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Title: Liquid anti-rabies antibody fornulations Fl ELD
OF THE I NVENTI ON The invention relates to nedicine. In
w@asosioes2h@r the invention is directed to stabl BCT/EP2007/063244
fornul ati ons of specific anti-rabies antibodies.
BACKGROUND OF THE I NVENTION In the past ten years,
advances i n biotechnol ogy have nade it possible to
identify, develop and producela variety of antibodies
for use in the diagnosis, prevention, and treatnent of
TitRDYusH St BR8Pk aHiiBERSBIM@AIGdi Sor ders. Exanpl es of
such anti bodies are"the anti-rabies virus antibodies
descri bed in WO 2005/1 18644 An antlbody cockt ai
with two such anti bodi ] I’i'" IS
particul arly advan j Bd in rabies
Th® BSEntRPR RikdsQo AR, i’ﬁ(bzﬁtlcdlﬁlr M@nﬁ@ﬁ%tﬂ-lslﬁ@%d td K858 formulations
anti bodi es were prepared and used in PBS. Like any
of ypeeifigianti-rabies pitdodigs.cal activity of an antibody, such
as its binding affinity or neutralizing activity,
depends upon the conformational integrity of at |east
a core sequence BACKGROUAD OF TIRENWENTION act mhile
protecting the protein's nultiple functional grou
In the past deyyaEapi GRcCSCRIIRtedMO gy hars/@Reait PPrshle 1die@tg/fy develop and

pro atk e?%ﬂtt ?f?{)ﬂt%@&l{eg fc;r%s? ﬁ%@‘&?agggﬂ ﬁ%frev%ﬂtlgt{] tah@ ?{g%tmr?nt of many

ecause a odi es are Targer re conplex t
differand discoabnddigandes. Exuﬂnplamfgsanlh entilfod@s ,ard the anti-rabies virus

formul ati n of fi ses i a robl ens
antiiyoriey &av FABI MG §51%52ﬂ1 52 aé @@ﬁ@&m 51@%}@?{%@9 Speh apdibodies,
CRi593h& CRUDSNIL Bart191'ﬂarl§ SRR AN S8R EALED iR Y5biESpRE-exposure

freeze/thaw, antibody concéntration and shear forces.

propbylaxie. larWV OAM5ES Sﬁﬁy thyse hutshodas veere pephicd @hd phedsin S

(bobRCat b 8=l Ero16 e BV B B gubBog SRR Ry ine ity o

neudfaBiginRiab @ity Aepnds apSPhp bBrmstioMal 1ntég$1t§38ﬁz[ﬂlé‘a@{ a core sequence of
instapilities, including, for exanple, racem zation,

amppetagids|rempingg istacowhid profertistethesncotaimgenultiplerfonstional groups from

de%qﬁcﬁlmoﬂl aélllet%g %ﬂ? pﬂghgﬁtlﬁs?eﬂ)ght&%atg ?{@1 éoﬂﬁ*} u?e ‘u]:o‘r‘:d}éltglﬁl’é‘gﬁlon ctf an

ese c¢an po y Tesu
antibody. Because antibodies are larger and more complex than traditional organic and

inorganic drugs, the formulation of such antibodies poses special problems. Antibody stability
can be affected by such factors as ionic strength, pH, temperature, repeated cycles of
freeze/thaw, antibody concentration and shear forces. Active antibodies may be lost as a result
of physical instabilities, including denaturation, aggregation (both soluble and insoluble
aggregate formation), precipitation and adsorption as well as chemical instabilities, including,
for example, racemization, beta-climination or disulfide exchange, hydrolysis, deamidation,
and oxidation, to name just a few. Any of these instabilities can potentially result in the
formation of antibody by-products or derivatives having lowered biological activity, increased
toxicity, and/or increased immunogenicity.

While the prior art indicates numerous examples of excipients that can be suitably
employed to create antibody formulations for specific antibodies, it is impossible to predict
which excipients should be added and in what amount they should be added to overcome the

particular instability problems that a particular antibody may have. Furthermore, it is difficult
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formati on of anti body by-products or derivatives
havi ng | owered bi ol ogi cal activity, increased
wo 000806826 and/ or i ncreased i nmunogeni city. WWPCEEPI067/063244
prior art indicates nunerous exanples of excipients
that can be suitably enployed to create anti body
formul ations for specific antibodies, it is inpossible
to predict which excipients shoul d be added and in
what anount they should be added to overcone the
to fosd $ﬂtﬁftﬂl %Bndlﬂéﬁsa Bidhi a@énﬁﬁ&ﬁi) %eﬁtﬁﬁ&n SHPAId ét&r‘é%@femperature that
anti body may have. Furt her s difficul fin
keappt pardul wemtibodyorismically hnéblaimglcditycb]a‘tﬂ@wdhmt g partiarar formulation.

and stor fe erat e art.icul ar
n 3RSl R el uBR G denbd o RS R Rkt Bt optingal conditions
for a8 g sih@E [’ﬂﬂn@&lbﬁﬂ anhBod’;J 1§\ffa9%htaﬂf1|th th@leh @Gt Obwiously, finding
that can be varied, finding suitable excipients and

suiigplei araipicosranidiapima] cenditiansror wrnnlgtiag svey g1f@rémt> msepelaai!
nt.i hod f ht with chall Vi

e RIS REY st il 1Rl FARTR aniPH USRI lpuetpg he an
dodsalotrptoatdendohyvecre didftes ﬁﬂiﬁrmﬁéﬂiﬁ@hl%ééarﬁﬁﬁll d@@dﬂuﬁﬁg tWo different

single fornulation is even nore difficult and
recgméw&hmpmc Olﬁbﬂlﬁﬂqoﬁhest he art does not provide a

Ion [

wo gy R0 AR SRR FRCaHhL O B SRPERHL Ao fORNECR! M only o

sm@le aarmbiclghlyantibbéy, buexicatted differestdpedifit hﬁ)naclbnzﬂ(anﬁbdfdies against

fornul ati ons wherei n not onI a S|ngie nDn

rabigs VIS ATC SBRIE OB LS RY SR pralgngsd ngqel PP pf firae. o%‘?r@:%Fa*?tablhty

sha 41806l Fe‘falﬁélﬁhri§é cdsBBF aV fréiS acBhSd ROk S1sPH %@ﬁrﬁﬁ? modified
over a prolonged period of tine. The storage stabili

climitoud¢addalons ihgartistiair atedevated: thmperatee afd ghosphefio rhtuesdlty

Pty Gidonmyb i el o Bt ey Btendsf gefisplRbn Gigpation

shold SR B Ed1&rated Hhdkshdtld EWetd"ﬁfnﬁmr@ructuP@ formul ation
shoul d be suitable for the intended route of

adntrs & ebie¢tef thosipentioniie pueide sush &raxuéagioand shoul d
have a sinple structure. It is an object of the

i nvention to provide such fornul ati ons. SUMVARY OF THE
I NVENTI ON For nul a equi rement s of

t he obj ect of thets'lLﬂ\Hfdm{]%'OPEEEISE ILR}EEN B.L.gl y been

LA AZLLTLEA"4 0 T e

Formulations that meet the requirements of the object of the invention have surprisingly been
found in the form of aqueous solutions that in addition to the two different monoclonal
antibodies, comprise citrate buffer, a tonicity agent and a surfactant. Phosphate buffer was
surprisingly found to lead to instability of the specific antibodies, which instability was even
increased by addition of surfactant. The invention thus provides formulations for the specific
anti-rabies antibodies CR57 and CR4098, or functional variants thercof. The invention also
pertains to antibody formulations comprising both CR57 and CR4098, or functional variants
thereof. The formulations contain, besides the active ingredient (the antibody or antibodies), a
citrate buffer, a tonicity agent and a surfactant. The formulations of the invention are stable

for at least 1 year at —70°C and at 5°C.

DESCRIPTION OF THE FIGURES
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found in the formof aqueous solutions that in
addition to the two di fferent nonocl onal anti bodies,

W@ oopnssRes citrate buffer, a tonicity agent andP@I/EP2007/063244
surfactant. Phosphate buffer was surprisingly found to
lead to instability of the specific antibodies, which
instability was even increased by addition of
surfactant. The invention thus provides fornul ations
for the specific anti-rabies antibodies CR57 and

ThCRARHB ofPhntil PGt ’vﬁ’ﬁ’saéntl\f)%ﬂﬂr @RSZISF Jgte e @fR40§-n‘SFr1g n2’)‘%1'}1&1'acb'&cktall of

also pertains to antib 1'0ns co ’'si'ng bot
CR@R@ﬁd @MOQ&@Q&&) afer $tumgt: for{b(whigrdobmirss )t 2ndtask foo lufims) and 4

ons cont ai n, I de th active ingredj
weply et eSRyS R BB Gia S B TR Bt S PR fp-sec s
shova iFedrh Yefe@atht ﬁfécfoﬁo&iﬂfgftﬁl@f'eﬂﬁ’;fstenirshﬁeré @&shadl BitiaRIT20 SfM, CpH 6.0);
the invention are stable for at | east year at -70

citrated 26N QH RSP oPiGN 2O VB HF - @R@ph@eéi%mM,u Q.91 %fw/v
rus anti body CR57 (Fig. 1), CR4098 (Fig.

ock ail of CR57 and CR4098 (Fig. 3) after

st or age for 0O (white colums), 2 (black colums) and 4

weeks (shaded colums) at 402C/ 755% rel ative humdity

as nmeasured by HP-SEC is shown. Fromleft to right the

follow ng bu t 20 MM
pH 6.0); gc:| tf?gﬁélﬁﬁg lﬁnl?/?c%@ﬁoé;é FM%E ﬁﬁ{/m m  pH

7. OThe filrospitiaheof RO imdehtién EdkBprwse\at rabtymeorotf.aind pB&feraphst both of,

oSG B TR, el PYEYE PG Ui s

| t (
CR%%%S ?%g\ﬁ%flﬁfirﬁg IDI Igﬁt B gﬁi }lnﬁsr&eha%?\éﬁwo @ﬁ%&ﬁlﬁ:&ﬁbﬂ, isolation,

preaaitatiboaiyd mz@h@m@ﬁhc h@u—m@s@lw moct@nalrmhtﬂbb@hs CR57 and

CrRAPE, Rydirbioshi- g B b (31 8P4 WBRAR: nPmgreseyt herein by

reforbhideS FiiRMRaAI0RALNE BF tHROS AR HoHRE hagd v CRARRS phascoeB&hical
described in detail in WD 2005/1 18644 whi CR

propeidiss pesca s dhdiehiah ginplarity prd dewiere arqzdmimicblﬁacll within the scope of
the ﬁ%énﬁ”ﬁ S"Fu%fctlctirhal(i3 %Srla%%é ?%gf I?%i %P% g;?é{s%ﬁtsl!n%rhl%h as antibodies with an

ochem cal "proper
arnﬁioFHcicBJeqtl@hca toight ﬁsfk& ﬂ@lfso%% Aprefeadbdwat 104k OTiEd fdMlﬂidMﬂ&e theast 98% or

scope of
99% ho?nologous to CR59 or CR4098, and capable of competing for binding to the target

polﬁor{bat %BI

recognized by the parent molecule (the parent molecule being CR59 or CR4098, respectively)
and having rabies virus neutralizing activity. A target for an antibody is an antigen (for the
present antibodies this is rabies virus, in particular G protein thereof), and may be further
defined as an epitope. The targets of the parent molecules have been disclosed in WO
2005/118644, and determining competition for binding to the target can be done by routine
methods known to the skilled person. Preferably the functional variants are human antibodies,
and preferably are IgG1 molecules. In preferred embodiments, a functional variant is at least
95%, 97%, 98%, or 99% identical in amino acid sequence with the parent antibody. The term
“functional variant”, as used herein, thus refers to a monoclonal antibody that comprises an
amino acid sequence that is altered by one or more amino acids compared to the amino acid
sequences of the parental monoclonal antibody. The functional variant may have conservative

sequence modifications including amino acid substitutions, additions and deletions. Amino
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the invention. Functional variants are defined for the
present invention as antibodies with an am no acid
wGeewsoos2es t hat is at | east 95% preferably at PEBEP2007/063244
97% for instance at |east 98% or 99% honol ogous to
CR59 or CR4098, and capabl e of conpeting for binding
to the target o recogni zed by the parent nolecule (the
parent nol ecul e bei ng CR59 or 4CR4098, respectively)
and having rabies virus neutralizing activity. A
aci ﬁ{cﬂ?ﬁcat@ﬁs @a'ﬂ &rlﬁﬂrwkgd by s@RdA tdBRRuéd Hfov&nhiﬁ tlﬁ’er £ 80¢h as site-
antibodies this is rabires virus, 1 nparticular
dirgntet mutagtrtmmemb)eculandlomag, ﬁgohucrlt:cbtede d@btﬂdemlutagenams and random

pi t The tar of t.he paren e aue been

PCET 8‘? g@@ 6‘“1@%69@1% g? Fuc{gig Agid <3 1%% Fﬁf h?‘ﬁ Shiscivative amino

acig QR@kitioh® et i S1bs rﬂtgwhibhtt%aﬁlﬁlbgl@fd I‘éﬁﬂu@ﬁ rE9IR&dRYith an amino
routine 5 met hods known to the skil erson.

ac@r@f@péllgylylgtsh@ﬂafr@ﬁg@tp@h ar clmmlpéglm@eatpqg s of amino acid residues
VEIIIQ%§191%I' ? ﬁe C IQan nag)e ear ethe (r:ﬁl Tﬁgse% 11ee§ 1nc|11%de amino acids

erre nents uncti ona varlan

w1th€baﬁb s %alﬁg %1 2.98%ne Q’frglﬂﬂ% higedihé ) adidic ﬁlcﬁmhﬁlﬁis 8&i faspartic acid,
equence with the parent antibody. The term
gloki @ity aF e %9%%1“81 1ans d¢1gh PReFeging Blydamige eycging. ghigonine,

tyrG RO ¢ ﬁ&ﬁ{; t@@%dﬂgﬁ/ Slﬁﬁgar%%gpcrhhﬁ@? %g%’&n‘%%l@rﬁh@ valine, leucine,

seque one o M ho aci d
iSO lmnfpa,rmdhﬁeo phéreylaming n&ﬁlmdnﬁe)s botadnaehedhide hh:almi(re@n,tthieomne,

nmonoc) onal thOd ctlonal variant. may have :
ValH’Sn’é%{eV‘é}P?)\Pél %%@?&Sé %‘3@ 18i(g 8t DYRENG rpélﬁﬁﬂﬁhﬁalnantﬂ%ophan) It will
be 8o sy@ﬁéulédam%%hatmrtclagﬁﬁceafaﬂs deh@lidooR st refidhOLAGIE than the
nodi fications can be introduced by standard techni ques

onkwednabive cahelsarbe, enmlmwdagu@hemdren evtetht maydyea agi-spnservative

onln [ nu oti de-di.recte
o e Gty BB SR 4ftBa S Sl amizo pridpidue
havitk€ Hi@fcEen@ Strebt@aLQhREhi dal BropBitich Fm@Isr mixR S8FiMInk Yy also include
am no acid substitutions include the ones in which the

amgei sl drdstions es ingereionss or bpthabulanga in daferamingWaish@mino acid
res{%i?%%%?? nglyﬂsﬂglrtng'(i, Imglgﬂ%(}, ok ﬁ&%{ear\xg’i hg% alfo glﬁhg ﬂlﬂmuno logical activity

am no aci resi

ma$ ibaifbaid Birgecodipakar préiavas hermnowh imed arth Cohguer hlgonthrns such as
~ These famlies include am no acids with basic side, ]
mt%ﬁar@aq@ Bestfitikpeado a aegpmiided 1y toe pricaR o ueditpioptimally align

arnﬁﬂr?c %gfr: Qﬁe{ fo &k coggﬁ afnd(fo ?Qﬁﬁie sidiHE ATHERE! hino acid residues.
g pol ar Si al ns g., asparagine,
gl utamitioesl wennteeaythaye drisame o diftssemeqithey Bigbeme, lower, binding
afﬁtg{t pitcg ’Bgr\g)g 9 ﬁ@ri)%? L Iaﬁtlé‘tgoedy QI? arrésstlgl c'agaib'le gfl s)i)%lcirfll%élly binding to the
rabies virus or a fragment thereof, and may have the same, higher or lower, rabies virus
neutralizing activity as the parental antibody.

In a specific embodiment the formulation according to the invention comprises a first
anti-rabies virus monoclonal antibody that has a kappa light chain and a second anti-rabies
virus monoclonal antibody that has a lambda light chain. This allows easy determination of
the antibody concentration for each antibody, as specific ELISAs can be performed for each
of the kappa and the lambda light chain.

The term “monoclonal antibody” as used herein refers to a preparation of antibody

molecules of single molecular composition. A monoclonal antibody displays a single binding
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I so | eucine, proline, phenylalanine, nethionine),
bet a- branched side chains (e.g., threonine, valine,
w0 swsloes2aé ne) and aromatic side chains (e.g., PUT/BBINB)63244
phenyl al ani ne, tryptophan). It will be clear to the
skilled artisan that other classifications of amno
acid residue famlies than the one used above can al so
be enpl oyed. Furthernore, a variant may have
non- conservative am no acid substitutions, e.g.,

specfRkt 2%ﬁﬁrﬁfﬂmtﬁgfogzi§‘¥)m&lgr é}ﬁﬂo?e \’Tﬂer}n&{bc?dﬂap&tﬁ‘)ﬁhfés of the invention

resi due havi ferent structural or chem cal
(CRybper (R4S Bidrfhcaonal vaokants dindredf) ﬁnshenﬁ)ymalaslons oicheigessent

no acid del eti.on r i.danc
i BT FhinaR oA g oD Tt Mot o hadSodl. SIS fec1.
Sub§fetidds €6k proMrebh 80 moabclfdl ehﬁsbdmstdi}@wem@@whsmﬁagm and are
|nnunolog|cal activity may be found using conputer

dessribefh: émsexmple Imémhbq st HeLaboratorgdvipinab rEdatIS@ byi kE.Higrlow and D,
Laﬁc' @P?%dCopdt ;ﬁmg a%rboGaIPa mté3 esgf dtSpr%%:ﬁ]naar ?r ﬁIeF/eYorEnwhlch 18

can

hw@ﬁbﬂﬁaﬂ&ﬂdn&@qu&ﬁmes to be conpared and to deflne
sim/lar or identical am no acid residues. Functiona

var TAhtesmpaRecHisally biding facass inmupesnspifically bindingfe amantigen or a
fra@lﬁeﬂtqpﬂ%&f a%drhg't ngm?;c{ ?Q&é%&aglafl [oegthéroanttlgﬁspﬁbrﬁgﬁﬁllonal

but are s speC|f|c
antib@dy lleat nrabm&&pemﬁusllyohnn@ ﬁoragm‘agén tnhe beafto o&m:d poides or
have. the her r Iomer rabi es virus
polyBeRFidsy ViR %fca?f e dr 3 deterpyneddlyy g8 AdigiRpNEpgssayy (RIQ), enzyme-

hﬂ%ﬂ%ﬁh&h&yﬁ%QQQkﬂﬁﬁ(EﬂﬁﬁkfELQ@bRE'&ﬂnﬂ&%@&@k@ﬁo®ﬁniﬁﬁam
i nvention conprisSes a flrst anti-rabies virus

Mamoplogilantibodiert orforgynentrethercalthat ikappwspécgfially baidtoandntigen may
second antl-ra e rus onal nti.bo

be SOROREHR Ve RD el OB o Raa e SR Bbedics Hitnents

theRdof tHe 1rﬁﬁhh&g€6iﬁ6ﬂl3ﬁtﬁﬂ& tdd gt o B8EHoA bR otAS antigens.
speci fic ELI SAs can be performed for each of the kappa

and the lanbda |ight chain. The term "nonocl ona

ant Bg gﬂarm ?eu%%?@g chc]pﬁﬂagleres&g{e% 119 gﬁ{ gxgrﬁ%%g Ll?nrgta%e tRat is

ant | ecu

corﬁblﬁ@dl{)vﬂh&h adfiNd foryuldised zﬁyrﬁoﬂbcﬁdnﬁgzhﬁlbody for preparing an agreeable or
bi ndi ngspecificity and affinity for a particular
conygNiEBi s aghie o Rk TIRENacs Rt F B dicePtaiie xaipHy & Gygipient that is

nor{-ﬁﬁﬁg todBd %Q@%Gg%& adel 4 E&ﬁ%tréfﬁﬁlk @ﬁﬁ)ﬁ)y%@ &8 9 aorfllg’a!ilble with

ornu ations e presen
other ingredients of the formulation comprising the monoclonal antibody.

The term "by-product” includes undesired products, which detract or diminish the
proportion of therapeutic/prophylactic antibody in a given formulation. Typical by-products
include aggregates of the antibody, fragments of the antibody, e.g. produced by degradation of
the antibody by deamidation or hydrolysis, or mixtures thereof. Typically, aggregates are
complexes that have a molecular weight greater than the monomer antibody. Antibody
degradation products may include, for example, fragments of the antibody, for example,
brought about by deamidation or hydrolysis. Typically, degradation products are complexes
that have a molecular weight less than the monomer antibody. In the case of an IgG antibody,

such degradation products are less than about 150 kD.
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i nvention are human anti bodies and are in the 1gG

cl ass of antibodies, preferably 1gd@. Methods for
w@eadoet2son of nonocl onal anti bodies are wel | RODBP2007063244

the art and are 5 described, for exanple, in

Anti bodi es: A Laboratory Manual, Edited by: E. Harl ow

and D, Lane (1988), Cold Spring Harbor Laboratory,

Col d Spring Harbor, New York, é6which is incorporated

herein by reference. The term "specifically binding"

nMeans i ATRARASIRRAN ?drﬁﬁllla{t%nl% Reldgrdif 1sac§heqﬁtwlﬂﬁpth9 in@body therein

fragnment thereof and not inmmunospecifically binding t 3’
cssoithély retains gis physidel sehidity/aleatityontgtit shandyor tcherical

i f ] ti i.nd t :
sy REReHBS iripedS st o8 bt afliGi e ok AP g vggel
tecHEl8EsToNRdaddVing rdein staBflitdaraianass aythe ailaf are reviewed in Peptide
enzynel i nked i nmunosor bent assays ( ELI SQ])) Bl ACORE, or

andoPligtin ReemDelivanpwdd 71391t Méncant LeeNtshodkisabbeldyer.ilbedNew York, N. Y.,
Pubs (11‘9r9 IRMoned I}g e(R]f Dtrlll1 alt)ellxﬂc?%?I RS pﬁﬁ%@‘ ?@t%b lf’|01rneq(at %le Stability

an an gen may pe crosszreactive wt

cardhd ing@0fed dPh 8électad tompefmiiend délcr adtdgb @dhdiiom for a selected time
fra%mants 5 thereof that inmunospecifi callé bind to an

perigeh iTHe prabidithorey OF dststpidad by @i ferst opp af thamegtpdsscleggpd from the
groliilﬁ Iear@{i@ﬁlg%tflv?sﬂhll 1}{.?}5%%&' L 82 ngA%)EC ﬁ]@lb SEC SRFﬁ?”&ndal@bpa/ lambda

stance t Ined wi'th an’active
ELIfA et ulomoslund] aasiboynbethimndtk phydicdd odyilitgrin profpanadegticuh

formg\[?geabl E@FnggﬁQ gleggl% gg%ﬁgge%ség é)pggcépr?&ggg %pg/ogﬁenaturatlon upon visual

exa%iﬁﬁétmne(ﬁtcoloh‘@tandl/ Sr élaﬂ?noﬂ a%)ﬂl@asﬁl%d rb?‘U‘@ 'hgﬂtt Rafdridel SDS-PAGE or by
dosages and concentrafions enp i's conpatible

(high piessordierzeienglusidn @hltosnaafﬁgrapie' (fﬁ‘rSﬂ“nﬁl)aEnematdnrpmansxsn@ the
t he . | opal . apt i bod t "by- £ )
forf i RS 1o B " PO vl PORAILT 424 S praftildy 3% or

lesd, RorP hRIPGHEBIY Y, 6f [cbhAidaRetitul £1yP19 @hyésasfth@ aBfibd Q@AY rrhd
a given fornulation. Typical by-products 5 include

aggregptesgateceswrd by dIPRG eroany othiar églﬁeém glethpd foremegsuiipg dggregation
for%g%()n %d %ﬁ%ﬂtl %dyﬂ? 9{31?39&%(10&%% ?ﬁarrggﬁlétbf%%ulgﬁon if the antibody

ysSI's her
moiﬁ&ﬁbﬁl@dsb}lpurﬁggf Egbmgsow pretaaply exeput P&, igpagicalar > about 98% as

nmol ecul ar_wei greater than the nononer anti body.
meanir¢dyy PSEC a ter a certaln predetermined period of time under certdin storage
conditions in sald particular formulation. Thus, the CR57 and CR4098 antibodies are stable in
the formulations of the invention upon storage at 5+3°C for at least 18 months, i.e. the
monomer peak in the HPSEC chromatogram comprises an area of >95% of the total area of
all peaks (in Table 9 it can be seen that the main peak area is even >99%). Chemical stability
can be assessed by detecting and quantifying chemically altered forms of the protein.
Chemical alteration may involve size modification (e.g. clipping) which can be evaluated
using (HP)SEC, SDS-PAGE and/or matrix-assisted laser desorption ionization/time-of-flight
mass spectrometry (MALDI/TOF MS), for example. Other types of chemical alteration
include charge alteration (e.g. occurring as a result of deamidation) which can be evaluated by
ion-exchange chromatography, for example. An antibody "retains its biological activity" in a

pharmaceutical formulation at a given time, if the biological activity of the antibody at a given

time 1is at least about 90% (within the errors of the assay) of the biological activity exhibited at
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degradati on products may include, for exanple,
fragnments of the antibody, for exanple, brought about
whyoodeestitdlat i on or hydrolysis. Typically, degredBEPDNT/063244
products are conpl exes 0 that have a nol ecul ar wei ght
| ess than the nononer antibody. In the case of an |1gG
anti body, such degradation products are |ess than
about 150 kD. A "stabl e/ stabili’zed" formul ati on as used
herein is one in which the anti body therein
the@HREME :pﬁlnlni/ac&ﬁic%l RemblaioR 4S b ﬁ%hred as deterrmned in an antigen binding
stability/identity/integrity and/or chem ca
assgy abv1tust13phtrdlea1mg asphy, Horegraimtple. and/ or  bi ol ogi cal

R R T S

art and are reviewed in Peptide and Protein Drug
Del i very, 247-301, Vincent Lee Ed., Marcel Dekker,
| ncIn a fieshaspsetiche mwemon MEHEPALEOD mblarmadeumﬁalefgrmmatlmwmpﬂslng

at lg%sg%rf fl:l)le[i\;evlg %d re%era‘glg (1],[9 9 tl(e%agpgeﬁ?wal U fe?tx Venprno int, and at least a

asur errpera ure

pha’iﬂidc@ﬁﬂd@lﬂy sdcoptaple ceOpitnt. iPa¢terabBy tha ph@hﬁz&fe&t(ﬂcdl Ifdfﬁlulatlon comprises
period, The stability may be determ ned by at |eas
a 06@&6 yttfer retopistty aa@ts%ewﬁatct@at adofivior - 1gbise, psl%mgn%qlwé antibodies,

Whg{aegl\rl)%l? Hgﬂ%dgg&%ﬁ% @Xﬁpegc RBN Sfedn Hef‘FThe o@ﬁﬁ:ﬁtld%’: 111:1!131— be angi e.g.

nonoc ona antib retains its’
frozrhny(&i lgaphilsged bt iig prefarablyalipindy engmqubcbmsaThé formulagibh @y comprise at

' t..shows no.signs of a ation, i tati )
1%%1&&}0&18“&%%%31@'? %ﬁuwsﬂmag@i Iyt @%%' Raart '136?52@{5&&11%0@
wnﬁraﬁ{n% a&a @équ%ﬂce cqrhe%y dBAsYEQIDOWahd ggﬁt AERIIRS {HHO: 2) or a

h ‘pressure) size excl usion

funchmmlramégrt &p@h@of (ahlPQE@R%@Be(faetnlainibfwlthMmO @sldrsgqmdmee of heavy chain

SEQJBNGTD o BefrrRac po Sv B 5 1S5 5P vaddh g

prefes aklctﬁc?e%&fdldl@ﬁ shfdempRfibh Gatoadihy tolihe Hveh®@SShAfa rabies virus
the anti bodies forns a gre ates as neasured by HPSEC

neusialiging potoney rasgingsire a 8 1P onl tﬁ@h@l@trwﬁ@ IH@glr egafrP@rpbout 300
U &5@1‘) ri4o<f119/m1 %{Jw@lﬂ)ﬁ hjg%td%{)oh?s y?J 8081 @ghlg 1ftis well

par or nmul nonomner

withltrtht yeaoh oPa pboot si9084 inhe hue Itcﬁbﬂe&'su?e abytvird feuttatization.
particul ar > about 98% as neasured by HPSEC after a

Newtgtlization We@étvéwﬁ%%mﬁw%awsmbﬁé 1y halkqratogy feglitiques in rabies,
CogLOLPHS O 90 KIRRLA PG (O30 AR, 157
World Health Organization, Geneva. A suitable and known assay for neutralizing activity is a
RFFIT assay.

In an embodiment the rabies virus neutralizing potency of the formulations of the
invention after 12 months of storage at 5 + 3°C is at least 80%, preferably at least 90%, more
preferably at least 95%, more preferably at least 98%, and in particular 100% of the rabies
virus neutralizing potency of the formulations of the invention before storage. In certain
embodiments the rabies virus neutralizing potency of the formulations of the invention after 3
months of storage at 25 + 2°C is at least 90%, preferably at least 95%, more preferably at least
98%, and in particular 100% of the rabies virus neutralizing potency of the formulations of

the invention before storage.
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the formul ati ons of the invention upon storage at 53C
for at least 18 nonths, i.e. the nononmer peak in the
WOIRBBss2e onat ogr am conpri ses an area of >95% pET/ER®07/063244
total area of all peaks (in Table 9 it can be seen
that the main peak area is even >99% . Chem ca
stability can be assessed by detecting and quantifying
chemically altered forns of the protein. Chem ca
alteration may involve size nodification {e.qg.
cl i pRL Rt G &BRIRE Yt HRARGSH Lthtie GHRRE nt, also known as
SDS- PAGE and/or matrix-assisted | aser desorption
stabibmérz Surifatents mey ofclude] bghre netdsnisydgot padysetlrages. The skilled person is

LDI [ . TOF for example. O her t s of, chem ca
ol RO iR R G S B RIS 61 G Rfectants as
lon@%s #hoy@sdipharbcai@amdaicbiadlc WY, Glitabafob 8d@indlttadbe e Mdmans. In a
I on- exchange chromatography, for exanple. An anti body
prefereadzintediment m@mﬁg’tt@alpr@\adf‘rs\n ﬁoymuluahoe aqsioading toethe imyghtion,
fo Iatl

Where n c tsulr cfta 83 %&YSQEQ%E W a polysor {) Slgllgg%{%at‘eeasgolysorbate

gi-ven

60 qi@mbrtﬁ&%s(w ﬁdﬂysﬂrﬁahﬂ%(ﬁ Wl@lrlﬁalﬁiforﬁalt@&ﬁbéiﬂg’ ))re(ﬁefrrddhﬁl an embodiment
bi ol ogi cal activity exhibited atthe tine
thegiedys ﬁ'g’@@lﬁq is reseyrthedforapatiens 1pee gaoast fa%m&b@@ronﬁ?(}@é& w/v to

abduf O@@Wa\?&d 9%?611%1?%3%? ﬁ 8%03% Yt g%lbﬁ@t%](ﬁﬁ} Wl r}g?re preferably

assa exa as use € prese
froamblout:@t)d)&% wfeama;boh(f)@’omﬁlw wessisd picédredtchehodirsent pblykerbate 80 is

first aspect the i n enconpasses a
PIESA fha ?Wgéﬁa?%F a%V%ﬁ conprising at |east an

act V& raROER BREnts RhE TR EARIYprb Didas fhRuLRPEH a&e%duyg to the
ef fective amount, and at Ieast a pharmaceuti cal |

invammpmdnbteel ‘élxcsutpﬂt@hmfferw ef edaivh yltrateh@hmraterfaéeug/‘ndﬁtltrlc acid

mopiibac@ 10 & SEREATRT o ook EorPaTion Grep BEOLT'S 10 about 23

mMDReRtBRAoANLLRONMSS to YHIRE 20 MM hﬁo@%éf@ﬁ@lyeﬁoﬁraﬁout 8 mM to
different fromone another. The formul ati on may

ab@@ 15 enMeang pagtiquiashyeliomabpytdmM foszhgut khmM.dn @rmfeﬁaq’b pypbodiment
theI 1t9alﬂ glt’tffeqr i PI‘G?&H %f Y3 CEH’[?&‘[LO?JO%‘D&E‘[ 19Uy conpr i se at
eas WO distinct a

n I'-Ta Vi rus nonocl onal

ant irbagagsembailimarts tielihedntioh )is %e?mé@ mlﬂhtfeﬂlyulmdﬂ’s accordlng to the
am no acid sequence of heavy chain

inventigy whgkihthepd rapeaidron pbejit S22 fouabets Q?wawm %mm about 55t0

e
abc];ugg.ge Fefqucﬁ (ﬁ:aog%y&?)ﬁg?/ﬁo %E%&tl%ﬂ %r@”gf aenﬁﬁpr?gbh &b é I5 n8 to about 6.2
andSk@i ¢ubarNCfrodh)abont 29 taatetuk 6rialn a/prefeare cnibedendnt the pH is about 6.0.

In a specific, non-limiting, embodiment the tonicity agent is sodium chloride. Other
salts can for instance also be used as tonicity agents, or for instance sugars, and the like, as
long as they are pharmaceutically acceptable, as is known to the skilled person. In certain
embodiments of the invention, the tonicity agent is present at a concentration from about 50
mM to about 250 mM, typically from about 75 mM to about 225 mM, preferably from about
100 mM to about 200 mM, and more preferably from about 125 mM to about 175 mM. In a
preferred embodiment the tonicity agent is present at a concentration of about 150 mM. In
certain embodiments the osmolality of the formulations according to the invention ranges

from about 250 mOsm/kg to about 350 mOsm/kg, preferably from about 270 mOsm/kg to
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5 1n a specific enbodi nent the fornulation according
to the invention has a rabies virus neutralizing
W@od0sn6s246 angi ng from about 250 U mM to aboutrdB8B82007/063244
IUm, e.g. fromabout 300 IUmM to about 1400 11U m,
typically fromabout 380 IUm to about 1350 1UmM. It
is well within the reach of a person skilled in the
art to neasure rabies virus néutralization.
Neutralization can for instance be neasured as
abdi@%% h{@fsﬁﬂﬁg nk@l@%?éi’él‘af)ﬁy ﬁcﬁﬁ BHdHYRE nﬁ(ﬁknﬁ/ﬁg kE@bou? 3ﬁﬂhk%ﬁvkg, and
Kapl an and H owsKi
parm:lldaréyj fmnmboudf&bm@sm/lqgstoﬁbput\&iﬂl rdOHeéklgt Ina preferred ernbodrrnent the

osRRD A AR gORET Y P 1ot pRRlTu S a1 RS érerly

subfRAsdiyBeonichEe. ﬂﬁbing%uydtiﬁlly‘%sraﬁieloéhﬁﬁc Q€ ¥s Riman blood.
the fornulations of the invention after 12 nonths of

Isoteméntygpan e n82as @Gl pyingvapoas presguo/pr méfe@rﬂa@ Itxpea:tsmomrs for
exa%%p{% U tO%@géﬂ% el Ftﬁrg k%or}/nu 1on§ ?? fhe i{go/ £10 C?tmne ?ns Lé/ regulated by

and I'n par I CU ra |es

ond/dritdSrenenititphdentsng pot ency of the for rrul ations of the
i nvention before storage. In certain enbodi nents the
rabi es virus neutrali zing potency of the fornmul ations

of the 6&%%%@%f Qb edntid pg B 1.Jﬂ e mu] Jt%@ ?th%ﬁ%\%%tior% &eferably is

is at eas era
betpreed ascabDyl aatl 2. (bmgfm]QB}%;tcaﬂwbetweep aboutcul atd 18Q%nbin térenin non-

i e AR BRSSPt o

noR G Q8bd@PmERE eéc@r%@ﬁbb&’ﬂs%%‘s’@ﬁt‘ 59 RnédHihash 8163 (2b89) mg/ml
known as stabilizer. Surfactants may Include, but are

(i.entettal]Oi Gringénal fDDth)@ilthlebht es. The skilled person is
awar e t hat Ot& r suré?é tant

det b grenirsermootfing bR 8T P 4oficd Fuiethdy 51 and

1:5apRfRNAY BBERA Raadrldyl - 2esEPirablIgly hbsut 18Ui t abl e for
adm nistration to humans. In a 5 preferred enbodi nent

the invention provides a fornulation according to the

i nv ' er o
0o PR RS b RIAR Blhe I i CLRRLE other
exdiflentp @ cyisiond) dtiend Jingited o) | ajﬁrﬁb hate ar&Dsaltthidﬂedfpé@gSQ[ pidtcins,

.80 Dbei ng preferred. In an enbodj nent the pol ysor pbat e
dilgts, solpbiliziwgragsis.(ikmodiast. 409thing agpntarddiionnk buffcswpther

ino?é%l‘ﬂrg orQ)rga%chﬁlt‘M éﬁtr%?rdants, or the like. Preferably, however, the formulations of
the present invention comprise no other excipients next to a citrate buffer, a tonicity agent and

a surfactant.

In the formulations according to the invention the anti-rabies virus monoclonal
antibodies CR57 and CR4098 are stable at about 2°C to about 8°C for at least about 1 year,
typically at least about 18 months. Preferably they may be stable at about 2-8°C for at least
about 2 years, more preferably 3 years.

Furthermore, the anti-rabies virus monoclonal antibodies are stable in the formulations
according to the invention at about 25 + 2°C for at least about 2 months. Besides that, the
anti-rabies virus monoclonal antibodies are stable in the formulations according to the

invention at about 40 + 2°C for at least 2 weeks.
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about 0.05% w v, preferably from about 0.005% w v to
about 0.03% w v, nore preferably o from about 0.008%
wovooses2about 0. 015% w v. In a preferred enbodP@EREP2007/063244

pol ysorbate 80 is present in an anount of about 0.01%
wv. In certain enbodinents, the invention provides
formul ati ons according to the invention, wherein the
citrate buffer, e.g. sodiumciadrate dehydrate (2.5
ng/m)/citric acid nonohydrate (0.3 ng/m) buffer, is
present at a concentration fromabout 5 nMto about 25
5 MM preferably fromabout 7 mMMto about 20 MM nore
pr ehecreatbhyerﬁlvaﬂimaltts tite fBrmilhtiansabosititabs fnmdmmtstering

int b b trin Pt e bl S gty 800 bBuf. onp

corAbia HGFEMEFBE. |"I‘h€re@c§re 2RO WrmbPat iSNb atcrpréRidbf) ﬁet‘ﬂ@bp[@th%@ fo¥ making
the invention is concerned with formul at’i ons accord

formplatings sterilerard wall kg & e arang }%nqhah:g%lﬁatﬁmbﬂmmb@terge gltratlon
me}n%r n%g 8{ﬁu§o$awtﬁg eclg reélef trsoo egngFulgtloo,n 1th thg Q)?C%tptlgn gf the

prefera

antnfoafe@mkabyutfllzom &b@;bbu&(ﬁntxmteabmu bxaﬁnlﬁe.and
particularly fromabout 5.9 to about 6.1. In a
preferred enbodi ment the pHis about 6.0. In a

§peﬁ{ efe’rrea% 'bloh ernlt 4 fcﬁ'HRﬂ) 10%@1% s ﬁaﬁt&'ﬂ ete%fgﬂ Jbxin.
F]or ? %ﬁer Sa ﬁ?

1S S ium ch ts can tancea
EndixﬁoxiﬁsaairedSWmm’lecmletryNaigﬁmbmplemes M)erbolu‘nb(i hi)e ¢has an@alssqmated with the

and _th on they are pharmaceuti cal |
Outﬁlb%eélp‘f’ab? %gfa@ang%t%‘m%%h% &t gmupgayrﬁg?%wacws pon parenteral

adfiRidh@lifn RIPRHAENRoRindi18hd PMANal Q% antupped 2Rt %WSSE er dose per
agent 1s present at a concentration from about mvP

kilegraratbody w2t m\ singleiopedhloyr parma fabmuava@unﬂmgmpab@nions (see, e.g.,

g s uRs T bR eb e e RbTL s i be R et al b2

(2000))Aniceh Bl dnfsbdanBngitheRimbtiREoh AN £EditcAaidh olf €ndotoxin of less than
present at a concentration of about 150 nM 0

abayé p t0xindotepiiodiitywat BLlliHter N4 ¢apcerftration of dﬂsﬁrﬂlaatab@ﬁsﬁ 0 EU/ml

s BRTRE Y Db D5l L B SRR BRI i 33 By 5 EUm
mofEpre ok kdy lsgabﬁutab&aa 0"EEthK gyernoe: méiefablﬁbhythﬁm aout 0.5 EU/ml
about 280 agﬁvéo about 320 nOsni kg,

andp%ﬁrtlwé%nbal@ﬁg/thﬁ? A0t EQiayg Wﬁﬁl@gef@@d%@ﬁt thg feymulation has a
colPEREH69-of eRdStoBh &£ 'irétfggs RERCHTERDO T B/ml to about 5.0 EU/ml. Methods

for measuring endotoxins are known to a person skilled in the art and include, but are not

limited to, gel-clot assays, turbidimetric (spectrophotometric) assays and chromogenic assays.

“Post exposure prophylaxis” (PEP) is indicated for persons possibly exposed to a rabid
animal. Possible exposures include bite exposure (i.e. any penetration of the skin by teeth)
including animal bites, and non-bite exposure. The formulations according to the invention
can be administered to a subject in need thereof for use in prevention and/or treatment, ¢.g.
post exposure prophylaxis, of a rabies virus infection. The formulations of the invention may
be employed in conjunction with other molecules useful in diagnosis, prophylaxis and/or
treatment of rabies virus. For instance, they can be co-administered with a vaccine against

rabies virus. Alternatively, the vaccine may also be administered before or after
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osnolality is about 300 mOsni kg. In other words, the
formul ations are preferably substantially isotonic,

WO 2@8/0b82¥6 ng substantially the sane osnbtic prECEEPBIAG63244
human bl ood. Isotonicity can be neasured using vapour
pressure or ice-freezing type osnoneters, for exanple.
The osnolality of the formulations of the invention
can for instance be regul atedllby one or nore tonicity
agents. The concentration of each antibody in the

adrﬁﬁ’i‘is@ﬂéﬁ&ﬁ bPhe f&fmlflzﬁﬁ)nk BY B1atih Qi iBh €A &h AN AtibS opﬁltevfgr%latlons of the
about 0.1 and 2.0 ng/m, typically between about

mvamtmbnlwﬂ@h rvtaccnhénls ceitdbdd forpostl axpdturaprophidexis.nattics, Vathees include,

conce on_of. each.anti bod . 200 /.. .
bl G b iR PR ks ST o sing iy eriokabipun
huRAL8i [Hld béll %&%thlh@@aﬂba&nﬁ) or 209 vaediid adsbrRd (RVA).
tota /m for two antibodies). In certain

Pregorpllnli anr@ngls ottﬁ@f cfmf@t‘reulﬂyorrsaxf ity ventipa armdram&tmdﬂé@ dosing
reglrﬁgl \rl\é%?e sur ;?/31‘0&]0 1S lg %E%L%Xn gﬂi%eg?ﬁ%s oflra%leg Vaccme

ernore

mufaﬁmmdlmy mrth@daaﬁai nﬂlgclb @ntdbﬁs 0,3y entd el T&OYftee @ﬁpdsuﬁeein individuals
ot her exci pi ents including, but not Iinited to, am
notyeeushn nwEnized agnénstsbiesSinyar the formylations acepndingrie éhe invention

sho% H?édnlnﬁ} ?cmnﬁi ar. ‘E#JRBQ WoufiliSon &%P(S bl &geﬁgfergs%oon as possible

d|t|ona ers I ' nor gani c organi c sa
aﬂampmej a\nthsthe m‘metﬂmeg volugne givef mtratnuyculdriywe vesite disltemt frorn the

for ati ons t he esen dnventi conpr.i se
Va%tr}?gﬁjowemwéﬁ{ ndpg Staaea ¥padrtgds aﬁﬁlﬁm@%&n&% 163 Yigus

antﬁﬂ)ﬁ[gs AgkrBreSHEN R AR ive Aot B R R 'aﬁ?ﬁ%d?e%(iQﬁ&ihﬁ%tered
to the invention"the anti-rabies virius nopnocl onal

whephtanipodt sSERHZ erad |@R4098] bredfestiedfoe PEP odibvdues, RE relpes virus is
gu&18c for at |east about 1 year, typically at |east
nmﬁ 106t 18 nonths. Preferably they may be stable at

abouf a Rrder 4PEctahe InfastiongRevide?a PRRMScoutiRAlQmp Rk 81X0
3 years. Furthernore, the anti-rabies virus nonoc ona

comgprigipel effective ampoumy] qf aj farmud atigrpgaentding tertse invention for post exposure

prophylaxis treatment of a subject through administration of the dosage form to the subject. In
a preferred embodiment the subject is a human. The human may be an adult or may be an
infant. The term "pharmaceutical unit dosage form" as used herein refers to a physically
discrete unit suitable as unitary dosages for the subjects to be treated, each unit containing a
predetermined quantity of active compound calculated to produce the desired
therapeutic/prophylactic effect in association with the required pharmaceutical carrier, diluent,
or excipient.

The unit dosage form may be a container comprising the formulation. Suitable
containers include, but are not limited to, sealed ampoules, vials, bottles, syringes, and test
tubes. The containers may be formed from a variety of materials such as glass or plastic and
may have a sterile access port (for example the container may be a vial having a stopper
pierceable by a hypodermic injection needle). In a preferred embodiment the container is a
vial. The vial preferably comprise a volume from about 0.3 ml to about 3 ml. Preferably, the
vial contains anti-rabies virus antibodies in an amount from about 0.1 mg to about 2.0 mg. In

an embodiment the vial contains a total of 750-2000 IU of rabies virus neutralizing
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according to the invention at about 25 2C for at
| east about 2 nonths. Besides that, the anti-rabies
wo 2oosmesTanocl onal anti bodi es are stabl e in thePCTI/EP2007/063244
formul ati ons according to the invention at about 40
2C for at least 2 weeks.In certain enbodi nents the
formul ations are suitable for adm nistering
i ntramuscul arly, intradermall32 subcutaneous Iy,
injected locally into a wound, or a combi nation
mthﬁB@ﬂfantlﬂa?ﬁésg;eP Va1 Thie: F}Q BFWa%dn%ﬁaﬁg S RE&S fé)? abhhistration to an
sterile ds for fornmul ations sterile are
adulig whilk aowal comtatniveg atqtal & dS(i)-ﬁ 60 ldef fa.HlftSI’\aItllIS onuttdhizoygghonoclonal

t le filtrati nbr es, or . aut.
an o iosafripbearu il BE pt ot fRinifba iy 5ok b anigdics are
typidagly FHuPREd BiSthe %rnﬁ@e@iéhs é?ﬂl@ %Jeﬁfloﬁﬁpé'{hega?emdﬁﬂﬂl @ffective amount.
for exanple. In preferred enbodinents the fornulations

Dogage rg@b@ﬂ&ﬁﬂm bl 4dyustqdete pmwéﬁn@@tooumnm dested toepanse &g a therapeutic
1resI Sh¥e]] su(ft%lb £ 88%6 e01859’ %o At n%f ?8 %ﬁ) Iﬁj?kg bodytv!fqee} ht, such as

e aSsocl a er ce

amgmaOHU&@&mUyﬁmmgﬁterla that can produce pyrogeni c
reactions upon parenteral admnistration to a patient.
Accdheiphagmpceutingl ynpidosags forp may hggpesent inr kit, é‘ﬂft@r pomprising a

1nsH‘§5tloqlg ?(fro b RErTid 11191915 rﬁ%ﬁj ¥o ﬁ&%or'erboﬁtaﬁ{egkgée A ﬂ}feéﬁlgh our

|ntraven rug pp I cations )
phéfhﬂcdﬂttﬂchl@gdacﬁbplhbls eE’h@remcmﬂemcalhdeCmnMemtha‘ls (&dSRYle from a

Phar macopei al F rum 26 (1 3 (2000)). .In certain
coramstsil ARt peer SERAPGI Bl }ﬁﬁ%@&)ﬁ‘zﬁagws 18% SHEPESS TR with the Kits

caﬂ@ﬁ%ﬁt?d@ﬂ@n@éusltcﬁﬁa%& Nk RB M EorrmRrN $atistdo iutﬁbrtaﬁewﬂﬁr prophylactlc
l[iliter (EUM )" (a concentration of [ess than about

or @agnqswt ntodiits rtbdtenontach mtﬁorh@tlen aba fenudygmpht tha Ilncgycaﬁlpe% usage,

d of endo OXIn) trabl t 16Ia.tﬁqan aout 2.5 th
R P Cé‘FS’oa}‘K?PP’é TP EHOHOY B Mwa“?é{}%snc%ﬁ?%mg cuse
of ﬁfcﬁftlﬁérr@éluﬁc | R&shyl 280 of Bﬁgﬁos@w Préddctyl Inedrekapadrhb gdith&dtd the kit

| ess than about 0.30 EUm . In certain enbodi nent, the
CONRYRSPH IS EHPNE 4& UsE 1he ﬁm@ﬁprrl%t@ velyMsineaprday dR pehietea dose of about 5

IU@Q%Q%Q&QQ%%E Eﬂ’ﬁ% EUn to about 5.0 EU M.

r1ng ehidot oxi ns are known to a per son
skllled in the art and include, but are not limted
gel cl ot assays,. turbidinmetric

( s pEE hesprER: Siegtreica) SIS GARFCEISH StHigFiod seayproving the
sto%agrg ég‘hvg& gtglzi{éﬁl%gﬁ si'itgg gioﬁ'élg 51?%1 aglP b ac%)e§ dlﬁ onB dé g af s‘;ﬁgglé QGbrmulation by
formulating the antibodies (CR57 and CR4098 or functional variants) in a liquid
pharmaceutical formulation according to the invention. The formulation may be stored at a
temperature from about 2°C to about 40°C, e.g. between about 2-8°C. However, the
formulations may also be stored at temperatures below 2°C, e.g. at about —20°C, -70°C, etc.
By storing the antibodies in the specific formulations according to the invention the amount of
by-product formation of the antibodies is reduced. For practical reasons, it is preferred to store
the individual antibodies CR57 and CR4098 frozen, e.g. at -70£10°C, before they are mixed,
while the final product (cocktail of CR57 and CR4098) is preferably stored in liquid form at

5+3°C.
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ani mal . Possi bl e exposures include bite exposure (i.e

any penetration of the skin by teeth) including aninmal
whrdssss2and non-bite exposure. The fornul ati ONBCT/EP2007/063244

according to the invention can be adm nistered to a

subj ect in need thereof for use in prevention and/or

treatnent, e.g. post exposure prophylaxis, of a rabies

virus infection. The fornul atilons of the invention my

be enpl oyed in conjunction with other nolecul es useful

in g @Eﬂ@l%f cRRPIMY I nSal rf%'[nsttﬁ ﬁgﬁlﬁ%ﬁnﬂiceﬁ%'l ?O?mulatlons

virus. For stance, they can be co-admnistered wt
CoOrppNSAITLT { Blieglaglatlfrslmes albisefsondqlml anAjbody.niaet ewledr R %7 er CR4098 ora

CC|ne a SO te ed bef or :
Fonk PG SRS OP ST Bincof T D o T BheorBieopmpgise all fetures and
exdipiv@s bé @&crlm&@ﬁw@%' "Pl'ihsofn proRri@ eABbdihiARSh&f cdtdin citrate
invention with a vaccine is suitable for post exposure

buffierdpdpl radd) end Reisi i S\¥a8i nesbpwict Gckentabus toacatyragent (e.g. sodium

chllt)rlécg%kﬁgég)%’l :Eg:O%B ‘E'lf1 n)g e C&rf {a\f’g&g Rolyg B%%SO

(0.0003968.0884; ¢ighehour 0.0 &) a&l atapfdfmblgdawtmallgx RdMAnic, Esterﬂe and
Preferably, a single bolus of the fornulations of th

subsiapEnty Bef %frf‘élda@mrh iFegtiies and eHADPIFYS g i ghyidider ﬁw@ described
abog?fé @i%%ula{lgﬂ%ln@%sﬁltg'rtzﬁqu%@ efnrﬁattabf%? Vles dlfnﬁ{gcll ¥ Gitibodies are

I'es vaccln
indmasdlteloon days 0, 3, 7, 14 and 28 after exposure in

i ndj V|duals no ousl i mmuni.zed agai nst. rabi es
vir Hleemmcﬁﬂag% graulatnsAgrigingde %én‘(%@ﬁtmaarfompﬂsmg a

sm%ﬂa%hqamgs AR b RSB Hardt Moy #gh AhOUR @rohhgoo\e@un%g@ﬂ to about 6.0
or otherw se as soon as possible o after

rngénb ogugadly fding hbauhé . O mgailrio ﬁgoulél (Lnemg/gji, 9. gnfrom about 2.0 rng/rnl to

oo R LA B e TGS S S curting
potefléyl fahSihe Fdeth Adut 30RNT/aH tWaby@t 1300 T0AAE, &Sy, fdm about 500 TU/mg to
therﬁgeutlcall effective anount of antlbody or

abaaihl P Yolli/eg. Fernaatians sompeiging weingle antibedy a3 desefipasicaboye may be
COIRBIHQ&/mDEe%S\;/lﬂP% én%ltﬂe\{t l%tg%tthé/ §ogltnggatlpgf ofoﬁfbe nﬁ}%h&?'n comprising two

VITUus 1S ne
anté®@ARG]i d e ahtiboRiicodaipr ovi des a pharmaceutical unit
dosage form conprising an effective anount of a
formul ati on according to the invention for post
exposure prophylaxis treag pPEga subj ect through
adm ni stration of the dos to the subject. In
To illustrate the invention, the following examples are provided. The examples are not

intended to limit the scope of the invention in any way. In general, the practice of the present
invention employs, unless otherwise indicated, conventional techniques of chemistry,
molecular biology, recombinant DNA technology, immunology such as antibody technology
and standard techniques of polypeptide preparation as described in Sambrook, Fritsch and
Maniatis, Molecular Cloning: Cold Spring Harbor Laboratory Press (1989); Antibody
Engineering Protocols (Methods in Molecular Biology), volume 51, Ed.: Paul S., Humana
Press (1996); Antibody Engineering: A Practical Approach (Practical Approach Series, 169),
Eds.: McCafferty J. et al., Humana Press (1996); Antibodies: A Laboratory Manual, Harlow
and Lane, Cold Spring Harbor Laboratory Press (1999); and Current Protocols in Molecular
Biology, Eds. Ausubel et al., John Wiley & Sons (1992), for example.
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a preferred enbodi nent the subject is a human. The
human nmay be an adult or may be an infant. The term

wO plvaneszecut i cal unit dosage fornm' as used herBCTEP2007/063244
refers to a physically o discrete unit suitable as
unitary dosages for the subjects to be treated, each
unit containing a predeterm ned quantity of active
conmpound cal cul ated to produce the desired
t herapeutic/ prophylactic effect in association with

thetpe %iﬂo%‘&@&ﬂﬁ%@@b’it th€ IR 558Nk 84098 lahtiRies i95hown in Table 10.

exci pi ent nit dosage formmy be a contal ner
Ideunﬂpﬂtlosi cigninpeprémarandnadnidehara@eiivaivnef Shaso ntwtiahigmg anti-rabies virus

ant51e8 W osEir el gl Qe PRPAECUR oG v

maf@Rb@idIISa By Relcli® AiBehtidIf sanNA WAL W QirtiFREkirdbSPER.C6 cells
such as glass or plastic and may have a sterile access

stal’plmeﬁpl(eﬁmg @X@m‘pra@qs hérug emtibeidyeras sy ade the opllawerseapitirpdand

to g{ de I nj-ecti.on needlq%
culfuresoxgere expan e(g %n(#,r%se IX%E‘I}%CX ca l(g:lgaet%%tlo% é]ﬁl bloreactor ﬁt operated

in Mtc&i m@diﬁefoﬂ)lbafbdi Yy canvpittis ﬁlode \Mbdﬁﬁm cfohfaﬁﬂlﬁ@ﬂiétre@e&wﬂ anti®ody was
out 3 m. Preferably, the O vial contains

haraﬁ%t¢d %@ml@sﬁ% '?ryuseng}ftlgaé@au a@é filtratadh befresulvther dopynstsea processing.

0 R AP e 0 BRI i

stepwefiolloatd by a@uﬁe@@dchmege tarfidrinhdadiodsbufier lackia polisobateygeand

of vial SUIt .y be used for admn ion to an
congaifiOn R Opasihg; s%nyeé&ﬁtlﬁ? W&C%{lt’fa&f)’él A a?étsw?@é pplysorbate 80

and)ﬁltrraﬁgh Qe MH)tﬁiﬁéd Hﬁiétsﬁlﬁith&er(&tﬁ@ BRGORRAR SNdd RAGLEPCREH9]) was
vial can suitable be used for adm nistration to an

stofedfaan8Q°CT lhéllimthebmsh d'or theamanpyfictwt linto dorgmrbduce the drug lebstances

welsr eV Bmloeon B AP g e PG e g born

antfody Idd@u&ﬂ@awé}@&mf@mﬂefﬂte&&pbdf&%ﬁﬁﬁﬁﬁu{ng g. a
ther apeutic response). A suitable dosage range

fo
i nstemdaily Sll@ilﬁ‘\f}oilffclﬁwgfomwlﬁtlm qftihe d@géhb%@cab@u%/g@@tlbodle@
o AR PR B TR BIISTRRE ALy U3 RS L

diffeRant foradul 0idas here aitBsed frediRfeiennivie bointshid te0pRETuSS using various
nore contai ners conpri sing pharmaceutically acceptable
anadyfrgahmetiods wal kpown dydestther naterial's desirabl e from

8  HPSEC, SDS-PAGE (reduced and non-reduced), protein concentration (A280), IEF,
appearance, pH, and osmolality were used to evaluate the stabilising effects of the different
formulation buffers on the CR57 antibody, the CR4098 antibody and mixtures thereof.

HPSEC was used in part to assess the presence of degradation products of the
antibodies due to aggregation or proteolysis. SDS-PAGE was used in part to assess the
integrity of the intact antibody and the presence of impurities and potential degradation
products. Protein concentration was measured to assess the maintenance of the formulation’s
protein concentration within an acceptable range. IEF was used to assess the presence and
integrity of antibody isoforms that may be present in the formulations and monitor them over
time to assess changes that may occur due to deamidation or loss of sialic acid. Appearance of
the formulations was conducted based on visual inspection for clarity, colour and the presence

of particulates. pH was measured to assess the maintenance of the formulation’s pH within an
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conmer ci al and user standpoint, including filters,
needl es, syringes. Associated with the kits can be
WO pa@Boes2é ons customarily included in comrer ci BET/EP2007/063244
packages of therapeutic, prophylactic or diagnostic
products, that contain information about for exanple
the indications, usage, dosage, nmanufacture,
adm ni stration, contra-indications and/or warni ngs
concerning the use of such therapeutic, prophylactic
accRptaBic 3RS0 PARCIRut 6.5. 6§hS @ity WINAGIIRALS adsh& thi t
conprises instructions to use the appropriate vol une
mamggessarijtht forawhitens emiddiey vithebarccéptatil kapgt of abou 250
40 kq, e,9. 20 I.U kg. Furthernore, the present
mqsm/l]éé#ol Bl %g)c%ﬁéﬁl?ged with a method for inproving the
storage of two anti-rabies virus nonocl onal anti bodi es

in one, g. a single, fornulation by formulating the
ant Irbbﬁrséstuclr:sksﬁr@m dutirans8msrware trsteid oferl thatanuipase gitirabies virus

antﬁ)odg q?rmukﬁ%ﬁg@ ate nt01tr29[r %Uhg ! Iv&?e@ S g(# poganttl-ragleg virus

I nv I On ornu Ion may ore

antt‘tﬁ)ﬂp égratuldtdnk Emetnh%spmtws ‘F@ﬁ@.ﬂaﬁo@ colﬁqiri&ﬁ@rblther CR57
t he rmul a

(0. E6eh. GR Mo BPab O MO ock) |1 40 BB OISR IO | mefm)
andf' @ﬁ9® A ItI% rng)fnlf fOL AN Iaﬁraﬁéjﬁliff‘%? g[%]ﬁ% dr% By %56 rﬁﬁec‘fﬂreft% Puffer (pH

ons~according to t e anount
6. Sb)wem@dﬂ«SUpcfmsmrag@ 01151‘[034 wiebles & 15t-B Ho/dinbent Elﬂtﬁd hamddityk-or

25 PR Shac e Pooi e A5 008 BRI @s fpdicgted by
HPSERAGysREA QTSR rRMEd H‘Sﬁﬁﬂﬁ of¥atib&dyt AEndrh&dhreR® >t96% as

(cockta|I of CR57 and I's preferably store
detbingjnediby BIPSE&Y (SQ'fSEIgillﬁS a-%) uqurhsliatlasp ewnpiifieg eithee (IRSG r(O 1 mg/ml),

CRABEAPE D of Rl £0 BEFRES T G bl aB L Eraoos 0.15
mgAhl) iPedY mN1. Ifhoslﬁiaiel"lﬁiffegﬁﬁ? 7@ h&d4 ?Qﬁtnyf aBtibotychd s that was

vari ant of one of these. Pre erab t hese

SlgﬁkﬁﬁﬁﬁﬂYabW@hBP%Wﬂg%@r apito f geecky ett0AAY/ATET pirelatiee umidity
co lﬁast&{ I ﬂnﬁlﬁ{&sﬂﬁgﬁvﬁga ;Bﬂﬁelisgﬁlé@r ‘r§r§v§5 'Elﬁl %?’88%{1359&& the same

con citr ave

tenﬁ)efa-tu&e %onditigns @&OPigutes Q;3)CBHcA IpBly@oﬂb@ﬁél 80 (’0)018(9@1‘11) was added to the
sodi um chl oride, 50-250 about 150 nﬂ?;
phqlsgh%? pgﬁeratl@wgc@%emtfbo@y FONRER, Fqgéqdefugt@er to values ot about 70%

for CR4098 and about 85% for CR57 and the mixture upon storage for up to 4 weeks at
40+£2°C/75+5% relative humidity (see Figures 1-3). The results clearly show that stability of
the separate antibodies as well as the mixture of antibodies is superior in citrate buffers
compared to phosphate buffers. In phosphate buffers the antibodies are degraded through
fragmentation. The antibodies were equally stable in formulations comprising citrate buffers
of pH 6.0 and pH 6.5. Furthermore, it was concluded that addition of polysorbate 80 in
phosphate buffers causes additional antibody impurities. The results found with HPSEC were
confirmed by other analysis methods including IEF and SDS-PAGE (reduced and non-

reduced)(data not shown). Based on the study citrate was used as a buffer system.

To determine optimal surfactant concentration of the formulations, citrate-based

formulations comprising different polysorbate 80 concentrations were analysed (see Table 1).
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(0.0005% 0.05% e.g. about 0.01%, and are preferably
substantially isotonic, sterile and substantially free
wobkomsnaioxi N Feat ures and excipients that m ghtT/EPIDB063244

fromthose descri bed above for formnulations conprising
two different anti-rabies virus nonocl onal antibodies

are indicated below. In certain enbodi nents,

formul ati ons according to theld nventi on may conpri sing

a single anti-rabies virus nonoclonal antibody in an

Th@%ﬂiatlﬁhéj%%ﬁq?%ar& ds fgﬁém "lth% aﬁg%ﬂlesﬁCQS‘ﬂgﬂthR%% (drug

typically fr about 1. to about
subetagcesﬁ wem @bpared stéhtmyl/yrais dt:@ﬁbb«b athovs. Dherngcm ﬁlﬂerﬁdamth a 0.1 pm

nb d t h f | at i bi
fieg Busih Fo T THenEy bF SHaF REOHE i iish ORrd6 3 GiAg ebbY A280
proddif Ubno%ﬁ@@adnw&@mnﬁlt]gn THOBnabAritioR 8O CRY Rihs 05 MBEKItand the
1250 U ng. Fornul ations conprising a single anti body

congentgaionral EMO%WQ iy frel. N@hﬂoa Retfemdontadning i f nd\rie:ltrate (pH 6.0)
and5P }nﬂf? Lodi® OCIR de a%%gé)uﬁrer con. b %20%]; tcgt%ge Eﬁﬁ t0{) Ay mM sodium

B
conpri sing tvvo Fant I'es cocktail .

ch1EXAMVRIIESS » polyisbibaet0al &c tpl'r@ateﬁV"ﬂ?hlé fopmulatibes ﬁveﬂd Iﬁ&paﬁi@i as described
| es are provided. The exanples are not inten

in Te%??ﬁ m ke fil}"i’é"%]élé}ﬁé"%ffe%qliéd Wiihertuftsh cofaigtg MapM ¢1ﬁate (pH 6.0) and
50 gﬁ\@%&dﬂlﬂl W‘ld%r "?ﬁe% olgﬁt to!f"?i %Iﬁﬁﬁ%{on's 4§ 'agﬂeﬁﬂmeﬁi and sodium

npl oys, €SS 0 erW| s& | cat conventl ona
chlbﬁdmwasqau;&isdmd bnﬂr@meﬁ“dmnmlatnmb e a asmdiilitly@dybout 300 mOsm/kg (iso-

oS gt TSRS AR PP G CATERu GRons was 150 mM.

FinR @), PEBLh A&t P QP iR vAigh @9@ %d f18ds hid §ﬁ&¥’619% 0 pl) into 2 ml
Fritsch and Maniatis, Mol ecular Cl oni ng ring

Eppéadbdicupsifsn el ttestsywith élwxcdm@@)of thﬁerﬁppb@tdycean@ fﬂn@m stngy and pH

anagf(i)st, og}g n '\ébvgeggﬂ%q,?goqér rnglﬁze(%ilgé (\)z d&i}g%{ %;\)&Elyf rnysarnpqg) capped with

20 ERLOPRES BiKk soAlRra algﬁlllnu?@%p@qine FRnatitions wefPR6REGN stability
Series, 169), Eds.: MCafferty J . et al, Humana Press

cab(nl@%)%%@ﬂambmt eadativg lLuab@natZévt% VBOFAIp relatiel tovmidity or
40P 09754 ?Q?J[%lat Ve o i 1(#—%7 %g 1ndrg’a]?eod’ @he E)Xlnl?s 5% al(n%?e% %ﬂ)e’re ﬁﬂgn and

rren
analysed in monoplo according to the schedule as shown in Table 3.

As already indicated above, protein concentration was the same before and after
filtration as measured by A280 protein concentration determination.

The results of the HPSEC analysis are shown in Table 4. The protein components
were separated through HPSEC using an isocratic elution method, which allows rapid
analysis and high resolution of protein components and also has an improved reproducibility.
The results show that at t=0 weeks all formulations had a purity as determined by HPSEC of
98-100%. All formulations showed a comparable purity at t=13 weeks (and all intermediate
time points between t=0 and t=13 weeks) compared to t=0 weeks at 5+3°C/ambient relative
humidity (i.e. 2-8°C/ambient relative humidity), indicating stability at this temperature for at
least 13 weeks. Only for formulation 2 the purity at t=8 and t=13 weeks was just below 98%.
Moreover, it was concluded from Table 4 that at 25+2°C/60+5% relative humidity all
formulations at all time points showed a purity higher than 95%, indicating that the antibodies

are also stable for at least 13 weeks at this temperature. At an elevated temperature of
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Bi ol ogy, Eds. Ausubel et al, John Wley & Sons (1992),

for exanpl e. The am no aci d sequences of the CR57 and
wWEBHR08s2amt | bodi es is shown in Table 10. PCT/EP2007/063244

I dentification, cloning, preparation and

characterization of these neutralizing anti-rabies

virus anti bodi es has been described in detail in WO

2005/ 118644. The anti bodi es were manufactured on a

large scale in an essentially simlar way. A starting
4022 Y 1489 Ofc1 FRFR hihich allﬁfo%ﬁﬁ{lbfnsegh%v%é /PR PEF >95% in the first two

anti-rabies virus anti body was thawed, the cells were
weeksl tndraeting Hat thelantibedcsvee stabbcpfamiéchsamb wsakd at this clevated

i nocul at e blore ctor. ,The bi.or tor s firs o
st oy Rims PentbSend BY sl A0RMBuER hohitia purity higher
thaNﬁgd)LHmO%) nﬁcﬁ&dﬂi r@gh&ttl’ﬂl@e ARiBhEics hiveclanildP odylciBSat least 13 weeks at this

harvest ed and arif by centrifugati on and
eleyated teatp@thtlmréf Bheelmpmmlh%founém@tthéamtb%mé@éﬁél gggrmées and
fra%rﬁgrlgt% 85 r a rg%? tn:;é%? tﬁlaetrlg%%g Sf S(fl algecp til(ajtsftBl’aﬂlﬁjlg ions with

0.0buf fwev) @Iyﬂ@ﬁm@m Bad Ohighbegurien t}ﬁufsfrﬁlrlarlfa@ﬂmlatgms with 0.03% (wW/v)
sorbate 80 and concentration to obtain the desired

polamrg% 40 (cumrasnpyryiodformpation 1aYﬂH]i1 £i ormpltin ety b and
forﬁlgla@lgg 3”/1@2@?%19 Qarnc% %@fe I%H‘{Igd %&%&@g&l&&_ggé h SE

ant or an was store
cmmnanmmﬂrther use. For the nanufacture into drug

t t dilute
For Rt diiob et B U Oty SREHER AT f e Cilgfaund with HPSEC.
OnTE@BAL &5 noAREdRAYE An@RULARUYD P AL QRFy e TR fotEM i8R tored at

filtered before final filling. For stablllty studi es
5+ 4rebienit refativerbimaidityrrad @6+ K6 @i g r@uwlwnuélsy $hwiweglne signs of

. anti i h d duct
sieferRouPaolificr ol JFephiid UG “SarGaas Mnmreenrd pile some
mikbrfdegra@itionl Wi MLiAd hARS diMRNéht ARR! PoBRE o ftheGbinh@hteSMs storétBat

poi nts and tenperatures using various analytica

40#?e€m§§§ %/\E?IlqthR hovwdityn(detaanog showmPsediffepmepierll formulations were
obs%k%ggs%’%geie Ee &?ﬁrgn?g&ggo%%tﬁ{%géﬁéeﬂtrgt gentrat i on

appear osnolality were used

t o Tualdentifcdtioa ﬁtl&mnklbsdyﬁ@nqﬂésetﬁmg@SDQ:EAdﬁEfcﬁley ecntﬁrms the
formulation buffers on the CR57 antibody, the CR40
integity pbids anHbPdissx Pyfribdoas et Blystrateisermaling o daytyred f&aﬁet IEF

ik RatBSHE Pt of iR RAFSHACHIAS 286 gél@ﬁﬂtlﬁ ﬁfalogﬁﬁg HEl DR mbidhal

microheterogenicity of the antibodies. The combination of IEF with SDS-PAGE is a powerful
tool for the detection of even small differences in antibody structures and properties. Based on
the IEF results, for all formulations no significant differences were found between the
different polysorbate 80 concentrations (data not shown). When the formulations were stored
at 40+2°C/754+5% relative humidity, minor degradation (most likely due to deamidation) was
observed from time point t=6 weeks on.

The visual inspection of the clarity and colour of all formulations stored at
54+3°C/ambient relative humidity, 25+2°C/60+5% relative humidity and 40+£2°C/75+5%
relative humidity showed that the formulations were practically free of particles up to t=13
weeks, although it was observed that the amount of formulations with particles increased

slightly when stored at higher temperatures. The formulations comprising CR57 and CR4098
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anti bodi es due to aggregati on or proteolysis. SDS-PAGE

was used in part to assess the integrity of the intact
wa@niosiestye and t he presence of inpurities and pepCERP10a1/063244

degradation products. Protein concentration was

measured to assess the mai ntenance of the

formulation's protein concentration within an

acceptabl e range. | EF was used to assess the presence

and integrity of antibody isoforns that nay be present

and 0019 v&f/@ a[ﬂig)bs%wa@én@ aRehifRNMeParfi H&RS %\e’[ﬁ%dttb% foPmulations

assess c es that may occur due to am dati on or
COIthSSBng)CRéV ahd €RAOP andﬁ@ﬁé%r(a«m;)@od)fsotﬁa@ $ (b rTima Ishakieansly indicated no

: uct ed d .on visual .ns on for clarity,
Aifieistiy PN 6T 5 B %“18?0“6%1‘[@ Pt b The b vatues ofal
forRASIBhEiddt FgAERENtEhalRé MG agOht th@ ﬁldlcated temperatures and

formulation's pH wi thin anaccept ab%e range of about

timg psrieds. about 6. 5. Osnol aI | ty was neasured to assess

t heTHgl & nllatn Cv%lu%]; 0%5‘1 10?%89& 3 o o‘%?,?nalglllg eias%%lg?ng the

an accep range o

stabiBsNIthdly whéh leeph bt 55&28@43@&5 %l rbfagiv € Bim {lith fagd 49&3‘1(617&5% relative
were tested. For that (fur pose anti-rabies viru .
hurgidity p blegye mp ﬁmswufmgt 1Hpenrabdy cemiosmplagipes Wﬂfhﬁi@ 0.01% (w/v)

oS STRSRERELS, SPBLLERL ST B Bttt 0
For twbiatlj tha $esﬁ1h$‘rﬁ‘onstlha gtudi shev tlﬁREﬂlg](e&nﬂl-rm@émh)us antibodies as well
CR4098 (0.1 or .a m x .e/ coc [ 1.5

as W’SPGTG?/%?C?% g@%@ﬂ-{%?las Y 1 oier féﬁﬁg@g? %tsﬁwga/ﬂﬁf y3 weeks at

543 o@/ﬁn@@nﬂ“ﬂyﬂaﬁbé hﬁhﬁh@uﬁﬂ%’d@@s% QatiQk ham?cﬁtyra}{hfzﬂogzeé/@sis%
buf 6 wer & stabl e upon storage up to 4 weeks

relatveﬁmmh@mbmsmratc@hmdl foenulamangicoynpriging /B0 v ive balybarbate 80.
hum dity and 402C/ 755% rel ative humdity as indicated
by HPSEC anal ysis. Al formulations had a purity of

ant hb@ﬂwh@pﬁea@eforﬁl@raa@n%m@ﬁnsaw@r@t@ (U@ b P 8®) R¥dium chloride
HPSEC (see Figures 1-3). Formulations con(‘gﬁr\l Si

(156110 Hr0.€5% 190 Pelyngybricy 0 0RABOENEl0 Ansbarty/GR37 Gr2 mg/mi) or CR4098

A B R e g8 i
70£1 0par Férynutddtioan tickofifed@mn @p3r ulh) ad 18881 sibgfof IERBDSLPAGE

ower upon stor age for to 4 weeks at 402C/ 755%
(re@h&eﬁ@nd/ BoERduged) png &%ﬁﬁg@%e&r &P and gprRearance gealyses 2 ml tubes

ﬁllgd &vftﬁb%%%ﬁl ol Qerd (38d SAIEobh MBHARW QL sRR it @91%{11& Bfbinets at
5i3°C or -70+£10°C. At indicated time points (1, 2 and 3 months) samples were taken and
analysed. The results of the study can be found in Tables 5 and 6.

SDS-PAGE analysis (both reduced and non-reduced) of CR57 and CR4098
formulations at both temperatures indicated that the integrity of the antibodies remained intact
for a period of at least 3 months, as no additional degradation bands were observed compared
to t=0 months. These results were confirmed by both IEF and HPSEC analysis showing that
the antibody structure and aggregate level, respectively, after 3 months at 5+3°C/ambient
relative humidity or -70+10°C was no different from t=0 months. In addition, protein
concentration and pH did not significantly change over time. Visual inspection of each

formulation showed a clear colourless liquid, practically free from particles.
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tenperature conditions (see Figures 1-3). Wen

pol ysorbate 80 (0.01% w v) was added to the phosphate
whodoBess24¢ he purity of anti body nonomer decr eaB€DEP2007/063244

further to val ues of about 70% for CR4098 and about

85% for CR57 and the m xture upon storage for up to 4

weeks at 402C/ 755% rel ative hum dity (see Figures

1-3). The results clearly show that stability of the

separate anti bodies as well as the m xture of

ant xRy gk@%f FtpRRBhE Qborddht 001184 tRY HERY SipRerR?Y 89 addtional

phosphate buffers. In phosphate buffers the anti bodi es
freeacéhae gy dd eficrt hmouthror Brragtknitatago ahovvrddeloadlffammse@mpared to t=0

momﬁlfrsgﬁe ualtll% t%%{lgﬁiﬁo?lﬁgl_'g%ggsl ?%hﬁ?ﬁ g?ﬁ%@re ¥1&zli-¥reduced)

HPsEcclE{dagpéahza{cea@DQg@ Qﬁd?H (@@damogmhg 80 in phoerhate
buffers causes additional antibody inpurities. The

r esli swnrhyundewpsuls HASEE thelrthe emquiqsé%RW@t(FMO% are stable at
Si@@ar}{gﬁeﬁt rnB 1@9 Tm L(iintc lalfllgl F 9 Oﬁcom? n fgase %g)?csj%né d)‘ijtrate buffer

and nonre uced a no

(10chM, pHES . ORPolyS@Batd SO0 DUdS €y ) anG tcﬁiﬁm’Eﬁloﬁﬁb €150 ms1), thereby
tlnal surfactant concentratjon of the fornmulatio
cord g Be pesste dessrihed shovens addvden; 4 aglitipnpk %?e@ﬁéthaw cyclc after long-

er%%k&?ﬁ% (?at & 89 FANCS Ak 5&&60‘&2%&6@%? | Sﬂ%lbs@ﬁas'r APlrBluence on

nmul ati ons” wer e
theataﬂailhydifemtﬁlaﬁt%ﬁ’obrmdms (dr ug subst ances) wer e
prepared essentially as descri bed above. They were
filtered with a 0.1 mmfilter. Protein concentration

was 1 NEnIRIRaRGly0LEdRRImfatiShs donhdrisald QRa@$1 OTE]M li{HEQ 0), sodium
by A280 protein concCentration determnation.

chloé@h@:@ﬁﬂ malv1).d0 186 (€RS polyserbtc S 0rmyd e single ahtebCSiy CR57 (2.47 mg/ml)
CR40
or § B A Rve s e e R s e name s, e

53 gidi deﬂm@ for bl @1 [oagat kb At OmoMhS | RorbRtioRSwere filtered
6.0), 50 nmM sodi um chl ori de and 5% pol ysorbate 80 were

threnghra .83 unrilgerfapd ﬁﬂbéou@n@om@mﬁabe@ d4 ad). de gddifipmdhe

cor it eR ot BB A 8 1 PRk oy Rttt e of cach
antfJAd9 réstlRin g-lfﬁ BveaMpldbintoyn@trafidn 600 F gl )RS stRBed when stored

determ ne sodium o chl oride was added to bring

undei gw e drffﬁmrﬁttﬁrr@matwsane S5l and {P+H°Galbour tg @Gnmlhwﬂhg

for%wf gopggotqq??*%thp Sp?gillgml%ﬁge QCK-%E{: ﬁ(ggésﬁ%:er% rhltered tgrougﬁna 0.22 um
filter and filled out in glass vials (2.6 ml). The formulations were tested using the following
analysis methods: SDS-PAGE (reduced and non-reduced), IEF, HPSEC, RFFIT, appearance,
pH (see Tables 7 and 8). Formulations with the combination CR57/CR4098 were also tested
by kappa/lambda ELISA and osmolality (see Table 9). Moreover, at t=0 months the endotoxin
levels of the formulations comprising the single antibodies or the cocktail of antibodies were
determined. Endotoxin levels were assessed with a Limulus Amoebocyte Lysate (LAL) assay
using a gel-clot technique. The formulation comprising CR57 contained < 0.30 EU/ml, the
formulation comprising CR4098 contained < 0.30 EU/ml and the formulation containing the
cocktail of both antibodies contained < 0.24 EU/ml. The formulations were stored in stability

cabinets at -70£10°C, 5£3°C, 254+2°C or 40+2°C for the indicated time periods.
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Finally, all forrmulations were filtered with 0.22 nm

filters and filled out (400 m) into 2 m Eppendorf
waeops/otsame al | tests with the exception of the PCI/EP2007/063244

appear ance test, shake study and pH anal ysis, wherein

use was made of 5 m injection vials (filled wwth 2 m

sanpl e) capped with 5 20 mm stoppers and sealed with

al um ni um caps. The fornul atizins were stored in

stability cabinets at 53C/anbient relative humdity,

25264, B8ORS |c§ﬁﬂaﬂ1%1%¥'1‘n?lg bitYbod9rwdOZ2 8l ysea %’vérea{ &tdohs period and

humdity. At 1ndica tinme points two sanples were
commrethtoethd inainal|ryséid obtained raorﬁOcmamihm AHF ngd SOStheGE band patterns of

cr3g 3 R2088 st Lol il o o4 R Rpl SEL hRd: 374 % g months

wefd doBfpafibid ﬂottﬁ@BéIﬂrba?t%nﬁ%?% @ﬁ%ﬁé(n&@ii@o%f RERlRtions at t=0 months,

concentration determ nati on. e results of the HPSEC
respatdivylyi(sceakables Woamd 8§) nNT adidigounkl bainds wpero deticoted.oipdARMIES patterns of

o pSR oA TR 8 SrsCriRph i HEIPe ey igh storege at
=0 ERhT R0k BEARELRCATHRNEALR FOO ABOWAIATh ol caes. The

i mpr oved uctbrlity. The results show that at t=0
dln\m @mk Ehialﬁedrw dsurtaes atvadlaml pudégradagion gedks rwra éctednyd in any of
h Egisgf 5 98-100% All formnulations showed a
teé@WB f€-purity at t=13 weeks (and al | intermediate

ti MBafR@iditthe F@ﬁl‘f@@d%aﬁet@wﬁﬁ@hése%eé"&%ﬁr%ﬁs mecﬁglutd@d that no
t =0 weeks at 53C/ ambient relative humdit

ty
degrag@@ionwb bethtCR ¥ andi GRAMSreicdinrgd duringdi wanths gtosqgatait +7@510°C and
for at |least 13 weeks. Only for
s b S GHRS it

UXIRNSt v at t=8 and t=13 weeks was

J ushidpedve tR8HfotdMPESRAMR and tHe PMAST CRBE laﬁ'dlI €§4f)983%%3§%b% in the
4 that at 252C/ 605%rel ative hunmidity al

forfptatohaovaotise @stedtimetpierred pbb mamthshbath dt a7(ﬁﬂﬂf’(t? yndh atghsC.

than 95% i ndj hat eant|b0|es are al
Anglﬁfé}ﬁp PolGRCYS @\ﬁ%i’h 5%1%1*\?&&@%5 AINGIRASS P@“ﬁ‘ﬁ@f Yl E)r bagh antibodics
at tﬁmei %ﬁa%%ﬁoﬂtﬁ EH{%%EM @orﬁﬁﬁ@@@/ 2029608 it € ntvabd Ghink %omt under

formul ati ons showed purity of >95%in the firs
bottlwone‘rleelk$testa¢l1 Giecat7ion g()"l(}'eatd StﬂﬁéC}a Athisoapgpeest Jam:@asﬂ lakploency was

caypgd b pin P?%é?ﬁ%gﬁ)@ COBE] SR eV IBERSCEN @ OB ST in the assay
o N B o, B o S e i o
Koproaski @096 hitth edition, Chapters 15-17, World Health Organization, Geneva.). The
effect was eliminated by expressing the results as 50% neutralizing end-point titers (data not
shown). Based on these results, it was concluded that CR57 and CR4098 show stable end-
point titers, hence stable potency, up to at least 6 months at both storage conditions in the
indicated formulations.

In summary, based on the results, CR57 and CR4098 are considered to be stable for at
least 6 months at the real time storage condition of —70+£10°C as well as at least 6 months at
the accelerated condition of 5+3°C in formulations comprising citrate (10 mM, pH 6.0),
sodium chloride (150 mM) and 0.01% (w/v) polysorbate 80.

The stability was analysed after longer periods. Based on the stability results obtained

with SDS-PAGE (NR+R), IEF, HP-SEC, RFFIT, and OD280 it was concluded that both
CR57 and CR4098 are stable for at least 18 months at the storage condition of —70+£10°C as
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5 el evated tenperature. The inpurities found with this

nmet hod i ncl uded aggregates and fragnments of the
wa@niosioestye nononers. The results further indi cap@DEPivat/ 63244

formulations with 0.01% (w v) polysorbate 80 had a

hi gher purity than simlar fornulations with 0.03%

(w'v) polysorbate 80 (conpare purity of fornulation 1

with 2, formulation 3 with 4,21and forrmulation 5 with

6). The sane inpurities were observed for both

wel Qb ¥ERF RALE1 0n6RRS BT IAL LS wdRe RHhl 98 o hﬁﬁﬂ@%’tf’&@%hown) at

anal ysis were consistent wth the data found wt
theleSHGate@rondigotr af -3 °€f in fomaul&dhms edmanising eduased 0 rnM, pH 6.0),

SDS- the f t d at
soBgerhfte At B g 0 i r pols L Dol Hb3e 301 0506 r ef at i ve
hunggintyatiiiQ %ﬁtaﬁl‘ﬁlgsﬂlg RSl §f SRivbiica0R 5688l @EADHOW AL analysed

all time points when conpared to a reference standard,
ovashi § mostherEnts pmrlndu rndlegmpated foothe waalfrowmttd obtrincHat t=0 months. After

different tine ints of.the for ti ored. at ...
6 mishsy PSPPI IS O Do ta}ltsgs)ricfﬁ{éng% @nﬁ%ﬁi’& FoRggined within target
spe@iffcfag&?snpg $hd %ckﬂlhl/mfx%r%a@%'c%? aEESoRRSE [ﬁflﬁg @%&tﬂ%ﬁ? free from

he different polysorbate 80 concentrations.
pantldlen (seé Tablb i9.rFuwhetrhercain tviab oblyeredrtpdtele artiibody hocktaﬂ remained
confirnms t

wit mtﬁ@sa%pggl Cﬁwﬁns Wheaé&reﬁam tq 1& mg9 th%*f 35#2}%’&6r native or
de”?h&gﬁ%ﬁ%gﬁj}&ah{ﬁﬁex‘e rl#ﬁlﬂdfé raqttft?" aﬁcpte‘6 Qﬁorﬁﬁs Egi3°C and at

ant les a in 1ndicating

25-£00f M@ theanald mn@ﬁmhﬁﬁeep(ﬁﬁt%t ﬁietsYuc@rfattleEﬂ?Cl hodia@swere within
The conbi nation of IEF with SDS-PAGE is a powerful
targah gpecifinatiohe det ecti on of even sl | d| fferences in

s bRl U514t PR ATRARIGRE 16 SEhlg RORRELAT © O Frobftlsac 5+3°C

an(giﬂtﬂfﬁc%b%elsabi'@g)eAfs@i'gH@y RRIABERNENGaIG f)vfaﬂ')@cgltned after 3 rnonths at
pol ysorbate 80 concentrations (data not shown). We

40+217€. Adlrdamd aneomﬂnmﬂ’reeta@bmpedlﬁﬁatatn [ {0 TRT V) labdnatle/@ IU/ml.
hum dity, m rf10r degr adat i on
)0

likely d .
deat'a&NPEH)Ol R IBSHY RIgte Nt motﬁ? Pﬁ%‘%)ldpsgP%‘ftalr S0qzaiacd by OD280
wal Ftlablgla@e g 't@{edltﬂﬁeog&{olg% S%Oﬁtﬂfatcéﬂogﬁbé Yan %dm&?[hé) ytrSi%f’C and

or mu at I ons st
25+2°C.

The IgG kappa and lambda ELISA results (i.e. presented as the ratio of both
antibodies in the antibody cocktail) remained within the target specifications for up to 6
months at 5+3°C and 254+2°C and for up to 3 months at 40+2°C. Based on these results it was
concluded that the CR57 and CR4098 content in the antibody cocktail does not change over a
time period of 6 months at 5+3°C and 254+2°C and 3 months at 40+2°C. The IEF gel pattern
of antibody cocktail stored at 5+3°C for 6 months was comparable to that at t=0 months (see
Table 9). An additional band was observed after 3 and 6 months in the samples stored at
254+2°C and several additional bands were detected after 1 and 3 months in the samples stored
at 40+2°C (see Table 9). These additional bands obtained at clevated storage temperatures
might be first indications for degradation.

After 6 months, the SDS-PAGE (reduced and non-reduced) banding patterns of the

antibody cocktail stored at 5£3°C were comparable to the banding pattern at t=0 months (see
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modthfsfsh(lixeﬂtﬁ&iebﬁidweiﬁ] SEXPAGE donditioas abhatingpaten tdentical to the
espect to appearance. The pH val ues,. of al

ba@&}%@ﬁt@fq Yris moath%opnéqrgﬂﬁpfrf:%ma gPdifiony e Wenkihegd with a size of
app?Bﬁ %ﬁy Qﬁrﬁbla%va!s%%k tdjﬁtetrgw %%flénﬁﬁntﬁﬁﬂ ZISEW After 6 months

peri ods e osnol al i val ue rmul ations

stofigeWeTh-2 v atducii®dild nonaeéasey SIS IMYGE iaﬁa1§§1amdwddweak bands at ~40
study when kept at 252C/605% rel ative humdity and
kDa.ob einribs %&ualvas|0b@1rmdrhyOﬁl?§rPAﬁ1% realyas(bath Y§F1’g<‘rﬂdfainé aap-reduced)

fOI‘(%IIlG{ afm%b})ggfoc Cen f (5“5[ gt F%l?[ ﬁuni%g{ g’l‘le@%ands Wlé)l gl S1Z¢ )of 10-15

o] are ns conp

kDQ WQ&%le(té%/té@ uiReh WSOsORALE cSitidd Baddd on thbe I%Qﬁ&i' it Svaﬁ c&mluded that
the study show that single anti-rabies virus

at Zr2rGond 86+0€ speid degedadion off the hewwlandior sighif chains of CR57 and
i rus anti bodi es have the best stability
CR%E%%PH§8t§§4%§’§& Vs anbi ent rel ative humidity,
252Ch S PPYECadbink @ f Henfibbdy @Rl Qefrbd a3P€ladll iV 85+2°C for up to

hum dity in citrate-based foornul ati ons conpri si ng
6 nmn@ﬂs(mtmam) welbivith dhdpeterg®. =0 moaltlfsuThehErg@ Spmt;ﬁcatlon of “main peak

arey Sl i B4 GO0 iy ol §1 5 ey Vi Fotinhice! surtace arca)
anc?ﬁtddéé’ﬂ&iaﬁbﬂ gbfksaiire BaEM ROy ok tie ﬁﬂﬁﬂés)teﬂéd @Rﬁ@)@&y cocktail stored

3 were studi ed when stored under th
at 40612PGwhovged: minor éﬂgredeatouraétsr 3 5BGtherd well 7o _’a@@hghﬂy increased dimer

e [pate PR ErtS fanbied filbob SR seudnEunth loyss

nﬁ%@%ﬁe@qﬁl\y&i‘%ﬁ evgﬁ)ﬁt M2@@ theaPRRALRBER AN ¥ $8n ﬁea{ﬂ area > 95%”
tubes filled wth fornmul ation were used. T

wm$omnmhﬁkm@ngaMEn@esmﬁnadaihesﬁdMBQDty cabi nets at 53C

?nr.m?% Oogathg%eég dl C%&l?cg&/éth ngqtgireerlat%er (methods 1{] was concluded that no

significant degradation of the antibodies in the antibody cocktail occurred during storage for 6
months at 5+3°C or 25+£2°C, while some minor aggregation and degradation was observed
after storage for up to 3 months at 40+2°C.

In summary, it was concluded that the antibody cocktail is stable for at least 6 months
at the storage condition of 5£3°C and 25+2°C and for at least 3 months at the storage
condition of 40+2°C.

Based on the results after 12 months (similar results were obtained after 9 months,
data not shown) obtained with SDS-PAGE (NR+R), IEF, HP-SEC, RFFIT, kappa/lambda
ELISA it was concluded that the antibody cocktail is stable for at least 12 months at the

storage condition of 5+3°C.
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Tables 5 and 6. SDS- PAGE anal ysis (both reduced and

waoosnestuced) of CR57 and CR4098 formnul ati ons BECT/BP1007/063244
tenperatures indicated that the integrity of the
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nmont hs, as no additional degradation bands were
observed conpared to t=0 nontdis. These results were
confirmed by both I EF and HPSEC anal ysi s show ng t hat
t hepanlyi Pady r&hkLgHHN8 n"i’d]ﬁihsa&gzﬁﬁ&ﬁ&zﬁh ltl?evﬁllalytlcal assays (SDS-PAGE,
respectively, after 3 nonths at 53C/ anbient rel ative

IEFhLHﬁ -8ECY EBISA; 7000t wasvmoit dvas feen@ndedf tharthe a0ibodpchektail is stable
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Summar y,0'3tnﬁ?émlrcé§l7ﬂ ts| i ndli%ate|thal the ant PBbdl es CRS8Y
and 3R4@)98n@ﬁ1&21§17 ablle at163C arrb]isen_t rel at 00:63 hum di by

T J.l vl fitur a UTIST UCUI LI Illg La cuc

g’uff 03%‘@7&WR48% 6.10) . })dol ys Jr;1§1 e B0 (O. 8? Yo W V) ar61'8
godi ym (bhmgimi@@oe%o mV) 10 t her ebyOconfirm A3t he 6.0
BESUl TS (GesHhidied anove. ¢ N afdifspon; an aggi tional ¢
freere/thaw cycl e affter longtermstorage (t=l or t=3
nont hs)o.ohgantk4oerly |sanpl es stored af - 7010C has no
ienf | pen®s nymitdRS7 St a‘bi 1ty of | antShbody CR57.0dr CR4(098.0

:OpH

In a|simlartstabilifty study formul ations conprising
citratedImgmh§RAHH 6 0), sodiumchloride (150 m\)

0. 01%(vv/v) pol ysor bate 80 and the si ngl e anti body
CR57 (2.47 ng/mM ) or CR4098 (2.48 ng/m ) were studied

when stored under two different tenperatures, i.e. 53C
TaBl8d. Préfddfon 0the FtnRi¥Ldnkonger period than 3 nonths.
Formulations were filtered through a 0 22 mmfilter
Nugiel 1 i4nfidy 6B @A porYhoRA0¥HE Ot ubes S ¢4 ) . |1 nFinal
addi ti on, mbMhe) mg/ml) polysorbate 80 (ml) |  volume
(ml) (ml) (ml)
1 4.20 0.00 0.70 35.00
2 4.20 0.00 2.10 35.00
3 0.00 10.50 0.70 35.00
4 0.00 10.50 2.10 35.00
5 4.20 10.50 0.70 35.00
6 4.20 10.50 2.10 35.00

10
Table 3. Analysis of samples of the various formulations at the indicated time points and with

the indicated methods.

Time points | 5+3°C/ambient relative 25+2°C/60+5% relative 40+£2°C/75£5%

(weeks) humidity humidity relative humidity
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conbi nati on of CR57 and CR4098 at a 1:1 ratio based on
protein content (0.3 ng/m of each antibody resulting
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protein concentration of 0.6 ng/ mM PCTEB2007/063244

studi ed when stored under two different tenperatures,

i.e.

53C and -7010C, for up to 6 nonths.
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e

formul ati ons conprising the cocktail/ m xture of
anti bodies were filtered throuigh a 0.22 mmfilter and

filled out in glass vials (2.6 m). The formul ati ons
Wer € tested Wi ng thg fol Towalgg anat ysi S NMEAOdS:
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Moreover, at t=0 nontlhs the endotoxin|levels of the
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C: {DSAAGE&g@yd a8 nstgreducdl - cl ot t echni que.

The

D: fE6r mul ati on conpri sing CR57 contained < 0.30 EU M ,
E: Arresrdngy mul ati on conpri si ng CR4098 contai ned < 0. 30

F:pH) M and the formul ati on containing the cockt ail
G: Gorokl™nt i bodi es contained < 0.24 EU .

The
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formul ations were stored in stability cabinets at

-7010C, 53C, 252C or 402C for the indicated tine

peri ods. Fornul ati ons contai ni ng single anti body were
Taldnd| Peitgt obaetiboglyGnonomidn arpe i) ad detathicodrpp BHPSECo t he
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gt or £d 58°CREOC (and9BB3C flor ND 2, | 3, %8Ad 6 nopths 98.6
ver e| coppanahlig tjo the band patterps of the CR57 ang
CR40988 formul atians at t=0 nmonths [ respectilvely (sed
Tabl £s2724re0+8Y. [No ¥tfi til onaPbanfis Wefe det e®t2d. 96.7
The HRSEGepahitier s of both anti bod|es stored at -7010C
and B3C-tear-bporthssephparetdweHrwth-storageat—t=0
hOt]szNﬁsA 8§97, " 8. | 937 . 90.4
mont hs. The ‘targgt speécification of "nain peak area|>
959 | walstivieeemidiy gl | cases.,| The di ngr peak rlemai ned <«
b7 ($URLACRmRERA)| angs N0 degrgat’ pn Pgaks [Wer g9 97.6
det ect eldt.l n aH%y gf the sanples tested. Based on the
resul t'€*55CUIMAB |wi th these three hethods, |it was
conc| uded @/éias% na 98.3 ND 97.5 96.9 95.4
relative humidity
40£2°C/75+5% 98.3 97.5 93.4 94.1 89.9
relative humidity
3 5+3°C/ambient 100 ND 100 100 99.9
relative humidity
25+2°C/60+5% 100 ND 99.4 99.5 97.9
relative humidity
40£2°C/75+5% 100 99.4 92.3 94.2 91.8
relative humidity
4 5+3°C/ambient 98.6 ND 99.1 97.9 98.6
relative humidity
25+2°C/60+5% 98.6 ND 98.5 97.8 96.8
relative humidity
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| EF, HP-SEC, RFFIT, and OD280 it was concl uded

| east 18

Tal?@ Bt R§af ggls BP?&@I&I (ﬁgﬁe 98‘%'5 tfé)t‘ﬁﬁtl@tfonz gg-@i@u?cﬁ%éd tllﬁ? P@fnts and with

(simlar results were found
ﬂmganthsmﬂmdta not shown) at the accelerated condltlon

ans conn rat o nd
R N e e g TR
(stopagqt Tngp)}‘ blat eed@@d reduced % monomer

Months ofrj{2(3jo|1(213] 0 1 2 3 01213
CR57 98.9 98.5 98.2 98.3

(5+£3°C)

CR57 98.9 98.5 98.3 98.4

(-70£10°C)

CR4098 99.7 99.4 99.2 99.6

(5+£3°C)

CR4098 99.7 98.9 99.5 99.6

(-70£10°C)

-: No unexpected bands detected

Table 6. Analysis of samples of the various formulations at the indicated time points and with

the indicated methods.




For mul ati ons contai ni ng the cockt ai
CR57 and CR4098 were anal ysed 5 over a 6 nonths tine
w@edosoas2and conpared to the initial
After 6 nonths,

t =0 nont
cockt ai |

specifications, i

hs.

of anti

bodi es

stored at 53C and 252C renmi ned within target

. e.

the cocktail/m xture was a cl ear

and colourless liquid, practizrcally free from particles

(see Tab

le 9).

Fur t her nor e,

it was observed that the
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t he appearance of the
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ai l)

upl to

eND

6

6.1

+ Applevdddclest comdesaind prgrdlydiveloffraiticlesp t o 3 nonths at 402C.
NDBas@&a iRt hese results it was concl uded that the CR57

and CR4098 cont ent

in the anti bod

y cockt ai

does not

change over a tinme period of 6 nonths at 53C and 252C
and 3 nonths at 402C. The | EF ge

cockt ai |

that at t=0 nonths (see 5 Table 9).

pattern of anti body
stored at 53C for 6 nonths was conparable to

An addit

i onal

was observed after 3 and 6 nonths in the sanples

stored at 252C and severa

addi ti

onal bands

wer e

detected after 1 and 3 nonths in the sanples stored

band




at 402C (see Table 9).

These addi ti onal

at el evated storage tenperatures mght be first

w0 nahsoes2eons for degradati on.

After 6 nonths,

bands obt ai ned

SDS- PACE (reduced and non-reduced) bandi ng patterns of

the 0 anti body cocktail

stored at 53C were conparabl e

POIEEP2007/063244

to the banding pattern at t=0 nonths (seeTable 9). No
addi ti onal bands were detected. Antibody cocktail
stored at 252C for up to 3 nonths showed under
Taglge}ugﬂagglt%hlf gonditions a banding pattern
Identical”to t bandi ng Dattern at t=0 nonths. Under
on- reducmﬁgetcondl BioRRS , Wgak %ﬂ} W th a|size aof 12 18
Pbr oxji mmtistaiod3 kbalitwas ob'sér vie emostho agethef| Bonths | months
nmont hs| at 252C. |After 6 nontns |5 storpge at | 252C
reducilng and non-redlci ng SL5- FACEDanaIWQ s|showed 6.0 6.1
weak bandg. gt ~40—kBa—A simlar res" t—wastobtained
by SDS- PAGE anallysi %"c( bot|h I\rﬂeduceg %%n reduced) 6.0 ND
for the antibody coCktaill stored 02 Fur ther rjor €,
stratH-er—bands—w Lh a—stzeg—of—% 15 k wetr-erdetectred
under th| §1f‘§{ orage cppdition. Hased op these¢ resulits,, +
Apl L Was CFf}éied that at |252C and 402C some
p@%rﬁrllcgdatl tjreteavy fand/or tTrghtychar s of —CR57
and o gy e ght t@ke pl aese gver+tipe.+The HPSEC + ND
patterins o antibody lcocktail stored at[53C and at
252C_for up to 6 mn%gs qonpar € V\fH m5h7tlhe2g9tter2k5 548
Quatity b0 nggt h]s.1 target| specifficatipn of ea
arem > 95% fWas met—mafftTcases (Seer Tabte9)- T'le
di ner |peak remaijned>¥ 1%|( sNIPf ace2-ar ea)2é7nd na.68 2.59 ND
degradationpeaks—were—detected—+rn—any of the—samptes
test ed FHoty coskgai || stored 5 at| 402C shoyed + +
Non_r Afe QES%BEJ oan after 3 nonths as well as|an
ﬁ %tlycoht%srne)ased dimer [peak ([2- 6% (purface area))
conpar d.daQioat i [pbody.ccockt ajhs |stared| at,the two Ilowgr ND
tenper ahlyﬁre,sban@omever, eyen at 402C the target
SMTLUI I I ball UTI UI IIIlui 1 ptar\ [=1} da - UD}/(IJI was IIL‘,t at aH
st or age Bendmetiqer|i ods est ed (see Tabl p 9) Based agn
t he resubtfemglst g nez0 tHe tlhree I ptter frethodg it "
Regiesd concMifédd t hat_no o gignifilcant degradation of, the
SD%%?%odlcé?talPsrPOt He antibody cockitail ogcurred during
st or age f tiopal 5°C ND + + + + ND
impurity bands
Band pattern
conforms to -70°C + + + + + +
WS#
IEF (additional
bands to be 5°C ND + + + + ND
reported)
P-SEC Mairol peak Ey -70°C 99.5 99.7 99.4 99.7 99.8 99.7
area’h > 93% 5°C ND 99.6 | 994 | 996 | 99.4 ND
500-1250 -70°C 937 974 1581 2130 927 1440
Potency [U/mg
5°C ND 922 1523 1629 1054 ND

ND: Not determined
#: CR57 Working Standard (WS) and CR4098 WS

+: Conform target specification




nont hs at 53C or 252C, while some m nor aggregation

and degradati on was observed after storage for

wonosles2ad 402C.

anti body cocktai l
the storage condition of 53C and 252C and for at

In sunmary,

up to 3

it was concl uded PEEEPI00®063244

is stable for at

| east 6 nont hs at

| east

3 nonths at the storage 5 condition of 402C. Based on
the results after 12 nonths (2 mlar results were

obtai ned after 9 nonths,

data not shown) obtained with

Taﬁ% g%’ﬁﬁﬁ (tgﬂﬁhg)ofd@agg HP- SEC, RFFI T, kappa/l anbda

oncl uded that the antibody cocktail is
st abI e forfa@gt | elasdiordel nobhs |at 1t hg stsorage €ondi tjpbon 18
of*s'53Q B@fﬁﬁidatlﬁlm t badities Ul tsmaflt 8bnil8 M his mehtal Bedlhs | months
—with—the—anal yLl cat—ass ‘y’S \QL)S- PAGH—HEFTHP-SEE;
ELI SA; | data not |show), |i te.wag cebcl(udsd thab.it he 6.0 6.1
apti body e&ékt ai |—i w—at Heast 18 nonths at
t he st pr age condi tiva of B58L. |Talbe [1: NQonposilti pn 60f ND
the—antibo Ié fornutatitofs—Talite 2—Preparation—pf—the
formul gt i q}i " _Tapl 0% Anakysi|s of sanpl es| of+the | +
. ]poourleﬁs he i ndi ted ti i nt & d
Apﬁ%#&us tions at|the indicate ime| points an
%aén gatled nmethods. A: |Proteijn concentrat | on ND
(A280) r&@; C: - PAGE (rleddced and npn-Ted{iced)
1 | - aull . @ml L& + ., Tkl A
LJ. I I:I_ . I'\IJIJCG.I aIIbC I_ Pri G TTUT Tt Navr © =
QURuthy thyy| Of 5anyl body “Hnome?*P ared- %) asz%?eter?ﬁnej byo 241
OPSEC. ND: | detergr@ned Tabl € @65A_naly§2| S o§03sarp§'¢§ ND
of—the—varous—fermilatirons—at—thet+Hndicated—tne
i t
on-
WS# and
reduced contains no
SDS-PAGE |7 dditional 5°C ND + + + + ND
impurity bands
Band pattern
conforms to -70°C + + + + + +
Reduced WS# and
SDS-PAGE contains no
additional 5°C ND + + + + ND
impurity bands
Band pattern
conforms to -70°C + + + + + +
WS#
IEF (additional
bands to be 5°C ND + + + + ND
reported)
~ -70°C 99.6 99.7 99.7 99.8 99.7 99.7
HPSEC | e s
’ ’ 5°C ND 99.7 99.5 99.5 99.3 ND
500-1250 -70°C 924 971 1698 1695 991 1093
Potency
IU/mg
5°C ND 897 1434 1645 1093 ND

ND: Not determined
#: CR57 Working Standard (WS) and CR4098 WS

+: Conform target specification




the indi cated net hods.

No unexpect ed bands

detected Table 6. Analysis of sanples of the various
wo ooostobs2ié ons at the indicated tine points andr@i/EP2007/063244

the i ndi cated net hods. +;

and practically free of particles ND:

Approved (clear col ourless

not

determ nedTable 7. Stability testing of CR57. ND: Not

determ ned #: CR57 Wirking Stzndard (W5) and CR4098 W5

+: Conformtarget specificationTable 8 Stability
Taﬁl@@t Sﬁgﬂl@}t te%@@@anti%@d&r DRctget er m ned #: CRS57 Wor ki ng
St and W5) and CR4 +. Conformtarget
Speaci f| catarngabl Stddage Pt a%n lijtyitestimg of anti body 12
cockt ai lspeeilﬁ):aﬁcb‘dot dmﬁie‘asnm %qthy Mﬂkl ngoﬁsang@ﬁtgs WBhihs | months
ER57—agntd—CR4698 ai"Li body—cocktratl—+ )II orm-—tatr jct310 315
Os C|f|cat|on +1: ar | colourl &8 1}i giiPd. | >
m?@ i ¢l e§ ]{(k Basid pat tNy n [compar|abNp tp WB# andis4 ND
ont aif n di mal— puri ty, band t rZey[of
about A’%km +3: Raéer)‘iena t fzI\\'n rnr%):g-lr hl I;\IW \Aﬁcgza hd ND ND
cont ains weak addi t¥@nal ixpuri tyD bgndSDwi | hN®} ze ot/ 5.7
prabout |10, 6165 and 43skDal +4p Devight ,| Wweagk pa appear | wp
around 40 kDa +3+—Bandpattern—econrparable o Wo#and
cont ailns weak addi #9°6nal iMburi t¥7 band¥Pwi t hS$i ze AP ND
about |10 kRa, 153 kDBac and bet ween +25- 50 +kDa +64 Band+ +
\ADCLL los: L 4+
Addktenn &ofies me—t higher—stani g tensity UI
_bands [in kel 8. O 3%& Jarea 47: "Devi ant, Wedk bands ND
dppear poeticly 7. 5oocd| {fewrent stai i ngpi nfensity iND ND
t he 8.,|0@ Buts Sarea +8: [|Band pattern confoyns to|Ws#
and weak addl ti gnalse@ands oGPl [ 7.0%0 7. 3.608- B) 061 0.60 0.61
Quantity 0.48-0.72 o
by OD280 mg/ml 25°C ND 0.61 0.60 0.60 0.60 ND
40°C ND 0.62 ND 0.60 ND ND
CR57/ 5°C 0.9 0.8 0.9 0.9 0.9 1.0
CR4098 0.6-1.4 25°C ND 0.8 0.9 0.9 0.9 ND
ratio 40°C ND 0.8 ND 0.9 ND ND
Band pattern 5°C + + + + + +
Non- comparable to 2 2
reduced WS# and 25°C ND + + + + ND
SDS- contains no o 2 3
PAGE additional 40°C ND + ND + ND ND
impurity bands
Band pattern 5°C + + + + + +
comparable to N
Isigdslfced WS# and 25°C ND + + + + ND
PAGE contains no 40°C ND +2 ND 4 ND ND
additional
impurity bands
5°C 99.6 100 99.5 99.5 99.9 99.2
25°C ND 99.6 99.5 99.5 99.4 ND
Hp-SEC | Main peak area | o0 ND 99.0 ND 95.1 ND ND
% > 95%
(degr.
peak of
2.6%)
Band pattern 5°C + + + + + +
con{;)frsn;s 0 25°C ND + + 46 47 ND
IEF >
(additional 40°C ND 48 ND +f ND ND
bands to be
reported)




10

15

+9: Band pattern conforns to W5# and weak additi onal
bands (pi range 6.3-7.4 and pi 8.6)Table 10. Sequences
wobkoogRsst4@nd CR4A098 A. CR57 heavy chain ( SEQ | BLNEP202)/063244
QVQ LVQ SGAE VKKPGSSVKV SCKASGGTFN RYTVNWRQA
PGQGLEWMSG | | PI FGTANY 6 0 AQRFQCGRLTI TADESTSTAY
MELSSLRSDD TAVYFCAREN LDNSGTYYYF SGWFDPWGEQG 120
TLVTVSSAST KGPSVFPLAP SSKSTSGGETA ALGCLVKDYF PEPVTVSWNS
GALTSGVHTF 180 PAVLQ@SSGEY SLSSWTVPS SSLGTQTYI C

NVNHKPSNTK VDKRVEP DKT P 40 APELL v
FLFPPKPKD, %ﬂys TP r‘\/\/\ﬂ{bg;;:n 95&\/ I:Q\()\%l\_/ jﬁ{/u INan% 830
PoBO¢Q PREE RWEYATVLH DN NGEBYK [CKRYSNKALPAL 847 ND

Pl EKTI| SKAK GQPREPQYYEF 360 JPPSREEMIK NQVSLTCEMK | ~p | ~b

fIVDCr\I A\/E _\AECNIC NN VKETTPD\/A4L NS |l el BAAVA «d V4 A20)
NI vpoo DO

A L] ™\Vi_ VL OJITN | == A T T 1T LT U\ v

S“’F\];‘DKSFWWWSCSVI\#@ ALHNEYTOKSVP SLISPRR 457 NP ght NP +

NDciaidreriBEQ | D NO 2) QSALTQPRSV SGSPGQSVTI SCTGTSSDI G
#: VRNV R WB GRAPI MR 4 RATKRESGY 1§ 0 PDRFSGSKSG
I\ITAS%_TI SGL QAEDEADYYC CSYAGDYTPG WEGGGTKLT VLGQPKAAPS
 CPBgTRAFICR PRSSERIEOT QANKATLVC LI SDFYPGAV TVAWKADSSP
+1: VKAGVEFTETRiqSKQSNNKYAA I 80  SSYLSLTPEQ WKSHRSYSCQ
+2: ‘éIAd%Q%%LV Y%PJ %@@al%%&tﬁqs&ﬁ %%%%nl%ﬁa\@nm@d D SR bR 43kDa
3 @M@WPAVP"F{WBQ%@F( cemaansmaém%@ﬂmﬂ lmsmwlv%f about 10, 15 and
43 WIRMNSLRAED TAVYYCAKVA VAGTHFDYWG QGTLVTVSSA 120
. 4$ KGP%VFPL PngSTs% LGCLVKD YFPEPVTVSW NSGALTSGVH
EBRVTORSE S 45 98 PSSSLGTQTY | CNVNHKPSN
+5: BRYDRRVEPRPGORKT WPERH capApRctkadRtigagmEyin| Empppi size of about 10 kDa, 15
KDIRL MeSRTRES(MBSVWDVSH EDPEVKFNWY  VDGVEVHNAK TKPREEQYNS

+6: %Qr% pattern conforms to WS#; higher staining intensity of bands in the 8.0-8.5 pl-area
+7: Deviant, weak bands appear below pl 7.5, different staining intensity in the 8.0-8.5 pl-area
+8: Band pattern conforms to WS# and weak additional bands (pl 7.2, 7.3, 8.6)

+9: Band pattern conforms to WS# and weak additional bands (pl range 6.3-7.4 and pl 8.6)
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TYRWSVLTV LHQDW.NGKE YKCKVSNKAL PAPI EKTI SK AKGQPREPQV
YTLPPSREEM 360 TKNQVSLTCL VKGFYPSDI A VEWESNGQPE
WORDKDIRR/L DSDGSFFLYS KLTVDKSRWD 420 QGNVFSCSRMIVI/EP2007/063244
HEALHNHYTQ KSLSLSPCK 449 |ight chain (SEQ ID NO 4 )
DI QUTQSPSS LSASVGDRVT | TCRASQE R NDLGAWQQKP GKAPKLLI YA
ASSLQSGVPS 6 0 RFSGSGSGID FTLTI SSLQP EDFATYYCQQ
LNSYPPTFGG GTKVEI KTVA APSVFI FRPS 120 DEQLKSGTAS
VVCLLNNFYP REAKVQAKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL
a0 SARCVONSPENT LRG0 SSPVIKSHIR CEC 213CLAI NS 1
ceutical fornulation of two anti-rabies
m)nocl onal antibodies that is stable for at |east 12
A hs at a tenperature between about 2C to about 8C,
rising: 5 (i) anti-rabies virus nonocl onal

he@z}tchggg E@R@QN()hegpvy chain SEQ ID NO 1 and |ight
ai n

an an |bod hat is at | eas
izggﬁfﬁo@mgmﬁi s Rer AR e e %ﬁ@égﬁép%lé@ o¥
rLvCARet tdgr

0oF dkNding At@ﬂzﬂaep targetn e&%ﬂmT&e byo CR
PAvacvﬁdGIhafws TP iSES O VALY UV EREUTH aﬂmmp eetmcwqp and

Srebd A ) ab %Rﬁiﬁ% ot §§°é g%‘@ @40@%
iiggit@@l\@mgﬁ%ﬂgﬁ}( @sbﬂv sndoafd v DSODC% Ik #k 1. SEQ 4|2
TVDAYRFOOr WVasrsant izpodyrakhatisPsc at | east 95% honol ogous i n

sequence thereto and is capable of conpeting for
t rget recogni zed by CR4098 and havi ng
hgl?'taf‘@ gggbro@ lt}ﬁeg ralizing activity; wherein the
osrfoPRI| @bP@AIC ONPITESes cavreiitpatexutfieroaretoni ci by
e Nand lal st Factant iAoy T WKG?C&F%YI&?}?WSaCC&F?I ng

éﬁéﬁfﬁ

VTL E LOAN TLVC,LISDFYPGAY TVAWKADSSP VKAGYET P SKOSNNKYAA

A0l aim L, s her el hewoltrat e buffer 'S present.at a
concentration fromabout 5 M to about 25 nmv

preferably about 10 MM 3. A fornulation according to
B.€R4P? 1 or 2, wherein the pH ranges fromabout 5.5 to

hea%?l%ﬁgin?SEQ IBrI\eregjabl y wherein the pHis about 6.0.

QVQLVESGGG
ADSVKGRETI
STKGPSVEPL
LYSLSSVVIV
SVELEFPPKPK
TYRVVSVLTV
TKNQVSLTCL
QGNVEFSCSVM

AVQPGRSLRL
SRDNSKNTLY
APSSKSTSGG
PSSSLGTQTY
DTLMISRTPE
LHQDWLNGKE
VKGEYPSDIA
HEALHNHYTQ

SCAASGEFTES
LOMNSLRAED
TAALGCLVKD
ICNVNHKPSN
VICVVVDVSH
YKCKVSNKAL
VEWESNGQPLE
KSLSLSPGK

light chain (SEQ ID NO: 4)

DIQMTQSPSS
RFSGSGSGTD
DEQLKSGTAS
SKADYEKHKV

LSASVGDRVT
FTLTISSLOP
VVCLLNNEYP
YACEVTHQGL

ITCRASQGIR
EDFATYYCQQ
REAKVQWKVD
SSPVTKSENR

SYGMHWVRQA
TAVYYCAKVA
YFPEPVIVSW
TKVDKRVEPK
EDPEVKENWY
PAPIEKTISK
NNYKTTPPVL

NDLGWYQOQKP
LNSYPPTFEGG
NALQSGNSQE
GEC

PGKGLEWVAV
VAGTHEFDYWG
NSGALTSGVH
SCDKTHTCPP
VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS

GKAPKLLIYA

ILYDGSDKEY
QGTLVIVSSA
TFPAVLOSSG
CPAPELLGGP
TKPREEQYNS
YTLPPSREEM
KLTVDKSRWQ

ASSLQSGVPS

GTKVEIKTVA APSVEFIFPPS

SVIEQDSKDS

TYSLSSTLTL

60
120
180
240
300
360
420
449

60
120
180
213
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0 4. A fornmulation according to any one of clains 1-3,
wherein the tonicity agent is sodiumchloride and is
w@e@ses24@t a concentration from about 50 mM t BCEHEP2D7/063244
250 mM preferably about 150 MM 5 5. A fornul ation
according to any one of clains 1-4, wherein the
surfactant is a polysorbate, preferably polysorbate
80. 6. Afornulation accordinggto claimb5, wherein
pol ysorbate 80 is present in an anount from about
0.005% w' v to about 0.05% wvavg ef erably about 0.01%
wv. 07. Afornulation according to any one of the
precedi ng clains, wherein the osnolality of the
1. f or Aylhatrharuti e gesnul atom cetlbeo in@-b4bieamemickanat antddodies that is stable

35 sm kg, preferably whereinthe osmplaljty is . .
for b gt 13000 %Hakts?lpgr.am;\g PP %hqu&_ﬁ Qo Fef camariging:
(i) 2L rdBiestvi®s e{o%@lehmna*lbédﬁlagerq@gw P SEOWD NO: 1 and light chain

antirabi es vi rus nonocl o bodi es eag:h are '
SEQriBskOt 2), or amastrhodp that rsornledso?7 Gomotagbns int ssqdenab thereto and is

2 /m . . 9. .Afarnmul ation accordi ng t e.of .. .
caripz of Paaiine,for PHE to PR RERR B T BT dn i rabies virus
nedt@BLBS aViivitis aRgut ral i zi ng potency ranging from about

250 11Ul to about 1500 11U . O 10. A fornulation '
(i) zatiarbiehyresonerpelangbangiborly €RI08E dariary cledimSER, IDWNEY diand light

L ' of\ t nt i dj | Scobet 5 d
endySEQIPLRQP) b0 i fel] W 4Tl 95 Rl RoRs f Bllence thereto and
is capablé oflcohnpelihg féy Bindiny kathe aargaaecugdized by CRIDPS ané hafing rabies

.the preceding clainms, wherein the formulation is
virgg aufplizing agtivitya f or nul ati on according to any one of

whEfeh @E ?@?g{lﬁﬂ)ncéoﬂ{gng?s %ﬁgﬁt%'bﬂff%ﬁ Q t&ﬂEi‘Ey Lgénit,%ﬂd lySurfactant.

subst an y fre ndot oxi n.

2. A formulation according to claim 1, wherein the citrate buffer is present at a

concentration from about 5 mM to about 25 mM, preferably about 10 mM.

3. A formulation according to claim 1 or 2, wherein the pH ranges from about 5.5 to

about 6.5, preferably wherein the pH is about 6.0.

4. A formulation according to any one of claims 1-3, wherein the tonicity agent is
sodium chloride and is present at a concentration from about 50 mM to about 250 mM,

preferably about 150 mM.

5. A formulation according to any one of claims 1-4, wherein the surfactant is a

polysorbate, preferably polysorbate 80.

6. A formulation according to claim 5, wherein polysorbate 80 is present in an amount

from about 0.005% w/v to about 0.05% w/v, preferably about 0.01% w/v.

7. A formulation according to any one of the preceding claims, wherein the osmolality of

the formulation ranges from about 250 mOsm/kg to about 350 mOsm/kg, preferably wherein
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13. A fornulation according to any one of the
precedi ng clains, wherein the fornulation o has a
w@oshys2aé anti body nmononer of at | east 95% asPCT/EP2007/063244
determ ned by HPSEC after two weeks storage at a
tenperature of 402C and a relative humdity of 755%
14. A pharmaceutical unit dosage form conprising an
ef fective amobunt of a fornul a3 on according to any of
the preceding clainms for post-exposure prophyl axis
theldsBR TR Bbu@dYRD&Re> through adm nistration of the
dosage formto the subject 15. A nethod for inproving
t he storage of two antl-rables Vi rus nonocl ona

anti n one,.fo latio rising forulatj
5. ¢ he R B batPRISE iy e Bh iRt i o e he' o anti-

rab@8 GRS ot 18nA Mt BEBeOfack it fiBscht thdn ddunt HoARIRALD.1 mg/ml to
according to claim 15, wherein the formulation is

abayit 8i0edg/atl- a t enperature from about 2C to about 400C
preferably from about 2C to about 8C. 17. A nethod
according to claim15 or 16, wherein the anount of

9. by- prioghiglhtiboadeeidigntoiny nt BE tharprédediicasais, \K/Eedbhﬁ&ﬁ’e forrnulatlon
18. A nmethod according to claim17, wherein 5% or

hasg¥ rables VEH NOERH 82 PEICAEY Begredireaba 25 Ad(mlde abvut 1300 1U/m.
HPSEC within 12 nonths of storage at a tenperature
from about 2C to about 8C. 0 19. A pharnaceutica

10f Or m1bﬂh1illaﬁoroﬁccar‘(ﬁ1i1g foadmiyeﬁle oif thﬂa)rmd'rm(gl obaimls, \&hﬁrbihahkyratio of the

twwtl lhegg% %H? 1B &L g?@fﬁ@i?%@'@'a @%f hgfﬁgﬁé aersaboutl L.

i n sequence thereto and is capabl e of conpeting for
binding to the target recogni zed by CR59 and havi ng
11.r abAdlermillnien agsatding fozinygnaof theinrgcedingi cdhmb owmartiatthoformulation
|s stable 5 for at least 18 nonths at a tenperature
9%een about 2C to about 8C and at a tenperature
betmeen about -60 OC and -80 0C, wherein the

formul ati on conprises a citrate buffer, a
12. A formulation according to any one of the precedmg claims, wherein the formulation

is substantially free of endotoxin.

13. A formulation according to any one of the preceding claims, wherein the formulation
has a purity of antibody monomer of at least 95% as determined by HPSEC after two weeks
storage at a temperature of 40+2°C and a relative humidity of 75+£5%.

14. A pharmaceutical unit dosage form comprising an effective amount of a formulation
according to any of the preceding claims for post-exposure prophylaxis treatment of a subject

through administration of the dosage form to the subject.

15. A method for improving the storage of two anti-rabies virus monoclonal antibodies in
one formulation, comprising formulating the antibodies in a pharmaceutical formulation

according to any one of claims 1-13.
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tonicity agent, and a surfactant. 20. A pharnaceutica

formul ati on of anti-rabies virus nonocl onal anti body
WEB80882a6 (heavy chain SEQ ID NO 3 and |ight ediEEP208EQ3244

ID NO 4), or an antibody that is at |east 95%

honol ogous in sequence thereto and is capabl e of

conpeting for binding to the target recogni zed by

CR4098 and having rabies virus! neutralizing activity,

which fornmulation is stable for at |east 18 nonths at

162 t ARENAT HERrdif v\%i’éﬁﬁﬁnﬁp@ Whebn Hfé f%ﬁﬂﬁl‘éttl&gs%%e@&t Ftemperature
t enper at ure bet ween about’” -60 0C 0 0C, wherein

ﬁonhﬂmﬁbfﬁh%aﬁbwhﬂﬁSnmmﬁsééy@DolMmaté%meﬁbﬁelea
tonicity agent, and a surfactant.
17. A method according to claim 15 or 16, wherein the amount of by-product formation of

the antibodies 1s reduced.

18. A method according to claim 17, wherein 5% or less of the antibodies forms
aggregates as measured by HPSEC within 12 months of storage at a temperature from about

2°C to about 8°C.

19. A pharmaceutical formulation of anti-rabies virus monoclonal antibody CR59 (heavy
chain SEQ ID NO: 1 and light chain SEQ ID NO: 2), or an antibody that is at least 95%
homologous in sequence thereto and is capable of competing for binding to the target
recognized by CR59 and having rabies virus neutralizing activity, which formulation is stable
for at least 18 months at a temperature between about 2°C to about §°C and at a temperature
between about —60°C and —80°C, wherein the formulation comprises a citrate buffer, a

tonicity agent, and a surfactant.

20. A pharmaceutical formulation of anti-rabies virus monoclonal antibody CR4098
(heavy chain SEQ ID NO: 3 and light chain SEQ ID NO: 4), or an antibody that is at least
95% homologous in sequence thereto and is capable of competing for binding to the target
recognized by CR4098 and having rabies virus neutralizing activity, which formulation is
stable for at least 18 months at a temperature between about 2°C to about 8§°C and at a
temperature between about —60°C and —80°C, wherein the formulation comprises a citrate

buffer, a tonicity agent, and a surfactant.



