NOVEL ANTI BODY FORMULATI ON The present invention relates to a

phar maceuti cal formulation of an anti body agai nst P-Selectin, a process for
t he prepawvetzomw3aned uses of the forrmulation. In a firstrasmeredy/osiee2
invention relates to a pharnaceutical fornulation conprising: 1 to 200
ng/ mL of an antibody; 1 to 100 mM of a-lbuffer; 0.001 to 1% of a surfactant;
(a) 10 to 500 MM of a stabilizer; or (b) 10 to 500 MM of a stabilizer and 5
to 500 MM of a tonicity agent; or (c) 5 to 500 mMof a tonicity agent; at a
pH in the range of from4.0 to 7.0, wherein the antibody is an anti body
agai nst P-Selectin The formulation according to the invention can be in a
liquid form a |yophilized formor in aliquid formreconstituted froma

| yophilized form Antibo g < nown from e.g., US
patent 4. 783, 300, wo oo/ uaxaI AN bdheRdiMA S0 LET T08;
22313- 22318) WO 93/ 21956 and WD 2005/ 100402. Exenpl ary antlbodles agai nst
P-Sel ectin are described in WO 2005/100402 and include_ant i bodies which
are chadmadreentZBEETtan Felates ihepharpepitiealfesvyladoibe rrnamined negainss Botrkaste. CDR3

R seioneed SueRFET 0 LTt GE R L0 B T8 Tea ant i both es are

characterized in i) conprising a variable heavy chain and a variable |ight
chain, Inhdhaa&gwtzbdemukmabbkheoa@hMahbauhahﬂwmuhabmc@mp@ﬁhges CDR

sequen%es 88N8§§§ﬁ? b and CDRl being selected fromthe group
consi stli'fAgoBm ﬁnﬁﬁg'o 9, 30, 31, 32, CDR2 being selected fromthe
group qapsinstiMerafbufsl | D NOs: 33, 34, 35, 36, 37, CDR3 being sel ected

fromthe group consisting of SEQ ID NGs: 38, 39, 40, 41, 42, wherein said
CDRs arle0(debdis elk suithefpendent | y of each ot her,

(a) 10 to 500 mM of a stabilizer; or
(b) 10 to 500 mM of a stabilizer and 5 to 500 mM of a tonicity agent; or
(c) 5to 500 mM of a tonicity agent;

10  at a pH in the range of from 4.0 to 7.0,

wherein the antibody is an antibody against P-Selectin.

The formulation according to the invention can be in a liquid form, a lyophilized form or in a

liquid form reconstituted from a lyophilized form.

Antibodies against P-Selectin are known from, e.g., US patent 4,783,399, WO 93/06863, Geng
15 etal (J. Biol. Chem., 266 (1991) 22313-22318), WO 93/21956 and WO 2005/100402.

Exemplary antibodies against P-Selectin are described in WO 2005/100402 and include anti-
bodies which are characterized in that the variable heavy chain amino acid sequence CDR3 of
said antibody is selected from the group consisting of the heavy chain CDR3 sequences SEQ ID
NO: 38, 39, 40, 41 or 42.

20  Preferred antibodies are characterized in
1) comprising a variable heavy chain and a variable light chain, characterized in that the variable
heavy chain comprises CDR sequences CDR1, CDR2 and CDR3 and CDR1 being selected from
the group consisting of SEQ ID NOs: 29, 30, 31, 32, CDR2 being selected from the group
consisting of SEQ ID NOs: 33, 34, 35, 36, 37, CDR3 being selected from the group consisting
25 of SEQ ID NOs: 38, 39, 40, 41, 42, wherein said CDRs are selected independently of each other,
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HEI / 16.07.2009ii) that the variable light chain conprises CDR sequences
CDRI, CDR2 and CDR3, and CDRlI is selected fromSEQ ID NOs: 43, 44, CDR2 is
sel ect ed woamoBBQ20D NOs: 45, 46 and CDR3 is sel ected fPOMEBEQIIORIMNDs: 47,
48, 49, 50, 51, 52 wherein said CDRs are selected independently of each

other, iii) containing as heavy chain €BRs the CDRs of SEQ ID NO 2 and as
light chain CDRs the CDRs of SEQ ID NO 1, as heavy chain CDRs the CDRs of

SEQ | Dii)éhat dhcvagiable Hgihgdsﬁaucbtahphs@@@sm &hqu@[a%s C@‘R1$E©RIhﬂ&CED33 @l (PRVY
chain CDRs the CDRs of SEQ ID 6 and as ght chain CDRs the CDRs of SEQ
I D NO igselegsedhfiemyp FCh HP NQSpie; %@D&F& S@Pctst@ontﬁﬁ@lDé\l%dlSa@ pidgaPRE MR n

10 and S8R aE S% T R e ] T S T L e S
the CDIa§exm°hc$E?ID NO 12hand as Ilght chaln CDRs t he CDRs of SEQ_ID NO
(e Eoid) G PG chan I D (yPRne SERIRNG e ey et e P To-

d R o | th
and as diy dmgmf 1D O anghgz&%hiﬁlgﬁg@g DR 38 18N IESNBG@M 54‘1?%{{' cfeRRS e

heavy (ﬂﬁlitsnthe:lﬂ%RS tieS XD NeD: Slasght@yl‘d@amm)&mdleﬁ)h gf}‘SE@ ﬂBlN\OOE)E@d ashe CDRs
of SEQ

i ght éﬁgf #“O&é@RFﬁ%e @@ﬁgew%@aﬁ% %Bs*ﬁvy FIQ%lDRﬁpg{s tg’ggg)lkg rﬂ'}'g?@ggﬁ)gfaﬂ as

P- sel eghil Bs Akt GAMTDRE MRS bEDEG 1DEAYY7,38 Uedvydhain' ©ORS fhel GDRE)SFSIEQHDY
selected fromthe roup consi st n% of the heavy chain variable domain

det Iie®y i lgb! desrliéaes G PHSKQ 1D ROt b Pt il thaf Diviod
ami no. 42 S0 B i GORE R BEREQ IRATRFEL s AR B RRS e Y

by SEQUDRNSI SEQ IDeNbDebvyhdedight staiin @bRe tloBIRR ot SEQnEXINIY la,FHsrlQa'a;ﬂd:Idun
sequence SEQ ID NO 6 and the |ight chain variable donain defined b

Mo . | (TR AP SEQ SPINS K it UG TGR Ryl eDR0 CASFR LEYOsHSeiSED | D
R T P T
i ght ¥l 1V, ushéeaallchaid @rBR nthd€fhRed SHQ BBEQO 20 and as light chain CDRs the CDRs
of SEQ ID NO: 19, or as heavy chain CDRs the CDRs of SEQ ID NO: 22 and as light chain
CDRs the CDRs of SEQ ID NO: 21,
1v) that said antibody binds P-selectin and comprises a variable heavy and light region
independently selected from the group consisting of the heavy chain variable domain defined by
20 amino acid sequence SEQ ID NO:2 and the light chain variable domain defined by SEQ ID
NO:1; the heavy chain variable domain defined by amino acid sequence SEQ ID NO:4 and the
light chain variable domain defined by SEQ ID NO:3; the heavy chain variable domain defined
by amino acid sequence SEQ ID NO:6 and the light chain variable domain defined by SEQ ID
NO:5; the heavy chain variable domain defined by amino acid sequence SEQ ID NO:8 and the
25 light chain variable domain defined by SEQ ID NO:7; the heavy chain variable domain defined
by amino acid sequence SEQ ID NO:10 and the light chain variable domain defined by SEQ ID
NO:9; the heavy chain variable domain defined by amino acid sequence SEQ ID NO:12 and the
light chain variable domain defined by SEQ ID NO:11; the heavy chain variable domain defined
by amino acid sequence SEQ ID NO:14 and the light chain variable domain defined by SEQ ID
30 NO:13; the heavy chain variable domain defined by amino acid sequence SEQ ID NO:16 and the
light chain variable domain defined by SEQ ID NO:15; the heavy chain variable domain defined
by amino acid sequence SEQ ID NO:18 and the light chain variable domain defined by SEQ ID
NO:17; the heavy chain variable domain defined by amino acid sequence SEQ ID NO:20 and the



NG 9; the heavy chain variable domain defined by am no acid sequence SEQ ID
NGO 12 and the light chain variable domain defined by SEQID NO 1 1; the
heavy chawo 2osvisatzbe dormai n defined by am no aci d sequeRrCe/EBEQoI0RIHOD 14
and the light chain variable domain defined by SEQ ID NGO 13; the heavy
chain variabl e domai n defined by am no-3aci d sequence SEQ ID NO 16 and the
| i ght chain variable domain defined by SEQ ID NO 15; the heavy chain

vari abllightdemi varthefd digshibye fsdny m D saouenGe h&ES dhbinN@riaBi8 deftid ddinkd ght
chain variable domain defined by S g ID.NO 17; the heavy chain variable
domai n byertipRacidyeasneroS BRIl Nagdene shogiht Ptzwwrz@l%tﬁentlﬁétef gt DxehBRAD

vari abg\e% ¢mai n defined by SEQ ID NO 19; the heavy chain variable donain
defi ne y am no acid sequence SEQ ID NGO 22 and the light chain variable
domai n viléfat rrechcbyy S VdDidWl: 2gion\cpntphiats dnheniheaviy sequainde mdepemhblﬁlyr etpicar

corrprlses n amno aci.d s neenetI sel ect e the gr oup
consl s %fgr@mqnesw fggéjﬁlﬁﬁﬂb ? "[fé,éj, 13,42 16 18120 hnd 22, vi)
t hat t thh@ht 11%1%%5!111‘&%%1@1@ lré‘%]&?edrﬁﬁhs%%ﬂﬁfn%sac%‘se%ﬁbﬁb% 1@&8p9nc§e%ﬂy%él6@ced
i ndependently selected fromt roup consisting of SE 7,

9, 11, fiody theFrodpcontBtisgnaf SAQ HTJHéOCDF% Segikntels, dé,nlbé9ded él m ned accor di ng
to the standard definition of Kabat et aI Sequences of Protei ns of

| munol nterest, bt Publ 0 nstitutes
of " Hoal't (1R LGS Ty ¥ ine a8 KER: Andi 6o RBL kEPR s b

f r amewseljudidt\of B6icis. ofmn@fogﬁﬁgdt@emth JedZPueltceHatmlvgbmee S}&cﬁoha NO.
29-52. In one enbodi nent, the antibod ﬁ i's characterized in blndlng

P- sH] edbstifutghel dendid, Bé‘the%ﬁanMQ:Gr?@Ilk s 9rpeach chap graseparatnd tyclirareqvegikor .
Th . t ot ty (CDC
These APRETI AL LaeaRRL AT ko dBGAdspacy Lot oxt el Ty, (OO

anti body is characterized |n that it binds P-selectin, contains a Fc part
der i vednbnosmbodiareno thegintibadydis athaactnﬂkedﬁhrtﬁuﬁmgrbtselﬁetm arfdadnes mobiad More

pr ef er abl th| ant body a human ze ant . In anot her
enmbodi rﬁ“Bﬂ%le %TSEHFSP%? Fﬁ%s@ {Tﬁo‘{ﬁa‘fo Itqii«? % AP ns are
of hU”%l@péHd'eﬂt' d}tot&d%'y aaneé /orcahﬁbaéy ééfen&@dt cel'ﬁﬂ&’ﬁ’ﬂztét[ixkhﬁ(&b@@ of the

art and e.g. described by Kabat (see ‘e. Johnson and ucl ei ¢ Aci ds
Resl5 28’r¢f20®ly) thg&anntlbpgy 18 cﬂ@racearaﬁ@irethat ltlbl@ﬂﬁlP shigatam contains a Fc part derived

from human origin and does not bind complement factor C1q. More preferably, this antibody is a

human or humanized antibody.

In another embodiment, the antibody is characterized in that the constant chains are of human
origin. Such constant chains are well known in the state of the art and e.g. described by Kabat

20  (see e.g. Johnson and Wu, Nucleic Acids Res. 28 (2000) 214-218). For example a useful human
heavy chain constant region comprises an amino acid sequence independently selected from the
group consisting of SEQ ID NO: 24, 25, 26, 27 and 28. For example an useful human light chain
constant region comprises an amino acid sequence of a kappa-light chain constant region of SEQ

ID NO: 23.

25 The term "binding to P-selectin” as used herein means the binding of the antibody to P-selectin
in either a BIAcore assay (Pharmacia Biosensor AB, Uppsala, Sweden) or in an ELISA in which

either purified P-selectin or P-selectin CHO transfectants are coated onto microtiter plates.

In the BIAcore assay, the antibody is bound to a surface and binding of P-selectin is measured by
Surface Plasmon Resonance (SPR). The affinity of the binding is defined by the terms ka (rate

30 constant for the association of the antibody from the antibody/antigen complex), kd (dissociation



heavy chain constant region conprises an am no acid sequence independently

sel ected fromthe group consisting of SEQ ID NO 24, 25, 26, 27 and 28. For
exanpl e avoussfasi72human |i ght chain constant regi on conmpcraPsom@ncwnt no aci d
sequence of a kappa- |ight chain constant region of SEQ ID NO 23. The term
"binding to P-selectin" as used herein4reans the binding of the antibody to
P-selectin in either a Bl Acore assay (Pharnacia Bi osensor AB, Uppsal a,

Sweden)cofitart)) adld KElk&Raj. tn Wiitehaithdtemboudinhdnt.atle MhtfRldRe khow @K fof*agt i n
CHO transfectants are coafed ogto mcrotiter plates. In the Bl Acore assay,
t he ant¢ssorgicrablpelaheut 80 a ta dPf M escasrrmplani Ngcasdinglys preégtadmntiBodipisdhated by
Sur f ac - T N it ndi I8, dgfd by
Che. tor - g AP SRERAS e Fithody iR BLE AL o Sl g AR Ber L G
ant i bodyBlanbiqgesayc praftrebdy wheteif dicsiSp cingt isorc'dnsi@nd)., and KD (kd/ ka). In
further another enbodi nent, the antibodies show a KD of 10 8 or |ess,

Bt bodyeifeBhy d tbaBe sl L6 GRERATOPRe i | hody bind 16 P el ecti n

with a KD value of less than 10 8 Min a Bl Acore assay, preferably wherein

t he KD wmeRGRefb@bhDthklantiBodsPis ShdvhctB¥igidan At Yhe dnfiBodisiddebibdsy fhubaed or
| g&& human suthpe. More preferably, the antibody Is characterized in that
ST

t he antskbdery gQ HHLY aidigas Pk oweatios ib EL 36 4-23§AP27% O0di B g K320 edZd, one
mut at i [ 35, E 0 - . P329 or
N R e N N
L235 an¢35288 Sereiheitengg acedidy ROEUGnd])i ndex) . In the P-sel ectin-specific
ELI SA purified P-selectin is coated onto mcrotiter plates and the binding

of the antibody to P-selectin is detected with a biotinylated anti-human
IgGlt(%m&nlﬂF?eP' erém—sg)@@% Féflgérpueilﬁg}irse fn E@@tw&%@lqrwﬁm@te&%@er ange
prefer ; € i | - 18 anl

D of o F oo b A PR B e 1o B R Bl bl IR 18l 1% wsual
bi ndi ngteps of AmMELISA ERrgEC o halde OR2hisasQy 0angugpraferably Bt edre® 00hamt @6%ug/imhg

CHO cells in an ELI SA assay. _In an assay in which P-selectin expressing CHO
transf @é‘t%?ﬁ@“&@@&gl%é}edﬁﬁf?rrleﬁénthl?@%%tair? @wsep Maeeein thedE @b rlvesi el r ange

bet me@el@ct@&biﬁ&ﬂg%@ﬁﬁﬂé ange BFE065 /b ¥3 B@%@-@el@&inaﬁ}gsegtigé ERILells in an

15 ELISA assay. In an assay in which P-selectin expressing CHO transfectants are coated onto the
microtiter plate, the EC50 values range between 0.01 and 0.08ug/ml, preferably between 0.01
and 0.04ug/ml.

ECso values on E- and L-selectin transfectants are preferably above 100 pg/ml. The preferred
antibodies are characterized in that they bind at least 1000 fold more specifically to P-selectin
20 than to E- and/or L-selectin as measured by ECs values in an ELISA assay, wherein P- and E-

and/or L-selectin are coated onto the microtiter plate.

The antibodies are preferably capable of binding to P-selectin in the presence of the P-selectin
fragment aa 60-75 (Swiss-Prot sequence P16109) and/or do not competitively inhibit the binding
of an antibody secreted by a cell line designated ATCC Accession No. HB11041 to P-selectin.

25 The antibodies preferably do not inhibit the interaction of P-selectin with platelet membrane
glycoprotein GPIba in an ELISA assay format. In the ELISA glycocalicin, the soluble
extracellular portion of GPIba was immobilized on the wells of microtiter plates, as described

(Romo et al., J Exp Med 190:803 (1999), and the binding of purified P-selectin after



EC50 values on E- and L-selectin transfectants are preferably above 100
ng/ M. The preferred anti bodies are characterized in that they bind at

| east 100Wof0ioch3mmne specifically to P-sel ectin than toPET/ERaabO651692
L-sel ectin as neasured by EC50 values in an ELI SA assay, wherein P- and
Eand/ or L-selectin are coated onto thé-nmcrotiter plate. The anti bodies
are preferably capable of binding to P-selectin in the presence of the

P- sel egiéifcfbaa@irgith tRaP-86ledtn IDVabswhY @dte@edii@n agoRL®HAPIntAPGdLREI0 not
conpetitively inhibit the binding of an anti body secreted by a cell line
desi gn#PEPIATCC Accession No. HBI 1041 to P-selectin. The anti bodies
preferably do not inhibit the interaction of P-selectin with platelet
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(1999), and the pinding of purified.P-selectin afterpreincubation w t he
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protein, nore preferably 1t 1s characterized in that it does not elicit
conpl ementmudepandéRB4,cdyi3ot DRIe,iN3P7 ERCY, KR0r KAz22, P3Bhandinot Phfdyr aneantibedy

characterized it does pot bind tq Fcg receptors NK effector cells.

P of o1 AEPYTOE RPCLY HotporE it dest G SEAOPPATLID 4 SR SRTBBO of hunan
subcl aggcdrafa: to E@ﬁﬁléé)?! e dﬁ%fe'n%@%htiﬁﬁlﬁr kARt el Mn Hddftdob2RR clibR70, N297,
E318, K320, K322, P331 and/or P329 or "an anti body of human subcl ass | g4,

conti rintigpdgtddpendsnt oglbilaneytteoety (ARGES and S228 (numbering according to
EU i ndex). The preferred antibody is characterized in that it does not

elicit -antib - ndent,. [ I ular t oL QXI.Ci LY. ..-The referred
ot | bodtaehdlf BHEERERORIN Bl AL ANl the b EREhepuil iy ARL P O &Y
conpr i semprivad valdbie feg@indnddpoaepeindeinttcd finel e el ipl doasiktinpeo fFhO ghtahniai Sti ng
of the light chain variable domain defined by am no acid sequence SEQ I D
NO 1 andrithle dawadedined By @inoasicsequense »ER P Y | Byd Sedeprry ai@lrzz,vartaﬂ?ée i ght

e AN ORRNS A0 IR TIER | DR e (e
var 1 ablsequinoas BQABf NOedardythahtavy chgindasielju doneinSE@ntObNSER InNO-hehhbghty
chain chain variable domain defined by amino acid sequence SEQ ID NO:5 and the heavy chain
variable domain defined by SEQ ID NO:6; the light chain variable domain defined by amino
acid sequence SEQ ID NO:7 and the heavy chain variable domain defined by SEQ ID NO:8; the
light chain variable domain defined by amino acid sequence SEQ ID NO:9 and the heavy chain
20 variable domain defined by SEQ ID NO:10; the light chain variable domain defined by amino
acid sequence SEQ ID NO:11 and the heavy chain variable domain defined by SEQ ID NO:12;
the light chain variable domain defined by amino acid sequence SEQ ID NO:13 and the heavy
chain variable domain defined by SEQ ID NO:14; the light chain variable domain defined by
amino acid sequence SEQ ID NO:15 and the heavy chain variable domain defined by SEQ ID
25 NO:16; the light chain variable domain defined by amino acid sequence SEQ ID NO:17 and the
heavy chain variable domain defined by SEQ ID NO:18; the light chain variable domain defined
by amino acid sequence SEQ ID NO:19 and the heavy chain variable domain defined by SEQ ID
NO:20; and the light chain variable domain defined by amino acid sequence SEQ ID NO:21 and

the heavy chain variable domain defined by SEQ ID NO:22.

30 Preferably, the antibodies comprise the light chain variable domain defined by amino acid

sequence SEQ ID NO:3 and the heavy chain variable domain defined by SEQ ID NO:4.



vari abl e domain defined by SEQ ID NO 6; the light chain variable domain
defined by am no acid sequence SEQ ID NO 7 and the heavy chain variable
dormai n devorzet)/d3y7286EQ | D NO. 8; the |ight chai n vari abl e pdome2ovonefeobned by
am no acid sequence SEQ ID NO 9 and the heavy chain variabl e domai n defi ned
by SEQ ID NO 10; the light chain vari#&bhle domain defined by am no acid
sequence SEQ ID NO 11 and the heavy chain variable domain defined by SEQ
| D NO Théprétbeed agivodizhaicchiakicaibé®indasmhatieodits drdyf lukandgae isthdagwence
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non- bi rwlivm@am@retgwM)eﬂmmpafr@ﬁta@tﬁbdalygmoié;@@%rmy inBhE cbtdnd echii@s FepeRInAe f or
exanpl e the am no aci d sequence independently selected fromthe %rroup
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the constant ‘region.” For exa e variant may conprise at |east one,
e.g. fromabout one to about ten, and preferably from about two to about
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g)od/(i) gﬂahllg%’g%%ige% i ?I{ei C%Ir{(tiid\a{\{elslequhe%gee thalard qae%%cﬁ%!ziﬂl e %ld%lﬁ{: a?ntlhb%yigl P@%i(ﬁltes,la P t
aligning the sequences and introducing gaps, if necessary, to achieve the maximum percent
sequence identity. None of N-terminal, C-terminal, or internal extensions, deletions, or insertions
into the antibody sequence shall be construed as affecting sequence identity or homology. The

20 variant retains the ability to bind human P-selectin and preferably has properties, which are
superior to those of the parent antibody. For example, the variant may have a stronger binding

affinity, enhanced ability to treat a disease associated with critical limb ischemia or peripheral

arterial occlusive disease (CLI/PAOD).

The variant antibody of particular interest herein is one which displays at least about 4 fold,
25 enhancement in inhibitory activity in the adhesion assay when compared to the parent antibody

because of the elimination of the binding to the Fcy receptors.

The "parent" antibody herein is one, which is encoded by an amino acid sequence used for the
preparation of the variant. Preferably, the parent antibody has a human framework region and, if
present, has human antibody constant region(s). For example, the parent antibody may be a

30 humanized or human antibody.



sequence identity with the parent antibody constant and/or vari abl e domain
sequences, nore preferably at |east 95% and nost preferably at | east 99%

I dentity wo2hmvBizgy With respect to this sequence i s deCirmedodeesedn as t he
percentage of amino acid residues in the candi date sequence that are
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whi ch or a ove- one rac

ant i boajtaias cog. fihp@nine, Vel BykGtihOund Mashhdticcadd éamsgag., bgosing, rphémeldmby,
standard techni ques known in the art, such as site- dlrected nmut agenesi s and
PCR- nedivatephambiididéisesthys, opisdistedaoncwentinl Apingccd saiye it uhMBHSARtHET ude
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having a sim of amno acid residues having simlar
si dB&5 clrhaindalndye been defined in the art. These famlies include am no
acids with basic side chains (e.g., lysine, arginine, histidine) acidic
ilhgle ng m?rlggé agljil @lﬁtﬁlé nasrcta{l %e %ecrlfofme%l buytrglrlrclagenae(s:lls %)aéedl{l?)grq %Eo(‘?eculap oa}i'rehgé gse
described by Riechmann et al., Nature 332 (1988) 323-327 and Queen et al., Proc. Natl. Acad.
Sci. USA 86 (1989) 10029-10033.

Further preferred antibodies comprise an k-light chain constant region as defined by SEQ ID

20 NO:23.

Further preferrd antibodies are those defined as IgG1vl (PVA-236; GLPSS331 as specified by
E233P; L.234V; L235A; delta G236; A327G; A330S; P331S), [gG1v2 (L234A; L235A) and
IgG4v1 (S228P; L235E).

Description of the sequence listing

25 SEQIDNO:1 LC1004-001 light chain, variable domain of HuMab 1004-001
SEQ ID NO:2 LC1004-001 heavy chain, variable domain of HuMab 1004-001
SEQ ID NO:3 LC 1004-002 light chain, variable domain of HuMab 002
SEQ ID NO:4 LC 1004-002 heavy chain, variable domain of HuMab 002
SEQ ID NO:5 LC 1004-003 light chain, variable domain of HuMab 003

30 SEQIDNO:6 LC 1004-003 heavy chain, variable domain of HuMab 003

SEQ ID NO:7 LC 1004-004 light chain (I), variable domain of HuMab 004 (I)



aspar agi ne, glutam ne, serine, threonine, tyrosine, cysteine, tryptophan),
nonpol ar side chains (e.g., alanine, valine, |eucine, isoleucine, proline,
phenyl al anoree10/a3€2hi oni ne), bet a- branched si de chai ns ( eCy/EP2a0006wmDE NE,
val i ne, isoleucine) and aromatic side chains (e.g., tyrosine,

phenyl al ani ne, tryptophan, histidine).-8hus, a predicted nonessential am no
acid residue in a human anti-Psel ectin anti body can be preferably repl aced
W th arsBEQOE NOYRNo acild 16E- @bnehd‘awahatlﬂel)samﬁbﬁiddmaﬁh@ﬂ Rlufvaibi doy. (DA no aci d
substltutlons can be perforned b gﬂne5|s based upon nol ecul ar nodel i ng

as desHQHINGOR echidnHO®0G4 hghﬂﬁb'ﬂﬁ Bazrighlodemainps Hfab it @leen et al,
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anti bodi e Cmgl se an (Eﬁﬁ‘m @4I?:%é?)r:lh%lg@fg%ﬁggd?lgﬁhggﬁ&hﬁbﬁéeﬁ (gﬁ SEQ I D
NO 23. SH@ i&O:pt ef er rldglamhalbpvhrebleatoenmﬂnoﬁHuthlolﬂéd as 1 gdvl (PVA- 236;
GLPSS3 fied by E233P; L234V; L235A; del (236; A327G A330S;
P331%) %ﬁ%?@i@%ﬂ L234 eamé%%l)l Rable deagn ¢ f@i E)61%355). Description of
the se a-$%1 ng % tl b iNQrarthble QDA QpI]IuMagrOth?ﬁa' n, variable domain
of HuMab 004 001 SEQ NG 2° LC1004- 001 heavy chain, variable domain of
HuMab BHIAIDOD:SEQ | DPN@vgcllaCm l\@tﬁl&blemniangbﬁHWab A0 (/Iari abl e dommi n of

Sko T oNE 19500 odasttchhe vnabl s SEEMBHPARLE Fomb 003 SEQ 1D
SEQ ID NO 7 LC

NG 6 LGE {?ﬁﬂt@ﬁ% heaV)He(éb?bHam V@hh@llaldénﬁﬁf@mum% bwg? 003
1004- 004 ht chain &}), variabl e domai n of HuMab 0 )SEQ ID NO 8 LC

1004} O@EQ]HAWD ¢hai n Light ohaini edsiablegiomegiimo bHuMakid 0 0db (|) SEQ ID NO9 LC
1004-0 1) SEQ ID NO 10
LC 100%&?@%@6‘2%%% Fgfa%’i?g‘?l a’ﬁﬁgqﬁ@nﬁ%ﬁ{l}“ o%ﬂﬁﬁgﬁo& %I 1) QSEQ | D

NO 11 ISEghID NNgri®, variighlchaidoasibblc ddmblaNE NS GBQ | D NO 12 Heavy chai n,

vari abl e domai n_of HulMab 005
SEQ ID NO:20 Heavy chain, variable domain of HuMab 011

SEQ ID NO:21 Light chain, variable domain of HuMab 017
15 SEQID NO:22 Heavy chain, variable domain of HuMab 017
SEQ ID NO:23 k light chain constant region
SEQ ID NO:24 v1 heavy chain constant region
SEQ ID NO:25 v1 heavy chain constant region PVA236/GLPSS331 (IgGlvl)
SEQ ID NO:26 v1 heavy chain constant region L234A/L235A (IgG1v2)
20 SEQID NO:27 v4 heavy chain constant region
SEQ ID NO:28 v4 heavy chain constant region S228/L235E (IgG4v1)
SEQ ID NO:29-32  Heavy chain CDR1
SEQ ID NO:33-37  Heavy chain CDR2
SEQ ID NO:38-42  Heavy chain CDR3
25 SEQIDNO:43-44  Light chain CDR1
SEQ ID NO:45-46  Light chain CDR2
SEQ ID NO:47-52  Light chain CDR3

In one embodiment the present invention provides a formulation wherein the antibody is present
in an amount in the range of from 10 to 150 mg/mL, preferably from 10 to 50 mg/mL. The

30 antagonistic monoclonal antibodies against P-selectin may be produced by hybridoma cell lines.
The preferred hybridoma cell lines are hu-Mab<P-selectin>L.C 1004-001 (antibody HuMab 001)
hu-Mab<P-selectin>LC 1004-002 (antibody HuMab 002) and hu-Mab<P-selectin>LC 1004-017



SEQ I D NO 13 Light chain, variable domain of HuMab 010 (1) SEQ I D NG 14
Heavy chain, variable donmain of Huvab 010 (1) SEQ I D NO 15 Li ght chai n,

vari abl e wormaion3of20HuMab 010 (I1) SEQ I D NO 16 Heavy chacm/EPe@wioatlsbe domai n
of HuMab 010 (I1l1) SEQ ID NO 17 Light chain, variable domain of HuMab 010
(I'l'l) SEQ ID NO 18 Heavy chain, variabtd% domain of HuMab 010 (I11) SEQ ID
NG 19 Light chain,variable domain of HuMab 011 SEQ I D NO 20 Heavy chai n,
var i abl(gntthedaHuMyb HIYah@hMlerSEQdsedN@nddr tht BhllapehETRaty varthabkena@ial n of
HuMab 017 SEQ I D NGO 22 Heavy chain, variable domain of HuMab 017 SEQ I D

NO: 23 Keqoigghiionoh ficrdepesise micreasgammsothapugnspy o gpater @gegdearih const ant

, . . 1
(1 ga v eee Ve RS IShD SR ML AB SRS | ga v2)
SEQ I D NO 27 g4 heavy chain constant region SEQ ID NO 28 g4 heavy chain

constant redledling228/ L235E (1 gG4vl ) | BeRosiBohi®a29- | MNateed Depotiai n CORI SEQ | D
NO 33- 37 Heavy—chain—CDR2 -SEQ 1D NO38-42 Heavy chain CDR3-SEQ | D NO 43- 44
Li ght chai n MendRb-dessBNRECADO4G0L; oSN i 2 Bre B 84N0. 471 52 Li ght

chai n CDR3 ] \iHe- EUHQHIEET Joi 08T CTRN AR O gp¥igies a 1 or mul ati on
wherein the antibody is present in an anount 1n tlhhe range of from10 to 150
mg/ L, pr efl duaddhy<H-scdentih@LCol 009-01g/ mMDSMheC@ii4agaridts@i.200#onocl pnal

ant i bodi es lagainstP-sel ectinmay be produced by hybridomacell lines. The
preferred hybridoma cell |ines are hu- Mab<P-sel ecti n>LC 1004-001 (anti body
HuMab 001)

5 The antibodies useful in the formulations according to the invention are preferably produced by
recombinant means, ¢.g. by those described in WO2006/072564. Such methods are widely
known in the state of the art and comprise protein expression in prokaryotic and eukaryotic cells
with subsequent isolation of the antibody polypeptide and usually purification to a
pharmaceutically acceptable purity. For the protein expression, nucleic acids encoding light and

10 heavy chains or fragments thereof are inserted into expression vectors by standard methods.
Expression is performed in appropriate prokaryotic or eukaryotic host cells like CHO cells, NSO
cells, SP2/0 cells, HEK293 cells, COS cells, yeast, or E.coli cells, and the antibody is recovered
from the cells (supernatant or cells after lysis) by standard techniques, including alkaline/SDS
treatment, CsCl banding, column chromatography, agarose gel electrophoresis, and others well

15 known in the art, e.g. as described in W0O2006/072564.

The term “buffer” as used herein denotes a pharmaceutically acceptable excipient, which
stabilizes the pH of a pharmaceutical preparation. Suitable buffers are well known in the art and
can be found in the literature. Preferred pharmaceutically acceptable buffers comprise but are not
limited to histidine-buffers, citrate-buffers, succinate-buffers, acetate-buffers and phosphate-

20  buffers. Still preferred buffers comprise L-histidine or mixtures of L-histidine and L-histidine
hydrochloride with pH adjustment with an acid or a base known in the art. The abovementioned
buffers are generally used in an amount of about 1mM to about 100 mM, preferably of about 5
mM to about 50 mM and more preferably of about 10-20 mM. Independently from the buffer
used, the pH can be adjusted at a value comprising about 4.0 to about 7.0 and preferably about

25 5.0 to about 6.5 and still preferably about 5.5 to about 6.0 with an acid or a base known in the art,
¢.g. hydrochloric acid, acetic acid, phosphoric acid, sulfuric acid and citric acid, sodium

hydroxide and potassium hydroxide.



hu- Mab<P- sel ecti n>LC 1004- 002 (anti body HuMab 002) and hu- Mab<P-sel ecti n>LC
1004-017(anti body HuMab 017) , which were deposited, under the Budapest
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10(4) 307-77, Wang (1999) Int J Pharm 185(2):129-88, Wang (2000) Int J Pharm 203(1-2):1-60
and Chi et al. (2003) Pharm Res 20(9):1325-36. Stabilizers include but are not limited to sugars,
20 amino acids, polyols, cyclodextrines, e.g. hydroxypropyl-B-cyclodextrine, sulfobutylethyl-3-
cyclodextrin, B-cyclodextrin, polyethylenglycols, ¢.g. PEG 3000, PEG 3350, PEG 4000, PEG
6000, albumine, human serum albumin (HSA), bovine serum albumin (BSA), salts, ¢.g. sodium
chloride, magnesium chloride, calcium chloride, chelators, e.g. EDTA as hereafter defined. As
mentioned hereinabove, stabilizers can be present in the formulation in an amount of about 10 to
25 about 500 mM, preferably in an amount of about 10 to about 300 mM and more preferably in an
amount of about 100 mM to about 300 mM.

The term “sugar” as used herein denotes a monosaccharide or an oligosaccharide. A mono-
saccharide is a monomeric carbohydrate which is not hydrolysable by acids, including simple
sugars and their derivatives, ¢.g. aminosugars. Examples of monosaccharides include glucose,

30 fructose, galactose, mannose, sorbose, ribose, deoxyribose, neuraminic acid. An oligosaccharide
is a carbohydrate consisting of more than one monomeric saccharide unit connected via

glycosidic bond(s) either branched or in a chain. The monomeric saccharide units within an



used to protect protein fornul ati ons agai nst nechani cal stresses |ike
agitation and shearing. Exanples of pharnaceutically acceptable surfactants
i ncl ude pebyowysitryl ensorbitan fatty acid esters (TweenpCTEPRgoONyEOHhY| ene
al kyl ethers (Brij), alkylphenyl pol yoxyethylene ethers (Triton- X),
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300 mM.

A subgroup within the stabilizers are lyoprotectants. The term “lyoprotectant” denotes phar-
maceutical acceptable excipients, which protect the labile active ingredient (e.g. a protein)

20 against destabilizing conditions during the lyophilisation process, subsequent storage and
reconstitution. Lyoprotectants comprise but are not limited to the group consisting of sugars,
polyols (such as e.g. sugar alcohols) and amino acids. Preferred lyoprotectants can be selected
from the group consisting of sugars such as sucrose, trehalose, lactose, glucose, mannose,
maltose, galactose, fructose, sorbose, raffinose, neuraminic acid, amino sugars such as

25 glucosamine, galactosamine, N-methylglucosamine (“Meglumine”), polyols such as mannitol
and sorbitol, and amino acids such as arginine and glycine or mixtures thereof. Lyoprotectants
are generally used in an amount of about 10 to 500mM, preferably in an amount of about 10 to

about 300 mM and more preferably in an amount of about 100 to about 300 mM.

A subgroup within the stabilizers are antioxidants. The term “antioxidant” denotes phar-
30 maceutically acceptable excipients, which prevent oxidation of the active pharmaceutical

ingredient. Antioxidants comprise but are not limited to ascorbic acid, gluthathion, cysteine,
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can be found in the group of sugars, amino acids, polyols, cyclodextrines, polyethyleneglycols

and salts. An example for a sugar which can at the same time be a stabilizer and a tonicity agent

is trehalose.

20 The compositions may also contain adjuvants such as preservatives, wetting agents, emulsifying
agents and dispersing agents. Prevention of presence of microorganisms may be ensured both by
sterilization procedures, and by the inclusion of various antibacterial and antifungal agents, for
example, paraben, chlorobutanol, phenol, sorbic acid, and the like. Preservatives are generally
used in an amount of about 0.001 to about 2 %(w/v). Preservatives comprise but are not limited

25 to ethanol, benzyl alcohol, phenol, m-cresol, p-chlor-m-cresol, methyl or propyl parabens,

benzalkonium chloride.

The term “liquid” as used herein in connection with the formulation according to the invention
denotes a formulation which is liquid at a temperature of at least about 2 to about 8°C under

atmospheric pressure.
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neur am niwoaeiod31am no sugars such as gl ucosam ne, gal aePCOEFRAV09D61692

N- et hyl gl ucosam ne (" Megl um ne"), polyols such as mannitol and sorbitol,
and am no acids such as arginine and gl¥cine or m xtures thereof.
Lyoprotectants are generally used in an anount of about 10 to 500MM

pr ef er athe e IgspHaNRLNT asQfscdb@bih id QohrRcadPWith 3ROforivh Rtieh ARvoedifg &ftaeabl y in
an anmount of about 100 to about 300 mM A subgroup within the stabilizers

are antiiegfiegndenotesphiormelaton yhitghgx meamlectugrsiyt seczpidaying wthads kneyyn in the

o v, . _ L Ut _ - Cical
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gl ut hatahd desorgtyst efiroddunt tMatcp at cleyated teniperaani dTheHRI i lignd haaxisd@ht sres@nalbe

used in an amunt of abgyt 0.01 to about 100 mM preferably in an_amount of
abowt ZniguERfFPoed- ki %dvv%m Wdjs greseTdis ¢ PPWdangﬁﬁWﬁFagﬁ;t&%&hﬁ ?5"1‘3? o about

20 mM 1%&1%152%% chABkGiizN RIEALSissBRitBE e NRIRidh SeNelaR iRBAA FRARMLI cal |y
acceptabl'e tonicity agents.” Tonicity agents are used to nodul ate the
h

tonicity of the formulation. The fornul ati on can be hypotonic, isotonic or
hyper t diiedern Seeansiigitadyfoimulgeerérasiusedhercimsn connchdomwith shd lorprlesenr e

rel ati ve of,. a.sqal ution usual,l elative to,that of. human bl.oo rum The
o vl uEsdthind g Bletihldol ARk Bl ahfert S Mop Bl B PR P SRG R TN

hyper t agiioh B radbhdtitiicf REERnY ThEerdcstdiRtion mAumh $6hPAkEbEtas AdH 1ahitintol S
liquid or liquid reconstituted froma solid form e. froma_ |yophilised

f prlﬂa arrtdpbinisstian §BIFLE bmﬁewtiﬁqutﬁefosmti%@Nﬁlygsaé%iu@_cﬁb@r@@ﬁe tignst ut i o
serum (i tai GV ERTOR 9 as SRl dR G Sut0Pg, BRI AP b BB G0

chl ori de)1% pblssebatn20h laqrH dieuffagtd/eutiong egnthosphats bufifeed silutiomsin t he group of
am no acids, sugars, in particular glucose. Tonicity agents are generally

used in_an amunt of about mMto about 500 M Wthin the stabilizers and
tonicit e&%‘é‘g}ﬁ%“qnﬁé‘f“é’ri?@géo g«ﬁdﬁﬁnapngamaf%%we@aw%ﬁ%&mm K h
Ways, Ifofa %att{éﬁys&%ﬁngtﬁohh%ﬂ%ﬁ%r i MRrBe dRefdcabi lizer and a tonicity agent.
Exanpl es thereof can be found in the group of sugars, am no acids, polyols,

cycl odextrines, polyethyleneglycols and salts. An exanple for a sugar which
canlfat Tihkeneanen furthsr bemprises sty use pép fenmalationgpereiding tageminvention for the

manufacture of a medicament for asthma treatment.

A composition of the present invention can be administered by a variety of methods known in
the art. As will be appreciated by the skilled artisan, the route and/or mode of administration will

vary depending upon the desired results.

20 To administer a composition of the invention by certain routes of administration, it may be
necessary to dilute the composition in a diluent. Pharmaceutically acceptable diluents include

saline, glucose, Ringer and aqueous buffer solutions.

The phrases "parenteral administration" and "administered parenterally” as used herein means
modes of administration other than enteral and topical administration, usually by injection, and
25 includes, without limitation, intravenous, intramuscular, intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal injection and

infusion.



is trehal ose. The conpositions may al so contain adjuvants such as
preservatives, wetting agents, enulsifying agents and di spersi ng agents.
Prevent i omoabiopBerence of nicroorgani sms nmay be ensur ed POOEP2/061692
sterilization procedures, and by the inclusion of various antibacterial and
antifungal agents, for exanple, parabeh4- chl orobutanol, phenol, sorbic
acid, and the like. Preservatives are generally used in an anount of about

0. 001 tTheabaipbsiBoVinktDe stdrile aed Aaiditv eife SOEM thas ehdudimpakion & ddliv@iiab&dayt o
et hanol , benzyl al cohol, phenol, mcresol, p-chlor-mcresol, nethyl
propy!| szsram@b@h@ddl%éh@aw@rnrhﬁrﬁamﬂr 67 Bean TRwnicerad sylingisolutony §ﬂl§n‘hler einin

connec a

For mui SeRoh i hCal Praicat saoR FEETGT Pl Bk ont OKERE bATIEIREH TR0 ot
8C Uﬂd@ﬁﬁﬁﬂﬂnﬁﬂhﬂmRMX@ﬁESSUFe The ternl"lyophlllzate" as used herein in
connection wth the fornulation according to the invention denotes a

for ichis nuf tured. by freeze-dryi met hods kno n the art
o b Tt At o SR o b Ry e SR PO g

subl i W%htaaaod@ggi@l) oY A eRte8SARRibeRicdl mEas kethals (e &hoRh ielRVARed
tenperature he Iyophlllsate has usually a residual noisture of "about

0.1to 5@%@u@mﬂa@nd is present as a powder or a physical stable cake. The
| yophilizate is characterized by a fast dissolution after addition of a

r econSt'Il %ﬂrﬁﬂat”%h c?(gl]dn*gqg {n”&nt{o%ccgﬂ Bt 8%6%&196% gy?rhgﬁl)&tkn% m lﬁ%l(l]ﬁ e % herein

in connection i Tatrron accor nvent | on genct a
f or mul alteafitridncdiafiBratiy@ptialldiz, eddriod aﬁ@ndmag olyyeidlifiyioaddidrisafutioh, and
reconstltutlon medi um_ The reconstitution medi um conprise but is not
edomginggeey theiset iExpapics of proppafionyefcdpepiladensiaceordimede thegdpveniios &en on
(BMFI) q4B.Shimsi de solutions (e.g. 0.9% (wv) Nad), glucose solutions
(e.q. g@b ucose surfactant containing solutions (e.g. 0.01% pol ysorbate
20), a pH _buffered sol ution (eg phosphat e- buf f ered sol utions). The
fornuléh@gmgLaccordlng to the invention have new and inventive properties
causing a benefit for a patient suffering fromasthma or an allergic

di seas n tion fur es the use of a formulation according
to theﬁ%ﬁggﬁ?hon F8P3¥%@“ﬁ@ﬂ gﬁﬁﬁﬁﬁh "} nedicanent for asthna treatnent.
huMAb-P-Selectin prepared and fermented and purified as described in WO 2005/100402 was

15 provided at a concentration of approx. 22to 27 mg/mL in a 20 mM histidine buffer at a pH of
approx. 6.0, or in a 20 mM acetate buffer at a pH of approx. 5.2.

For the preparation of the liquid formulations huMAb-P-Selectin the excipients (e.g. trehalose)
were added as 2-10-fold stock solutions to the antibody solution. The surfactant was then added
as a 2 to 200-fold stock solution or as pure surfactant. Finally the protein concentration was

20 adjusted with a buffer to the final huMAb-P-Selectin concentration of approx. 15mg/mL.

All formulations were sterile-filtered through 0.22 pm low protein binding filters and aseptically
filled under nitrogen atmosphere into sterile 6 mL glass vials closed with ETFE (Copolymer of
ethylene and tetrafluoroethylene)-coated rubber stoppers and alucrimp caps. The fill volume was
approximately 2.4 mL. These formulations were stored at different ICH climate conditions (5°C,

25 25°C and 40°C) for different intervals of time and stressed by shaking (1 week at a shaking
frequency of 200 min™ at 5°C) and freeze-thaw stress methods. The samples were analyzed
before and after applying the stress tests by the analytical methods 1) UV spectrophotometry,
and 2) Size Exclusion Chromatography (SEC).



A conposition of the present invention can be adm nistered by a variety of
nmet hods known in the art. As will be appreciated by the skilled artisan,

t he rout ewendiooiTode of administration will vary depenagCmEpra@onctehe
desired results. To adm nister a conposition of the invention by certain
routes of administration, it may be netkssary to dilute the conposition in
a diluent. Pharmaceutically acceptable diluents include saline, glucose,
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adm ni stration” and "adm ni stered parenteral | y" as used herein neans nodes
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intraarticul ar ubcapsul ar, subar hn0| d, intr n e ur an
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fluid t,9uiddfe mgﬁés%nﬁndt\bé}’e dEQ@teﬁ%{TE%bélbng%h b?zﬂﬁﬁﬁ &V & c@ro?ébp?}’ﬁée&% I'n
addition to ter, the carrier can be an isotonic buffered saline solution,
et hanoldetepminptibn ¢ Eprgtein gcbry@er was pqyfommydl ene \girmo 6lary BrdUVi spaéttbpbotoyetdrey| ene
glycol, and,the |ike s thereof. ornul ati on

S eror denER el sands o2 gl Rkt Bl By e Brree T2 " b
cut ane@usm %ﬁnﬁ withQhe 86¥espbithg Rﬁﬁﬁ[hh@h baﬁeﬂ Mhg brAéih @BndMRaRSoSWEd cAS 14tbPse
known in t har maceutical art. The formul ation according to the

i nvEht |a9¢pré1@§t<béqtmﬂepér ed by nethods known in the art, e.g.
ultrafiltration-diafiltration, dialysis, addltlon and m xi ng,

l'yophi lisation, reconstitutiop,esnd, 9 190)s thereof. Exanples of
pr epar dquetie Df fPestiinl @hicnns i - vention can be found

herei nafter. Exanples Exanple 1 Wa%ayk% of liquid formulations
n¥€d and purified as described in WD

huMAb- P- Sel ectin prepared and fe
2005/ 100402 was provided at a concentration of approx. 22to 27 ng/nL in a

20 v hll tUL\(}i Ihgﬁt aﬁ)lélglfp ion aaitt 28 IPAI' w%fs corrected for light scattering at 320 nm and multiplied
with the dilution factor, which was determined from the weighed masses and densities of the
neat sample and the dilution buffer. The numerator was divided by the product of the cuvette’s

15 path length d and the extinction coefficient €.

Table 1:

15 mg/mL huMAb-P-Selectin,

20 mM L-histidine HCI,
Formulation A

240 mM trehalose,
Storage at 2-8°C
0.02% polysorbate 20,
at pH 6.0
Protein conc. Size Exclusion — HPLC
Timepoint
(mg/mL) HMW (%) Monomer (%) LMW (%)
Initial 16.7 0.2 99.8 0.0
5 weeks 15.8 0.2 99.8 0.0
11 weeks 16.2 0.3 99.7 0.0
23 weeks | 16.6 0.4 99.0 0.6

15mg/mL huMAb-P-Selectin,
20 mM sodium acctate,
140 mM trehalose,

Formulation B

Storage at 2-8°C




approx. 6.0, or in a 20 mM acetate buffer at a pH of approx. 5.2. For the
preparation of the liquid formul ati ons huMAb- P-Sel ectin the excipients
(e.g. treNalopa)itzere added as 2- 10-fold stock sol uti or€TIER2000@68D2 | body
solution. The surfactant was then added as a 2 to 200-fold stock solution
or as pure surfactant. Finally the proi&in concentration was adjusted wth
a buffer to the final huMAb-P-Sel ectin concentration of approx. 15ng/mi.

Al'l fornulations were sterile- filtered 13maugRHcide22 mm [ ow protein bi ndi ng
filters and|aseptically filled under nltro;lgoen atnosphere into sterileg 6 nL
glass vials|closed with ETFE (Copol yner| &#+etepiserbatcaiid

tetrafl uoroethyl ene)-coated rubber stoppgrsg; ?agd alucrinp caps. The filll

vol ume was approximately 2.4 nlL. These [formul'ati ons were stored at
different | (Jgfngelg(iggathoteimcmli:.ti dhs Ex8@jon288L@GNnd 400C) for different intlervals
of tinme and e haki wee akin ncy of 200 mn
1 at 5C) an fﬂreezefj(m 2étélv?stress me(e}P'no kM%rélas(Z)En esgv\]/g\r/lglqg al zzed bef ore
and after applitpi ng [t8€ stresg &lests by N anal ytical| Wethods 1) WV

spect rOphOt )B%Jky, anrd Z) Sl Zlep. =XCcl ust gmoghr onmat ogr aph(yo(blz(,) Sl ze
Excl usi on Cjwrnrmfn raphv /SEC‘\ was—use to detect soluble hi nh mol ecdl ar

T T TGotU

wei ght speci %W‘(‘%Sgg légat es) an Wt | ow nol |l ar wei ght h@%rol ysis products
(LMAN in the26 eeckal a1t5i6ons TheO Jmet hod 0. 9perforned ono.a Water Alliance
2795 HPLC i n e = ‘ — S S
colum. Intact nononer, aggregat es and hydrol ysi s products wer e separ at ed
by an 'E&?f{p[ﬁé hC qiﬂé ﬂ&oﬂro?fbldg‘hh ﬁ'f@ﬂn@la%%{g @ﬂufd‘@dﬂuﬂat%ﬁ%ﬁqﬂstlpH 7.0
as nobile ase, wer e at a wavel ength of 280nm

spect r oscopy, usetdteﬂd'rmddy@hﬂlwdtﬁomula‘tlopsot ein content, was perforned on a
Varian Cary Bio W spectrophotorret er in a wavelength range from 240 nmto

400 nm, ted .t 8 t he
corres pblNng%P% C%n pé?pag% P men e%hanld[?tuolfr @%ﬁr é?%it Y avt‘é p?ng 0\7%9 (5'31 it at ed
acco dipagvidal eﬂqtb@hb&llﬂraﬂ;on of%p%ﬁ&a 2t0 (B2 ¥ adQ(b M GisainEdy &bt & pH ofr ot ei n

content = cm/ %CT{RA
approx. 6.0, or 1n a2 succinate buffer at a pH of approx. 5.2, and lyophilized using the

freeze-drying cycle reported in Table 2.

Table 2 Freeze-drying Cycle type |

Shelf temperature | Ramp Rate | Hold time | Vacuum Set point
Step (°C) (°C/min) (min) (ubar)
Pre-cooling 5°C 0.0 60 -
Freezing -40°C 1.0 120 -
Primary Drying -25°C 0.5 3900 80
Secondary Drying +25°C 0.2 300 80

10 The product was first cooled from room temperature to approx 5°C (pre-cooling), followed by a
freezing step at -40°C with a plate cooling rate of approx. 1°C/min, followed by a holding step at
-40°C for about 2 hours . The first drying step was performed at a plate temperature of approx. -
25°C and a chamber pressure of approx. 80 ubar for about 65 hours. Subsequently, the second
drying step started with a temperature ramp of 0.2°C / min from -25°C to 25°C, followed by a

15 holding step at 25°C for at least 5 hours at a chamber pressure of approx. 80 ubar.

Lyophilization was carried out in an Usifroid SMH-90 LN2 freeze-dryer (Usifroid, Maurepas,

France). All lyophilized cakes had a residual water content of about 0.1 to 2.0% as determined



The WV |ight absorption at 280 nmwas corrected for |ight scattering at 320
nmand multiplied with the dilution factor, which was determ ned fromthe
wei ghed msiexer/@ntodensi ti es of the neat sanpl e and t heprdiriareeoonétsat f er .
The nunerator was divided by the product of the cuvette's path |length d and
the extinction coefficient e. Table 1:-Ekanple 2 : Preparation of

| yophilized formulations and liquid fornul ati ons reconsti tuted from

| yophi lbyzeslKh0Rithat ineths d MHAEecP: 38k SinplepveRan@dard it HiEforain tathoaditres
purified as described in WD 2005/ 100402 was provi ded at a concentration of
appr ox fordiffgrept7ingggyats of hmg. 20 nM hi sti dine buffer at a pH of approx. 6.0,

or in a 20 nM succinate buffer at a pH of approx. 5.2, and |yophilized
using g 1%&@%%@1 %rxfﬁc}naio%x Qe fe%&?s‘ﬁhﬁgn} ok gﬁm WElutne o3 1 2w fih GRS TG Vi NG
Cycle type I' The product was first cool e romroom tenperature to approx
5C ( pr enjec@n (Ngh1) yleddihgare dotopiafofmelezomyithtae pnabodyd®@dCniratibn af ghrave cool i ng

rate of _approx,. |C mn, followd by a hqgl.ding ste t -400C for abaout 2
nours 1STRENT et TPy itiselEh WBE aue et ronriah e yoppdoy By Anabane! e

appr oX recondtc@NGmPles NATRREcreAS SHERinfthe ARBK Pfer RRoARRItNObr AR 4GRyPOUr S.
Subsequently, the second drying step started with a tenperature ranp of

0. 20C /inquibatigr pariod28 e tsc@Batutédbliquadeamly ab2H6). di ng step at 25C for at

| east 5 hours at a chanber pressure of approx. 80 nbar. Lyophilization was

Francey oAbl S R b ALV b RAS, S RO SR G YRR,

2. 0% agSHey.er m nedby the Karl -Fi scher method. The freeze-dried sanples were
i ncubated at different tenperatures for different intervals of tinme. The

| yophilized formul ati ons were reconstituted to a final volume of 5.3 nL
with water for injection (W) yielding an isotonic fornmulation with an
anti body concentration of approx. 15 ng/nL. The reconstitution tinme of the
freeze-dried cakes was below 1 mn. Analysis of the reconstituted sanples
was either performed imediately after reconstitution, or after a 24 hour

i ncubation period of the reconstituted liquid sanple at 25C. The sanpl es
were anal yzed by 1) UV spectrophotonetry and 2) Size Excl usion

Chr omat ogr aphy



(SEC). Tabl e 3 15 ng/ nmL huMAb- P-Sel ectin, 20 nmM L-histidine HCO, Fornul ation
C 240 mM trehal ose, Storage at 2-8C 0.02% pol ysorbate 20, at pH 6.0 Protein
cone. Si zwoBxwolazsizon - HPLC Ti nepoint (nmg/ ) HWV (% MeoomeroodssickMN (%
Initial 16.7 0.2 99.8 0.0 5 weeks 17.1 0.2 99.8 0.0 11 weeks 17.0 0.2 99.8
0.0 23 weeks 16.4 0.3 99.1 0.6 15 ng/ rl8huMAb- P-Sel ectin, 20 nmM succi nate,
Formul ation D 240 nM trehal ose, Storage at 2-8C 20 nM argi nine 0.02%

pol ysoramie3 20, at pH 6.0 Protein cone. Size Exclusion - HPLC Ti nepoi nt

(my/ L) HWV (% Mononer (%9 LMV (% Initial 16.7 0.2 99.8 0.0 5 weeks 17.0

0.2 99.8 0.0 .
15 mg/mL huMAb-P-Selectin,
20 mM L-histidine HCI,
Formulation C
240 mM trehalose,
Storage at 2-8°C
0.02% polysorbate 20,
at pH 6.0
Protein conc. Size Exclusion - HPLC
Timepoint
(mg/mL) HMW (%) Monomer (%) LMW (%)
Initial 16.7 0.2 99.8 0.0
5 weeks 17.1 0.2 99.8 0.0
11 weeks 17.0 0.2 99.8 0.0
23 weeks 16.4 0.3 99.1 0.6
15 mg/mL huMAb-P-Selectin,
20 mM succinate,
Formulation D 240 mM trehalose,
Storage at 2-8°C 20 mM arginine
0.02% polysorbate 20,
at pH 6.0
Protein conc. Size Exclusion - HPLC
Timepoint
(mg/mL) HMW (%) Monomer (%) LMW (%)
Initial 16.7 0.2 99.8 0.0
5 weeks 17.0 0.2 99.8 0.0
11 weeks 17.1 0.2 99.8 0.0
36 weeks 16.5 0.2 99.8 0.0




11 weeks 17.1 0.2 99.8 0.0 36 weeks 16.5 0.2 99.8 0.0C ains 1. A

phar maceutical formulation conprising: 1 to 200 ng/nL of an antibody; | to
100 mM ofwa 2bufd3er2p 0.00 1 to 1% of a surfactant; (a) 1@Cr®EP2@0/06iébDf a
stabilizer; or (b) 10 to 500 mM of a stabilizer and 5 to 500 mM of a
tonicity agent; or (c) 5 to 500 mM of -&9tonicity agent; at a pHin the
range of from4.0 to 7.0, wherein the antibody is an anti body agai nst
P-selectin. 2. The fornulation accordilagngd 0 claiml1l which is a liquid
formul ation or a |yophilized fornulation or a liquid formnulation

r econstji. AREnddcamta foryRdtioni ceagrisigul ati on. 3. The formul ation accordi ng
to clainms 1 or2, wherein the antibody concentration is in the range of 10

nmg/ nL tlgo 286 megymid of an antybedyt or nul ati on according to any one of claims 1 to
3, wherej S i ldzer is trehalose. 5. The formulation according to any
one of lngiopns 0&%%}1}@6 erein the surfactant is polysorbate. 6. The

f or mul @ 00anodescof diurfictant;any one of clainms 1 to 5 wherein the buffer is a
hi stidine-buffer. 7. The formnulation according to any one of clains 1 to 6,
whi ch é®hjfH e 8 mMiafgistabilizednt . 8. The formul ation according to any one

of cl aipp; oot Z’(’Pmr&” g | €h¢ YVREEN ok Stvt ajose. 9. The
for mul zg?jlso()#oo@oc aim 15@\/%1%E %(})r%gr ?(gqas: g toOHSC(?)tyr?g?ﬂt&ﬂuMAb- P-sel ectin, 20
M L- hi(sx 3 @i 508 hid of a2d0Bicitivhgerehal ose, 0. 02% pol ysorbate 20, at pH 6.0; or 1

to 50 / huMAb- P-sel ect i n, mM sodi um acetate, 140 mM trehal ose, 75 mM
gl yci ng‘?aghdﬂ‘%eprﬁp%%f%%é"dg@,%&t pH 5. 2;

10  wherein the antibody is an antibody against P-selectin.

2. The formulation according to claim 1 which is a liquid formulation or a lyophilized

formulation or a liquid formulation reconstituted from a lyophilized formulation.

3. The formulation according to claims 1 or2, wherein the antibody concentration is in the range

of 10 mg/mL to 150 mg/ml

15 4. The formulation according to any one of claims 1 to 3, wherein the stabilizer is trehalose.
5. The formulation according to any one of claims 1 to 4 wherein the surfactant is polysorbate.
6. The formulation according to any one of claims 1 to 5 wherein the buffer is a histidine-buffer.
7. The formulation according to any one of claims 1 to 6, which comprises a tonicity agent.
8. The formulation according to any one of claims 1 to 7, wherein the tonicity agent is trehalose.

20 9. The formulation of claim 1 which comprises:
1 to 50 mg/mL huMAb-P-selectin, 20 mM L-histidine HCI, 240 mM trehalose, 0.02%
polysorbate 20, at pH 6.0;
or
1 to 50 mg/mL huMAb-P-selectin, 20 mM sodium acetate, 140 mM trehalose, 75 mM glycine,
25 0.04% polysorbate 20, at pH 5.2;
or
1 to 50 mg/mL huMAb-P-selectin, 20 mM L-histidine HCI, 240 mM trehalose, 0.02%
polysorbate 20, at pH 6.0;

or



or 1 to 50 ng/nmL huMAb-P-selectin, 20 mM L-histidine HJ, 240 nM trehal ose,
0. 02% pol ysorbate 20, at pH 6.0; orl to 50 ng/nL huMAb- P-sel ectin, 20 nM
succi nat eyvo24/a3m20r ehal ose, 20 nM argi ni ne, 0.02% pol yeorlzeb@9dBi69at pH
6.0. 10. Use of a formulation according to any one of clains 1 to 20 for
t he preparation of a nedicanent useful-2-or treating asthma or allergy. 11.
The invention as herei nbefore descri bed.

1 to 50 mg/mL huMAb-P-selectin, 20 mM succinate, 240 mM trehalose, 20 mM arginine, 0.02%

polysorbate 20, at pH 6.0.

10. Use of a formulation according to any one of claims 1 to 20 for the preparation of a

medicament useful for treating asthma or allergy.

5 11. The invention as hereinbefore described.



