WO 2008/ 071394 PCT/ EP2007/ 010825 Abeta anti body
parenteral fornulation The present invention relates
W 2008/03138b| e phar maceuti cal parenteral fornul apCDRPN7/010825
an antibody, antibody nol ecule, a m xture of
anti bodi es and/or a m xture of anti body nol ecul es
agai nst the anyl oi d-beta peptide (Abeta) and . a
process for the preparation thereof. Furthernore,
correspondi ng uses are described. In a first aspect,
the invention relates to a stable pharmaceutica
parenteral Abeta antibody pharmaceutical fornulation
conprising: - about 1 to about 250 ng/nL Abeta
anti body; - ahbefa amtibodyparenferal foomukatign | east one
surfactant; - about 1 to about 100 mM of a buffer; -

T9EHEB oY 198,05 B Rl i) oo of

antibody, aitite@dp haécuddaunixu® df antbali¢s ahddor al mixparetdf @otibody molecules

. the present inventio el ates to _an Abeta anti body.
egainst; G 1o el OFRIF (AR PoBoRBerd A |5RHion thereof.
Furtherhfre, BoXb 4odide\REeSk)deddrbe@aapabl e of specifically
bi ndi ng the amyl oi d-beta peptide. Antibodies that
specifically bind Abeta are known in the art. Specific
Ieaafirst easpast, Miseinyentian Kielgs tio 4t stebls pharmaeqyticyl pajenteral Abeta

. f (N i he .invention have been
amlbOdfdg)shém#}ll %ggﬁ&ﬁc?xﬁgﬁ%:ifgﬁogﬁ%ﬁ pat ent applicati on WO
- @Bé@N0i6GBoarts tanpanll Albkta antibodyye cl ai ns, the content
of which is incaorparated herein by reference. The
- éhﬁ}‘l‘tchQlkf@taQObteb%’iogéF leggtiong spdactanty, termed "anyl oid
- GBout 1'aBput {3 oPA bifd: A" and, in particular in

context of this invention "Abeta”, is a main conponent
- optiotedly abotir B & ahdua 500 euVli dfiacstadlibepn @adfoh abowbeto about 500 mM
/%?SEci.a ed w'bth anyl oi dogeni ¢ di seases such as
IRYPHE 2 i sease; see Sel koe (1994), Ann. Rev. Cell
- Bi #bH FAbod /B0 4PBboug®. (1999), PNAS Vol . 96, :
9989-9990, US 4,666,829 or d eaner (1984), BBRC 12,
1131, This anyloid (3 is derived from"Al zhej ner, . )
Iny partighlap  the meesenh ycaMgn &laten fean Adsia gitthody formupign wherein
the corﬁ%&%&&\&%ﬂ%@ﬁs (ggﬁ@%tg&% ég%régﬁ %faé;%a%'g[r?% c(f%%@m?fbeﬁ%ﬂdmg the
amyloié-belageptide| Amtitmalidsythat spevididally bimdr bedte arkbigtosvrsimgthe atte Specific

) o L BT o 5555 i, B B G R e enion
have b&RRERRA RGhé glzlgﬂshgﬁ PMOpZLRABIPPHEARA WO 03/070760 and especially

PCT/ EP2007/ 010 ) )
in the claims, the content of which is incorporated herein by reference.

anp

The amyloid-beta peptide, which is also termed “amyloid B”, “AB”, “AB4” or “B-A4”
and, in particular in context of this invention “Abeta”, is a main component of the
extracellular neuritic plaques that are associated with amyloidogenic diseases such as
Alzheimer’s disease; see Selkoe (1994), Ann. Rev. Cell Biol. 10, 373-403, Koo (1999),
PNAS Vol. 96, pp. 9989-9990, US 4,666,829 or Glenner (1984), BBRC 12, 1131. This
amyloid B is derived from “Alzheimer precursor protein/B-amyloid precursor protein™ (APP).
APPs are integral membrane glycoproteins (see Sisodia (1992), PNAS Vol. 89, pp. 6075)
and are endoproteolytically cleaved within the Abeta sequence by a plasma membrane

protease, a-secretase (see Sisodia (1992), loc. cit.). Furthermore, further secretase activity, in



particul ar (3-secretase and y-secretase activity | eads
to the extracellular release of anyloid-(3 (A(3)
wa@enpiispng either 39 am no acids (A1339), 40 BA/RP2007/010825

acids (A(340), 42 amino acids (Af342) or 43 am no

acids (A1343); see Sinha (5999) PNAS 96, 11094- 1053;

Price (1998), SC|ence 282, 1078 to 1083; WO 00/ 72880

rd 19 0,. 1 has s&Y, al .

particulGh Pigielst SRR AFFRREST arnety Bits Cp° ERuRHIRIAR ispsseotapmioia-p
AB) copBSihgGither 39 aniihe RRRV 1t 4P ARANAEEAT (ABHEH U2 amino acids
(Ap) e g 1 gAO42 and A1343. %ﬁgnﬁzst ronlnent(?gﬁnﬁ 342,
(AB42)hHs43t prBingnacids @%ﬁ@),s%eq@nbae(l@%hrwtﬁ@ %6 d AP 53 Price’(1998),

SCIen“BZ%ﬁ&E?EﬁM%&H%M&EB%&Mu FEMEBR 0 10 o

In Af341, AP40, A1339, the C-term nal am no acids
A48, hdsAcaerdl Mltﬂraﬁy ecoursiag forms, edeesbyi the hymah fornishare referred to as

APA43-f or n e} esi due is conpri.sed
the abog maRorsd BPAT W bAITe RO o A ThOROSTOBD (GRtpAB42,
has e NO adino Antichpdy s‘éﬁﬁeﬁféb‘l es(st#fnPar t 18 t NQhET OUR-tBfminus):
protei n pharmaceutical's, are very susceptible to

DAEF&H%(B@EVHH@I@M%HFAEDWK@@&II%M%GNV&& (SEQ ID NO: 3). In
b, 5L 520 GO CAAIBLARLER A, UCBRL I R Sl B o

the ABSNEoraf b BiGtbAE tﬁfeonirié&eﬁﬁ@i B dbniﬁri‘sedi fat tiR. Q-teritifuaof the above
aci d sequence, and by external influences, such as

depicted spguenge (VEQ MR Q) pH, excipients, interfaces, or
shear rates. So, |t is inportant to define the
a c i t f Lige LRI N
AN, moRETL ot A B0pt (06 7 RERLETPhdrBe A re very
susceptitflertagehyaicel amﬂnchemtaahtdegnadat(dvarsnclngi,s detnat@ratio. arRhaggregation,

deamnid3figh siidtion b by prde Sigpiy i ifhyencsd by she phpracserstcs of

the profein@fEelE- e.d: tHeRinSino (AP Ikquentdf b e eRferddt, inhluédces, such as

speci es, and storage tenperature on physicochenica
temperajtizgo Solvent bt, excipianis mzterda%rm@waate& , Bagjmpoxtemg to define the

optlmafS Ecbrgmj.ltlf H)%r égn)dlti%%q' ? p?g{e rgieu‘??éélgﬁddeﬁad\éh r%actlons during

aneous or 1 n TGQUIFGS
manufa@ﬁﬁir@ StErage ezntlr@dmmlistnanoﬁ hﬁ\/Iﬁmlnag MOr L & BaTe]duﬁ 4lo (1989).

"Stabiligiaf PO BPFICTOaRe S s : 065187 7Rl Bitnd oy anis
(2005). 2 mALERAR4 Y pIENBhfGNgRRIdsD ahﬁ' &tord8Y ecEﬂB@iﬁﬂfre an 'Bhﬁs!i’cochemlcal

protein concentration fornulations. har m Sci
stablhtjaafﬁ)lummé)d moaoclondReskibady LA2K." InCJ. PGaeréw s, et al.
(2004). "The cI i ni cal phar macol ogy of ther apeuti c

Aﬁ?nl%:shoq% ? E G?IFIS vr l%’cu%m%(l)useoro e s elgle?oqu freqmres high

manur act uri ng

proteinfdo@bBerfa@ibgiiA the fieginforiiladion as tb&h@@ﬁbﬁfvaﬂuﬂé& hlgh doses and the
ultrafiltration processes rocess, such

limited agdérpmsrratscm velnmss. ShitaySdf yZnéﬁ/ahé 5t 8k (3004 (rallenges in the
B ST S, P eyl s 00

RoskosgdncKEnt CatG.oDavispremdla{20d4s. "Thk Phaicah Sharn@8olgy of therapeutlc
monocl%)gglo_aﬁgbzdd)les." Drug Development‘ Research 61(3): 108-120.) The large-scale
manufacturing of high protein concentration can be achieved by ultrafiltration processes,
drying process, such as lyophilisation or spray-drying, and precipitation processes. (Shire, S.
J., Z. Shahrokh, et al. (2004). "Challenges in the development of high protein concentration

formulations." J Pharm Sci 93(6): 1390-402.)



WO 2008/ 071394 PCT/ EP2007/ 010825 3 Andya et al. (US
patent 6, 267,958, US patent 6, 85,940) describe a
wae@Bloz3b4ophi | i zed formul ati on of an anti bodpCT/HP200T1010825
is reconstituted with a suitable diluent volunme to
achieve the required conc%ntration. The formul ation
conprises a |lyoprotectant, "a buffer and a surfactant.

Li,u et al Li u uye al . (2005 -
Ay & of VS LT 62260 IR DsoRriel s 40 UesaBOR el pgphitized
formul RonZo fCANEEBbAR vt chRedfialte @M thROdNtabR ARIBOVSume to achieve
solution." J Phar m Sci 94(9): 1928-40.) exam ned the
the required owincentissiony iTbe Hrmulaghn cenmepsires & ilmpreteetanlo gy buffer and a
fornmul ati ons. Three nonocl onal anti bodi es,
nstructed fromthe identical 1gGl framework, were
exam ned for their self-association at high protein
Lapecantlial .oM. DhNgiiyeheet aln{2006)li 'Revedibio sdf-asdoendtion increases
. consistent viscosity-profile and showed signifjcant _ . _
the visGaRRY BF & Ferssniraed Fmpelonrantledin sFeHs SUHIR of PhaeSci 94(9):
-488] &G Cyi ha (8 19Bh | keS| HRibBdy formulations.
1928 4?2r£rfﬁ éﬁdoaﬂgowggmet Ig gnﬁ boglyl/ %P cgf 1rri xt urb gsy o?rmu aHons
Three sumocknali kotbadies, weirstruétsd afremc dine edentwabdgd fitamework, were

examink§ S SN SRER B Rgh, REGOBS RSP R g pmibodies
demongtRRENVhd Borisiieens Qi s¢edity-profileddhddhomat ist dnfifidan® Bi fRfr@wes tn their self:

_The formul ati on denonstrates sufficient stability
associatiop belegvigranuf act uri ng, storage and adninistration. As

surfact

denonstrated by Liu et al., antibodies show an
YRR AR RGN PAERIG R BAE L bldniody o

of mixaedsf efagebcinsibodins,i whickdsare ddmeentrasexbsi the efuised concentration by

e P B SEg T P B BESE sy o
by an LtrhfMEraRéd S5tb&esyS The 2R mARBionaAebitRita8 uffitfint N@ability during

presented formul ati on provides equal or better =
manufastuginig) $tospge andadmisestrtionudmderaenstietsd\byduinichgl.. antbedjes show an
and. has_a .vi scosj { i ui ta or
prec @SS ol SR otk @) JHRL M PR gt . (200

"ReverfisRnplfessaiatdpdhaeaves theodb@sity baa catientraet whoriodldnakantibody in
resent invention are _i rmunognl( obul i n nol ecul es

aqueou gelufiph-&dihesm Sci ek LA L expasiion o dispters Mg 6.267.958
and U§f %85,@3?¥H% E%‘J%x&w fornAMtidnhRiloVRIeS lebhid] SorT kR H s@bfity iof an Abeta

I gure ese nol ecul es COF['pr se two - antigen
human khtbhdyglusingessoragsaard lmastai \geaosity,nddiinly issuitebledonthei ssbcutaneous or
. “variable.regions" consisting of parts of the heavy °
lntramtz?ﬁ@lmfrzlmraﬁﬂﬁr%ﬁ?-ts of the light chains (VL). The
antigen-binding sites are fornmed by the juxtaposition

Bbmphe WH ABEtaViangbothés sthat-Gire g@sedilalin i tHeOrpFedehONinOention are
) ant i body nol ecul es_or inmunogl obulin nol ecul es see |
immungglebulit maderulesx €180 % molpeesadgfqs are characterized in comprising two

heavy and two light chains (illustrated e.g. in figure 1) and these molecules comprise two
antigen binding sites. Said antigen binding sites comprise “variable regions” consisting of
parts of the heavy chains (VH) and parts of the light chains (VL). The antigen-binding sites
are formed by the juxtaposition of the VH and VL domains. For general information on
antibody molecules or immunogliobulin molecules see also common textbooks, like Abbas

“Cellular and Molecular Immunology”, W.B. Sounders Company (2003).



"Cel lul ar and Mol ecul ar | nmunol ogy", W B. Sounders
Conpany (2003). WD 2008/ 071394 PCT/ EP2007/ 010825 4 In
wop@sensedi nent, the parenteral formul ati on of PETEP2007/010825
present invention conprises Abeta antibody (or
m xture of such antibodies) in which in at |east one
of the variable regions in the heavy chain of said
antlbo rises a N-glycasyl ation. The. . . .
i B0 SEeRFR e ranird PRETRIY B0 pafselb epign sgmerise
Abeta &ftitbBg (blewymeéﬂ aF @uéﬁlléhnmedgeml Whichein &o@Rdt esRNbAthet Yariable
determ ni n | on (blg region), said glycosyl ated
reglonsagp;laq—h@w@ )saldnw éleéﬁog)@glsqsl Q)N gycqsiilatipp. The glycosylated

aspara (?x%h) ﬁé)egll o(}qr%{bl% %?m\é%oﬁlg?;}go\é 1ﬂs ﬁ?v‘ﬁxognbe in the

complefrﬁh‘lahqs détlenﬂlm@ntdghﬁﬂy (mmRéZ: tdgeorr)pﬂa)dlgskydmgylgﬂ&d ajparlagme (Asn)
ycosylation in o reg an i vi dua
may beaFH’t R ‘@nab@ersglapﬁf the bew chain () peshgwn in SEQ ID
NO: 1. doubl e-gl ycosyl ati on anti body" defines an anti body

nmol ecul e which is N gl ycosyl ated on both variable

regi ons of the he chai n" igure 1). Anti bod?/ o

The tezoinesno-gificastylat a@tﬂpody é@%@lmmomn@&ﬁcn erRoAVpyIsing an

N- glyccgp{fz‘altlsgé{lg% c{?”?@c%?oenarg all rﬁéwduﬁlo 91%8%%1 gciuzf‘e %ee also figure 1.

The tegfit fdREle-glvERydaoh! ﬁrtlb@Hy’C QleYines ed amibddediondlet Rehich is N-
non- gl ycosyl ated anti body nay conprise the_ identical
glycosylatechon beth yagehleaemiens of e heavy chemgrifigyreal): dintibody molecules

gn ng-9 0 0 e o
which gmbl esggly}/lggc@%tlgg e ah%{t?lbgd%/@tar%gal gelkbn%ﬁ ?gr%rgdnamed non
glycosydeted ghryt(hmﬂyels’at €iuwmat ilpodkhei Smélm-gbféosylhtqzﬂjrmftlbedy, the double-

| e chracterlzed n_that at. | ea
siyoosyfied SOOI SPEETEaRIRPY 200 hodyl Py Symatine i HogHal amino
acid sec}iﬁ:ﬁbé@r%ﬂf&ghﬂﬁ‘mﬁg atid®eqiteR¥y chain (VH) is a
nono- gl ycosyl ated anti body which is free of or to a

very | ow extent associated with an isoformselected

The gnvro-glyaesyéated yotbodvarad thatdablyslaesyktafbantibody are herein

re:ferre:cfg o &Q%X%c%%ﬁgﬁea { eg?&ﬂy rsgfogl‘?w q%pgﬂfig@ aﬁlgtf org())/ ecéltllg gharacterized

in that ﬁﬂéastﬁb/anttgeﬁ birtdend sief cdrﬂiprﬁses al‘_gbmbﬂdmdnsnfthﬁeearmlblemegion of the

heavy dl Ver )lﬁygvn\e/bren)é}lgcgbécjn ayp)agéldaatgﬁg?go{ygxic A8 ﬁl'gg%ff%rrrtrg) %e\!e%%oe\g extent
assomafé@n\&gtlhy%?%%t%hﬁdse%&é@% 4 d%ub@ gl¥éﬁé§1afédeﬂntlbody and a non-
ubl e- gl ycosyl ated anti bod ormul ati ons

glycosy.bamb pukitoglyt e.téhl' lemdempn@ﬂymwlaiwtamlbpdy A double-glycosylated

at ed ubI coS t ed or . .
antibod{ 3 otk 87 i ii¥eaRbn S SRt A ¥ DT AbEorint estociatgl with an
isoformeldctéfomnemeabd-glycbbraratanibelly Mdxa HoLglyebsyddted batbody, i.e. a

pool s provided herein may conprise 50% nono-

Pmﬁﬁll%bk’yglm@ﬁlamﬁ‘oﬁngbﬁﬂoubl e-gl ycosyl ated anti bodi es as
defi ned herein. However, also

The formulations according to this invention may contain mono-glycosylated ‘or

double-glycosylated or non-glycosylated antibodies, or specifically defined mixtures thereof.
The antibody mixtures or antibody pools provided herein may comprise 50% mono-
glycosylated and 50% double-glycosylated antibodies as defined herein. However, also
envisaged are the ratios of 30/70 to 70/30. Yet, the person skilled in the art is aware that also
other ratios are envisaged in the antibody mixtures of this invention. For example, also 10/90

or 90/10, 20/80 or 80/20 as well as 40/60 or 60/40 may be employed in context of this



envi saged are the ratios of 30/70 to 70/30. Yet, the
person skilled in the art is aware that also other

WO 20080313%¢ € envi saged in the anti body m xtur esPGF/EPI0F010825
i nvention. For exanple, also 10/90 or 90/10, 20/80 or
80/20 as well as 40/60 or 60/40 may be enployed in
context of this WD 2008/ 071394 PCT/ EP2007/ 010825 5

. .invention. A parti.cular usefuyl ratio in the antihod .
1nvent1?ﬁ\.)é B?nggulg{) H.b%%\?lsréao i %%@%ﬁé}ﬁwn&l{e&gog}pnsizcﬁ In %hek}anulatlon of
the inveRANGNLbRAPriSRNBSULIE SO AtEd %M%@Hd-ggeéisy@dlé’d antibody as defined
~ nono-glycosyl ated anti body as define herei n above is
herein gbovaty aratipdram 8060 to 4545/ 55. The term "which is free
of or to a very low extent” denotes the conplete
T?l? %%H'F‘%vlﬁéh Isrﬁee JfERE GVedPloRf Entt ?J—:r?ﬁcf&stxé ?&{1@%# absence of the
Isoforns Or "a presence of’ another (glycosyla
respective @itieer Ifglycosglatioanizefirmator arpredened oft dnethep §glydd3yPared® iwform in a
t.th t 5% .g. at th 4% .g.
concen A o) e i R i i M e mos
3%, e.4. 1€ HRbstoR 8. o Catdthe Fhosk 166, M8 lat he3Host B5%, el at IR most 0.3%,
° eém)st 0. 23/0 Thegtaer me" a%ti b%(rjgﬁiaes) " % usede%é?ei n mos °
e.g. at hynwsyddUsly with the term "anti body nolecule(s)" and
conprises, in the context of the present invention,

nt i body lecul (s Like full i [ A
19G) GBR S BAFI PR, bl S8 Lo bRTHARHL B oy
molecul §}’, anti Wedapriskg GAlxhe lcg@x0bf ligHresesit Weentias, amibpdy trolecule(s)
f such ipmunogl obulin nol ecul es,_ |ike Fab-_ fragnents

like fulfgmmuppglghuin S101gulas) o.81 FaNorIERESIZEs hiasr arcls Rk 861, 18G2,

ohi , , ¢ Bl '
20 iGEER s LARARAD. s G IR M EARAAARTRRIGLRS, i rab
fragmef@SRF até gragnentsh €(ab)?- fmggments, dhemen¢ E(pbal ed clmmeric Fab’ fragments,
.__engineered in .cor ndi ‘framework(s)" .
cimerf GRS 5 BSAIEVAD S PR Hg e 120 Skt Ve or GRfaesions
being, é.g.%wenﬁtegﬁ%dmngi&eiédqﬂ ZoREspoRaMp cahMRWoHAS)?) lAickérdingly, the
singl e-chain anti bodies or single chain Fv fragnents

t
term “apgbady’” sdso\oomprises kpewn fsoéormstans grgdifieasions pfigpmuneglplulins, like
. i : d ifi 5 ' i . . )
-3 SRR RS CRU: BRI UBLBELRD) 40Pt ncoay
construdgf saiédsdfemes ind Aoslfiaitibhe beixg rehhctefizaliadh camptisiag ax meast one
or .modification y.he a sc (single chain)_ antibod
elycosyfied herf IsR1eR: as\/ﬂeirlrﬁe%ﬁmmn-yﬁ SRS eceieﬁamg]a; of Gpph an fSoform or
modifiGBBR ML 4 b &ﬁﬁél@'cﬁaﬁ?%ﬁﬁﬁ&?qn%é’ fRmdl 91H-9; o™ VBOVH, wherein

bi specrfic sckvs  are envisagéd, e.g. in the fornat ‘
said VN/Idoxiprists e hexdin depcviled/IglycobylationvIAlsHbispea e sdrysrdre edvisaged,

. ,n the r.m " j-bqdy" j.a i n l.ecul es.. .
e in {08 oo P s T i B B o Y 5 TV Hy M pagiBrised i the
term “a@tibdgyeret @aBddibLand mslecaéy tHa€RoRipFitd A antibody Fc domain as a
noi ety/ peptide, e.g. peptibodies as described in WO i
vehicleGitachergo at |aast enecapitigen birdingnnoiety/Banbide, ¢-aareptipadies as described

in WOPH@321¥ !I{]Yse&ibglﬁbﬂ{)&othreeeh%tvg.Sthcjitotthﬁ gﬁgﬁﬁ{ %{\%thion also relates to
formulations o eta anti bodi es conprise

parenterahfaimiulssons @ff Abeta hotibol$esahiti doadyise “mixtures” of antibodies/antibody

molecules. A particular “mixture” of said antibodies is described above, namely a mixture of

“mono” and “double”-glycosylated antibodies directed against Abeta.

"Antibody fragments" also comprises such fragments which per se are not able to
provide effector functions (ADCC/CDC) but provide this function in a manner according to

the invention after being combined with appropriate antibody constant domain(s).



nol ecul es. A particular "m xture" of said antibodies
i s descri bed above, nanely a m xture of "nobno" and
WO dmalor 94 gl ycosyl ated anti bodi es directed agaPCBHEP2007/010825
Abeta. "Antibody fragnents” also conprises such
fragnents which per se are _not able to provide
ef fector functions (ADCC CSC) but provide this

Bk bRl B s i oratised ini e b ENE (BRp RS ar,
inter aﬂ%,”?éc@frﬁblnanﬂ@ ploaR¢édd7 hidth RETHINaed 7/ 1hee83hay Q)ﬁTBﬁ)duced in a

eta antibody(ies) that may be conprised in_ the
mammélianesel I apdtuteosysiematei o il SHQ eels. Speh mamanalign cell culture systems are
. feconpi nant | roduced nt.| (i.e T g .
paric SBFBITRCIA ALRHERC o8 SRR (oAb AR oy

moleculdd GHOakeklysosyfited likarthalspedific deteis Wkemphfisy sAtens antibody that
particular useful in the preparation of Abef a
comprigastd Noglyeosylgiiompaihe vaniapkotsgoss dAe iptbRAy mgleselss sy be further

i t ' | ibGs BGr &b ify th
puited Mo B8cBy SO EHARRA- ok o SBRES] s DY 9 s o pury
specifid\zlgtosyiasad attibody isofdrims as descaibbd heremi lmhowThe ant i body

nol ecul es may be further purified by a sequence of
o

hr omat qgr aphi ¢ ,and..fi,l frat,jon ste e.d...0n aorder
THE BRS¢ HioRB LB Sitivogy ) B fehoals™ah aftey' Pagbafit
herein e kd ﬁeﬂ'efiﬁﬁt‘iﬂrﬂ oP@h@¥odyThRdcalelTof ' Aeitgld amalo acid composition.
anti body"” or "nonocl onal antibody conposition" as used

Accordinglwithe fesmethumgnanenashmahantdiodpt reders it aakbediesclisplayngp single

. 4. 8A_Si . | id-: Lt ok di | .
inind BT, A4 EC1 TR 5504 0 Wl g
i dilephlay isaguencss. gl ene leimbddimgens,paei human ymodootdnah aneabodies are
lmmunvgri ab > gldcco S anei r.egi Qns derive rom human .
producti b FPr DR MBGOBIGS & dh Geh CBlaimed i Hich BABRgPiFehyy-human
animal J‘% r%q%l%@ eI ARG r}‘ﬁ}/ing RtdeRORE %§r|n?ﬁ%n§ RIReHSeaBY clhin transgene

fhy which i'ncludes a B cell obtTained froma
and a lightinsyenéhaimoansgenrafusediio andmmatagizedicell. ansgeni ¢ nouse,
havi ng a genone conprising a human heavy chain

Tg% Q?r?}gg@'ﬁré)leﬁg gaﬁ{%&}ylg I'l'%fFEsu iy n%h%lc n£11r ﬁﬁﬁ)%ﬂg t%lok%glgﬂlgt P variable

285 used

e eterm chineric a
region, li@f, &¥ifdihg régioNfecthasngl soarvei drapycieoamd asleag @podivhalflacconstant
. region, i.e., binding region, fromone soutc¢e or )
region dpavqdeBomn differeRagturee BoPRICHH: Bﬁuaééycraﬁg%rsﬁi Y Teqypigigant DNA
techniqggsr. 'C@ﬁﬁilgfl% ARiBodHes {hing 2 Wikt e VariaPRGESidn a8 Ydr¥an constant

repare y reconbl nant techni ques.” Chineric
region aret ¢especiakls praderprd. Sunly naurmeriumesanvehiingtit @ntibediemararttie product of

hyman constant. regi on are especij y preferred. Such .
expressily | HEFMRESPILR: nPES. 4NCTO0 oS Pavb. (RERRba odfe | murine
immun8XBHEISS QrihBELRSNS sk DNYEResmERETLESdiAg HManS @effRAbslobulin

encodlngﬁnurlne I mmunogl obul i n vari abl e regi ons and

constaripgieresy fshar ommceldichignarifrrntibpdiesi ragPopased by deraresgat invention
are those . Wich %Oehgl%lss{ ﬁlé qﬁbc%sslfalg' WEEh! ocﬁﬁga QJQdéhgﬁéed from that of the

enconpasse presént inventro
original antibody. Such "chimeric" antibodies are also referred to as "class-switched

antibodies." Methods for producing chimeric antibodies involve conventional recombinant
DNA and gene transfection techniques now well known in the art. See, e.g., Morrison, S.L.,
et al., Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855; US Patent Nos. 5,202,238 and
5,204,244.



are those in which the class or subcl ass has been
nodi fi ed or changed fromthat of the origina
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ki j Lin: ; i ahh-:
Lose SPGF 8E SREORLE D Eaueang et kbl e 1
(GenB&R- X016¢63)n BaakconitBf6it8lonarnd thé entibodyaireecdnisght ragiaisnof human

is preferably derived fromgerngiin uence L6
181 e Nh keSS 0¢ SRR A0 4 OrsPEh LYo B RETARE: Bodpd W
T.T., NHc&i€ AepdsaREs, rz_%gmo? 9f4-DIgTaRd (A GhtababP® refSétibed B@FANANd are
can be allotypic and are described by, e.g., Johnson,

useful & longrad thayproparties of fderegrcoNd DEL" med prefgally (0§ according to the
hn@nﬁ214_%l%h%5d t he dat abases referenced therein and are

OR &FFufads long as the properties of induction of ADCC
and preferably CDC according to the invention are
Thettasnn 'eecoibvénane hmman emabbdyiant usedrhoreantis hodyded &sinclude all
usegBherein, IS intgnded to.include al

man .
human Za{ippdigs &t et Prepriedp PEETSES, CTealp s Sutpred B gpepmbjpant means,

such ad SRIAHRY iatk@ERAPE MR celBRRR as afi WHI -GN oeet) @811 8&8 CHO
isolated froma host cell such as an SP2-0, NSO or

K1) or deimt aif hivikeal GHO a Kiopse) th4t iptrazsgeninifomhuman gnmanegioledin genes or

. hat is transgenic for human inmunoal obulin nes 0
aniibodii ot 0T Eeomr Tl R e B NaT AR cEep e nghy cell- Such
recombifdk Hunhna Agd i@ dhdvet Partibl0ghd @ehbtantSkghons @&HRYI Rt human

~human anti bodi es have vari abl e and constant regions
germlinge impamogloplin sagences in a rearranged form. The recombinant human
antibodies according to the invention have been subjected to in vivo somatic hypermutation.
Thus, the amino acid sequences of the VH and VL regions of the recombinant antibodies are
sequences that, while derived from and related to human germline VH and VL sequences,

may not naturally exist within the human antibody germline repertoire in vivo.

As used herein, "binding" refers to antibody binding to Abeta with an afﬁnity of about
1073 t0 10 M (Kp), preferably of about 107 to 10° M.



germ i ne i munogl obul i n sequences in a rearranged
form The reconbi nant human anti bodi es according to
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VH and VL regions of the rgconbi nant antibodies are
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(variable regron of a light chain (VL), variable

and hqaéjgu dainsf havehél@wam@ hesneral \atuctue ansk gashe donmain exqatnsises four
framewoRk rt{F%é dreglongsJ oé)e sgch}%m: sagxde '%88%!1% i ‘E%E{}’%?%Q%’ﬁ%‘*eﬁ by three

I'nvo rec i'ng the a
"hyperaifiabigergiohklie (chOcmmpilSmexfltaN'@H deaadrindning nrepiohs,g8BDRsparthe framework
heavy chai ns have the sane general structure and. ea

regionscasieni & c&bﬁgtrqosma&en ang there G PRy M legpoEINGH %e -sheet
structuies T he '€BRs AN é@hdaieﬁ'n fﬁ@lﬁvﬁldtheﬁoﬁﬁgecaﬁgeng%nhh §f&cture by the

hypeérvari a Hl & regl ons
framewdelt @egibim agd rfegn Ctbgeth@DRSth th§ h@DRs aﬁmmmhk othergchmms the antigen

adopt_a eet confQrm
binding 50 The BAMELI GV REH (N SIEgt CDRY et Bay Frie igypal ipportant
role 1nef'159hblﬁ@ﬁgn%ﬁﬁﬁchﬁ)aﬁiﬂlﬁfegﬂq%er ahi B bEBARHOB! the invention and

structur wor k regi ons and form together
therefors prbvndhefﬁiﬁlﬁexq‘ogwtmf the imtention.chai n t he anti gen

bi nding site. The anti body heavy and |ight chain CDR3

Tﬁleqle:r%]ss"kpypex/anal?lgrrtelgl%lli”' at '"Xnﬁg'éﬁ%iﬁcﬁﬂé portion of an antibody" when
used herein refer to the amino acid residues of an antibody which are responsible for antigen-
binding. The hypervariable region comprises amino acid residues from the "complementarity
determining regions" or "CDRs". "Framework" or "FR" regions are those variable domain
regions other than the hypervariable region residues as herein defined. Therefore, the lighf
and heavy chains of an antibody comprise from N- to C-terminus the domains FR1, CDRI1,
FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is the region which

contributes most to antigen binding. CDR and FR regions are determined according to the



role in the binding specificity/affinity of the

anti bodi es according to the invention and therefore
w@emsiodsa further object of the invention. TheCT/EP2087/010825

“hypervariabl e region" or "antigen-binding portion of

an anti body" when wused herein refer to the amno acid

resi dues of an antibody whi'ch are responsible for
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cyclodeﬁck%l?n,g LEYA83d R, 2D A 1ELRBOR 2§§ 1P§;)8$ '$hop! 33 1 480, 6000,
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The term “lyoprotectant” denotes pharmaceutical acceptable excipients, which protects
the labile active ingredient (e.g. a protein) against destabilizing conditions during the
lyophilisation process, subsequent storage and reconstitution. Lyoprotectants comprise but
are not limited to the group consisting of sugars, polyols (such as e.g. sugar alcohols) and
amino acids. Preferred lyoprotectants can be selected from the group consisting of: sugars

such as sucrose, trehalose, lactose, glucose, mannose, maltose, galactose, fructose, sorbose,



cycl odextrin, (3-Cyclodextrin, polyethylenglycols,
e.g. PEG 3000, 3350, 4000, 6000, albumn, e.g. human
waemanTsboum n (HSA), bovi nes serum al bum n ( BSA)/EP2007/010825
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Lyoprotectants are generally used in an anmount of

trehalosgtandtmare prefembbVcraseef erably in an anount of about
10 to about 300mMM and nore preferably in an anount of
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g Rl e EreReasiig o k0 THEELL Ltz 1
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500mMj pireferablyuinemcinmeint b€ akdiutd 0 to abeuti3Ae ang meng preferablyan an amount

of abor {0 ABuyH00RNIPEA L1 BENOR UMBrisE & bl re REihiiEd B hannitol,
sorbitol, glycerine, dextran, glycerol, arabitol, propylene glycol, polyethylene glycol, and

combinations thereof.

The term “antioxidant™ denotes pharmaceutically acceptable excipients, which prevent
oxidation of the active pharmaceutical ingredient. Antioxidants can be used in an amount of
about 1 to about 100mM, preferably in an amount of about 5 to about 50mM and more

preferably in an amount of about 5 to about 20mM. Antioxidants comprise but are not



thereof. Am no acids are generally used in an anount

of about 10 to 500mM preferably in an anount of
wW@bwsn7B4 t 0 about 300mM and nore preferably i PCERP2007/010825

anDunt of about 100 to about 300mMM The term

"polyols" as used herein depotes pharnmaceutically

acceptabl e al cohols with nore than one hydroxy group.
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The term “buffer” as used herein denotes a pharmaceutically acceptable excipient,
which stabilizes the pH of a pharmaceutical preparation. Suitable buffers are well known in
the art and can be found in the literature. Preferred pharmaceutically acceptable buffers
comprise but are not limited to histidine-buffers, citrate-buffers, succinate-buffers and
phosphate-buffers. Still preferred buffers comprise L-histidine or mixtures of L-histidine and
L-histidine hydrochloride with pH adjustment with an acid or a base known in the art. The

abovementioned histidine-buffers are generally used in an amount of about 1mM to about
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ed at a va risi out out 7.
physiolg sztépg%ﬂamaydégaﬁi 3. QBTRE SoePriey eniy comprise but are

not hml%@ft@ 58 éllﬂgHHe gao%aéﬁ‘hﬁrh cARridAChYcn anda8E chMpYint From the
he art, e.g., rochloric acid, acetic acid,

group qﬁ hUBwh eviils; sugard, msqgrtfqmiarglu@@q: ds- definediherdie anwell as combinations
um hydr oxi de .and potas eV T
thereof P ARG T En R0 Bl S Bl Sob R
pharmaceutically acceptable tonicity agents. Tonicity
Thag et “liquid Use dsedchengid lih abandchien tvith diet fprmblatiére according to the

formul ati on. The f | tio can behpt nic,
inventigrsdgngifsea %me% pehs Tiouth .4 ePpgTau GEAdFa fhout 2 to about 8
°Cundére>]taﬁfd nlg osnotic pressure rel atlve of a

solutionm usually relative to that of human bl ood

serum The fornulation according to the invention can
The tamp Gy eptiilizate sastusad be@rn Wnc@w&thevﬁpnnulatlon according to

the mvgrgloélrf%goﬁ%rage I_ér%sot Om]ej%fh 8 g%angn | soci g}'w (Ikg‘tjl : eti&Ir)]ds known

in the ah'tsper Isé. QEheChoWen{ {eQ ivehtérd eOmEtovEdI b @reéilﬁgff(ﬂlcﬁﬁhg gublianation under
froma lyophilized formand denotes_a_  sol ution

vacuunhens é@om@n%ﬁ@l%ﬁ Pater gt elsvajefriemperinrest the pharmaeeytical field,
the lyoé\g 15{& hhs hs%gﬁ? @%ﬁ@al SR ASE 2RI 810609) GwiR) gt AR énd 1s present as a

I on an serum uitable 1s cit
powderagenplsysivahyabls eakeitTharlgophilizate is characterized by a fast dlssolutlon after

addition of a reconstitution medium.

The term “reconstituted formulation” as used herein in connection with the formulation
according to the invention denotes a formulation which is lyophilized and re-dissolved by
addition of reconstitution medium. The reconstitution medium comprises but is not limited

to water for injection (WFI), bacteriostatic water for injection (BWFI), sodium chloride



not limted to sodiumchloride, potassiumchloride,

gl ycerin and any conponent fromthe group of am no
wa@eiod®7idsugars, in particul ar glucose asdefi neRCTTEP®0TI010825

as well as conbinations thereof. Tonicity agents are

used in an ampunt of about;H mMto about 500 mM The

term"liquid" as used herei'n in connection with the

solutlorpg(lgmbg% gw/vahﬁ\fa ljj &T&iotsg sb ‘30{@ §V§ rest)n% g;hactggélj lgfac%tnt containing

solutionlse@sd. BODU! pdyicebab M), 8 pRIl Abudfereds taloda de.pr phssphate-buffered

The term"lyophilizate" as used herein in connection
solutionyy) apfl ¢qBLINBHGRIIBETFR I according to the invention

denotes a formul ati on which is manufactured by

Thé quﬁ?"‘g{ ¥leNBriRIdNRAS dsnew hér@mt b cafidechSh wigth tHd$ormulation

solvent (e.g. water) is renoved by freezing follow ng

accordisgibd thedhvanionrigeotes adforumation) whislh ppaseyes 8$ physi¢alignd chemical
ter at el evat ed era ure

integrey e RIS i 96k A deslsaidni yABPE AR Ebhiques for

evalua’d'ﬂgI p?@)t@fnest&;lhﬁ't&élbvﬁlaialé &@P@{e‘ﬂ#ew)m Redbdast, Or E§QI’1H B&ijrien, et al.
wder or a physical stable cake. The Iyophl lizate |s

(1998) c%maéﬁ!‘-‘@i itocduridngs Aspdsto sindy dheirdesradatiareof pipiginsi @ geptides:
5t gt r tLu

chemio SEEITY o, BTN U8, IR e bl v. 1099,

"Instabilidy, nstdtalizagion, aed doreivigtidnoof hiquidnpretein phamiercetteslsd’ Int J Pharm

185, o e e e b o e e Ty B for
selecteﬁﬁieuﬁronn?%a??ﬁu@?nécﬁarﬁ@il dtfe® LRH ast haWdsedt  Qlected shaking

I N ec bacteriostatic water for |nject|on
frequenc R\t 1, sedasthidutimehpariddd dyWor@®n0owitB 34 selected light intensity for a

P2007/ 010825 on
selected 1o o SB.E et o hectias 0 dufa sbet Sftermpes,
. containing solutions (e.g. 0.01% pol ysor bate 20), a
TRE rehiif fifadacativdliyoncéetable Phospedt Berbisf fier @tnection with the
sol utions) and conbi nati ons thgr eof The term !stable
FormulOprAFE Ao e ITLEORIBPIFS i IEBHHECE NGHCA I EPliance with

NEglifefBfis! f?)\‘eﬂ}{ahﬁé‘ce@ﬁ@ﬁ e Bh tical

the ¢ %ﬁt%}egﬂt%%al \?@C%%%%r %ser Sesﬁtist s physical and chgn%rglgfeu e

acceptablet fegnilationlcoritaigs mpkatst\ulmph gre generally eccaguized for the antICIPated
Vari o s anal

e o QRSP SRR S 4 8% SOl provi s

stability %ﬁ?'eﬂahﬁfaﬁﬁ#—if?@ a@tbragé antd sapplication B&ispétedlly @t foahulation for a
Anal yti cal techni ques used to study the

parentewé g@l@tdanf nappiw@flob showd dalfdide seqpifemeats isethpigity and euhydric pH in

comparyil g8 g ooy S RRERIRRE 0 200 bt o, and

formulation of liquid protein pharmaceuticals.” Int J
ARhaertiont8 3badye, ihdtheSBpeSt el Inveptiaareldtes tv alstedhl e ghdygnaceutical

tlora a% ge ected. climate. conditions for a selected
ef3l i g’eﬂﬂ asy 1RGP REY¥ani cal stress such as

8b&ltiINg aBbu596heRiICA beaaktibedy;

- about 0.001 to about 1% of at least one surfactant;

- about 1 to about 100 mM of a buffer;

- optionally about 10 to about 500 mM of a stabilizer and/or about 5 to about 500 mM

parent

of a tonicity agent

- atapH of about 4.0 to about 7.0.



frequency for a selected tinme period, by irradiation
wWth a selected light intensity for a selected period
w@RooBloms94 or by repetitive freezing and t hawi nBCHEP2007/010825
sel ected tenperatures. The term "pharmaceutically
accept abl e” as used herein 4n connection with the
formul ati on according to the i nvention denotes a
orqul ati.on. which is.in_co i ance Wi C t
T BB STy PR B g b SO HE R oty

from atRQBUTBEEHIT Gahsout A00 ha/fAcaid inord V\%reﬁtélﬁjbtfﬁiﬁh @bout 150 mg/mL to
formul ati on contains excjpients ich are generally

about 208 gog/ilz & clarity Feasem illcis parrbgsized theg ther coagpittyations gp indicated
i Bl SEEDLE RS0 ATRTSER SE0En P 1 Burkby reconsive
from angiidf faeUicogrdirgdinr thg dyeyidlizqpfarmatations akEsiesaitzd| heraein can be

fornmulation for a parenteral route of lication
reconstgWgd| HOMyAf PPhiiFae ridq SHoti Ve U 4Bt Jruing, repgsiitited formula

comprige:ég%%{eisl'%escﬂ'\'/'e b OnstiE TR (RO oricBntrAtRons GBRPDEA 'thﬁrgiﬁ?f human

nment 1 oned above, in one aspect,
invention relates to a stable pharmaceutica

Hoavezen, é ialevidsot forathe iskidled persomihatithe stablsniyppliliagies as described
. about 1, to about 250.00/ | i ADOUL:
herein B39 s bt ZsBlfthesd P st 7 ShRuACH PN icpi APttt the

resultin fe@omdiuttd ¥omuMied i@ ehhiédrf gore comgehiratedl drylesdovicehftated. For
) to about 500 mM of a stabilizer and/or about 5 io
instancgyh et hopbilizate of "Eormmiater yAagndescriped depsip gp ApRjpg may be

reconstﬁtﬁtgdk'g s@pﬂ Wa rglgt tﬁél}egglgﬁg Q‘Zé(ﬁl%étuPGQT fo%%%%%%EQ§ Q’ﬁl%f?erlciiﬁlted to

eta an dy concentrati on ranges rom abou
compriteoe.ghdhg/AH0 AbgtavhntitpdeS &8 M \L-histidime af tinM Suprpserand §.011%

bout. 20 /m. a r referably from about 150
polysorhate ’f%OFog;g‘b‘%mQBgOﬂE?tﬁ?_Q' For clarity reasons, it is
enphasi zed that the concentrations as indicated

TRE F&inul4teinedRotding {ethe ee@tibh @kn B ir A liguidi fgtthda Blophilizad form
~ liquid that is accurately reconstituted froma solid
or in a igwghforne tespustivgted frorhe Iyopbierd for8Y f or nul ati ons as
descri bed herein can be reconstituted froma

1) YiRPBIskd %dkfe h{éo@%}]g%ﬂ JrhAd idRGeisE Ul hNophilized form or in a

reconstituted conprises the respective

liquid feanstidnuetutes! fromtayoplihicechfaray, iitoras avewrise o abteimei Ioprotectant
iié-]lgwever, it is evident for the skilled person that the

as stabilizef| ¢ | yophi | i zates as described herein may al so be
reconstituted using such an anount of reconstitution

THE Gbiamlhtia] addofiing &S tel indenticdCeunsie ddmhiathtdred By lidtdvenous (i.v.),
is either nore concentrated or |ess concentrated. For
subcutangeesalsee), ortamy qthesrarqnterak adnpinistmtonineans Yichgs these known in the

pharmaqguc‘t?craj Qﬁ.dflneefo?ﬂnﬂlaitign E@p(;rginé 9% fention is preferably administered by

subcutaneous ways.

The formulation according to the invention can be prepared by methods known in the
art, such as ultrafiltration-diafiltration, dialysis, addition and mixing, lyophilisation,
reconstitution, and combinations thereof. Examples of preparations of formulations

according to the invention can be found hereinafter.

In a preferred embodiment, the Abeta antibody comprised in the pharmaceutical
parenteral formulation of the present invention may comprise or have the variable region as

defined in SEQ ID NO: 1:



reconstituted in such way that the resulting

reconstituted fornmulation is further diluted to
w@ovpoised e. g. 20ng/ nL Abeta anti body, 5.3nM PCT/EP2007/010825

‘L- histidine, 66.7nM Sucrose and 0.011% pol ysorbate

20; see Formul ation R of Tlasbl e 2. The fornul ation

according to the inventioncan be in aliquid form a

QVELYERBEERRLRL RSt o PrEs AR QR GREPR ¥ R hmvasar

RTYYABSVH G FPIRRUNS KR TV EINVNTLRAED TAY Y YORRGK GBI HIOPYG Y VR

or ina liquid fromreconstituted fromahlézo hilized

YFDV W6IQG TLV TY58 ASOH#ePS ¥FREAPSSK S TSRE TAbbESLOBK BYFPERY TVSW
I e

EPKSCRHTHTareola PES.IGGPOVFBRYPRPR BT RAISRTEEATCVVVDVSHEDPEV
adm ni strati on means such _as those known in th

KENW SRR GHEY I A BT KR EEQR Moy AV TG OB NG R R R VSNKA
LPAPIEﬁ?@%@QW@%ﬁ%&R@EﬂWQ{W KAAW K SERPLRAASBUVESNG
ways. e ornmulat1 on accordi ng

o the 1 nvention can
QPENNvEK fTe P& G SHEL ISKE TRAMWBR WMQQOR VESCGS VEIPABENHYTQKSL

| ition-diafiltration, dialysis, addition and
SLSPGK éﬁ%\%iﬂi\{@dﬂl lisation, reconstitution, and
combi nati ons thereof. Exanples of preparations of
ThR'seihetck ¥Ndlso agsioed hbkit BelbWeaand N CDRY) CERfegishsf Bedvel regions
hereinafter. In a preferred enbodi nent, the Abeta

as well antwo Dldglyeasiristips sdes (Asnre 3R frsneidelpiedadicatsdr ent er al

formul ati on of the present invention may conprise or

QVELY GGG B e SRS S LAV ARG GEEN s ™

S VR s RN G W RINRIGSERAL S M AR

G B ad N GR GHgAG

R € A - >
VKDYPYEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPRKIKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTIMISRTPEVT

D DDCDPADP GGP

LPAPI EKTI SKAKGOPREP LPPSRDELTKN?/SLTCLVKGFYPSDI AVEW
FYPSDEANEWESNGOQPENNYKTTPPVLDSDGSEELYSKLTVDKSRWQQGNVESCSY.

e R I ORI o AL e

depi cted herein bel ow and the CDRs, CH-regions, heavy
[ egi ons
framed ‘:C]%Rl, 2,3

underlined: CH1
italics: hinge
underlined twice: CH2

bold N: N-linked glycosylation sites

The exemplified Abeta antibody comprising SEQ ID NO: 1 as described herein may
also comprise a light chain, said light chain may comprise or have the following amino acid

sequence:



as well as two N-glycosylation sites (Asn 52 and Asn

306) are indicated: QVELVESGGGELVQPGGSLRLSCAAS
WEEMBBISMVE WRQAPGKGLEWS | NASGTRTYYADSVK PCT/EP2007/010825

RFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAR GKGNTHKPYGYVRYFD

WEQGTLVTVSSASTKGPSVFPLAPS ﬁ\S/TSGGT AALGCL

VKDYFPEPVTVSVWNSGAL TSGVHTFPAVL OSSGLYSLSSWTVPSSSLGTOTYI

pIvLTGRY AT R B R N e K SR S S AR G PERAPRLLIY GASSRATG

VPARWEWWWEWWM@M&MVEIKRTVWSVFI
NGKEYKC

FPPSDERRKSEP) EXY CHARUPRE B OIRHQ BESBR A RRSNSQES VAERDSKDS TY
ittt e ittt i

..................... MHEAL HNHYTCQKSLSLSPXK éSEQ I D
Thﬂerm)“ﬁhemnbm @ usBd hemette re¢latee th th@}qxemph ¢d Abeta antibody

NO:2.bold N N-1inked gl ycosyl atl on SI tes The exenplified
Abeta anti body conprising SEQ ID NO 1 as descri bed
herein may also conprise a light chain, said |ig

Thedprin nEyOroBhyEesyat anbedY(RD f GF| BN BeTS IRy anlaéfLSl ip antibody

molecu%?%m%ﬁ-@éﬁ%@%\r}g é&@@)ﬂe@i’o@@@ﬁ an ifdividual antibody

moleculBS¥ g AW IHREQARRLIUI MECASSRAIBG, \PARBSGSGEETDEXAMpIS, said “mono-

LE YNMPI TF KVEI KRTVAAPS VFI
elycosRLEN 1eSBPASAE DRRP VRN IRV IS8 s Bepi hain &

at positloh a: e TEAK Y ESHNMREEY HatdaAbedP\ABse MrBddy (BEQHi H“mono-
NO 2) The term "Abeta anti bod¥ A", as used herein,

. glycosytl%t(hﬂg@l-tf@m loe neorongllypdsy agedaisetarminmRy Gdp corBRNG: @5 iustrated
herein, ?’h %g aglg#lln i wg?f é%%ﬂﬁd%@%%ggﬁgtet th t"ﬁg qfc%a!rt' %}texample

asparaglriHJAQn ghy aeshd ﬁblﬁ—da@zﬂild: Pogmifti &fSthe hedsn lesadplilﬁédei Abeta antibody
relates to anti body

The term “double-glycosylated antibody(ies)” in the meaning of this invention
comprises the herein defined glycosylation on both variable regions of the heavy chain (VH)-
region. Again, this “double glycosylated form”, comprises a glycosylation on the variable
region of both heavy chains, e.g. at position asparagine Asn 52 of the herein exemplified
“Abeta antibody A”. This “double-glycosylated IgG1-form or double-glycosylated isoform”
may also comprise, as illustrated herein, the glycosylation in the well conserved
glycosylation site in the non-variable/constant Fc-part, in particular on position 306 of the
exemplified “Abeta antibody A”. Appended figure 1 illustrates corresponding antibody

molecules.

Antibodies devoid of such a post-translational modification in the variable region, e.g.
in both variable regions of the heavy chain (both (VH)-regions) are, in context of this
invention considered as a “non-glycosylated form”, comprising no glycosylation in the
variable region of the heavy chain. Yet, this “non-glycosylated form” may nevertheless
comprise (a) glycosylation(s) in the constant region (C-region) of the antibody, for example,

and most commonly at the well conserved glycosylation site of the Fc-part, in particular the



nol ecul es conprising an N-glycosylation in one

(VH)-regi on of an individual antibody nolecule, e.g.
W@Rooan7i3sgrunogl obul i n, e.g. an 1gG e.g. of anPCT&EP2007/010825

For exanpl e, said "nmono- glycosylated forn conprises

a gl ycosyl ation on one vari-fe\bl e reg| on of the heavy

chain e.g. at position asparagine "Asn 52" of the

asparagl (58 P8 Bt Bes-~ AP B HINE e s R hB G e algo SEQID

NO:1.may al so conprise, as illustrated herein, the
glycosylation in the vvel I conser ved gl ycosyl ation site
in the Fc-part for ex asparagi ne Asn 306 in the

Thenph;aama%?@rléa Feassateral g orfrwéatmlﬁ ePln 1S dRpANTON c B2y ppRIpRYIse the

exempl & body dyT‘Qe ab Qefhed MRl V%Caﬁlayésaltllﬁgtrated in the appended
ti'bo y('1n cs in the neaning o hi's 1nvention

examples)mAlcccsrdmgtyhesahriar@annai@utlmﬂldpgiememéyfowmubﬁnoom dootpnising Abeta

vari abl e regi ons o chain -, regio
antibodgh FaY (HPaPH oRIgHe eGRSEH A BRl FOFRPSY dbipf A<l glycosylated
Abeta %tﬂﬁ)ﬁﬁ’/k 3&' Bh- %@céﬂ&té@%b@@ Sntito@9i Aorohii@el th@ayy as defined

chai ns, poSition asparagi ne Asn 52 of the
above. her ei n exenpl ified "Abeta antibody A". This

"doubl e-gl ycosyl ated 1gQd -form or doubl e-gl ycosyl at ed

| C e a e

PhABCIR of g RAR, NERETE P, HochlitiSh Pbaficald Bhikta antibody
molecu$éstrﬂayl donipie tignste@rofabl e/ constant Fc-part, in

Apartlcul ar .o sition 306 of the exenplified "Abeta

ant {bodprosein M&géﬁ’&éﬂ“ IfiCRie 1 illustrates

Cor E@Sp%ﬂé){&gaﬁ%’gém pulBLALH, 8%, a%ﬁﬁérp%hﬁﬁ%éj&ifgin%ography;
ch a post-translational nodification in the
var| abl end,egtiomgllye. g. in both variable regions of the
hea chain (;bot h are, in context of
t hi Z% i ﬁ'\?%ﬁi“?lgﬂo%fiﬂéﬂﬁ%l&uég{%g % 'non- gl ycosyl at ed
forni, conprising no glycosylation in the variable
'IThegiuﬁﬁc&tfont protdeebinpy @baiphise Kather tshps, llmmﬂgéwﬁﬁﬁwtﬁtm steps,
mM' may neverthel ess conprise ?I ycosyl ti 0{1 ‘)6’?’
e.g. dquﬂtr@tr@ eotradiel Flet gine- (@"Plé@goﬁ)a 561% iRt b dhipisoregvisaged
and fea@{f)mla Eparidfig dPSIn ﬁ?ﬁg@g Ir%_?e@fedt(g'g W ion%@i@ﬁa@fg¥ %ﬁromatography
yos ation site o art, 1 n particular
steps MAP ROGSAGT GBY o ﬂﬁrhma@mmgzﬁze @?clasprarch@mvéogrmshy) may be
06 in the non-variabl e/ constant Fc-part as defined
erein; see also SEQID NGO 1. The pharnmaceuti cal
parenteral fornmulations of the invention may conprise
Pidtgin AXBNRIg@édp spasfi@ lpahd hadyh Aindstodéfel Rededion ejfnmost IgG1
above and as illustrated in_the appended example
isotypeacki o dyarszeds By dopiartirsenf StaphyloaesHs épgus and can’be isolated

therefr(grﬁréﬂﬂl ?ts PLH d:%[e{g)rnﬁb%} GpihP &ledds aﬁ@depa@%é% BRYel BILIafiBns are

osy at antibody Ao
avallabtk)ubmﬁ}egilgmos&h adxathple for a protein A column which may be used is a

MabSelect (Trademark) column. Ideally the column is equilibrated with 25 mM Tris/HCI, 25

omitte

mM NaCl, 5 mM EDTA, the cell culture supernatant is loaded onto the column, the column
is washed with 1 M Tris/HCI pH 7,2 and the antibody is eluted at pH 3.2 using 100 mM

acetic acid.

Cation-exchange chromatography exploits interactions between positively charged
groups in a stationary phase and the sample which is in the mobile phase. When a weak

cation exchanger (e.g. CM Toyopearl 650®) is used, the following chromafographic steps are



Abeta anti body A or non-glycosyl ated Abeta anti body A
or m xtures thereof as defined above. Purification of
w@bkopsospbat i on i sof ornms of reconbi nantly expr eBGEEP2007/010825
Abeta anti body nolecules nay conprise the steps of:
(1) protein A colum puri fig:ati on; (2) ion exchange
colum purification, e.g. a cation exchange
chr togra gt ' N, {3 [ p '
perfomizdy 48" ptea pitioh oo R BRIk celeht 3 RRGHERY BEER A etuace
and waSBIBrwiE 1f00r inlveracstiensid pH ke tHeu htitiidycio ndeted raatli Bactionated by
_steps, e.g. diafiltration_or analytical steps, e.g.
applying steps of Ae0 BMMAIsodinapacetass (Rbhd-8-4.8) qud %,qosral\’bmd?@a@é%;ate (pH 7.8-
< I.b t : t icC ' I :
6.5). VAR A TR By R e Bl OBl i P fction and mono
glycosylmyd seforar fractidn ard orarallylehited; esingithe sdcepd step tge. naxi-glgcosylated
excl usi.on chrogﬁg%raphy) may be onmitted. Protein A

isoforn} Zactiogig poymally l'i gand which binds to the Fc
region of nost 1gGl isotypes. It is synthesized by

FROAR stbh@iciforPéx BhRRAYE 8COR TW§oridea5D) ditdarkti®BdPean be eluted by
I sol ated™ therefrom and coupl ed to chromat qgraﬁ)hl C
p

salt stepgsatifer Gaukbpration )@ﬁé]@,e oflugwl wﬁh eié)an@({ia@ﬁg agi 5.0, loading the
oA TSR3 T 0 LR g 210 v
sodium_(tl_irh!l(g;ﬁél_és b&g’%{nleryfiM lI'hNgn & 6tdomnm nﬁlhfélsﬂiwpl o'thBOahib’fiawtit: lacidsandN 50 mM
sodiumsilasidsas apRlieisBY deigiat sk SeR BN EBIa AhinS GoRbICEiGA Tapd isoform
fractioﬁé‘%ﬁi:rglgnégg}%ﬁgyl%a— 'iéo%rgpg%éoﬂﬂrrr{/l aré n8ffaliynQuA! bPedYsetshd salt step

3.2 usin aceti c acid.
the nonedy¢splateddbefnge ichororally egrtehhy expl oits interactions
bet ween positively charged groups in a stationary

h and th anpl e ih,ch.is.in the nmobile phas

G o T e B e ghipa orh ¥ ek B R Raneer column
(e.g. Sﬁ@@f)hérbsej% b @Gkaitt fradfeat:| AfeMpreeduinbmtion! Raking @idewashing the

are WD 2008/ 071394 PCT/ EP2007/ 010825 18 gxerforrred:
columnygttnd} 4 Sraeeaiugredisnisi apaliod fram HomMES L > dp POFRMIMES /1 M

P k fo fr [ ' i .

sotium A 005 P05 S0 200200 M) DuLS91A oo
and nobrghydosylaetedofoym frpgtionis naye stoemsllpfel@sd separselii. Um the following

double%_f eEosa)ggt% ?s'?olggrpﬁfrgﬁg)nf %ggtpgxgqqglgy%%fﬁ%{f {?P%%gl}i%}c%og %'{2'1}, be pooled
to resuléj lﬁﬂl% Sr&utepsH laAd/BE a lds aferamibs dchi@ireand nono-

ycosyl ated isoformfraction are normally el uted,

using the second step the non-glycosy] ated )
Further purification of the mixture of double- and mono-glycosylated antibody

molecules, e.g. immunoglobulins, may be performed by size exclusion chromatography. An
example of a useful column is a Superdex 200® column. Examples of running buffers
include histidine/sodium chloride, e.g. 10 mM histidine/125 mM sodium chloride/pH 6, and
phosphate buffered saline (PBS).

Anion exchange chromatography in the flow through mode followed by a
concentration/ diafiltration is an alternative purification step. Q Sepharose® is an example
for a resin for the anion exchange step. For example, the eluate from the SP chromatography
may be threefold diluted with 37,5 mM Tris/HCI pH 7.9 and passed over a Q-Sepharose
column pre-equilibrated with 25 mM Tris/83 mM sodium acetate. The flow through is
collected, adjusted to pH 5.5 and concentrated by ultrafiltration using e.g. a Hydrosart 30



isoformfraction is normally eluted. Froma strong

cati on exchanger (e.g. SP Toyopearl 650) the anti body
w@amsozded uted by salt steps: After equili br abCDEP29D7/010825

the colum with 50 mM acetic acid pH 5.0, |oading the

Protein A eluate with pH 4,4he first elution step

using 50 nmM acetic acid and 210 MM sodium chloride is

efor d. cond elution st f t
B a s e e STy BBl pdil e ffmpte 10
volmnefslofsonﬂalmstﬁﬁmmm{xwre of the doubl e-gl ycosyl at ed
isoform fraction and nono-gl ycosyl ated i sof orm

fraction are nornmal | y el uted, by the, secoi{‘jqqlt salt step
Astsiefinesh am\gﬁe aByhosydsopEBy BHelse CRBISF (3) heieglycqsylation(s) in

the con?tqgi/on vari: fe n‘gﬁ{r 6%@ B{mﬁ@(yd 5190%% % g;%ﬁ?‘gg%?ﬁ%:ﬁo%%{ %@ e.g. in

the Fcgattt ing aﬁdlige}it Said t@ycopyle&muuh i the aftd-pari reletedi togaawell conserved

was hi col H 4.5 a salt
elycosigian Biing Beei6ra e HFf g0 BoROB P RRLT oy chain, e in
ccordaﬁlggwmtﬁgheﬁeirg@efﬁiéd@)i@ [eiee 1t he doubl e- gl ycosyl at ed

I sof orm nono-gl ycosyl ated i soform and
non- q%‘gg/cos ylated isoform fractions are normally el uted
8

Tbe;j tqglorn of thqeam]bpqilgwcg@prlgﬁgum @egfpy'@@lqung& @igthis invention
may be Sﬂ)fn?cigc{n Hpef 8 Ir‘%&daol}qn ugh%ﬁ%ﬁ/deat}o%?%d ﬁﬁ%g d{?(:?ns %la/f:osylated

fraction ITH ooIe O res

CH2 d(ﬁﬁﬂhgrbeanﬁ@NLlﬁlﬂ&daiﬁtgbbmdl}mMe)at Blsrparaglﬁteri(]ﬁe(msn 306) of the CH2 and
f f th f bl e- .
non-cofipRLiGRy ey nﬁgld@éwﬁmmﬁﬁaa Eosaestatid ot thegglycosylation at Asn-306 is

of the gﬁﬂ{}gr&%mg&ﬁg& exa ab % Red Qe %'eﬁt%sa%ﬁéri{ﬁ:' Qfucture with

romat ogr T a useful colum is a
variablSeqbditioe nf G@OX arm suglarsm. Exan'pl es of running buffers
i ncl ude hi stidine/sodium chl oride, e. g 10 nM

st.i di ne/ 125. sadi u hl orj
ol B wherek e Ut o) o ST e AREuPAGT BB 1008)
ImmunbNRENE 68| 6761 ERgtor rfmqtmoholdmdngpamcum@ @p@mﬁd m-ﬁweffector
diafiltration is an alternative &urlfl cati on step,

ligand miprRetiesdiany besn discassaiidfens dP002) launwngl dreth §e(1aR) oQW 65 and

I
o EYOTEIRRI P 12500 T2, s PP ol A0 08 copspens

to “Asi2D%7 mﬂhepleaﬂatayaanh (Feabae tl 99V e FequexSephBrotsrs of &hounological

imeresbe by o Sé e vyt uie? oE HeBlt SRR Mg

concentrated by ultrafiltration using e.g. a Hydrosart

138 c¥kdid RBOHIMI AN riuRR{d8 6f i@ éntiochds K Mquid or lyophilized

nmenmbrane, In the fol | ow ng the concentrate may be
formulgfioaf omprisingd agai nst for exanple 10 vol umes of 20 miv

) i fined above, antibody
aboutP 1% agé&%/()b'glgaﬁﬂ“og%%%prl se”(Ca) further

- 004%] Teesy@uign(s) in

- 20 mM L-histidine,

- 250 mM Sucrose,

- atpHS5.5.

In another embodiment, the formulation according to the invention also comprises a
lyophilized formulation comprising: ‘
- 75 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,



the constant/non-vari able part of the antibody
nol ecules, e.g. in the Fc-part of an IgG e.g. in the
wo-e00part394 n an 1gd. Said glycosylation in thePCEPWOT/010825
relates to a well conserved glycosylation, being
characterized in [ ocated ofy position Asn306 of the
heavy chain, e.g., in accordance with the herein
fi.ne EQID NGO 1. The 1gG Fc region of the
'20m]\g§‘t'}ing%%flégs conprised in the formulations of this
-250 mM%8&biQN may be a horodi mer conprised of inter-chain
di sul phi'de bonded hi nge regi ons, glycosylated CH2
-at pH 8l6mai ns, bearing N-1inked ol i gosaccharide at
asparagi ne 306 (Asn-306) of the CH2 and
or non-coval ently paired CH3 domai ns. The ol i gosacchari de
of the glycosylation at Asn-306 is of the conplex
bi ant ennary type and may conprise a core
-75 mgﬁébt%&%‘ﬁéﬁoﬂﬂe structure with variable addition of
-OOZ‘VOtt er msugars. The ol i gosaccharide influences or
eV e i &8s Fc structure and function (Jefferis (1998)
.20 mM TMER4inRev. 163, 50-76). Effector functions,
nunbering particul ar specific 1gG Fc/effector |igand
-250 mMhSecr@sd,i ons have been di scussed (Jefferis (2002)
| mmunol Lett. 82(1-2), 57-65 and Krapp (2003) J Mol
-atpH Bidel . 325(5), 979-89). This conserved Fc-position
Asn-306 corresponds to "Asn-297" in the Kabat-system
I YahabtheA&H8adisRAY eRcEmolktil adcetdifg &f the ifRencbogisc @bmprises
Interest, 5th Ed., Public Health Service, National
a liquid| fesmulatioe somprisiedl t h, Bet hesda MD.) In a certain
enbodi ment, the fornulation of the invention is a
-37.5 mg/mli Abese apylenstyisl i zed fornul ati on conprising: - about
to ut 200 ng/ nL Abeta anti body, - 0.04% Tween 20
-0.0ZV{‘}\]\)r?en??(gb&w L-histidine, - 250 nM Sucrose, - at pH
-1Oml\§'L5hiﬁ!i5in@,n°t her enbodi ment, the fornulation according
to the invention also conprises a |yophilized
- 125 miMSiitdosd,i on conprising: - 75 ng/ nL Abeta anti body, -
0. 04% Tween 20 w v, WD 2008/ 071394 PCT/ EP2007/ 010825
-atpH3@®.- 20 nM L-histidine, - 250 mM Sucrose,

or

-37.5 mg/mL Abeta antibody ,
-0.01% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Sucrose,

-atpH 5.5.

In still another embodiment, the formulation according to the invention also comprises
a lyophilized formulation comprising;:
- 15 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,
-20 mM L-histidine,
-250 mM Sucrose,
-at pH 5.5.



-at pH5.5. or - 75 ng/nL Abeta anti body, - 0.02%
Tween 20 wv, - 20 nML-histidine, - 250 mM Sucrose,

WO 20080H3% 5. I n yet another enbodi nent, the foPCIERL00TON0825
according to the invention also conprises a liquid
formul ati on conprising: - 7.5 ng/nL Abeta anti body,

- 002%Tvveen 20 wv, - 10 mM L-histidine, -125 nM

l{gf %Sfi}lef oeglagrit the %miLBatﬁg}\rA %cﬁ}%{ Iﬁg‘%ﬁ%g %eﬁﬁ{lﬂb gﬁ%mpdses

a]yophm@dmulatro@tcoﬂ’rpr&n@ In still another enbodinent, the

formul ati on according to the invention also conprises

220 me M){Abon%ggidt%gg%f ormul ation conprising: - 15 ng/nmL Abeta

04% Tween 20 w v, - 20 nM L-hi sti di ne,

-0.011% Bond Wucr ose, -at pH 5.5. V\D2008/ 071394

PCT/ EP2007/ 010825 21 In still another enbodi ment, the

-53 deL-ﬂnsItldtneon according to the invention also conprises

ophilized fornmul ati on conpri sing:

-66.7 mM ucrose,

at pH 5.5.

In still another embodiment, the formulation according to the invention also comprises

a liquid formulation comprising:

- 7.5 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,
-20 mM L-histidine,

250 mM Sucrose,

-at pH 5.5;

or

- 7.5 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Sucrose,

at pH 5.5.

In a further embodiment, the formulation according to the invention also comprises a

lyophilized formulation comprising:

- 75 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,

- 20 mM L-histidine,

-250 mM Trehalose,

-atpH 5.5.

or

- 75 mg/mL Abeta antibody ,



- 20 ng/nL Abeta antibody, - 0.011 % Tween 20 W v, -

5.3 MM L-histidine, - 66.7 nM Sucrose, at pH5.5. In
waiBl7@not her enbodi ment, the fornmul ati on accPCHEP2POT/@10825

the invention also conprises a liquid fornmulation

conprising: - 7.5 ng/nL a anti body, - 0.04% Tween
20 wv, - 20 mMML-histidine, - 250 nmM Sucrose, -at
5.5.0 - 7.5 mg/ nL Abeta antibody , - 0.02%
‘0-02‘V°FTJ§J%%€H5-’QOW{MV, - 10 nM L-histidine, - 125 nM Sucrose,

.20 mML-R&idne- !N a further embodi ment, the fornulation
according to the invention al so conprises a

-250 mMy Opdhialosged formul ati on conprising: - 75 ng/nL Abeta
anti body, - 0.04% Tween 20 w v, - 20 nM L-hi sti dine,

-atpH 5.5250 nM Trehal ose, -at pH5.5. or - 75 ng/nL Abeta
ant i body, WD 2008/ 071394 PCT/ EP2007/010825 22 - 0.02%

InTM8EMoRr Wnbodiniert Ah& M thrultihi adEding to the invention also comprises
a liquid formulation comprising:
-37.5 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,
- 10 mM L-histidine,
- 125 mM Trehalose,
-atpH 5.5.

or

-37.5 mg/mL Abeta antibody ,
-0.01% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Trehalose,

-at pH 5.5.

In still another embodiment, the formulation according to the invention also comprises

a liquid formulation comprising:

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Trehalose,

-at pH 5.5.

or

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Mannitol,



- 250 MM Trehal ose, -at pH 5.5. In still another
enbodi nent, the fornulation according to the invention
WQL®S/0TBHpri ses a liquid fornulati on conpri si PGI/EP2007/010825

37.5 ng/ nL Abeta antibody, - 0.02% Tween 20 wv, - 10

nmM L- hi stidine, - 125 mMJyehalose, -at pH 5.5. or

- 3 7.5 ng/nL Abeta antibo%@, - 0.01 % Tween 20 w v,

10 MM L-histidine, - 125 mM Trehal ose, - at pH
-atpH¥35 " |'h still another enbodiment, the formul ation
according to the invention also conprises a liquid
formul ati on conprising: - 75 ng/nL Abeta anti body, -
0.02% Tween 20 wv, - 20 nM L-histidine, - 250 mM
- 75 mgimkWdietrsantibodyt pH 5.5. or - 75 ng/nlL Abeta anti body,

o 0.02%Tyveen 20 wWv, - 20 mMML-histidine, - 250 nMV

- 0.02%\wene 2 WD 2008/ 071394 PCT/ EP2007/ 010825 23 -at pH

-20 mM Lhistidhe,

- 140 mM Sodium Chloride,
-at pH 5.5.

or

or

- 150 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 250 mM Trehalose,

-at pH 5.5.

or

- 150 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 250 mM Mannitol,

-at pH 5.5.

or

- 150 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 140 mM Sodium Chloride,
-at pH 5.5.

or

- 10 mg/mL Abeta antibody ,
- 0.01% Tween 20 w/v,



- 75 ng/nL Abeta antibody, - 0.02% Tween 20 wv, - 20
nmM L- histidine, - 140 nM Sodi um Chloride, -at pH 5.5.

W@er00sA018M ng/ nL Abeta anti body, - 0.02% TweenPQUER007/010825
- 20 MM L-histidine, - 250 mM Trehal ose, -at pH 5.5.
or - 150 ng/nL Abeta antipzpdy, - 0.02% Tween 20 w v,
- 20 MM L-histidine, - 250 nM Mannitol, -at pH 5.5.
r . -. 150 ng/ nL Abeta antibody, - 0.02% Tween 20 w'v,
- 20“&50h‘ﬁmﬁ?lﬂg’hi stidine, - 140 nM Sodi um Chl oride, -at pH

) ; 2 /' mL Abeta anti body, - 0.01% Tween 20
140 G Soffgm gt °

. 1394 PCT/ EP2007/ 010825 24 - 20 mM
- atpH5histidine, - 140 nmM Sodiumchloride, - at pH 5.5

In a preferred embodiment, the formulation according to the invention also comprises a
liquid formulation comprising:
- 10 mg/mL Abeta antibody ,
- 0.01% Tween 20 w/v,
- 20 mM L-histidine,
- 140 mM Sodium chloride,
atpH 5.5

In another preferred embodiment, the formulation according to the invention also
comprises a lyophilized formulation comprising:
- 75 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,
-20 mM L-histidine,
- 250 mM Sucrose,
atpH 5.5

_In another preferred embodiment, the formulation according to the invention also
comprises a lyophilized formulation comprising:
- 20 mg/mL Abeta antibody ,
-0.011% Tween 20 w/v,
-5.3 mM L-histidine,
-66.7 mM Sucrose
atpH 5.5



In a preferred enbodi nent, the fornul ati on according

to the invention also conprises a |iquid fornmulation
weawporshyg: - 10 ng/ nLh Abeta anti body, - 0. ORCHERZSETI010825

20 wv, - 20 mML-histidine, - 140 nmM Sodi um chl ori de,

at pH 5.5 In another pref ed enbodi nent, the

formul ati on according to tte inventi on al so conprises

a |lyophilized formu ing: - 75 nmg/ nmL Abeta
anti body, - 0.04% #3{3@%8%?’ 20 MM L- hi sti di ne,
- 250 nmM Sucrose, at pH 5.5 In another preferred

Figure & rrbSchamnt pf t Heulfler, mmherto- orandc cwmdglpepsylatadn eantibpdnt inaplecules

al 38 Es a lyophilized formulati on conpri sing:
antlbody, - 0.011 % Tween 20 W v, -
53m\/|Lh|st|d|ne - 66.7 mM Sucrose at pH 5.5 WO

Figure 2ooebﬁtmt3@ﬂmp@crmzpzmatﬁm1ms¢5y siz-gxiclusim @Emmlgsraphy of Abeta

O by S8 B A U 1o 5n R Bl AL SR8 ana

Conh@cruns%rm&o rtoas ral@ites. MAAsbdyy prebaratiens kesfregre-dried and
chr omat ogr aphy Abeta anti bod%/ A formul ati ons after
st aFacoByituted &b@p}r@hcwe@@tw@a@ BowLland 40C/ 75% h
for up to 6 nonths. Antibody preparations are
Figure 8r e€aftedt b thodoher Bﬁdaeﬁminécﬂﬂbg'dizte@e)d&b.niidmaéhromatography of Abeta

concentration of 75np/nL. .3 Content gof naner
as aeibody ﬁe@nwlaélp% & |S£?§ﬁ and emt&%ﬁ%gﬂﬁ a%ﬁyr%f E/6tb%rh and
AbEYGoC/75%rh for 3 months. Antibody preparations K, L and N are formulated at

75mg/mL, whereas preparations O, P and Q are formulated at 150mg/mL.

EXAMPLES

Liquid and lyophilized drug product formulations for subcutaneous administration

according to the invention were developed as follows:

Preparation of liquid formulations

Abeta antibody comprising a heavy chain as defined in SEQ ID NO: 1 and a light chain
as defined in SEQ ID NO: 2 (“Abeta antibody A” in the context of the present invention) was
prepared and obtained as described in WO 03/070760 and was concentrated by ultrafiltration
to a concentration of approx. 40 to about 200 mg/mL in a 20 mM histidine buffer at a pH of
approx. 5.5. The concentrated solution was then diluted with the formulation buffer
(containing sugar (respectively salt or polyol), surfactant and buffer at a pH of approx. pH
5.5) resulting the anticipated antibody concentration of approx. 7.5mg/mL, 37.5 mg/mL, 75
mg/mL or 150mg/mL formulated in the final bulk composition (e.g. 10 mM L-histidine, 125
mM sucrose, 0.02% Tween 20, at pH 5.5).

Alternatively, Abeta antibody A was buffer-exchanged against a diafiltration buffer
containing the anticipated buffer and sugar composition and concentrated to an antibody
concéntration equal or higher than the final concentration of approx. 37.5mg/mL. The

surfactant was added after completion of the ultrafiltration operation as a 100 to 200-fold



anti body A formulations after start and incubation at

5C, 25C/60% h and 40C/ 75% h for 3 nonths. Anti body
w@e@parabi ons K, L and N are fornul ated at  75pgr/RE2007/010825

whereas preparations 0, P and Q are fornul ated at

150nmg/ nL. EXAMPLES Li qui d%f)zgnd | yophi li zed drug

product for nul ati ons for sUbcutaneous admi ni strati on

cor di t nve on _wer v
stock sqUGTHPAPT SRR P UIOR o R R G RS o gy Bsted with
a formﬁlgff@ﬁ IR RnhedMY tﬁ@qdéhtfbﬁl @géipitad dompokidohDidNfie final Abeta
and light chain as_defined in SEQ 1D NO 2 ("Abeta
antibodzp At ¢d31@dl}lrwbn|QfaPh@Xc%n§@3ﬁ/méﬂf the present invention)
was prepared and obtained as descrl bed in WO
{ t
RO R BTSRRI s an
asepticaly fillddiusde igﬁtﬂgeb uafuimeﬁphate mtbtenfe 6 aﬂpgkaxs vﬁldiclo%kiewnh ETFE
concentrate SOl ut en dil ut d with t
(Copolyregr il ciige a5k Rl u<(re tﬂgp% ﬁaatgﬁaéb °t Ff@ga%rétape glugrimp caps.
The ﬁlﬁ%lﬁm@rw&o@’ﬂ}bi 2 A4hf a¢hedd! fopRdiabbhs WerdbtofedPHl @fferent climate
appr ox. . 5) resulting the anticipated antibod
condltlmnﬁ)erdlffaltenbmtelfvah\?ppf ome ZHCBﬁ’ngd b3751@kmg/ ﬁLWCVB at a shaking

frequeneng ﬁ.ggg@) 111}1150?‘?@} arfgfr %w § rgscﬁt h E_ilg ?lhe gﬂes were analyzed

before &hd0At4 dpEIShg2Re stdss l@éﬂtﬁbﬁt})e aAJﬂB’ﬁd&zﬂ &tﬁdtkl(ﬁisyl) U—‘bepéttrophotometry,
anti body A was buffer-exchan

2) Size dixghusionr Ghromstagnarhyr (SEEQ ﬁpéﬁ egmetashfq d5termripg the turbidity of
the sohR% fer and sugar conposition and concentrated to an
i body concentration equal or higher than the final
concentratlon of approx. 37.5ng/nL. The surfactant
Pmamraddmd)falebahnlmd_'goemlﬂnnmfs amd liduid offorinulatidnsnreconstituted
OQ to 200-fold WO 2008/ 071394
i FeZ5—=2b stock solution to the anti body
soI ution. The concentrat ed anti body sol ution was

SeRItiBAS 8Capprdxt) 378 themalu! Aet-Damtibely e W@Btp%ﬁarddgastd&&nbed above
i dentical excipient _conpositign to the final

for hquaiﬁqrmwlons comecyephitizatinn wethed knewn 13 thesarkyy mend%? fo be within
ti r I
e ek GRATAE TR LSS, BE AR bRe, Barml e s
includedithe e@pﬂmgaifrths ﬂranfbmwmt fporstreoml temﬁemrmrg t@aspprok &°€ (pre-cooling)
cl gsed wi t

and 2 TR P PP 5t SOy 8RS CoEdere A BB [ Qg BaR dolsyed by @ holding

step at ﬁﬂouerfb%oﬁf"@%ours-rﬁ%efﬂrkﬂ dryiak 4B WiSepfdRheKat 2 létel'témperature of
hese fornul ati ons were stored at different c i mat e

approxcdﬁ&E ahdashimbenipresarenf anpmex r8Patbar der abowk 63 hgurs. Subsequently,

e ecSHL SRR RBELR  BE miy AR TSI 257

followedatPA ﬁﬁld\ﬁ/@' Qe@Bad 5 R fbr at least 5 hours at a chamber pressure of approx. 80

pbar (the applied drying schedule is presented in Table 1.)

Lyophilization was carried out in an Usifroid SMH-90 LN2 freeze-dryer (Usifroid,
Maurepas, France). All lyophilized cakes in this study had a residual water content of about
0.1 to 1.0% as determined by Karl-Fischer method. The freeze-dried samples were incubated

at different temperatures for different intervals of time.

The lyophilized formulations were reconstituted to a final volume of 1.2 mL with water

for injection (WFI) yielding an isotonic formulation with an antibody concentration of



before and after applying the stress tests by the

anal ytical nethods 1) UV spectrophotonetry, 2) Size
waEx@B0zi3on Chr omat ogr aphy (SEC) and 3) nephel oPEL/ER200T010825

determne the turbidity of the solution. Preparation

of |vophilized fornulation§7and l'iquid formul ati ons

reconstituted from such | yophilized fornulations

| utj gns_of approx..,37. / " i body A"
spprox, et & ERT TP B b ERERRp R Him€lor the frecze-
dried cdkes Miak abhi@tSto 4. AIRHis lof Tt redhstRitddshnisleswvas éitlich @erformed

art is intended to be wwthin the scope of, the

immediptelye pfterorecorBitutiona pp adier ehid hqwpmrcubation; rsriogr ofclbs Feconstituted

oo fgeodthis study included the cooling of the

liquid S#%Efr%ualtggiéo'n fromroomtenperature to approx 5C
(pre-cooling) and a freezing step to -40C at a plate

Thochmplesratre afalygeprinx 1) 17 spectrophotdnmatey X)ydeerohatiangof the
step at -4QC for out .2 hqurs ., The fi dryjng ste
reconstii,ai ey i Se PR (e o SEGy it 9. Fhod of
nephel Ao RRMRRe tHE BRBINE oPtheadRitn. 80 bar for about 62

hours. Subsequently, "the second drying step started

with a tenmperature ranp of 0.2C/ mn from-25C to
SeExclpnen Ghsempipgeaphy| GEAY Wasepsesh tpgetestopolyble kigh tmelecular

w455, Toghe PR L0 SO 12 it (DA o

formuldtLi}ﬁgpP Thé Zxﬁ&tgﬁdh WS pedothiegd on Lﬁl\/aMﬂChmmg raioa HB’ZC? dstrument
. freeze-dr ro re rance).

~ equippqgdy Wik 2 iné%hae%EJ[e%‘é @@i ég@% &QHH%FE alif%cw% er, B ggrgates and
hydrol}ﬁkféﬁ%_%ﬁﬁct?far@k%%%rate@ By &R idocPHecasuelsh gfrgﬁfé?@sﬁ& 0.2M K,HPO, /

FI scher hod. "The freeze-dried sanpl es were
0.25M KGfu pHt 20 as siobile phaseemd wenepleteatedrag s Wayelengthfod 28Anm.
intervals of tinme. The |yophilized formul ati ons were

constituted t final.v f i
oSSt oty GRBsHY IR Moihy Roflept iy BRiimed on o
Varian \Bakn Bid (8N tsbb@ehphemeer ital§00imo NeWOpRa8/s8rtipB34were diluted to
PCT/ EP2007/ 010825 27 apPr_ox. 75 r%/ﬂ; and a viscosity
approx o). @gank hakh 32GpaM  IThistididgoRst iStut T8 RPN Gengepgration was

calcula{eﬁgiggo?dingre. ggioqlaﬂ(es was about 2 to 4min. Anal ysis of
the recofistituted sanpl es was either perforned

i mredi ately after reconstjtuti or after a 24 hour
Equatidni¢ubat i on pﬁ{téngOQ{enggé(#%rTnzépmff @qu?rqui d sanple

at 25C. The sanpl es were agﬁﬁédé;gw& w

spectrophotonetry, 2) deterni nawg n_é %he

reconstitution time, 3) Size Exclusion Chromatography

SEC) _and 4 od o rve t et erdi .
e prsopfragon TS 8pen sEPGPSERE o Rk HR OV Wsorprion

at 280 Ght enBtgkaRdYof Sgh) svasriuged 320 mrtadt mahiplibd evith gie dilution
mol ecul ar
factor, which was determined from the weighed masses and densities of the neat sample and

the dilution buffer. The numerator was divided by the product of the cuvette’s path length d

and the extinction coefficient €.

Clarity and the degree of opalescence were measured as Formazin Turbidity Units
(FTU) by the method of nephelometry. The neat sample was transferred into a 11 mm
diameter clear-glass tube and placed into a HACH 2100AN turbidimeter.



wei ght speci es (aggregates) and | ow nol ecul ar wei ght

hydr ol ysi s products (LMN
woreaoRodisvas perforned on a Merck Hitachi
equi pped with a Tosohaas TSK G3000 SWKL
egates and

i nstrunment
| ntact nononer,

col um.

in the

a

fornmul ati ons.
7000 PPL/EP2007/010825

hydr o

The

lysis

products are separated by ‘an isocratic elution

Table 107!

280nm

i u%v%% 0. i\/l

i)
§\VA Spectrosco

K2HPO4 /

0. 25M KCL, pH 7.0 as

re detected at a wavel ength of

v used for

determ natio
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Clarity and the degree of opal escence were neasured as
Formazin Turbidity Units (FTU) by the method of
nephel onetry. The neat sanple was transferred into a
11 mm dianmeter clear-glass tube and placed into a
HACH 21 OOAN turbidinmeter. WO 2008/ 071394

PCT/ EP2007/ 010825 28 Cycle type | Table 1

Freeze-dyi ng Ranp Rate Vacuum Set Shelf Hold tine
point Step tenperature (Cmn) (mn) (C (pbar)
Pre-cooling 5C 0.0 60 - Freezing -40C 1.0 150



Primary Drying -25C 0.5 3700 80 Secondary +25C 0.2
300 80 Drying WO 2008/071394 PCT/ EP2007/010825 29

wWaamBe7B394Lonposi ti ons of
product formulations according to
Conposi tion
Lyophi l i zed Fornul ati ons
20 mM L- hi sti di ne,

For mul ati on

)

the i

nventi on

"Abeta anti body A" drRCI/EP2007/010825

ability data in Tabl e)
nmg/ nL Abet a anti body A,
Formul ati on A 250 mM Sucr ose,
Table D. Chvapsiticasoff 2Ade20antitatdypA!’ Brag pratuat forSnulations according to

Excl usion . - HPLC Turbidity Tinmepoint conc. after
Mo enie  reconst. HWV (% . LMN (% reconst.
g —(FTY)— it atT 72819961 2054
4 hat 74.8 1.9 96.0 2.1 5.3 | 25C afterCompasiion 1
nth 74. 5FarmuBfioa 2.5 5.4 @t 2-8C 3 nonths 74.2 2.0
5.9 2.1 5.6 at 2-8C 6 nonths n. d.(Stbiligada?a 2n Table)l.
Lyophilized Formulations '
75 mg/mL Abeta antibody A,
F lation A 20 mM L-histidine,
ormutation 250 mM Sucrose,
0.04% polysorbate 20,
atpH 5.5
Protein Size Exclusion - HPLC Turbidity
Timepoint | S°P¢ after after
P reconst. | HMW (%) . Mox;omer LMW (%) | reconst.
(*)(mg/mL) (%) (FTU)
Initial 72.8 1.9 96.1 2.0 54
24 hat 74.8 1.9 96.0 2.1 5.3
25°C after
reconst.
1 month 74.5 1.7 95.8 2.5 5.4
at 2-8°C
3 months 74.2 2.0 95.9 2.1 5.6
at 2-8°C
6 months n.d. 2.0 96.0 2.0 n.d.
at 2-8°C
6 months at n.d 2.3 95.7 2.0 nd
25°C/60%rh
6 months at n.d. 3.2 94.8 2.0 n.d.
40°C/75%rh




25C/60% h 6 nonths at n.d. 3.2 94.8 2.0 n.d.

40C/ 75% h WO 2008/ 071394 PCT/ EP2007/ 010825 30 75
worgiosk78bet a anti body A, 20 mM L- hi sti di ne, PCT/EP2007/010825

Formul ati on B 250 mM Sucrose, 0.02% pol ysorbate 20,

at pH 5.5 Protein Size Exclusion - HPLC Turbidity

Ti mepoi nt conc. after Mononer after reconst. () HW

(%9 LMN (% reconst. (ng/nm) (%9 (FTU) Initial 74.9

1.9 96.1 2.05.3 24 hat 73.8 1.9 96.1 2.0 5.2 25C
e e e e e T

3 nmonths 73.9 2.0 95.9 2.1 6.0 aff5 2agGLAAbmatitsbady
2.0 96.0 2,0 n.d, at 2-8C 6 onths @0 mMILAistida%, 7
.0 n.d f@rw*w@mwﬁe months @t n.d. 35@nOd S8c@sd N. d.
10C/ 75% h WD 2008/ 071394 PCT/ EP2007/(0§B8351ysérbate20,
g/ mL Abeta anti body A, at pH 5.5
Protein Size Exclusion - HPLC Turbidity
Timepoint | SO after after
P reconst. (*) | HMW (%) Mor;omer LMW (%) | reconst.
(mg/mL) (%) (FTU)
Initial 74.9 1.9 96.1 2.0 53
24 hat 73.8 1.9 96.1 2.0 5.2
25°C after
reconst.
lmonth | . 743 1.7 95.9 2.4 5.4
at 2-8°C
3 months 73.9 2.0 95.9 2.1 6.0
at 2-8°C
6 months n.d. 2.0 96.0 2.0 n.d.
at 2-8°C
6 months at nd 2.3 95.7 2.0 n.d
25°C/60%rh
6 months at n.d. 3.2 94.8 2.0 n.d.
40°C/75%th




wEx@BozI3on -

Formul ati on C 20 nM L- hi sti di
0. 04% pol ysor bate 20,

Mononmer after reconst.

(mg/m) (9 (FTU)
at 73.6

ne,

HPLC Turbidity Ti nepoint conc.
() HMW (% 1 LMV (%
Initial,74.4 2.0 96.1 2.0 5.3 24 h
2.0 96.0 2.1 5.1 C after

reconst.

250 mM Tr ehal ose,

at pH 5.5 Protein Size

aPCBEP2007/010825
reconst.

1 nonth

72.7 1.7 95.7-95.9 2.4 5.3 at 2-8C 3 nonths 72.5 2.0
95.9 2.1 5.2 at 2-8C 6 nmonths n.d. 2.0 96.0 2.0 n.d.
months at n.d. 4.2 93.8 2.0 n.d. 7%0ghib%betasdtibody A,
2008/ 071394 PCT/ EP2Q07/ 010825 32 7526miNiL-hisadiae,
anti body KOrm3ltomG i stidine, For pso aiM QreHAIRE0 MM
Trehal ose, 0.02% pol ysorbate |20, ap.oabh polPsdrbat 20
Si ze Exclusion - HPLC Turbidijty TimepoifpHcpsc. after
vbnoner—after
Protein Size Exclusion - HPLC Turbidity
Timepoint | OB after after
(mg/mL) (%) (FTU)
Initial 74 .4 2.0 96.1 2.0 53
24 h at 73.6 2.0 96.0 2.1 5.1
25°C after
reconst.
1 month 72.7 1.7 95.7-95.9 2.4 5.3
at 2-8°C
3 months 72.5 2.0 95.9 2.1 5.2
at 2-8°C ,
6 months n.d. 2.0 96.0 2.0 n.d.
at 2-8°C
6 months at n.d 2.6 95.4 2.0 n.d
25°C/60%rh
6 months at n.d. 4.2 93.8 2.0 n.d.
40°C/75%rh




WQ20867894 25C after
at 2-8C 3 nonths 73.4 2.0 95.9 2.1 5.5

reconst.
Initial

() HW (% LMV (% r
73.6 2.0 96.1 2.0 5.
reconst.
5.1
months n.d. 2.0 96.0 2.0 n,
2.6 95.4 2.0 n.d. 25C/ 60%

econst .

(my/ L) (%9 (FTU)
2 24 h at 72.8 2.0 96.0
1 nonth 72.9 1. 8POBER027/d10825

at 2-8C 6

at 2-8C 6 nonths at n.d

"6 months at n.d. 4.2 93.8

2.0 n.d. 40C 75% h 15 ng/nL Abeta anti body A, 20 niM

L- histidine, Fornulation E 250 mM Sucrose, 0.04%
et — A R O—aC cOUt—the

anal ytical precision and slight V& mghhliAbgtacntibody A,

reconstitution 008/ 07134
Li quid Fof ﬁﬂ'l“éf!qt&‘l'sﬁ?;?. 5ng/ ml

4 PCT/ EE’Q&_CM/IQnﬁBaBe, 33
Abet a 250 mdddyelose,

Formul ation F 10 nM L- hi stidiine, 12f gy GEBAte 20,
St orage at 2-8C 0. 02% pol ysorjbat e 20, pp{I—g 5.5
rotein-Size Exclusion HPLE
Protein Size . Exclusion - HPLC Turbidity
Timepoint | €7 after after
P reconst. (*) | HMW (%) Mor;omer LMW (%) | reconst.
(mg/mL) (%) (FTU)
Initial 73.6 2.0 96.1 2.0 5.2
24 hat 72.8 2.0 96.0 2.0 5.6
25°C after
reconst.
1 month 72.9 1.8 95.8 2.4 5.1
at 2-8°C
3 months 73.4 2.0 95.9 2.1 5.5
at 2-8°C
6 months n.d. 2.0 96.0 2.0 n.d.
at 2-8°C
6 months at n.d 2.6 95.4 2.0 n.d.
25°C/60%rh
6 months at n.d. 4.2 93.8 2.0 n.d.
40°C/75%rh

Formulation E

15 mg/mL Abeta antibody A,
20 mM L-histidine,
250 mM Sucrose,
0.04% polysorbate 20,
atpH 5.5

(*) taking into account the analytical precision and slight variability of reconstitution.




Ti mepoi nt conc.
LMV (% (FTU) Initial 36.7
W@008/0113% 96. 2 2.0 3.6 shaki
2.1 3.4 37.5ng/ n. Abeta ant
nmM L- hi stidine, 125 nM Sucx
pol ysorbate 20, at pH 5. 5

Mononer Turbidity

(my/m) HMV (%9 (99
1.8 96.2 2.0 3.5 1 week

ng 3 nonths 37.8 BCBERP®072010825
i body A, Formulation G 10
se, Storage at 2-8C 0.01%
rotein Size Exclusion -

HPLC Ti nepoi nt conc. Monorer Turbidity (nmg/nL) HWV
(% (% LMV (9% (FTU Initial 36.8 1.8 96.2 2.0 3.3
A 8v§'é qumtﬂFarr@ulWDoiZOOS/ 071394 nCTT EF20077 010805 34
37.5mg/ N _Abet a ant i body A, r q
| -histidine, Storage at 2-8C ﬁgﬁf?ﬁ }%%%E%yo%%
pol ysor baFerm@latioatF pH 5.5 [Protei n e ExXClUS On -
HPLC Ti neqeiaBt acp8eC Mononer Turbl g‘g)
/o) (FTU (ng/nmL) HMWoO I nj tlal o poyysgpais o
3.6 1 week 36.6 1.8 96.2 2. at pH
Protein Size Exclusxon-HPLC Turbidity
urpidi
Timepoint conc. M
(mgimLy | HMW (%) | "6 ™ | LMW (%) | (FTO)
Tnitial 36.7 1.8 96.2 2.0 3.5
1 week 36.8 1.8 96.2 2.0 3.6
shaking
3 months 37.8 1.8 96.1 2.1 3.4

Formulation G
Storage at 2-8°C

37.5mg/mL Abeta antibody A,
10 mM L-histidine,
125 mM Sucrose,

0.01% polysorbate 20,
atpH 5.5
S Pcr((:;iin Size Exclusion - HPLC | Turbidity
P (mghnl) | HMW (%) Mo(r;/‘(’);ner LMW (%) | (FTU)
Initial 36.8 1.8 96.2 2.0 3.3
1 week 36.8 1.8 96.3 1.9 3.6
shaking
3 months 37.8 1.8 96.1 2.1 3.9




shaking. 3 nonths 37.7 1.8 96.1 2.1 4.2 37.5ng/nL

Abeta antibody A, Fornmulation | 10 nM L-hi stidi ne,
wEeeesagsIat 2-8C 125 mM Trehal ose, 0. 01% pol yRCFI/BR2087/010825

.20, at pH 5.5 Protein Size Exclusion - HPLC Ti nepoi nt

conc. Mononer Turbidity (fp/nm) HW (%D (%9 LMN (%N

(FTU Initial 36.6 1.8 96.2 2.0 3.5 1 week 36.4 1.8

96.2 2.0 3.5 shaking. 3 nonths 37.8 1.8 96.1 2.1 3.7

7.5 nmg/ nL Abeta antibody A, 10 mM L- hi stidi ne,
Formtaton—3—125—+niv-Suet OSE€y, . UZ70 PO ysSot bate—2
at pH 5.5 VIO 2008/ 071394 PCT Epzli’ovzm}idségeta@stl L
Abet a ant bod‘é ,(_gor mul atijon K 20 1@ivhM Imhéstiddiene,

o

250 M Tr.eh: 02% pol ysor bat 422mM Tathgdé$es. 5
Pr ot ei n § on - HPLC Ti me@ai29% polyserbatst0pner
Turbidity (rrg/rrL) HMN(% (% LMN(% ;(@Hgslnltlal

75 2 0O O wial _Ijn fal
o Vo Y. J . U

JU u L= \J J. VICTIX \V) JO. U U. (
Size Exclusmn HPLC
Timepoint Pcfc())ltmecm M Turbidity
(mg/mL) | HMW (%) 0(‘;/00;“” LMW (%) | FTU)
Initial 36.6 1.8 96.2 2.0 3.6
1 week 36.6 1.8 96.2 2.0 3.4
shaking.

3 months 37.7 1.8 96.1 2.1 4.2
37.5mg/mL Abeta éntibody A,

F lation 1 10 mM L-histidine,

S t°"““ i ;°§‘ c 125 mM Trehalose,

orage at = 0.01% polysorbate 20,
atpHS5.5
; Size Exclusion - HPLC
Timepoint Pcrc());ecm : Turbidity
P (mgml) | HMW (%) Mo(r;;z;ner IMW (%) | (FTU)
Initial 36.6 1.8 96.2 2.0 3.5
1 week 36.4 1.8 96.2 2.0 3.5
shaking.

3 months 37.8 1.8 96.1 2.1 3.7
7.5 mg/mL Abeta antibody A,

10 mM L-histidine,

Formulation J 125 mM Sucrose,

0.02% polysorbate 20,

atpH 5.5




shaking. at 2-8C 3 nonths 70.5 0.8 98.6 0.6 5.2 at
2-8C 3 months at 72.0 0.9 98.3 0.8 8.1 25 ¢ 60%h 3
woreeeslzdd 69.1 1.5 95.7 2.9 6.9 40C 75% h 75PgjI/RER2007/010825

Abeta antibody A, 20 mM L-histidine, Formulation L

250 mM Mannitol, 0.02% po:_ﬁorbat e 20, at pH 5.5

Protein Size Exclusion - C Ti nmepoi nt conc. Mononer
Turbidity (mg/nmL) HWW (% (%9 LMV (% (FTU) Initial
76.6 0.9 98.5 0.6 5.7 1 week 77.4 0.8 98.6 0.6 5.5

o _Nno o A o L 7 ot

Sl G e S e G d G 808l G Gl

2-8C 3 nonths at 72.0 0.9 98.3 O. 87%!1%;5&1&%?93%@3%

nont hs at 7 5.8 2.8 8.6 40C tidine,
DFmigdh,

2008/ 0713 7/010825| 36 10n@3tunM\Bethalose,
anti body A, 20 nM L-histidine, For 02 padysokbateld0,niV
Sodi um chl ori de, at pH 5.5
Protein Size Exclusion - HPLC Turbidity
Timepoint conc. Monomer
(mgml) | HMW (%) | "0 0 | LMW () | (FTU)
Initial 75.3 0.9 98.5 0.6 5.0
1 week 77.0 0.8 98.6 0.6 4.9
shaking.
at 2-8°C
3 months 70.5 0.8 98.6 0.6 52
at 2-8°C
3 months at 72.0 0.9 98.3 0.8 8.1
25°C/60%th
3 months at 69.1 1.5 95.7 2.9 6.9
40°C/75%rh | 4
75mg/mL Abeta antibody A,
) 20 mM L-histidine,
Formulation L 250 mM Mannitol
0.02% polysorbate 20,
at pH 5.5
Protein Size Exclusion - HPLC Turbidity
Timepoint conc. M
(mg/ml) | HMW (%) | 0" | IMW (%) | (FTO)
Initial 76.6 0.9 98.5 0.6 5.7
1 week 77.4 0.8 98.6 0.6 5.5
shaking.
at 2-8°C
3 months §1.1 | 08 98.6 0.6 5.7
at 2-8°C )
3 months at 72.0 0.9 98.3 0.8 8.4
25°C/60%th
3 months at 72.9 1.4 95.8 28 8.6
40°C/75%rh ’




Storage at 2-8C 0.01% pol ysorbate 20, at pH 5.5 Size

Excl usion - HPLC Protein Turbidity Tinmepoint conc.
woRMsOMBIMNONONMer er LMV (% (FTU) m /L | niti aPCOER2007/710825

98.1 1.2 3.7 1 week 9.7 0.7 98.0 1.3 3.8 shaking 3

nmonths 9.6 0.7 98.0 1.3 3.4, 75ng/ L Abeta antibody A,

Formul ation N 20 nM L- hi st1dine, 140 nM Sodi um

Chl oride, 0.02% polysorbate 20, at pH 5.5 Protein

Si ze Exclusion - HPLC Ti nmepoi nt conc. anoner

I O L0

Fob-ei-ty—(gr ) —HMVY (A9 I_IVM > a
73.9 1.0 98.5 0.6 17.5 1 weel Edrﬁg b%‘a&“ %f‘%
shaki ng. at 2-8C.3 pmpnths 74. 5 1 o 9 %li‘ét ne

2-8C 3 mﬁ?ﬁ@“&tl% 1.1 98.1
mont hs at Staage a1 218%4 9 3.0 n. d. 40@)0?%%9%3'5\@% ’0
2008/ 071394 PCT/ EP2007/ 010825 | 37 150my/ g ;Abes a

ant i body A,

Size Exclusion - HPLC
Protein Turbidity
Timepoint | conc. | HMW (%) | MORoMer | 1yrw vy | FTU)
(%)
(mg/mL)
Initial 9.7 0.7 98.1 1.2 3.7
1 week
. : 1.3 3.8
shaking 9.7 0.7 98.0
3 months 9.6 0.7 98.0 1.3 3.7
75mg/mL Abeta antibody A,
F lation N 20 mM L-histidine,
ormulation 140 mM Sodium Chloride,
0.02% polysorbate 20,
atpH 5.5
: Size Exclusion - HPLC
Timepoint ng;ecm M Turbidity
. omer
(mg/ml) | HMW (%) 0(2 " §n LMW (%) | FTU)
Initial 73.9 1.0 98.5 0.6 17.5
1 week 80.0 0.9 98.5 0.6 18.7
shaking.
at 2-8°C
3 months 74.5 1.0 98.5 0.6 18.6
at 2-8°C
3 months at 72.1 1.1 98.1 0.8 19.4
25°C/60%rh
3 months at 70.4 2.1 94.9 3.0 n.d.
40°C/75%rh




Formul ation O 20 nM L-histidine, 250 nmM Tr ehal ose,

0. 02% pol ysorbate 20, at pH 5.5 Protein Size
waEx@B0sizonh - HPLC Ti nepoi nt conc. NMononer Tur bPCi/ER2007/010825

(mg/ L) HWV (%9 LMV (% (FTU) Initial 143.7 1.0 98.5

0.6 5.7 1 week 151.9 1.0 98.5 0.6 5.0 shaki ng. at

2-8C 3 nmonths 138.1 1.1 9873 0.6 5.5 at 2-8C 3 nonths

at 134.5 1.5 97.8 0.8 7.3 25 C60% h 3 nonths at

141.7 3.0 94.3 2.8 6.2 400 75% h WO 2008/ 071394

Formul ation P 20 nM L- hi sti di|ne, b@@almp@&@??%if@dy A,
D. 02% pol , at pH|5.5 Pr Singsdine,
Excl usi onﬁplhgﬁaéﬁ%?@nepoi nt cgqnc. MonghemMurbhaldsey
mg/ ML) HVW (% (% LMN (% (JFTU)  0rii20% pblydetBaté 20, 0
98.5 0.6 5.8 1 week 153.4 1./0 98.5 0.6 &.pbl 5.5haki ng.

At 2-8C Protein Size Exclusion - HPLC Turbidity
. . uroidi
Timepoint conc. Monomer
| (mg/mL) | HMW (%) ) LMW (%) | (FTU)
Initial 143.7 1.0 98.5 0.6 5.7
1 week 151.9 1.0 98.5 0.6 5.0
shaking.
at 2-8°C
3 months 138.1 1.1 98.3 0.6 5.5
at 2-8°C
3 months at 134.5 1.5 97.8 0.8 7.3
25°C/60%rh _
3 months at 141.7 3.0 94.3 2.8 6.2
40°C/75%rh




3 nonths 141.1 1.1 98.4 0.6 5.9

Fornmul ati on Q 20 nmM L- hi sti di ne,

at 2-8C 3 nonths at
146.7 1.5 97.8 0.8 7.1 25C/60% h 3 nonths at 138.1
WQR2@80743M 2.8 7.1 40C 75% h 150ng/ nL Abet a aneCTBER007010825

140 mM Sodi um

Chl oride, 0.02% pol ysor ba§8e 20, at pH 5.5 Protein
Size Exclusion - HPLC Ti i BaYaYa Vol V/aYaVaYas-Ys
Tutbidity (mg/m) HW (% (% LMV [39mg/pEUsbeth antibady A,
150.8 1.0 98,5 0.6.18 .0 1 week| 158. 3 R00nNBLAididéne,
19]0  shaki APTMHIABOBE 3 1hnihs| 136. 0 125D ABI Blafnitol,
17]5 at 2-8C 3 nonths at 148.5 1.6 970.02% p8lykSrbate 20,
25¢/60% h 3 months at -144.4 3.4/ 93.8 2.8 18455
40C 759 WO 20087/ 071394 PCT, EP2007/ 010 39
| yophi | i zed ForBrateaiti an_20 xasion - Gody A Turbidity
5. 8 Tivhdpohits{ i dicoms. Hor mul agi oh NRofbmer vl Sucr ose, (FTU)
0. 011 % pol y$othghe )2q, HMW (%) %) LMW (%)
Initial 146.4 1.0 98.5 0.6 5.8
1 week 153.4 1.0 98.5 0.6 5.3
shaking.
at 2-8°C
3 months 141.1 1.1 98.4 0.6 5.9
at 2-8°C
3 months at 146.7 1.5 97.8 0.8 7.1
25°C/60%rh
3 months at 138.1 2.8 94 .4 2.8 7.1
40°C/75%rth
150mg/mL Abeta antibody A,
F lafi 20 mM L-histidine,
ormulation Q 140 mM Sodium Chloride,
0.02% polysorbate 20,
at pH 5.5
mepoin p;::;iin Size E);lusion - HPLC  Turbidity
. onomer
(mgml) | HMW (%) | " LMW (%) | (FTU)
Initial 150.8 1.0 98.5 0.6 18.0
1 week 158.3 1.0 98.5 0.6 19.0
shaking.
at 2-8°C
3 months 136.0 1.1 98.3 0.6 . 175
at 2-8°C
3 months at 148.5 1.6 97.7 0.8 19.0
25°C/60%rh
3 months at 144.4 3.4 93.8 2.8 19.6
40°C/75%th




at pH 5.5 Protein Size Exclusion -

Ti mepoi nt conc. aft

WG 29080894 %9

2-8C 3 nonths 19.4
at 19.5 1.0 98.9 0.

reconst.
0.899.1 0.1 1.4 1 nonth 19.6 0.8 99.1 0.1 1.5
0.
C/60%h 3 nonths at 19.5

er after
(my/ i)

0.8 99.
11.6

HPLC Turbidity

reconst. () HWW Monomer

(% (FTU [nitiBCT/EP2047/010825
at

11.5 at 2-8C 3 nonths

1.7 98.2 0.1 1.6 400 75%h (*) taking into account

the anal yti cal

preci sion and slight variability of

econst-tutor—WO-2008/- 01394 PCHEP260+-016825—40
Claims 1. A st abI e pharmaceutical parenteral Abeta
anti bo l-at. nprising: - about 1 to about
250 ngﬁyr%;'%g?g@g%?%%g’ ; - apout 0.001 to about 1% of
at | east one surfactant; about 1 to about 100 nM of a
urfer; optionally about 10 tp abgut 50 of
st abilizer and/or about 5 to abou?blglém Ft%igabOdyA’
tonicity agent; at a pH of abput 4.0 @% jpistdige, 5
The for muFarmylatignR Brding to claim1 (()Z Yo% a
iquid formul ation. 3. The fofnul at OdH 1¥cedysrpaje £6,
claim1 wherein it is a lyoph{lized fornmalRidden. 4.
he fornmuljti ccdrdi ng vyjﬁe][ In it
iquid for rrullg? fh c:xr‘erLLE e(ﬁxgi"{go}l yophil STug?tldlty
f oFimebaint on. fornul at i prvgagsaEdiing to any ond o .
bf clai ns r‘°t°8n§f eHMY ©he Abe@o ant) i by (%) | reconst.
concentratj oﬂng/gﬂdf about 1 tp about 200 ng/m. (FTU)
Initial 19.4 0.8 99.1 0.1 1.4
1 month 19.6 0.8 99.1 0.1 1.5
at 2-8°C
3 months 19.4 0.8 99.1 0.1 1.5
at 2-8°C
3 months at 19.5 1.0 98.9 0.1 1.6
25°C/60%rh
3 months at 19.5 1.7 98.2 0.1 1.6
40°C/75%rh

(*) taking into account the analytical precision and slight variability of reconstitution.




6. The fornmul ation according to claim5 wherein the
Abet a anti body concentration is of about 50 ng/niL to
wWaRwan7B00 ng/ nl. 7. The formul ati on accor di ngP@HERI0aT/0M0825
6 wherein the Abeta anti body concentration is of
about 150 ng/nL to about 2 ng/ mL. 8. The formul ation
according to any one of clains 1 to 7 wherein the
stabilizer is present in the forrmulation in an anount
of about 10 to about 300mM 9. The formul ation
according to claiml1 to 7, wherein the stabilizer is
present in the fornul ati®@#snisn an anount of about 100
to about 300mM 10. The fornul ation according to any
one of claims 1 to 9, wherein the stabilizer is

154 stableqrharmagauting RIFOUBALCAPRIR 38t hagly Sproaulaanscomprising:
- ab&&'lqéabag'zxeln% n&{\fgggtaﬁm;&j .anti oxi dants,
preservatives,- cycl odextrin in partlcular
- abdm@mxy@ab@;tll% Bfthedlsodee(smfaw,nt sul f obut yl et hyl -
tr| cycl odextrin,

- ab%ﬁygta ?Ht HBl%ﬁ S4iferhar ti cul ar PEG 3000, 3350, 4000
- op’éf@a@? QB6@ TPR%bBGT 5 630 6F QLB ARer 4dd/8PEbRP8Qo about 500 mM of
bum n, human serum al bumi n (HSA), bovi nes serum
atfaubtmagtm'( BSA), salts in particular sodiumchloride,
of, calciumchloride and chelators, in
) at?ga}gt fgh?umltc&{“—f[?‘fa {319 The formul ati on according to any
one of clainms 1 to 10, wherein the stabilizer is a
I I l ai m
21'{196‘9 f\:/\l?]&lrggahﬁn %aﬁco%&mgp? glt rg tl%&élh?ﬂs ?gﬁ][%{djfo u a?lo he
roui% consi sting of sugars, am no acids, pol on s and
35 Thgaformbikatibn kecordiag T elafro ivhesein ohis ad penhilized foamelatiom
12, wherein the |lyoprotectant is selected from the
49TRUR A ANSILA b dRk b cBRA l°§fﬁere§M9 [sOSEquidBsidi&lon reconstituted
| act ose, glucose, mannose, naltose, gal act ose,
fromafyophnh@scbforsmidwge raf fi nose, gl ucosanine,
N- l\/bt hyl gl ucosam ne ("Meglunine"), gal actosanm ne,
R i 0B G Bord t%r%'yrﬂn@eof clfhms The 4, %H&@lﬁtﬂ'lé)ﬂbeta antibody
accor ing to any one of "clains 1 to 13 wherein t
concensatidnais béabolitd to pbed2®0 mgyntlhe formul ation in an am)unt
of "about 0.005 to about 0.1 %wv. 15. The formul ation
6Bt ifibA aeécﬁlflﬂ‘g]tél claffl® ®hdteinliBe ﬁ%étfaadﬁﬂ?éﬂy écﬁlcentratlon is of
present 1In mulation In an anpbunt o
about 50.mg/#rlt 0 abbwlﬁ%&n@/&%v/v 16. The fornul ation accor di ng
to any one of clainms 1 to 15 wherein the surfactant is
7S?+eef6trr%ql ftl()? '51:&1?8 n8"Q Yl rﬁ%ﬁ&%hgﬁe Abeta antlbody concentration is of
_ po yoxyeah ensor bf't an fatty aclid esters
about 150 mg/mL to about 200 mg/mL.

8. The formulation according to any one of claims 1 to 7 wherein the stabilizer is

present in the formulation in an amount of about 10 to about 300mM.

9. The formulation according to claim 1 to 7, wherein the stabilizer is present in the

formulation in an amount of about 100 to about 300mM

10. The formulation according to any one of claims 1 to 9, wherein the stabilizer is
selected from the group consisting of sugars, amino acids, polyols, surfactants, antioxidants,
preservatives, cyclodextrines, in particular hydroxypropyl-B-cyclodextrine, sulfobutylethyl-
B-cyclodextrin and B-cyclodextrin, polyethylenglycols, in particular PEG 3000, 3350, 4000



pol yoxyet hyl ene al kyl ethers,

al kyl phenyl pol yoxyet hyl ene et hers, pol yoxyet hyl ene-
w@edogoxsps opyl ene copol ynmer and sodi um dodecyl PGI/EPivat/@10825

17. The fornulation according to claim 16, wherein the

surfactant is selected fromthe group of

polyoxyethylene sor bi tan nonol aur eat e and

and 60@(8 %@%% an s Sor b t &hn gg?%j,p a\éﬁ% 0| % lg‘[nlldl (]E%lA), salts in

partlcul@.pls&ﬂﬁﬁ%lcﬂﬂzg ma%fk’sﬁ@ﬁ(ylﬁbﬂdé QAR BIhlohdbl abd ckdlfefs, in particular
pol yoxyet hyl ene 0) cetyl ether, polyoxyethylene (10)
EDTA.l eyl ether and pol yoxyet hyl ene (20) ol eyl ether, and
octyl phenol ethoxylate (7.5), octyl pheno

Ft T‘Wﬂ)‘rﬁ\hﬁtl@g aedordM@do QR Yhe BheRRhs etHoZyWRéein(the abilizer is a

The formul ati on according to claim 17, wherein the
b@pﬂﬁ§6mﬁactant is selected fromthe group containing
pol yoxyet hyl ene sorbitan nonol aureate and

1ROt OB RN B RE c AT r%' thaain! TP QM P&h ehé/\QogQﬂ&tMl§gélected from
PCT/ EP2007/ 010825 2 19. Theé formul ation according t

the groemgonsiseing of sugarsreming arids pakyelseind sugas ainphblsr i s
present in the fornulation in an anmount of about 1nmM

18 efh%tl‘aﬁhul% \Agré gMOI‘d’)‘iQ ta_ Qﬁdlﬁlolrm&%lﬁ’ @h@%ﬁfo@éd@ﬁltt@ selected from

claiml relnt fer is present
the groﬁlprcmmlsmtmg)rmf |treha}msanmmmse,ofnaabmlt IEE‘ICWM gblca@ounar@@sem\maltose

s e PR At R L e i,

galactoddeRine, rklrdn@inAlRid andDardMine22. The for mul ation according
to any one of clains to 21 wherein the buffer is

th i . ‘
i tirraldsfrase e o b i T Pl i 47 ensin g9 apfactant i
presentelﬁ ﬁ{eafoﬁnﬁld{lf)& iParPio R @F Bbalt €. 003fth @bsut (B% whe

formul ati on according to claim 22 wherein the buffer

onprises L-histidj.ne or ures .of L- tidine wt
1%. ﬁﬁ%tﬁi’%‘?‘ﬂ%ﬂ%a@&‘h%?? &éa‘mzﬁ‘{ whigeip o “H‘?’?‘BW 1 Present in the
formulﬁ%QB%%cﬁlﬁt SNBboRNE 00 16 2B .J4%RA23, Wherein the pH
i's about .0 to about 7.0. 25. The fornul ation

168CPRE ?drﬁﬂllattf%ncc{c@br@ﬁr%l‘t o WY oF él!ﬁﬁlspﬁtd $5 RHin Thdsiractant is
about 6 . ormul ati on accord to claim?25,

selectedvh &rogi nthehegrpupl sorshoing 55, pomxywlen&m amt fadfy acid esters,

polyox%eglﬁgar dl nglkg onealllgyfl?l?elna é)%fyogzg g#%:@e gg‘le%;h epolyoxyethylene-

polyox§126 Pl ¢@613@w%d s&tgumcdoalew@ﬁkph@tfe claims 1 to 27,
wherein the tonicity agent

17. The formulation according to claim 16, wherein the surfactant is selected from the
group of polyoxyethylene sorbitan monolaureate and polyoxyethylene sorbitan monooleate,
poloxamer 124, poloxamer 188, poloxamer 237, poloxamer 338 and poloxamer 407,
polyoxyethylene (23) lauryl ether, polyoxyethylene (20) cetyl ether, polyoxyethylene (10)
oleyl ether and polyoxyethylene (20) oleyl ether, and octyl phenol ethoxylate (7.5), octyl
phenol ethoxylate (9.5), and octyl phenol ethoxylate (102).

18. The formulation according to claim 17, wherein the surfactant is selected from the
group containing polyoxyethylene sorbitan monolaureate and polyoxyethylene sorbitan

monooleate



Is present in the fornulation in an anount of about 5

nmvito about 500 mM 29. The fornulation according to
w@eoesomsIpf clains 1 to 28, wherein the tonici PgI/EBAT/E10825

are selected fromthe group consisting of sodium

chl oride, potassiumchlorige, glycerin, amno acids,

sugars, as wel | as conbi na ons thereof. 30. The

qn accor di to_an af ¢l 29, .
1B OB Arrony 68 4p S Wy PheRnA ol { iR gpe butter s
present3hl Mﬁﬁ@@ﬁ&n {rSarCanhoit oR AR HEVT tPabaAtIe0 FhM.
admnistration. 31. The liquid forrrul ation of cI ai m 2

2%#&5&%&;11”812{1%5 %&%rﬁl@g?pugbuw Ut Zgl)eoggéé% is present in the

fomulﬁ%ylﬁ%%ﬁlﬁ%m§§1Mtc29bcmv|5bnliMstIdl ne, - 250 nM
Sucrose, - at pH5.5; or - 3 7.5 ng/nL Abeta

2?”%20%%éwg Saggg? %teogg?agn%&owhereug%lbﬁgpﬁg RlSeesF%t in the

formuléf’tmn'lgggﬁmountQfa%%uf)/?(jrﬁ%gug%w - 10 nM L- hi sti di ne,
nM Sucr ose, -at or - 7 5 ng/ nL Abet a

antl bod , . - 0.04% Tvveen 20 vv/v h , .
22. Fhe ﬁ%\/qngatéqrbggzoromg to any one of clalms 1 to %l vl/hsetrélgltge buffer is
selected from the group consisting of histidine-buffers, citrate-buffers, succinate-buffers,

acetate-buffers and phosphate-buffers.

23. The formulation according to claim 22 wherein the buffer comprises L-histidine or

mixtures of L-histidine with L-histidine hydrochloride.

24. The formulation according to any one of claims 1 to 23, wherein the pH is about

4.0 to about 7.0.
25. The formulation according to claim 24, wherein the pH is about 5.0 to about 6.0.

26. The formulation according to claim 25, wherein the pH is about 5.5.

27. The formulation according to any one of claims 1 to 26, which comprises one or

more tonicity agents.

28. The formulation according to any one of claims 1 to 27, wherein the tonicity agent

is present in the formulation in an amount of about 5 mM to about 500 mM.

29. The formulation according to any one of claims 1 to 28, wherein the tonicity agents
are selected from the group consisting of sodium chloride, potassium chloride, glycerin,

amino acids, sugars, as well as combinations thereof.

30. The formulation according to any one of claim 1 to 29, which can be administered

by intravenous (i.v.) or subcutaneous (s.c.) or any other parenteral administration.

31. The liquid formulation of claim 2 which comprises:

- about 1 to about 200 mg/mL Abeta antibody,
- 0.04% Tween 20 w/v,



-at pH5.5; or - 7.5 ng/nL Abeta anti body, - 0.02%
Tween 20 wv, - 10 mML-histidine, - 125 nmM Sucrose,

WO 20080H3% 5; or - 37.5 ng/nL Abeta anti body, REI/EP2007/010825
2008/ 071394 PCT/ EP2007/ 010825 44 - 0.02% Tween 20

wv, - 10 nM L-histidi ne, 43 125 mM Trehal ose, -at pH
5.5; or - 37.5 ng/nL Abeta anti body, - 0.01 % Tween
V= 10 mM L-histidine, -125 nM Trehal ose, -at
- 20 mé&%%lg.id%? 75 ny/ nL Abeta antibody, - 0.02% Tween
- 250 M Bhotose, 20 MM L-histidine, - 250 nM Trehal ose, -at
H5. 5. or - 75 ng/nL Abeta antibody, - 0.02% Tween
- atpPg@ﬁW/v, - 20 nM L-hi sti di ne,

or

-37.5 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Sucrose,

-atpH 3.5;

or

-37.5 mg/mL Abeta antibody ,
-0.01% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Sucrose,
-atpH5.5;

or

- 7.5 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,

-20 mM L-histidine,

- 250 mM Sucrose,

-at pH 5.5;

or

- 7.5 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

- 10 mM L-histidine,

- 125 mM Sucrose,

-atpH 5.5;

or

-37.5 mg/mL Abeta antibody ,



- 250 mM Mannitol,
anti body, - 0.02% Tween 20 w v, - 20 nM L-hi stidine,
WO 20407134 Sodi um chl ori de,
PCT/ EP2007/ 010825 45 - at

Abet a anti body,
L- hi stidine, -

-at pH 5.5. or -

0.02% T,

250 MM Tre

Abet a anti body,

-150
-0.02% ?_enﬁ{s‘fvl Ydi ne,

mMvi L- hi sti di ne,

WAS
-atpH 5.5;

or

-37.5 mg/mL Abeta antibody ,

-0.01% Tween 20 w/v,
- 10 mM L-histidine,

- 125 mM Trehalose,
-atpH 5.5.

or

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Trehalose,

-at pH 5.5.

or

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Mannitol,

-at pH 5.5.

or

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 140th Sodium chloride,

250 mM

WD 2008/ 071394

pH 5.5. or
en 20 wWv,
al ose, -at

Manni t ol

75 ng/ nL Abeta

PCT/EP2007/010825
150 mg/ L
20 M

pH 5.5. or

- 0.02% Tween 20 wv, - 20

at pH 5.5. or

_1omML11§9nd'(génL Abeta anti body, - 0.02% Tween 20 W v, -
20 - 140 mM Sodi um chl oride, - at pH

- 125 mM Frehatose- 10 ng/ nL Abeta anti body,

0. 01% Tween 20



20 nmM L- hi sti di ne,

140 mM Sodi um chl ori de, -at pH

5.5. 32. The lyophilized fornulation of claim3 which
weavpirses: WO 2008/ 071394 PCT/ EP2007/ 010825 BGI/EP2007/010825

about 1 to about
Tween 20 w v,
- at pH 5.5;
en 20 wv,

-atpHg. t pH5.5; or
Tween 20 wW v,

-at pH 5.5; or
Tween 20 w v,

-at pH 5.5; or

- 150 mg/mL Abeta antibody ,

-0.02% Tween 20 w/v,
-20 mM L-histidine,

- 250 mM Trehalose,
-atpH 5.5.

or

or

or

- 150 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 250 mM Mannitol,

-atpH 5.5.

or

- 150 mg/mlL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

- 140 mM Sodium chloride,
-at pH 5.5;

or

10 mg/mL Abeta antibody ,
0.01% Tween 20 w/v,

20 mM L-histidine,

140 mM Sodium chloride,

-atpH 5.5.

200 ng/ mL Abeta anti body, - 0.04%
20 mM L-hin{sti dine, - 250 nmM Sucr ose,
- 75 ny/ Abeta anti body, - 0.04%
20 mM L-histidine, - 250 mM Sucrose,
- 75 ng/nL Abeta antibody, - 0.02%
20 MM L-histidine, - 250 mM Sucrose,
- 15 ng/nL Abeta antibody, - 0.04%

20 nmM L- hi sti di ne, 250 nmM Sucr ose,
75 ng/ nL Abeta anti body,

32. The lyophilized formulation of claim 3 which comprises:



- 0.04% Tween 20 W v, - 20 nML-histidine, - 250 nmM
Trehal ose, -at pH 5.5. WO 2008/ 071394

weONsBA3007/ 010825 47 or - 75 ng/ nL Abeta ane¢CBPER0p7/010825

- 0.02% Tween 20 W v, - 20 nM'L-histidine, - 250 nmM
Trehal ose, at pH 5.5 or 6 20 mg/ mL Abeta anti body,
- 0.011 % Tween 20 wW v, %SM\/IL histidine, - 66.7

o) . The liquid formul ati on of
- aboumﬁ 9380 glf%\% é%gnr%g)ﬁgé - 10 ngy/nL Abeta

- 004%n1twmcgo wfv 0. 01% Tween 20 vv/v - 20 mM L- hi sti di ne,
mM Sodi um chl ori de, at pH5.5. 34. The
- 20 mM/éﬁHFthl%%d fornulation of claim3 or 32 which

) ggpg - 75 ng/nL Abeta antibody, - 0.04% Tween
250 V\R/rﬁ?e? 20 mM L-histidine, - 250 nM Sucrose, at pH

- atphlb55; 3’5. The Iyophilized formulation of claim3 or 32
whi ch conpri ses:

or

- 75 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Sucrose,

-at pH 5.5;

or

- 75 mg/mL Abeta antibody ,
-0.02% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Sucrose,

-atpH 5.5;

or

- 15 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Sucrose,

-atpH 5.5;

or

- 75 mg/mL Abeta antibody ,
-0.04% Tween 20 w/v,

-20 mM L-histidine,

-250 mM Trehalose,

-atpH 5.5.



- 20 ng/ nL Abeta anti body, - 0.011 % Tween 20 w v, WO
2008/ 071394 PCT/ EP2007/ 010825 48 - 5.3 nM

wQ200807130 ne, - 66.7 nmM Sucrose, at pH 5.5. BGI/EF1v87/010825
formul ati on according to clains 1 to 35, wherein the
Abeta antibody conprises g |east one antigen binding
site conprising a glycosyl ated asparagi ne (Asn) in the
vari able region of the heavy chain (VH). 37. The
formul ati on according to claim1 to 36, wherein the
Abeta antibody is a defined mxture of (a) Abeta

- 75 mganL iAteeyantibbéy i n one of the antigen binding sites

conprises a glycosylated asparagine (Asn) in the
-0.02%vEw¢eadlewivegi on of the heavy chain (VH); and (b) Abeta

bo wherei n both antigen binding sites conprise
-20 ml\z[ﬂgli“ﬁté‘gg?l ated asparagine (Asn) in the variable

-250mf\)?@‘¥e(1’19.1 gg the heavy chain (VH); and which is free of
or npri’ses to a very | ow extent Abeta anti body,
mlﬁ{swhereln none of the antigen binding site conprises a
gl ycosyl at ed asparagi ne (Asn) in the variable region

of the heavy chain (VH). 38. The fornul ation

or

or according to claim36 or 37, wherein the glycosylated
aspar agi ne éAsn) in the variable region of the heavy
-20m iAPe ?a\ﬂlbtl bpdy & gl ycosyl ated asparagi ne (Asn) in the

o?:LlR RN of the heavy chain (VH). 39. The
-0.011 orﬁﬁpgﬁlon according to claims 1 to 38, wherein the

-53Inﬁp@h@naﬁklbody conprises a heavy chain as defined in
DNO 1 and a light chain as defined in SEQ I D
-667an@Su2rosd,O Use of a formulation according to any one
of clains 1 to 39 for the preparation of a medi canment
atpH5@sef ul for treating Al zheiner's disease. 41. The
i nvention as descri bed herei nabove.

© 33.The liquid formulation of claim 2 or 31 which comprises:

- 10 mg/mL Abeta antibody ,
- 0.01% Tween 20 w/v,

- 20 mM L-histidine,

- 140 mM Sodium chloride,
at pH 5.5.

34. The lyophilized formulation of claim 3 or 32 which comprises:

- 75 mg/mL Abeta antibody ,
- 0.04% Tween 20 w/v,

- 20 mM L-histidine,

- 250 mM Sucrose,

at pH 5.5.

35. The lyophilized formulation of claim 3 or 32 which comprises:

- 20 mg/mL Abeta antibody ,
-0.011% Tween 20 w/v,



WO 2008/071394 PCT/EP2007/010825

48

-5.3 mM L-histidine,
- 66.7 mM Sucrose,
at pH 5.5.

36. The formulation according to claims 1 to 35, wherein the Abeta antibody comprises
at least one antigen binding site comprising a glycosylated asparagine (Asn) in the variable

region of the heavy chain (Vy).

37. The formulation according to claim 1 to 36, wherein the Abeta antibody is a
defined mixture of
(a) Abeta antibody, wherein one of the antigen binding sites comprises a glycosylated
asparagine (Asn) in the variable region of the heavy chain (Vy); and
(b) Abeta antibody, wherein both antigen binding sites comprise a glycosylated asparagine
(Asn) in the variable region of the heavy chain (Vy);
and which is free of or comprises to a very low extent Abeta antibody, wherein none of the
antigen binding site comprises a glycosylated asparagine (Asn) in the variable region of the

heavy chain (Vy).

38. The formulation according to claim 36 or 37, wherein the glycosylated asparagine
(Asn) in the variable region of the heavy chain (V) is a glycosylated asparagine (Asn) in the
CDR-2 region of the heavy chain (Vg).

39. The formulation according to claims 1 to 38, wherein the Abeta antibody comprises

a heavy chain as defined in SEQ ID NO: 1 and a light chain as defined in SEQ ID NO: 2.

40. Use of a formulation according to any one of claims 1 to 39 for the preparation of a

medicament useful for treating Alzheimer’s disease.

41. The invention as described hereinabove.



