
bl ood. Hexoinena colitienproatdwras Exdrhplge e Lsdiuy mammal@n ikl dinps es6 C@Sf7r om

or 1 co 1 bedrRg ey BERRSRoRERoicH e P HRER TR, Bt ot e FEs p, Tt ©

phar maciRIf MER5, N&@asd FE4n conpri sing the anti body has not been subject to
prior lyophilisation. Methods for nmaking antibodies, such as an anti body
havi ng an anti body having a heavy chain am no acid sequence of SEQ ID No: 3
andsa |Haghtcelth aren tran&fadedcwiﬂh eﬂﬂaﬂlﬁr&v@étor‘éﬁ@r btitdaty yéi‘oduﬁlowear)d eaitdred froWn
in the art reco ant ro ucf‘F gn of anti

pol ynucﬁo%?'?tcﬁ’QgPQHﬁ'ga ﬁ@eq'? fed '& asl) PRIWPTATS &'t MUF'HFOprPEét?réaBP@CV@:t ors
f or expramsictamts, Mll“almﬁlliymgiblhe gexes @alscbd)tﬁ‘g Whﬁftﬁ)d&rﬁecﬁl\éﬁtésa?h'ﬁe r?B”se c:m:t or
t n eqguence in o i ca
onaror e 40 R e e ARG By B Rred i Ao e el kit St GORmerSely"
t r anscravpitabde nextiariwhidhi maystm]sepsmangﬁ?dt adlnecdszaty, agth Boﬁnﬁne@%mpﬁit@ﬁ I Onh
rived fr ani sns ou

of glycosylated antibo are d mul ticel]ular or

o1 Aft ST EB0E At B SRR, SRS chageCeletiePls, ShT BPeresodren t he
host ceutls aargluseset eAmabmeceiebsssaa;ndumémamatrh@naBb beerrk:liifﬂéatai ap@l'd;ﬁuatml
tissue cultur h eco a rout cedur a es of u I an
nost  cepreq e Pt BRRER wpvh el Safiedfadbe s o Sulles CaTtorsERn
MDCK, BRlteidperatid3hH hb@tf(éz;kel\bﬂ‘é alsddRivell RikUm inMis€amnd FS4 _Host cells are _
transfected with expression vectors for antibody production and cultured in

conventional nutrient media, nodified as appropriate for inducing
pr asot &¥isen sieihg aetorgbinaaintichniaes, sthe cantibogly ichiy ibegptodacet irtmcemdatli mgtHehe

ot oSSR SE e IV SRR 5B R BB ST RS AR S PR o1
may be irdegoplidatynae d, firststerethe paaticyjatedétrish eittermest cslg/optysedl lbells, is removed,
for example, by centrifugation or ultrafiltration. Where the antibody is secreted into the
medium, supernatants from such expression systems are generally concentrated using a
20 commercially available protein concentration filter, for example, an Amicon or Miliipore
Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may bé included in any of the
foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the growth of

adventitious contaminants.

25  The antibody composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography,
with affinity cHromatography being the preferred purification technique. The suitability of
protein A as an affinity ligand depends on the species and isotype of any immunoglobulin Fc
domain that is pr'ese-nt in the antibody. Protein A can be used to purify antibodies that are

30  based on human y1, y2, or y4 heavy chains (Lindmark et al, (1983) J. Immunol. Meth. 62:
1-13). The matrix to which the affinity ligand is attached is most often agarose, but other
matrices are available. Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl)benzene allow for faster flow rates and shorter processing times than can
be achieved with agarose. Other useful techniques for protein purification include

35 fractionation on an ion-exchange column, ethanol precipitation, Reverse Phase HPLC,

' chromatography on silica, chromatography on heparin Sépharoset™ chromatography on an
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grow h factors, salts, buffers, nucleotides, antibiotics, trace el enents
and energy sources such as glucose. Any ot her necessary suppl enents nay
al so be iwWOl20eba$325 appropriate concentrations that woulPdTHEP20080WM43 0 t hose
skilled in the art. The culture conditions, such as tenperature, pH and the
|i ke, are also well known in the art. When using reconbi nant techni ques,

t he antadnimdyr catioh @xgiandecredini mucacasl a ohyaSpartic taeRd peluimpl), asiromatdiecusiny,
di rect l&?’ %%2} ed i nto the sg‘ffd t he antibody is produced
i nt raceT ol ald amnmppiygm 8% Rrﬁ‘@p'ﬁg Uiculate debris, either host cells

or |lysed ceIIs I's renmoved, for exanple, by centrlfugatlon or
ati.on

ul trafi h tibody.i In

super na{:L Sf‘ﬁ'%b'\f r 81 sqr}iﬁoc@x%%s ?’V%F'F%Z)'Fs'?gr é,\ '@eﬁ%sfeé‘lt'?v @Hﬁ%eﬁﬂ@r Sesiellti ng

a ccmmsseual\zidllly rmrmgbaér{ufs (eot free fmoﬂcmnarhtmfatmm pfdtéme)r By a@n "ewiﬁhlw para”

Ani con ore. Pellicon utra Ltration.unit t or

Such TR foidion e figth A tomodeiort harirtinti, ot pRiDE Wowrdht g e

pr ot eolambsd)artdasadtdnbmettotas wesight loe prateinsidre thet compesition, anleprefepaniy aofleast
nants i on reparedfromth cells

advent ijd,0US €O nti bod ,,co

can be S b7 EEOE TA SSeBptall ebigeRaot TP iR SiHaS e Spmpos et

el ect r mohprismigsat tBast Y96, byam@u@nﬁfdfnémtmodhr basgdoghatiyl, protdit wdightnir Yhe

chr natcolcﬁ?ag\hé being the preferred purification technique. The suitability
Brot® an affinity |igand depends on the species and isotype of

any |rmunogl obulin Fc domain that is present in the anti body Protein A can

be use UI’If i,bodi es..t hat are bas d on, hung

ohai e A SEedE ppest o 10 ERug BlovRies, AtD BN Cion ot mapgtacirg spMprNBS ASHE t

whi ch tcbataafefrldonta)huhg gmstabl& aqn@cﬂlsepharmacmﬁbabﬁohﬁﬂlaﬁ@abemf né&dlin ﬂ'teﬁar@:j
matrice r.e ces.such . as controlle
pore gP° %g Ctd’rf IIr'y‘f '[O{)r ejh/e 3&%&8“)%%}&‘3%%%’9&?%@ pSINYe U AiISPPsAR'S S¥E9Cand
shast era it osaivig, drithe siké.h@he cantalner acdyi teviotmed fromag aadsty of Gidierialsisedhul

t echni for ein ificatipon inc actionati on .

o o o s G o A Rger 2ab Rt s 0 RLSE0edtBiae il Ahematvely,
chr onattug rcapiﬁmem nmay |bec 8;100hmb rgiﬁssgmap hﬁrr@n chrepiaet mo&p{;]m@r O@ﬁbos{iiiidﬁ, and
chromat.ogra on_.anani on_or. I.,oN, exc resin. (suc. s a_.pol yaspartic
ool o e PR 6 AP oF BRediaied WL ACRRSKE S ik ilktpag dt Ust™ AR

pr eci piagtideoof mBnel’aeﬂuaéoh;ay fuhieerantlude® dithe? i3ersls dbsitadbld PomLd admherdal and
€536 nt Iu"silerI gtaRHpomta lnCIL(Jj(ﬁI’?gl ro"tal'Pc-zlrybuffers, diluents, filters, needles, syringes, and package

inserts with instructions for use.

As has been described in WO 2004/030607 and WO 2007/025781, antibody 2D03 has the
ability to both prevent, and induce the regression of, atherotic plaques. Accordingly, a third
25  aspect of the invention provides a method of treating and/or preventing and/or reducing
and/or combating atherosclerosis, or a cardiovascular disease associated with
atherosclerosis, in a patient, the method comprising administering a therapeutically effective
amount of a pharmaceutical composition as defined above with respect to the first aspect of
the invention to a patieni in need thereof.
30
In the context of the present invention, a “therapeutically effective amount” of an antibody
refers to an amount effective in the prevention or treatment of atherosclerosis, or a

cardiovascular disease associated with atherosclerosis.

35  The invention includes the use of 2D03, i.e. an antibody having a heavy chain amino acid
sequence of SEQ ID No: 3.and a light chain amino acid sequence of SEQ ID No; 4, in the
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essentially honogeneous (i.e., free fromcontam nating proteins). By an
"essentially pure" antibody fornulati on we nean a conposition conprising at
| east 909WDOROMI8I2E of the anti body, based on the total PREERRISOHL1083 Ot ei NS
in the conposition, and preferably at |east 95% by weight. An "essentially
honbgeneous” anti body formul ati on neans a conposition conprising at |east
99% by menufactursf ofaaﬂphbmngqeum edmpositiot ak defindd:innthesi rgi‘éspieﬁt bﬂ‘tﬁe mventlon

CONpPOosi e | t art cl

manuf ac@t?%’ragﬁ?rpr 1<7ng & Eﬁ']iegr% eggo Qx'ﬁg é%dg%'p fgrﬁ‘hﬁ ear?%%?@s'saf?ﬁe%us
phar maceudipeasiculap disabse assocatediwith athdrasnletdses, fnapatlem.pect of the invention.
The article of manufacture may be a singl e-use disposable syringe, a bottle

or avial, or the like. The container nay be fornmed froma variety of

mat ér i alhe fyehticrs afpoaimsiudes @ pbarimacedicat enplositign casnueﬁmaelr atbcs/eathr%Of rek
single I rnat i 1N ass
i o - Apeb sl e e kL B gt Siatbofn e e SR A ke Ao,
associ atostbaling Iathetrcbm:larom,aorraacardmyasanﬂhr@easel|assmméltedlsvlth(}3thereecler76ble, ardicle
of nantHa:ﬁ% gre may further include other nmaterials desirable froma

comer and user standpoint, including other buffers, diluents, filters,
needl es, syringes, and package inserts with instructions for use. As has

e 05 o YRR B REH OEh A A PR

abili ent fegre
Accor dlailg¢r9$clefoti¢npllamuas pedbe phtiete i. énslewsltbe qavelmpnhest af aﬂtelrmml:lemcbs|$ ra&ad i ng

and/ or | | / n erosclerosis, or a
cardi O\Fgéfg}lﬁ%gs}r 'leglg%%;%/e& é\éésng%t@t@gna\%% o?'h er oegé CIFT%@? @aq?%s a patient, the
met hod conprising adm nistering a ther apeut ically effective anount of a

phar mageup | o] e oy, res t to the first
aspect q@férﬁu@éri %\%B’ﬁ? ?ﬁoetr?ltt g“ eﬁt%%%tgr{ng &g{ ﬁRnegd%%} ag%grntpcaf CWPeOSB'(?Ht Wyc%sf t he
pr dSentregmssion pbpre-existing athepeaciaratid plgquedsfie the patieatrount " of an anti body
refers to an anount effective in the prevention or treatnent of

at heroscl erosis, or a cardiovascul ar di sease associated with

at her o8yl &egression Tieatheroecieiotio plamlestios invludestheorhe2A, ofi reduciag thetsidzeody
havi ng aﬂd}&?ag%oﬁn?i%d%p %Qte%?i 8'f atherosclerotic plaques.  Typically, regression of
atherosclerotic plaques leads to a reduction in the area of the interior arterial surface covered
20 by plaques. Thus by “regression of atherosclerotic plaques” we include reducing the overall
plaque burden in the individual, as well as reducing the size of some, or all, of the individual
atherosclerotic plaques. Regression of atherosclerotic plaques also leads to an increasé in
the vascular lumen (i.e. an increase in the effective cross-section of the arterial vessel)
contributing to increased blood flow.
25 _
Methods for measuring the size and/or amount and/or extent of atherosclerotic plaques in an
individual are well known to the person of skill in the art and include angiography, vascular
ultrasound, computer tomography and magnetic resonance imaging.

30 By “reducing the size and/or amount and/or extent” we include a reduction of about 1-25%,
such as a reduction of about 1 or 2 or 3 or 4 or 5%, or a larger reduction of about 6 or 7 or 8
or 9 or 10%, or a reduction of 10-25%. More preferred is a larger reduction of 25-50%, or 50-

75%, or more.

35 By reducing the area of the interior arterial surface covered by atherosclerotic plaques we

! include a reduction of about 1-25%, such as a reduction of about 1 or 2 or 3 or 4 or 5%, or a
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sequence of SEQ ID No: 3 and a light chain am no acid sequence of SEQ ID
No; 4, in themanufacture of a pharmaceutical conposition as defined in the
first asp¥Ot20¢9/088328 i nvention for treating and/ or preveRCIIAR2E8MH11943
reduci ng and/ or conbating atherosclerosis, or a cardiovascul ar di sease
associated wth atherosclerosis, in a patient. The invention also includes

a phar pRgaelGion ©P BBt 6 bION0AS oflie ok N6%, 8Pe Y& uctiont BE10-25%! MéreeréfeMéd Ishe
i nvention for use |§ treati n% a;l / or rgreventl ng and/ or reduci ng and/ or
conbat P98t IPHEHAN U258, Yro0s/TAarYiMB¥Escul ar di sease associated with

atherosclerosis, in a patient. In an enbodi nent, the antibody in the

phar maceuti.cal conpositjon reduces the formatjon of atherosclerotic¢ plaques
P t he By Briease e Sfisalive; FBSHERROB SHillR aAMEbYRRSPL UE (Rusls (e msaning of

plr efer ah|ii|y!cré§§316ﬁ3-25°/o,p§l§:fheé§ t&nti?ﬁeéﬁ] aabb?nbpgr 2eyy tdher op 6%e,rcﬁtét _¢arg<|ar

pl aques. I n anot her enhodi pen g, the antibody i armaceuti.ca

P omoS erise; RO 6,38, B 81 o 1Gkeotan aTTRea Oy o) Meel RSEradIeg i n

t he patdrgér inciBgse lof P55 06r 60-78%) &ir 0L G0t | Modd| prefersbly, iRe igffebtiidecrobe
nmeani ng of reducing.the size and/or _anmount and/or extent of at h(?rosclerotlc
pl aqueg‘?c'“?{)pﬂféhaq ?9’29”3}‘ ¥EFS & pHearehEn@r <X 1% PHP1 & Iﬁ'&ﬁ%é’é MAggSlealyathe

reduct ep@nt Bf iftPeateesf BlossRBctioh 6f tHe arériat Vedsel SHIdepeRdERViIIoRdthRY leRélasfuesS .
Thus by "regression of atherosclerotjc, plaques" we include reducing the

) . pla
ové? al Pripiialpirckaes erMser Pyatlerpaelerefic [pgions REovfeltiealieentequci ng t he si ze of
sone, or all, of the individual atherosclerotic plaques. Regression of

at heroscl erotic plaques also | eads tg an increase in the vascul ar, | n
(i.e. AReAErespgroliqplagues:iorRe [qaRsse @é%IYQé?é‘{'Y Hipsgfin fﬁ?ea%ﬁ%frtﬁﬁl'"%‘ggl)

contri but 2§ 41So ibeCloangall dthaogrténap Wited/iri esipafisrt IKBaBET fo@rilhearstia eandnd/ or
anount and/or extent of atherosclerotic plaques in an individual are well

known PYOPAY 35t61€¥n of skill in the art and include angi ography, vascul ar
ul {5 asound, conputer tonography and nagnetic resonance i mgi hg. By
"reducing the size and/or anount and/or extent"” we include a reductjon of
about TYRIEally. dhe Ratientator eidtaaiesh isof mBBMAl 1inguding humans, dpmgstigogndyfary

| ar ger ahipfHi: tdrdinz&y, spRA! of pef adfintils, Sueh £ 86gsl Qlts, Horses! @dus! sRsepig,

10-25% More preferred is a |arger reduction of 25-50% or 50- 75% or
mor e. camel, etc. Preferably, the patient iS'a human. :

20  Typically, the patient is a human patient who has atherosclerosis. It is appreciated that since
the antibody present in the pharmaceutical composition leads to a reduction in the size of
pre-existing atherosclerotic plaques (WO 2007/025781), the pharmaceutical composition is
particularly useful for treating patients with advanced or severe atherosclerosis, and
advanced or severe forms of a cardiovascular disease associated with atherosclerosis.

25
The patient may be a human patient who has, or is at risk of having, a cardiovascular
disease associated with atherosclerosis. The term “cardiovascular disease associated with
atherosclerosis” includes references to diseases that are medically linked to atherosclerosis
in that they are a consequence of atherosclerotic lesions. Cardiovascular diseases

30 associated with atherosclerosis that may be mentioned include coronary artery disease,

myocardial infarction and strokes.

It is also appreciated that since the antibody in the pharmaceutical composition both reduces
the formation of atherosclerotic plaques and induces the regression of pre-existing
35  atherosclerotic plaques, the pharmaceutical composition is useful for reducing the risk of a

cardiovascular disease associated with atherosclerosis in a patient who' is at risk of
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By reducing the area of the interior arterial surface covered by

at heroscl erotic plaques we include a reduction of about 1-25% such as a
reduct i orvof20e94883251 or 2 or 3 or 4 or 5% or al arger r @GhdPREE0d4H1bout 6
or 7 or 8 or 9 or 10% or a reduction of 10-25% Mre preferred is a |arger
reduction of 25-50% or 50-75% or nore. By an increase in the effective
cr 0ss- séaveiapingo$aid kardinvaeculiar diseasee duado ithrec predendehaf theatﬁermp}sodn‘romﬁplbqwsaase

nor eas e pAtER o Bar AT 836rgovgRat difete soslbekadhiniafnschebiufey Bore
pr ef er ree who ahalSabithi' Chlomfeais evels that aekelyrtox@uze Ur exacétbateORfdioNdxsular

prefer in é i ve crosssection of the arterial vessel is increased
2- a(%é/ase %ggﬁcu&of 10-fold, or nore. Cearly, the extent of increase

of éross sectlon of the arterial vessel is dependent upon the |evel of

treatnent . Th
o or ot pARAYEBUSSR Bk 3 NPT LA IR ATy Nl ubdhoh ST Dy ot
t he i ndnvitiplealsk fmmrsrﬁmluajingootteelty cumakingy hgpdremsnt diabefes sndlidss and afamily

[t I

Dt bt BB BlonaPholt Btk AP LR ¥ AENEH CEiaudY Bhsdhiteed Y
ani mal sver)ah@hzmasma pommtrathSpeft chaesterbsandiorcthiglyseritiegs one aiith, hyberhsfd{emm;)\r/]vs,

h . £ e
pat ot SesSRER o Gideny b HsREs touchiaS ML, Aon PR b s et oy
si nce tdiseasat |0bodkcomlt§séntonm wikre ﬁhmtaucént.whalesteou_ﬂpowl tdnen dn(els\%sdlemrﬁ

d ' A S I t aques

r280gfE)g%gf:@?érﬁﬁe&%ﬁgpﬁ%nc@é&p%%é&p'eegwg'{t Fse[)gr!t?cgl a(r:II y useful for
treating patients with advanced or severe atherosclerosis, and advanced or

Sover @ ihdnBnslafeftbidh QURBe o nd nERR, BRoRGL R dpdY 3L 168 856 feo8t

The pati ent
caridi oméermlrang m%swa;endelsmnomtwdmrtehteat beatbsobdemtic :plaq‘ﬁlae irt therimdividual.

OM S d .
re?1 e?ences ﬁ‘tggaéde gé@*’gg‘i%? %éi%ﬁ&kﬁghh\gc'hpﬁv@hglie{% et%g attﬁeeqﬂégﬁé %r 'gesgiuge s t hat
t hey aradherosuiersticpleque bofdeat hetoogrovideat basdies htaasure@mmd toassesH ltiee efficaeases

associ %tfes‘athFthrﬁeﬂe PZ&J?&RM@%{%?O” B gBé’ eE%Eetd %%?%n &%%gglepo ic r‘, L}/e

artery disease,
burden in need of reduction may be due to the size and/or extent of the overall plaque

20  burden. Additionally or alternatively, this could be due to the nature of the plaques, for
example, how unstable they are.

Optionally, and typically, the invention may also comprise the subsequent step of
determining the size and/or amount and/or extent of atherosclerotic plaques in the patient
25 after the administration of the pharmaceutical composition, so as to assess the efficacy of the

treatment in comparison with a baseline measurement taken prior to treatment.

Whether or not a particular patient is one who is expected to benefit from treatment may be
determined by the physician.

30
Statins (inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase) have
proved to be effective in preventing acute cardiovascular events by reducing plasma
cholesterol content (and by additional mechanisms yet to be clarified). Administration of a
statin in conjunction with the immunotherapy described above may be a useful means of

35  treatment to supplement the regression of atherosclerotic plaques.
| |
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It is also appreciated that since the antibody in the pharnmaceuti cal
conposition both reduces the formation of atherosclerotic plaques and

i nduces tWO 20@8828§i on of pre-existing atheroscl erotic PBCAGR2EIS/0119d3
pharmaceutical conposition is useful for reducing the risk of a

cardi ovascul ar di sease associated with atherosclerosis in a patient wh is
at ri skAabdiingly,opi foyrthabaspevhrafi theasoehtion direwdesea &lileoft patthecamEraie ehof

o scas oTERRefEr s shafAtiiifa HaFeBRbh e s o BpiSefbonhi iy 5 E3heh 36ai
chol estvgthotespeatdb she fiest aspext bof kel ipvérdiooaase actatiex aBeitdbid and preféroadisathar
cor onary S selbRd bl SnesBn B BT HBtainc ¥PSlel, Eoyvasitu draSiiine 1y -
snoki ngpsuvaptatih @ndisonvastitiab Slypealelthe $tatin Bridrmauldtadifdryoril sintinigtrationpr enmat ur e
coronary heart disease); one with a famlial condition characterised by

very high plasma concentrations of chol esterol and/or triglycerides; one
wi t h hylherdonpiotienisaara etcls providddriy atfornutide sl guitalle dbrsadmiaistratiotcin d@®junction

h hyr.oi di hrotic. dr.one,. i c di | cohol i :

wtn ol fecbe BRGSO P JRSRR Hos mineBEa: b sorTBraR L ey B

i nt er veuitalde férc simplitaneisaoy cbmbiategimulmigisir?t;]mtoemeodét{mnt l'?ﬂ\léé\{éi‘,SSi_ﬁ@m t ﬁfe
h h . Lude riqr ste determ.nin

i 98 aranseRdnts ahe VakaRgeoBiaRo b e sedeElnyn Sorihriion e st

i ndi vi dualmearting afregonsecutivaeadminssatios orhsdpaedte t daministhatiord wathin she rsareed of

treat m?r%tatrﬁé)ntrrgﬂ}ﬁ%? hi s at heroscl erotic plague burden, or to provide a

basel i ne " neasurenent to assess the efficacy of such treatnment, or for both
pur poses. is appreciated that an atherosclerotic plaque burden in need

| t

of red i 0 e s ze and/ xtent of the overall ague
bur den %%dﬁ'lr}p?gﬁé 3?%@0{5 I ?tégrnrg? |e\%/|§\sy ’eS{rﬁélg qrE:O(BTl‘J PFOBENH '@' £b U??{es'tﬁrgciﬂ?ﬂﬂ’ of

t haspl anpleting fadhere bafigise, dilbents urfittemb | reediesy syriagepand npddkyge ainsertsy withal | y,
the in i | so [ t he subseguent .st.e f_determ njng the size
and/ orY%%ﬁncP‘sgf\%/ 7 eforgﬁPab@? Eﬁ&? H‘Q’PO%O@%%P%C "b}"?ief:])th( SR CHYRE tﬁﬂﬁ 8fter
t he adsymergistiaeffest. of t he pharmaceutical conposition, so as to assess the
efficacy of the treatnent in conmparison with a baseline neasurenent taken

prior to treatnent. Whether or not a particular patient is one who is
expect édfiftio dspaetf of the dmentieatimdudesmaymbthod of treating and/or preventing and/or

20 reducing and/or combating a cardiovascular disease associated with atherosclerosis, the
method comprising administering to the individual a pharmaceutical composition as defined

above with respect to the first aspect of the invention and a statin.

The invention includes a pharmaceutical composition as defined above with respect to the
25 first aspect of the invention and a statin for use in combination in treating and/or preventing

and/or reducing and/or combating a cardiovascular disease associated with atherosclerosis.
Preferably the two dosage regimes are chosen to have a synergistic effect.

30 Suitable and preferred statins include atorvastatin, cerivastatin, fluvastatin, lovastatin,

mevastatin, pravastatin, rosuvastatin and simvastatin.

All of the documents referred to herein are incorporated herein in their entirety by reference.
In particular, the entire disclosures of WO 2004/030607 and WO 2007/025781 relating to

35 antibody 2D03 are incorporated herein, in their entirety, by reference.
i i

15



determ ned by the physician. Statins (inhibitors of

3- hydroxy- 3- net hyl gl utaryl - coenzyne A (HMG CoA) reductase) have proved to
be ef f ectWOa00%I8p228vent i ng acute cardi ovascul ar events BETEPAWSIOMY4Pl asma
chol esterol content (and by additional nechanisns yet to be clarified).
Adm ni stration of a statin in conjunction wth the inunotherapy descri bed
above rEhe histing osefsclussimans fpribr-patilished dodurdeiptp Ire i tspebicatidgr sticuld moof

at herosclerotic ues. Accor di ngl th aspect of 't i nvention

ot ovi adEere s of R BE b rubfesroed it Aefiitis i phieclits crpe an
conposidriimoommon@ehyg@pkndwiedge conposi ti on, as defined above with respect to
the first aspect of the invention, and a statin. Suitable and preferred
statins are selected fromatorvastatin, cerivastatin, fluvastatin,

| ovast aftieninvemtioaswitl triow, b dayeribedtih more atailalsy edferenedto sheTiolowabi Examples

Typi cal | ’Fiéh% statin is fornulated for oral adm nistration. The conponents
are each pr W/"%ed in a formthat is suitable for adninistration in
conjunction with the other. By "in conjunction” we include the neaning that

t he corponent be,suitaple for simultanepus conbi ned iplstration
o t he FITE o fem s gebiiclePiRE stdhiente Aeie Coial Sraveane Gird b Rbtibahy
di f f er emd lightittezdn (SBQ 1D Noc2pj unction” we al so i nclude the neani ng of
cor@ecuti ve administration or separate admi nistration within the sane
treatment regime. The kit may further include other materials desirable
f r om a FRiguree depidts the armiab asidosedjnencd of thGQDmdimsgvpblh?ﬁ (bBQfIerse: IJidndeights,
filters, _ne yr{ nges nd,.package, i pserts.w pnstructio or use.
pr et or 87 RS R A 0rend IR EEClIE dohided h B9 £ Thendre <
ef f ect .undeflinéd.h aspect of the invention includes a nethod of treating
and/ or preventing and/or reducing and/or conbating a cardi ovascul ar di sease
associ ated with atherosclerosis, the nethod conprising admnistering to the
i ndsvi dxample dh Hffext ofipHoa Stabilitpsi t i on as defi ned above with respect to
the first aspect of the invention and a statin. The invention includes a
pharmaceutical conposition as defined above with respect to the first
aspect Dfringhdevietoperent af the courifisatini process wee fdundcibabiantibodyn 2D03 tdisadyeag
Ao g a1 A RS W 96 5:UB3E N8oBeRe" hrYARE hrBhudt Se25¢
Typically, a 10-20mM phosphate buffer, containing 150mM Nacl, pH 7-7.5, results in a stable

20 formulation of n-CoDeR® generated antibody products. However, antibody 2D03 was not
stable in this formulation. Accordingly, we assessed the effect of pH and salt concentration
on the stability of antibody 2D03.

In summary:
25 e 2DO03 antibody product aggregated at pH above 6.0, but not at pH values below this.
e concentration or buffer exchange by ultrafiltration generated aggregates when
performed in solutions with low conductivity, less than 100 mM NaCl equivalent (in
milliSiemens), but not at concentrations above this. '

30 Initial studies showed that the antibody 2D03 product could be concentrated to at least 160
mg/ml if the pH was maintained at pH 5.5. and 150 mM NaCl was included.

Example 2: Stability tests

35 Abstract
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Preferably the two dosage regi mes are chosen to have a synergistic effect.
Suitable and preferred statins include atorvastatin, cerivastatin,

fl uvast atWR2009983%6at i n, nevastatin, pravastatin, rosuvEETAPRISANI43
sinmvastatin. Al of the docunents referred to herein are incorporated
herein in their entirety by reference. In particular, the entire

di scl osliheeginvfofVibi2 60uly0888 0P EedtiWoe 29801¢ OREGTd atiore fart iangbddy anoBbeitly £003

LEet ¥, DY r t r
i scuosPhRsER JHELE! o ikl 3 The by o s MR R Bt Wl fiBedt, o
necessapntgnttadions ketweas 180-120kmgwil add hiehs \Melnatnvektigattmtaﬁtmrimcubatumat 5@ the

state of t rt_or | 0 n general know edge The invention will now be
descri 5388 ﬂﬁcgﬁ?cg?e&%t?aisfuc&goref erence to the foll ow ng Exanpl es and
Figures. Figure 1 depicts a polynucl eoti de sequence encodi ng the 2D03 heavy
chain %EgID 1 1) and light chain (SEQ ID No: 2). Figure 2 depicts the
anm no nce of the 2D03 heavy chain (SEQ ID No: 3) and light chain
(SEQ | Ih NExarndhle eneotrmdbthat Retitsdyy DDOB efdplsles difBicht %lumutflcaufa%téust@e

are _unde |ned Hon Stabi]it
dovel oS EWANS 1o HEVsHS Tr PRaER gepr aleckacly stpiivetnat nasiBsRy Wepptpduc
di spl aypgestietif & @g;‘gra;altejtntl bHY abbwd as:(?L gamzcﬁtdoﬁa%mfarﬁar edbﬂﬂeprmauge NpyCoDeR
(r). gen roducts, Typi a phos te buffer on alnlng
15Cfm Nﬁﬁ?f Or ggngra toitaggl ?%a??%'fﬁeg?rgnﬂdem SRS M Pt o v Based on
gener attmateamtdu’@d!zhelwomdumgSfomhimmnestabmtst@msbf WerD mies t rmiilziBhe at PH hi s
for mul 'E"ﬁ‘éﬁr@ 'é/f‘tﬁ qlxe aSﬁ? HW? the effect of pH and salt .
concen t“ftBn d7glyqed g a qligB%y 2D03. In summary: 2D03 anti body
pr oduct aggregated at pH above 6.0, but not at pH val ues bel ow this.
concentration or buffer exchan trafiltrati ger at ed aggr egat es
when pERRGH B PO PRSI Rt ish siiertatony COPRES Frairt £00 ARG
equs vabpelysorbate 20 Mas Shaidutsin, mbstt testoforrdlatisnzcanthisiha® Beer BRMEN tdeBhance
the stability of n-CoDeR® antibody formulations; arginine and glutamic acid were included as
excepients in one formulation based on findings reported in Golovanov et al (2004) J. Am.
Chem. Soc., 126: 8933-8939; mannitol was included in one test formulation as it has been
shown to enhance the stability of antibody formulations; and histidine was tetsted as it is a
20  generally suitable biological buffer with an appropriate buiffering range.

Analytical Methods

The following methods were used to assess the stability of antibody 2D03 in the different

formulations. Each analysis (concentration, appearance, purity, antigen binding activity,
25 osmolality and qualitative evaluation) was performed on each of Formulations I-VI after 0, 4,

8, 14 and 18 weeks of storage at both 5°C and 24°C.

Purity by size-exclusion chromatography
The purity of the antibody was qualitatively determined by HPLC using a TSKgel 3000SWXL
30 column from TOSOH Bioscience. This is a size exclusion column which separates

molecules according to their molecular weight, and which has its most effective resolution
between 10-500 kDa. A mobile phase of 5 mM potassium phosphate containing 0.4 M
sodium chloride, pH 7.2 was used at a flow rate of 1 mi/min. UV-detection was perfomed at
280 nm, and the area of the monomer peak was calculated as a percent of the total peak
35 area. Integration was automated following manually set parameters.
| {
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Initial studies showed that the antibody 2D03 product could be concentrated
to at least 160 ng/m if the pH was maintained at pH 5.5. and 150 nM NaCl
was i ncl INeqo0Imeapl e 2: Stability tests Abstract The ai RCHEPRIBHIWHIAY was
to identify a stable fornulation for anti body 2D03 wth a concentration
above 100 ng/m . The stability of six different fornulations with antibody
concentRrateéimesndentraianbyl Afe 150 nmg/ M and pH 5.5 were investigated after

[ ncubat -

Found (Paenete, BBl QRERF 1D o 1 tiray BRE Bk iticq B PRAGHL &y fhd®
conpar efomatigp rrwp@uaj 8ok R(AYsagkanseagte @8 i b@d%vrepﬂ)odln@mn‘tlonah te uproteiry ,

the pr %HE% tﬁa?eﬁaécegrdfr&aggﬁrﬁ% -Bedls 1BW &ﬁ%vgos%r&n%@qlv&oaét%%ﬂh?& 'Lgf?lgoén

buffer exc rati on generated aggregates orne
sol dt i dJiosmec 1@@0@ gRefirepbotomeler. gmnmie Wﬁesf)dutredn@maguM soldwnﬁ ohbsphiatey

for mul f‘ oSt (t: Ypﬁt7gﬁ'oe%?vé"§.b -1 KUt el‘iing a?g %W&Hﬁkéﬁt?ﬁi’&ﬁ wHs Aidupatdqg: W th

150 mM Na I nclu ormul ations on our previous experience
wi th high- conce‘hFrsqu: on n- CoDeR(r) product f or mul ations pol ysorbate 20 was

i ncl ude st test fornmul ations.as .th hown to nhancet e
stabi | 1§ BEOTeRGhare 9 BRHOR SOTaRRRN & fisree I8¢ Recraertop o/l
were | ramidurie theasatdieregth efthe cuvettsnia deatimglred.i on based on findi ngs reported

Sol ovanov et al (2004) J. Am Chem Soc, 126: 8933-8939; nmannitol was
|nc:1 uded in one test fornulation as it has been shown to enhance the

st abi | iCatioafexamdrdeaghyorhatontdphtyi ons; and histidine was tetsted as it is a

general ]y suyjtable ol ogi cal, buffer with an priate buiffering range.

Anal yt iptaﬁ‘uaf'll}ﬁ"ﬁ?)dgva% 'qnolol(f &M end" ?Wodgaweéﬁﬁg%@ E’Y) 3§§%s§at’coﬂee"§ﬂﬁmq ity

?f ant icheatyat3@@phy rwiible sélpfafaeésemmmémnémlbatsedngm glﬁ‘éﬁéhcaﬁabemesn the <|)ve|rall
concenratlo ara Wit i ndi n act|V|ty ality

and quzf?‘?’t'gz?tc’ il ihe, %F 2‘3%5)'35% W %K?% Q?PQ?a% 'ﬂ? WasH§ia f‘l?n%o YroRyfs

af tier @pedificdlly dedigned td Hrowek highFresoiati @gen@m@méfﬂc@ﬁ‘cﬁ@éba?éﬁbnsﬁbﬂpbrblsélrﬁky

St ze- exglus A8 SOhS TR Q9L and MW > 10 000. 10 mM sodium acetate, pH 5.0 (mobile

phase A) and 10 mM sodium acetate, 1 M NaCl, pH 5.0 (mobile phase B) were used at a

flow rate of 1 ml/min. A linear gradient of 0-75% mobile phase B for 10 min was applied.
Detection was performed by absorbance at 280 nm.

20
Light Scattering at 410 nm

To estimate precipitation, light scattering was measured at 410 nm, using an Ultrospec 110
pro spectrophotometer. Deionised water was used for calibration.

25 SDS-PAGE
SDS-PAGE Phast system™ was used according to the manufacturer's manual. The proteins
(Phastgel Gradient 8-25) were detected by Comassie staining. The sample load
concentration was about 0.5 mg/ml, and 3-4ulL was loaded per well. Fermentas PageRuler
Prestained Protein Ladder was loaded in the first well of each gel.

30
Antigen binding

Microtiter plates were coated with MDA-ApoB100 overnight. After washing, the plates were
blocked with 0.45% fish gelatin for one hour at room temperature. Standard 2DO03 titrations
and test samples were added to the coated and blocked microtiter plates and incubated at
35  room temperature for two hours. After washing, P214 rabbit-anti-Human Ig-HRP conjugate
was added and the plates incubatedx'for another hour at room temperature. The binding wal's
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The purity of the antibody was qualitatively determ ned by HPLC using a
TSKgel 3000SWKL col unmm from TOSCH Bi osci ence. This is a size exclusion
col um wiWVeRA8332at es nol ecul es according to their nol BEHERROFE1IYHE , and
whi ch has its nost effective resolution between 10-500 kDa. A nobil e phase
of 5 nmM pot assi um phosphate containing 0.4 M sodiumchloride, pH 7.2 was
used atVI%\Jailseﬂ/\wtatéPlafsumstmtﬁ rfpwhewemgnmecﬂmmmmbm stopPsDwWith 1Maind
the areacol Thi1SpURBRARS whedad {a&amma@e?qmsr@aen fhs! 80 T B, peak
ers. Protéin

area. Integration was aut orra OW ng nmanua ararmet

concentangk 6%h nay (Adg nDB@t\eawnlﬁtCimebﬂhGpS&Fé"maXcBm 4.0t sqftsvabamﬂj winich Hige

ul travi SG ﬁ:gm r 2
Absorbaér%lcéeﬂia(y'?’h2"?3)f é&r&% éleH?tcﬁh&%tr‘aﬂgrﬁ{'lﬁlg% %890?3? nggﬁegeﬁlg i i 6F°
accdr di Q&@Lﬂaéeciamemﬂmncsntr@twn remvmmtsaﬁidéAmw@ﬂmdm Ibafdecsvetgvaime

U trospgint mﬁ e sanple was diluted in 10 nM sodi um
phosphat e S)‘ﬂ lf efgte Jsﬁ%@ﬂ%ﬁyﬁaﬁto give 0.05-1 .0 AU. The protein
concentration was cal cul at ed: A =ebcAis absorbance e is the
extincthQhogef ficient (in this case 1.62), c¢ is concentration in ng/nl and
b is the] | ength of the cuvette in centinetres. Cation-exchange

chr omatldgr apantitativeuasmelality veas \estabdishesh using lae MigroiQsmbymetas Tyer 131 &edRby
usi;ag I

i 17 ar SRR FERACHR, ¢ SAESH FBsARkY AL Fib BERAE s ilRgY 30980 .
cat i on-tes calibnefionobtervah ilweedaded. This columm is specifically designed to
provi de high-resolution and hi gh efficiency separations of proteins and

gl ycoproteins with p i = 3-10 and MW > 10 000. 10 nM sodi um acetate, pH 5.0
(obi | £ysikase A) and 10 nmM sodi um acetate, 1 M NaCl, pH 5.0 (nobile phase

B) Wer Q'h%jﬁﬁji VPt the Fdrﬂmaﬁléﬁf.n?%fs%fﬁét%@enfb\l th8 & &pil %’@gf & Wis Igs%ﬁlé(hrmb' le

mn was a ection was per y’ absorbance at
280 nm i ght Scattering at 410 nm To estinmate precipitation, |ight
scatt ergdygpeas measured at 410 nm using an U trospec 110 pro
spectrc,):p otoneter. Deionised water was used for calibration.

ormulation |
Antibody 2D03 136 mg/ml
20  Sodium acetate 20 mM
NaCl 150 mM
pH 5.5
Results

25  Stability at 5°C: Stable at 14 weeks, loss of stability by 18 weeks
Stability at 24°C: Stable at 8 weeks, loss of stability by 14 weeks

Formulation |1l

Antibody 2D03 136 mg/ml
30  Sodium acetate 20 mM
NaCl 150 mM
Polysorbate 20 0.1 % (1.1 mg/mli)
pH 5.5
35  Results

Stability at 5°C: Stable at 4 weeks, loss of stability by 8 weeks

Stabiliity at 24°C: Stable at 0 weeks, loss of stability by 4 weelés
19



SDS- PAGE SDS- PAGE Phast systen{tm was used according to the manufacturer's
manual . The proteins (Phastgel G adient 8-25) were detected by Conassie
st ai ni ng.WOResss e | oad concentrati on was about 0.5 nBCRIEP2¢8M1B43l ni was
| oaded per well. Fernmentas PageRul er Prestained Protein Ladder was | oaded
inthe first well of each gel. Antigen binding Mcrotiter plates were
coated wi th MDA- ApoB100 overnight. After washing, the plates were bl ocked

W th O:ﬁé%uut@n"gg atin for one hour at roomtenperature. Standard 2D03

titrati sanpl es were added to the coated and bl ocked microtiter
pl at es Amtihodn@00at ed al3G mgfmit enperature for two hours. After washing, P214
rabbi t -goi i - | g- I—%qu\ﬁ)nj ugate was added and the plates incubated for
anot her hour "at room tenperature. The bindi ng wasvi sualised with
OPDSsubNa€lat e (o- phenyl&heM ami ne di hydrochl oride), and stopped with 1M

HCl. T ce was reaq ,q ver x reader at two wavel engths, 490
nm (| tgf‘%"?s%zx%}g?@o nm (| ref '.1 }E)a@z; f Eﬁ% | ected by the SOFTnax Pro 4.0

sof t warManmitoh whi ch t h80 o cul ati on of specific antibody concentrations was
per for . The anti geng gi ndi ng was cal cul ated as specific concentration
receiv by this ELI SA"net hod divided by received value fromtotal protein
anal ysis (neasured by A280). Gsnpolality The quantitative osnolality was
establi &%ﬂs using a Mcro-GCsnoneter Typ 13/13 DR Calibration points are 0
and '30 m kg H2O. The sanple was diluted with MI1i-Q HOto fit the

cal i br Btabilityiah 68C:\Sthbleidt 8 mesitedosd i stabilit &y fdmweeks of t he formul ati ons,

For ml StPO et AT ke BB ueelt s dhelabily bl Rineele e co

Formulation IV:

15 Antibody 2D03 136 mg/ml

Sodium acetate 20 mM

NaCl 150 mM

His-HCI 50 mM

Polysorbate 20 0.1 % (1.1 mg/ml)
20 pH 5.5

Results

Stability at 5°C: Stable at 0 weeks, loss of stability by 4 weeks
Stability at 24°C: Stable at 0 weeks, loss of stability by 4 weeks

25
Formulation V:
Antibody 2D03 136 mg/ml
Sodium acetate 20 mM
NaCl 150 mM
30 Arginine 50 mM
Glutamate 50 mM
Polysorbate 20 . 0.1 % (1.1 mg/mi)
pH 5.5
35 Results

. {
Stability at 5°C: Stable at 0 weeks, loss of stability by 4 weeks
20



NaCl 150 MM PH 5.5 Results Stability at 50C. Stable at 14 weeks, |oss of
stability by 18 weeks Stability at 24C. Stable at 8 weeks, |oss of

stabi | i t yWP20m8IEks Fornul ation Il Antibody 2D03 136 RGIHP2®8MiI11943 acet at e
20 mM NaCl 150 mM Pol ysorbate 20 0.1 % (1.1 ng/mM) pH 5.5 Results Stability
at 5C. Stable at 4 weeks, loss of stability by 8 weeks Stability at 24C

St abl e sfabilityvselsC: $tabk 2210 wdekb] Ibsd ¥f dabitty Weakvedker mul ation 111: Anti body
2D03 136 ng/m Sodi um acetate 20 mM NaCl 150 nM Pol ysorbate 20 0.1 % ( 1.1
ng/mM) Mannitol 50 mMM PH 5.5 Results Stability at 5C. Stable at 8 weeks,

| oss of Ferbrutiohtw: by 14 weeks Stability at 24C. Stable at 8 weeks, |oss of

st abi | ié&é/(@%wﬁggeks F%'/rﬁ]t lon IV: Antibody 2D03 136 ng/m Sodi um

acet at 150!

5  Sodium acetate 20 mM
NaCl 150 mM
His-HCI 50 mM
Polysorbate 20 0.1 % (1.1 mg/ml)
pH 5.5

10
Results

Stability at 5°C: Stable at 0 weeks, loss of stability by 4 weeks
Stability at 24°C: Stable at 0 weeks, loss of stability by 4 weeks

15 Conclusion
Formulation | was stable for at least 14 weeks at 5°C and at least 8 weeks in the accelerated

study at 24°C, and was the most stable formulation identified. This formulation was deemed
to be unstable by 18 weeks at 5°C and by 14 weeks at 24°C due to the presence of
precipitation as established by eye and by light scattering at 410 nm.

20
For each of formulations | to VI, no significant differences in purity, concentration, character
or activity were detected by any of the methods described above in any of the formulations
over time. The ihstability of all of the formulations was determined by precipitation as
distinguished by eye and by light scattering at 410 nm.

25

Example 3: Formulation of a concentrated 2D03 solution

Summary .
Antibody 2D03 in bulk solution (37.3g in a volume of 1534.6 ml, based on a protein

30 concentration of 24.3 mg/ml determined by Az) was concentrated by filtration using a
Pellicon filter (feed pressure: 1.4-2.1 bar; retentate pressure: 0-0.7 bar) to a final
concentration of 120 + 20 mg/ml at room temperature (actual concentration 133 mg/mi).
After concentration, the product was filtered through a sterile 0.22 ym filter and stored at
+2°C to +8°C in sterile PETG bottles.

35
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Hi s-HCI 50 nM Pol ysorbate 20 0.1 % (1.1 ng/m) PH 5.5 Results Stability at
5C. Stable at 0 weeks, loss of stability by 4 weeks Stability at 24C:

St abl e atWO 20#94088225| oss of stability by 4 weeks For nul aPCEEPRBSARIHodY
2D03 136 ng/mM Sodi um acetate 20 mM NaCl 150 nM Argi ni ne 50 nM d utamate 50
mM Pol ysorbate 20 0.1 % (1.1 ng/m ) PH 5.5 Results Stability at 5C. Stable
at 0 wellesconicentsated astikdslysptufiohyas ageedsesferrdnpeaiange, @a@in Qrabhisation, oH,

ks, N Kg; |_at,i hi ' /m
Sodi um oo BtiaeRgke Y EsTeY PoDfH i fach birkiH Y eied? B
mg/ m ) APPEBiureRssdgacEbSI bejpvity at 5C. Stable at 0 weeks, loss of stability
by 4 weeks Stability at 24C. Stable at 0 weeks, | oss of stability by 4

weeks Concl usi on
5 Appearance

The sample solution was visually inspected for particles, clarity and colour. For examination
of particles, the sample was examined in front of both black and white backgrounds. For
determination of clarity, 1 ml of the sample was transferred to a glass tube and the
opalescence examined against a black background, compared to reference solutions,
10  according to European Pharmacopoeia 2.2.1. The sample was considered as clear if its
clarity was the same as water or if its opalescence was not more pronounced than reference
suspension |. If the sample did not meet these criteria, the level of opalescence was
reported as less than the first reference suspension that is more opalescent than the sample,
for example </l or <lll. The colour of the sample was examined and compared to water
15 against a white background. If the sample was as colourless as water it is reported as

colourless. If not, the shade of colour was described.

The acceptance criterion was: practically free from particles. Opalescence and colour were
reported.
20
Protein concentration by Asg
Protein concentration was determined as described in Example 2 except that a Shimandzu

UV-1601 spectrophotometer was used.

25  The acceptance criterion was: protein concentration 120 + 20 mg/ml.

pH-measurement
The pH meter, a combined pH Electrode, Radiometer-Copenhagen pHM-210, was calibrated

in the range of measurement using standard buffer solutions from Radiometer _Anélytical.

30  The pH of the sample was then measured.
The acceptance criterion was: pH 5.5 + 0.5.

Endotoxins, by kinetic LAL
35 The Kinetic-QCL™ kit from BioWhittaker was used as a quantitative kinetic assay for the
detection of gram-negatiQ/e bacterial endotoxin. The assay is based on an enzymatic
22




Formul ation | was stable for at |east 14 weeks at 50C and at |east 8 weeks
i n the accel erated study at 240C, and was the nost stable fornul ation

i denti fi MO 200W83%28r nul at i on was deened to be unstabl e BETER20080kE4xt 50C
and by 14 weeks at 240C due to the presence of precipitation as established
by eye and by light scattering at 410 nm For each of formulations | to M,
no si grégctioamhers em@t@megﬁ\raﬁem Praepzyme it imuiva@mebocythdysate GALYrwhich invi ty
were d V, of the

f or mul grﬁ%%%@gggrtﬁé‘%’leﬁa pNﬁFJb%b[%F‘éﬁﬁR%ip Rﬁﬁcﬁ@% ﬁlgwf%iar(rjﬁl ations was
determ ned by precipi tatlon as di stingui shed by eye and by light scattering
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part i chesprbamncer wag read at AQSuNM. Fdhe ditagirerutined oo thep yelldve Icelour thappeaaplse was

amn I nd Far wWoati.on of

ol ar| t gvelsRly biiorftinel 1 \nB! AR6uANSr AR BIAEALT Batal B SRRy e

opal es&&denaxxRie ﬁ@@oggatmwheae balaulatlmmrmfndnectoFfbarq@nantut@srcéfe@demﬂa

sol uti gpse pﬁ‘&gé%rdqh QﬂafPQ ﬁHér‘?l ﬁ@rlﬂatl %S@‘éqgﬂﬂﬁ' Fhé-IGwdst: saﬂb‘i’e Eﬁ’zﬂBhfgS\‘/}ﬁ‘&a

consi dere I ear Its c e sane as water

opas esber16e &\/&%PONQW afthespikeshendetexin islacaepteer ence suspension |. If the
sanple did not neet these criteria, the | evel of opal escence was reported
as less than the first reference suspension that is nore opal escent than
t he sampe ecceptance criterion was: endotoxins < 4.0 IU/mi.

Purity (HPLC-SEC)
20 Using a Beckman System Gold system, the purity of the antibody was quantified by HPLC

using a TSK3000 column (TosoHaas). This is a size exclusion column which separates
molecules according to their molecular weight, and which has its highest resolution between
10 to 500 kDa. A mobile phase of 5 mM potassium phosphate containing 0.4 M sodium
chloride, pH 7.2 was used at a flow rate of 1 ml/ min. The injection volume was 20 pl. UV-

25 detection was performed at 280nm. The integrated surface area was automatically
calculated using manually set parameters and the software 32 Karat Version 5.0.

The acceptance criterion was: 2 90 area %. Retention time and area % for main peak and
peaks 2 0.5 area % were reported.
30
Purity (SDS-PAGE) .
The purity of the sample was assessed by SDS-polyacrylamide gel electrophoresis.

Samples containing protein were heated at 95°C for five minutes in Tris-Glycine-SDS-
Bromophenolblue buffer with and without mercaptoethanol. Samples and molecular weight

35 Broad Range (BioRad) standards were loaded on Pre-Cast Gels, 4-20% from Novex. The
! gels were run in Tris-Glycine-SDS buffer at 125V for 120 minutes using Novex X-cell 11 Mini
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for exanple <// or <///. The colour of the sanple was exam ned and conpared

to water against a white background. If the sanple was as col ourl ess as

water it WO20&88328d as col ourless. |If not, the shade oPCEHPNS/OWHL3

descri bed. The acceptance criterion was: practically free fromparticles.

Opal escence and col our were reported. Protein concentration by A?an Protein

concentgelitsiquipment Beateinsiveceivisgaliged by istaining witEXxdE QDR Bluecstpin. tTret stained

Shi man T C | was:
Aedis Wré@%rée%%g@?%wn?1d\@ép%ﬁ%ter Bfd 3% %.ﬁe%tﬂ% U ﬁ)écgl%[llape

protein concentration measur enent

comnbi neﬁ%ﬂqsﬂtwerﬁtﬁ}'@|Uammeantm@nmﬁwarqdm%m was calibrated in the
range of neasurenent using standard buffer solutions from Radi oneter

Anal ytical. The pH of the sanple was then neasured. The acceptance

cri tSer i 01 \@eseptphrees . Giter@. vergn desmeparalgility bio kiefeeendec andl ribheadiitiosali datxi (t m)
kit fr 1tative kinetic assay for the

det ect qui‘rr]r%g gra%ﬁ%ra%newﬁéfgﬁgfﬂgﬁdg%h tooxxiin. The assay is based o n
an enzymati creaction where endotoxin activates a proenzyne in |imnulus
arrebocwgge@d Sa CU;].,@L) which in turn catal yses the cl eavage of

PNi troanfT PNA), producing a yellow col our. Sanples and standard

titrat |lme<5mc ém!@tr@xwﬁs warieried wared Multiphoru il uslectrasthorssise uhif susing (40@8I®

L r abor Ao PR EHT AN SHON W ot bl Wt 0 o b Rs? g M baliBee
spi ked spiutinnd Mnepgiur mydrexidef l&ﬁd@aldxatmn HThquaIdanle(AvrmsnaﬂeElmmaee)dNam t he

Ver sam@g H‘a@ r{rﬁk%ﬂa 5‘3@1?@3 \ﬁére%ég?ﬁéy b){lg a%u@%@%ﬁst 19 gl%ﬂ?%ﬁé %@I%aff\@ns

di ssol ve reagent water ter [2) | ncobat | on,
LAL/ sulesta meegqtfo The |tempaua§ur@u@e set to HHEnandethe safipéesr wadomgsedm 1600 M @t

[ di | I: f ' . t

wae conTociARAter B b8y, B it walliflbaeg 25 W AR Rideind Wasl REILOT |
f orl5t he-6Pemingigsc Hrefgins were gpteatedi with Goemassiy stainigoand brajel wes sbanredowitit  of
endot 0x BsB18%RAkitorrBtbABiSRES)! l‘l‘?}%t@ﬁjarRYy ORE software calculated the pl-values of the

samples using a calibration curve created from the migration distance of the marker proteins

and their pl-values.

20  This method was optimised for the 2D03 antibody and we found that the optimal amount of
protein to load was 25 pg at 5 cm distance from the cathode. Using these findings, the
samples were assayed in friplicate. pl-values and the number of bands were determined,
with results reported as pl (min) — pl (max) and number of bands. |

25  The acceptance criterion was: Comparability to reference.

Bioburden

Within 24h after sampling, the product was incubated on a Tryptone Soya agar plate at

32.5 + 2.5°C for detection of bacteria, and on a Sabouraud Dextrose agar plate at 22.5 +
30  2.5°C for detection of fungi. After three days, the Tryptone Soya agar plate was inspected

and colonies counted, and after five days, the Sabouraud Dextrose agar plate was inspected.
The acceptance criterion was: no bacterial or fungal growth.

35 Antigen binding

Antigen binding Was determined as described in Example 2.
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SOFTmax Pro 4.0 software, where calcul ations are performed. The quantities
of endotoxin are expressed in defined International Units as U m. The

| owest saWPI28094188226i on giving a 50-1 50 % recovery of tRETAPRMEAI WA Ot OXi n
is accepted. The acceptance criterion was: endotoxins < 4.0 U m. Purity
(HPLC- SEC) Using a Beckman System Gold system the purity of the antibody
was quantified by HPLC using a TSK3000 colum (TosoHaas). This is a size
excl usi LCk K es according to their nol ecul ar

wei ght 1@%8%#??3%“@5%{@5’%53@@to{%egrgﬁ%.i on between 10 to 500 kDa. A

nobi | e phase of 5 nM potassi um phosphate containing 0.4 M sodi um chl ori de,
pH 7.2 sed at a flowrate of 1 m/ mn. The injection volune was 20 n
. Uvdetection was perforned at 280nm The integrated surface area was

aut 6natlhea1003 aoacenttadedsolutinmyasianualbted asdfollgves reetmdk s and t he software 32
Karat Version 5.Q. criterion was: 90 area % Retention tine
and area % for n&%%igﬁ&gﬁg&%gg eé > 0.5 area % were reported. Purity
(SDS- PAGE) The p@.7% mgsodiumechlongsl; e was assessed by SDS- pol yacryl am de gel

el ectrophoresi s. asj'gwpl I, QU ein were heated at 95C for five
mnutes in Tris-AdVycl ﬁ%ﬁg%%%%%%ngng{%{em buffer with and w t hout
mer capt oet hanol . OStohpllassti@acidnol ecul ar wei ght Broad Range (Bi oRad)

st gpdards were | .e- Cast. I - 20% f.rnem. ex. The gels were run
[ nq ris-dycine- %g@%&u&ber&g? &%ZQ\?C@oarsﬁriagB%rﬁQé‘#gsg’ gﬁ%‘ng Novex X-cell 11

M ni cel | equi premtaterRy.e{ie. tesa fiealeoluimeuef) 1 s@ld by staining with GELCODE Bl ue
stain. The stained gels were scanned with a BioRad GS- 710 densitoneter, and
the relative purity calculated. The results were eval uated using

Quant i Fpiawiag sestingdr dugliBateRite) 2D0heoreeotsated isolition fulfdled dheveceeptaboepsitertai | i ty
to reference. vBQeqddi tional bands corresponding to nore than 10% of the
total proteirn. Tsoeleéeciric focusing Isoelectric focusing was perforned on a
Mulls i phor 1l el ectrophoresis unit using IsoCGel(r) Agarose Plates, pH range

3-10.  ENGnitfi08e) Si00-thrhPlkabitity ust oaYiftls! greBStafioAld tNe cathode

Long term stability studies were performed to demonstrate that the antibody preparation had

sufficient shelf-life as required for use in a clinical setting.

20  Antibody preparations containing 25 mg/ml 2D03 antibody in 20 mM sodium acetate, 150
mM sodium chloride, pH 5.5 were stored at +5°C for 12 months. Purity of the preparations

was above 95 %.

Stabilit
Test Method Acceptance criteria Results 12 Monthss | y test
Protein Absorbance at |25.0 £ 5.0 mg/ml 26.2 and
concentration | A280

results:
pH pH meter 55+0.5 5.6
Purity HPLC-SEC > 95.0% 96.8 30 | These

results

demonstrate that the 2‘DOS antibody is sufficiently stable in this formulation for 12 months at

+5°C to allow for use in a clinical setting.
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solution 1 M sodium hydroxide. |IEF Calibration kit Broad pi (Anmersham
Bi osci ences) was used as a nmarker. Sanples were desalted by dialysis
agai nst IWoOgbyaissrsbef ore application onto the gel. ThePCa&mpesogourog3 was set
to 100C and the sanples pre-focused at 1500 V and 150 mA. After
pre-focusing, the effect was increased to 25 Wand the focusing was done
for - 6@ExAnip 8SL.oriy-trAi stability fest of aDBd rwbbiiraﬁaﬁrraSSI e staining and the gel
was sca ned.vvl h a G5.710 (B . 0 e software
gn HERAENLAS 2 Ol 43T 8 ; : %e created
fromthe mgratlon d| stance of the marker prote| ns and their pl-val ues.
This nethod was optim sed for the 2D03 anti body and we found that the
opti nellTeskount of Metlhdédi N t 0 | Aeckptance britediaat 5 Resuilts 6 Monthsfy am t he
cat hoderrotdii Ng t hassorbanst 4tgs| 25.0e Hamyms were [@sshayed I n tripliicate
pl - val wescaihtibhe Angober of bands were determ nad, with results |rEpsyd ed as
pi (mn) - pi (max) and nunber of bands. The acdeptance criterign V\B.ﬁ:
Conparlgl ity to|pHfreetence. B|®2bwr@&n Wthin 24H5& ter sanpling,| &S
product was incubated on a Tryptone Soya agar pliate at 32.5 2. 508erhor
detectliaon of bacfleria and onla Sabouraud Dextrqgse agar plate at] 22.5 2.5C
for detfsEity on of |HERGrSERf t er |2 85.8% days, the Tr|Pptlone Soya alfar }%taé?e was
i nspecited and colloni es counted, and after five days, the Sabourautﬂ\amvetrose
agar p| ate—\Was |ncpnhf ed—The aggept ahce—criterilon-was—no bagtera@é
fungal growth. Antigen bi ndi ng Antigen binding was determ ned as %I’I bed
in Exarmheod;/ ig Beffisientypstabledn this foamuatiomis 5 maiihs af +252Cas anseforildesin 4s The
2D03 co ceg ﬁted solution was formulated as follows (per m): 133 ng of
anti bo&g 77 mg sodium chloride; 2.35 ng sodi um acet ate-3 hydrat e;
0.6 m aceti c aci d;
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sodi um hydroxide gq.s. (i.e. to a final pHof) pH 5.5, and water q.s (i.e.
to a final volume of) 1 mM. Following testing in duplicate, the 2D03
concent r veaoevgIsaz2son ful filled the acceptance criteri aPCHEP2008/0pf043 he
above tests. Exanple 4: Long-termstability test of a 2D03 preparation.
Long termstability studies were perfornmed to denonstrate that the anti body
prepar &LAIMShad sufficient shelf-life as required for use in a clinical
setting. Antibody preparations containing 25 ng/m 2D03 anti body in 20 nM

sodi um acet at 150 odiumchloride, .pH 5, r t,Qr C . 12
ont ho T por 11 1 AR B B pER AL CoBosii, 20BetEhS o (BFEPe Meafig grefive
resul t ssmdume € an emtibddy kbavingns theate chdiatanine a2ibG&qaendeholdSEQSIDsNGf 8 @ndrd | v

stable dp this formulation for 1 t t +5" o.allow for use |

ol 1t cdet e AREFaadh ubRie, bf SRR N B 9 gty Steeblict
pr epar adijuvant, Ailueartt daoiegt or excipiahi, amesein sdi¢ composifiorEiasta el of 4ta$. st or ed at
+25C for 6 nonths. These results denon strate that the 2D03 anti body is
sufficiently stable in this formulation for 6 nonths at +25C to all ow for

use i n2a cliAphaimaceuticalgopdsitidh according to Claim 1 wherein the composition has a
pH of 4.5 or higher.

10
3. A pharmaceutical composition according to Claim 2 wherein the composition has a

pH of 4.9 or higher.

4, A pharmaceutical composition according to Claim 3 wherein the composition has a
15 pHof4.9t05.1.

5. A pharmaceutical composition according to Claim 4 wherein the composition has a
pH of about 5.

20 6. A pharmaceutical composition according to Claim 1 wherein the composition has a
pH of 5 to 6.
7. A pharmaceutical composition according to Claim 6 wherein the composition has a
pH of 5to 5.9.

25
8. A pharmaceutical composition according to Claim 7 wherein the composition has a

pHof54t05.6. -

9. A pharmaceutical composition according to Claim 8 wherein the composition has a

30 pH of about 5.5.

10. A pharmaceutical composition according to any of Claims 1-9 wherein the antibody is
provided at a purity of 95% or more, such as at a purity of 96%, or 97%, or 98%, or 99% or
more, or at a purity of 100%.

35
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1. An aqueous pharmaceutical conposition conprising a therapeutically

ef fective anount of an anti body having a heavy chain am no acid sequence of
SEQ | D Nowo2oewnd322s!1 i ght chain ami no aci d sequence of SEQTIEP208/01W4aNd a
phar maceuti cal | y-accept abl e adj uvant, diluent, carrier or excipient,
wherein said conposition has a pHof 4 to 6. 2. A pharnmaceuti cal

conposiltli on Aaplkarndicagtidab c@npositidn atwerding td amy obGiaoss 1+ 1®nwhereinathptantibody. 5 or
hi gher . phar i.cal it according to Claim2 wherein the
corrposi'st ?'gﬁéﬁ(aag%é%g%ﬁ#ét@a@f g?@?@%@?%ﬁ. A pharmaceuti cal conposition
according to Caim3 wherein the conposition has a pHof 4.9 to 5.1. 5. A
phar magguti ga kL dj . i I . Lt has
5 B of 2abouy PasiEeagics S BSERlrT 4cABrdii i Slafh 41 94rBh iné JHERGREpiesbAl
whes ei at alcencenigatisn bf 2t mgfml. of 5 to 6. 7. A pharnmaceutical conposition
according to Claim6 wherein the conposition has a pHof 5to 5.9. 8 A
phar maceuti cal conposition according to Claim7 wherein the conposition has
a pH oft35. 4 A pharacedticalhcahpositioneatdoodihg toGiaos i1t ivdhereio dioe dntitepdyds present 8
wherein ?gg @O%i tion has a pH of about 5.5. 10. A pharnaceuti cal
corrposiaf T acl ing to any of Clains 1-9 wherein the antibody is provided
at a purity of 95% or nore, such as at a purity of 96% or 97% or 98% or
99% or re,, or at a purity of 100% 11. arnmaceuti.cal conposi.tion
acabrailfy « & BlyiscSedtal FataSsiien grcoiing (R I tRyein dne, FOTRRY €, pent
concentyf 2o Qrzoqﬁg/m_ to 200 ng/ M. 12. A pharnmaceutical conposition
according to Claim 1l wherein the antibody is present at a concentration of
25 to 150 ng/ M. 13. A pharnaceutical conposition according to Claim1ll

wher ei nst he sapharRRE¥utical Bérap&siion according to Claim 11 wherein the antibody is present
at about 150 + 10 mg/ml.

15 _
16. A pharmaceutical composition according to any of Claims 1-15 wherein the

composition comprises an acetate buffer.

17. A pharmaceutical composition according to Claim 16 wherein the acetate is present
20 at5-30 mM.

18. A pharmaceutical composition according to Claim 17 wherein the acetate is present
at 10-30 mM.

25 19. A pharmaceutical composition according to Claim 18 wherein the acetate is present
at about 20 mM.

20. A pharmaceutical composition according to any of Claims 1-19 wherein the

composition comprises sodium chloride.

30
21. A pharmaceutical composition according to Claim 20 wherein the sodium chloride is
present at 100 mM to 200 mM, preferably about 150 mM.
22. A pharmaceutical composition comprising, per ml:

35 15 to 160 mg of an antibody as defined in Claim 1;

8.77 mg sodium chloride; 1
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at 25 10 ng/m . 14. A pharmaceutical conposition according to Caim1ll
wherein the antibody is present at 120 + 20 ng/m . 15. A pharmaceuti cal
conposi t i\ 280488/ ng to Claim 11 wherein the anti body PET{HP2¢8M11043 about
150 10 ng/m . 16. A pharmaceutical conposition according to any of C ains
1- 15 wherein the conposition conprises an acetate buffer. 17. A

phar maceuti cal c@@bsigtsodiunagatatet-dgydrateCl ai m 16 wherein the acetate is
present at 5-30 8. A pharmaceutical conposition according to Caiml17
wherein the acet ;8;1,-6 \}Isacﬁﬁ%g(é'ﬁt at 10-30 mM 19. A pharnaceuti cal

conposi ti on accorsddiugn hyirétide qus1HMHMBrandh t he acetate is present at about
20 MM 20. A phar m}ceut i1call conposition according to any of Clains 1-19
wherein the conp(%q HR é%hpri ses sodiumchloride. 2 1. A pharnmaceuti cal
conposition according to Claim 20 wherein the sodiumchloride is present at

100 mM,t,o 200 [ ef bl bout 1 : eyt i . ition
conpri g%ng, Qb%%ageq@%[ ?%’Bgﬁsz‘b"&)oécﬁﬂg"g”%?'%é‘a%?“g‘%ﬁér{ﬁﬁ? g@ﬁ&%?g;/s Q%B%Z‘} i ned
i n Cl aiatra ton&entration os261+ U 0nedimgri2de; 20 Ag/migorstad 1inD agnat e- 3 hydrate; 0. 16
m acetic acid; sodium hydroxide g.s. pH 5.5; and water g.s 1 m. 23. A
pharmaceutical conposition according to Claim22 wherein the antibody is
presenp4at @ srEme@béltRal eomsdsitidh combdising/ M, 120 20 ng/m, or 150 10

Tyl 24 A pharmegut pal COTOSL AR SRBLPLNO 25 M/ of an anti body

20 mM sodium acetate;
150 mM sodium chloride;
sodium hydroxide g.s. pH 5.5.

15 25. A pharmaceutical composition according to any of Claims 1-24 wherein the

composition further comprises a preservative.

26. A pharmaceutical composition according to Claim 25 wherein the preservative is

benzyl alcohol.

20
27. A pharmaceutical composition according to any of Claims 1-26 wherein the
composition is formulated for subcutaneous or intravenous administration.
28. A pharmaceutical composition according to any of Claims 1-27 which is stable at a
25  temperature of 2-8°C for at least 14 weeks.

29. A pharmaceutical composition according to any of Claims 1-28 which is stable at a

temperature of 2-8°C for at least 12 months.

30 30 A pharmaceutical comi:)osition according to any of Claims 1-29 which is stable at a
temperature of 2-8°C for at least 1.5 or at least 3 years.

31. A pharmaceutical composition according to any of Claims 1-30 which is stable at a

temperature of about 24°C for at least 8 weeks.

35
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20 mM sodi um acetate; 150 mM sodi um chl ori de; sodi um hydroxide g.s. pH 5.5.
25. A pharnmaceutical conposition according to any of Cains 1-24 wherein

t he conposDRVESBARSt her conprises a preservative. 26. APSHAPARSHULIHE al
conposition according to Claim?25 wherein the preservative is benzyl

al cohol . 27. A pharnmaceutical conposition according to any of Cains 1-26
wher ei 182 he A @haasadeutinali sorhpmsiﬁdnaiaembrﬁiog teuboytofn@ainss dr31 mthichv énatable

1o Pl Perl L PIREETIS B Bho I 0 00 Tor ot | st 14 woeks. 20. A
pharmaceutical conposition according to any of Cains 1-28 which is stabl e
ot o B on A bfrties i Sofuin htRind o RO Bt v BRI G iy

t emper as notssubfecPto3Or fyophiisatiorast 1.5 or at least 3 years. 3 1. A
pharmaceutical conposition according to any of Clains 1-30 which is stable
at a tenperature of about 24C for at |east 8 weeks.32. A pharnaceuti cal
conposi34. on Arcedictli ofymaoutaciurefcofpasing dl stiilenbortaines heldirgl @ stabié aguagus

ccor citghe et fchas® BB R qallie e body T ot subjett to -
prior Iyoph| I hsatl on. 34. An article of manufacture conprising a Zte?i“nleg -
anyPor B ai ' 09 B TPt B0 AR B 5 LR L SRRl Dl o7 m 34
V\ﬂ:a(r:nal Su?| di spgsbal eI ts|y£)| ngeC 36. nA kit of parts conprising a stabl e

S AR of e AR e ® e b ikl soRiedBupa eetbalsr il ol e

for or allalemtrri 85 ahd atstajnn

15 37. A kit of parts according to Claim 36 wherein the statin is formulated for oral

administration.

38. A kit of parts according to Claim 36 or 37 wherein the statin is selected from
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pravastatin, rosuvastatin and

20 simvastatin.

39. A method of combating atherosclerosis, or a cardiovascular disease associated with
atherosclerosis, in a patient, the method comprising administering a pharmaceutical
composition as defined in any of Claims 1-33 to a patient in need thereof.

25
40. A method according to Claim 39 wherein the antibody reduces the formation of

atherosclerotic plaques in the patient.

41. A method according to Claim 39 wherein the antibody induces regression of pre-

30  existing atherosclerotic plaques in the patient.

42. Use of an antibody having a heavy chain amino acid sequence of SEQ ID No: 3 and
a light chain amino acid sequence of SEQ ID No: 4 in the manufacture of a pharmaceutical
composition as defined in any of Claims 1-33 for combating atherosclerosis, or a

35 cardiovascular disease associated with atherosclerosis, in a patient.
i |
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38. A kit of parts according to Claim36 or 37 wherein the statin is
selected fromatorvastatin, cerivastatin, fluvastatin, |ovastatin,

mevast at iWO 20094083%6at i n, rosuvastatin and sinmvastatin. BOT/ER20p8{0hd3 of
conbating atherosclerosis, or a cardiovascul ar di sease associated with
atherosclerosis, in a patient, the nmethod conprising adm nistering a

phar maedut i dapharargaestidal compssititet asdefiried iaryy of C@ims rs34LfoB sk dn aopasaiirgnt i n

need thereof . 40. A nethod acgcordi i rein the i bady

r educeSHHSFYP ﬂﬁ't?roanc%?'oﬁ%gragggleg%o%%? gﬁ@é&@gaﬁﬂ%%sﬁfg%ﬁg{] i%e%p _5{.%% A

met hod according to Caim39 wherein the anti body induces regression of
preexi sting atheroscleroti i Loat | .4 € 0 t jpody
havi ng 4511_' he_ vwefzih%ﬁs nfjsgmg%883@{1%%@@%&eé%ﬁ@%gglggéﬁ%ﬁﬁ'%?o :?Hgn% élaﬁx?sgﬁ%? {: ain
ani Bo adietein dipipatieet isfa IS patot who has etheremfendsict ure of a pharmaceuti cal
conposition as defined in any of Clainms 1-33 for conbating at heroscl erosis,

or a cardiovascul ar di sease associated with atherosclerosis, in a patient.
43. A @EBar mec entdthad| useo op phatmaneutical cehposition racansding tcClaay nf QlaBds 38r4duse

i n conbating .at her.oscl er psi Qr. i_QV ular_.dj i jth
at hor oda1eErFe Fafegs oL Aiinde ria SRR d RuaClef bE MR T SRRt
conposidisease assmialedgyith athenysctdros$.ai ns 39- 43 wherein the patient is a human
patient who has atherosclerosis. 45. A nmethod, use or pharnmaceuti cal

cor’r%osi tion according to any of Cl ains 39-43 wherein the patient is a human

pat i ent46who Aamthad; uss oaphanmsdceoticahavinpgsiticn acnoddioy &sany af Cing 3893 and

associ gt.ed wit h at herposclerosis. 46. {

composi i BRE S AR ERETOES G dPentSionto g Iy, 4iRuods TF Sl om
car di ocasmahnpartely disaase, asygoardidl dufandioiand bteokescl erosis is selected from
coronary artery di sease, nyocardial infarction and stroke. 47. A nethod of

conbating a cardi ovascul ar di sease associated with atherosclerosis, the
metihod 47onprA siethpdand mombatirgg a wgrdiavastidan diskasedasabciateg vdthnatberosclemsis, the

CorrpOSir;[\eithd %gmgﬁgirilgnggm%nri]stgrri]r}/g %f thgI ir%i\waugl'a3811a6}n\%c&1t§cta%$rﬂposition as defined

in any of Claims 1-33 and a statin.

48. A pharmaceutical composition as defined in any of Claims 1-30 and a statin for use in

20 combination in combating a cardiovascular disease associated with atherosclerosis.

49, A pharmaceutical composition substantially as described herein with reference to the

accompanying description, figures and/or drawings.

25 50. An article of manufacture substantially as described herein with reference to the

accompanying description, figures and/or drawings.

51. A method of combating atherosclerosis, or a cardiovascular disease associated with
atherosclerosis, in a patient, substantially as described herein with reference to the

30 accompanying description, figures and/or drawings.

52. A pharmaceutical composition substantially as described herein with reference to the

accompanying description, figures and/or drawings.

35 53. Use of an antibody having a heavy chain amino acid sequence of SEQ ID No: 3 and
a light chain amino acid sequence of SEQ ID No: 4 in the manufacture of a pharmaceutical
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48. A pharnmaceutical conposition as defined in any of Clains 1-30 and a
statin for use in conbination in conbating a cardi ovascul ar di sease
associ at eYORPI8332Rer oscl erosis. 49. A pharmaceuti cal cB8GHEPRYBHRL043
substantially as described herein with reference to the acconpanying
description, figures and/or draw ngs. 50. An article of manufacture

subst arbmpbsitioraas diescribdat Hetei @iith nefdréngee foe then eecampanymgadessriptiony ifigyres
descri ptipn fi.gures and/or drawings. 5 1. A nethod of conbating

at her 038981[89“@, %r a cardiovascul ar di sease associated with
atherosclerosis, in a patient, substantially as described herein with
reference to the acconpanyi ng description, figures and/or drawings. 52. A
pharmaceutical conposition substantially as described herein with reference
to the acconpanyi ng description, figures and/or draw ngs. 53. Use of an
anti body having a heavy chain amno acid sequence of SEQ ID No: 3 and a

| i ght chain am no acid sequence of SEQ ID No: 4 in the manufacture of a
phar maceut i cal conposition as described herein with reference to the
acconpanyi ng description, figures and/ or draw ngs.
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