WO 2011/ 061712PCT/ 1B2010/ 055296 1 FORMULATI ONS OF ANTI BODY FI ELD OF THE

| NVENTI ON  The present invention relates to stable fornul ations of

ant i body.wa 2PrigfeeTiced stabl e fornul ati ons conprise: 25 PCZAB201yHFH296

anti body, 10 to 30 mM a buffering speciles, 1 to 515% pol yol, 0.001 %to
0.05 % surfactant and pH fromb5 to 7.5. A further aspect of the invention
features the process of pHEPRMUIGATHONSIQF ANTIBOBNYul ati ons. BACKGROUND
AND PRI OR ART OF THE | NVENTI ON Monocl onal anti bodi es (mAbs) have permtted
t he char gaED o THE INVENITEON es of physi ol ogi cal inportance expressed on
the cell surface. Defined In the cells of the 10 I nmmune Systemthe

" LeukocytEreopies@it daYqnaon ghlatgsuet gplle formyationyeofs aptdory ( dc Refersednatables, F.
et al. ( -g{g{g . Jogday ; 98 il role of the
CDs in #ﬁ%ﬁgﬁ¢ ere%&?g%?%ﬁ %%%“1ﬁ%hgg%ngq?#g?@éﬂygigﬁ%gﬁmiﬂﬁPégéﬁPing

t hei r sontiogepolyod OB Gpne 0105 % sutfhaantenbdpi fom Dfo T8 Adlualicrragpmgof theon and
adhesion .and in the chani sns_of activatjon gnd proliferation during the
i mune r dBOHER fudyes % Peersan et P Bt Boaguaaids ofpptiosespect i ve mAbs in
di agnosi s and i mmunot herapy, with promsing results (Dantal, J. et al.
(1991) CBACKGROUNDMND PRIGR AR TROFENHEANAIDNESONN t he devel opnent of

bi ot echnol ogy have provided a wde variety of biologically active

pol ypeptides in suff.jci.ently.large quantities for use. as u
bol ypept 1Rl dplipSED B E hi AHARL B shBhabTaudt o MiReyie oty
resul t ofphgkiyfigeal impOrtatstaPidskdd 68 ,thé nell udifage. dpefiddr at tHeNcaARf fenat i on
of sol ubl e and insol ubl e aggregates, and a variety of cheni cal
i nst di9i | ilmnewne stistenas they drielulasyde  Biiferspiision dplystgsaniogatantgensst&B)l ity of
pol ypept i ' I qui r ' i . for
el o, Coroldilpah &0 SPAEITRRFYhLRALL TBUIL A PA0AARiE STl
cycl es ofofftheeZ®'stihai daffictcetiqnoalingd inatureihaol del lystphaid tdlscagiguthiras
occur during processing. .25 Aggregate forpation and | os f Dbi ol ogi cal
acti vi ty CHEAISEVERRTIMadn cresehiapisar Prgsilearccagnitign iasiia PR ECt i ons
of pol ypept i HEhIRL&E U GertvaniSR! 4kl PR IRGkH dulfg | haUhfadHe rdsPbiie! RERS
w thin storage vials.

15  conducted to the use of their respective mAbs in diagnosis and immunotherapy, with

promising results (Dantal, J. et al. (1991) Curr. Opin. Immunol. 3:740

Recent advances in the development of biotechnology have provided a wide variety of
biologically active polypeptides in sufficiently large quantities for use as drugs.
Polypeptides, however, can lose their potent biological activity as a result of physical
20  instabilities, including denaturation and formation of soluble and insoluble aggregates,
and a variety of chemical instabilities, such as hydrolysis, oxidation, and deamidation.
Stability of polypeptides in liquid pharmaceutical formulations can be affected, for
example, by factors such as pH, ionic strength, temperature, repeated cycles of freeze-
thaw, and exposure to mechanical shear forces such as occur during processing.
25  Aggregate formation and loss of biological activity can also occur as a result of physical
agitation and interactions of polypeptide molecules in solution and at the liquid-air

interfaces within storage vials.

US20030190316 relates to stabilized preparations containing an antibody in a glycine

buffer and/or a histidine buffer and also provides processes for preparing a protein-



WO 2011/ 061712PCT/ 1B2010/ 055296 2 contai ning stabilized preparation,
conprising adjusting the pHwith a basic amno acid or a basic am no acid
deri vat i weoan11avesaRt t hereof Wiile a nunber of |iquid prarmaedises
conposi ti ons have been fornulated to stabilize the biological activity of
pol ypepti des contai ned therein, the degradation of polypeptides 5 in

| i qui d f contairang stabiliceh preparson.ccoreming plwitingribe pdrwitkedibesic apriag tcidi oner s.
Cbnsequentl there is 3 nec d for %ngti nal pharmaceutical conpositions
conprisi iy éﬁ§@a8?%bW%g FyvashBaE P biIizers that pronote stability of
pol ypept i wWeail€ @ MRABENS HiquidSli@RMcdRicatRhipolitiohdRive bebefRRRWdCto stabilize

ef fecti veness. CBJECTI&ES OF THE I NVENTION 10 The main objective of the
present ithybislagenl petiviy afipolipspadds sentgingd |tl@ﬁ4i61@oﬂnp diegtiafeficarafinodxpgptidnsf f er
and phar mac cal pt Xgi pi not-her ctl

preseEt rﬁvgﬁld %b?ﬁm?%ngbfggﬁnwgf%?ﬁ%?u% Hb%gﬁpflsfﬁngﬁ %B§%§gor

f r agment sCémequeally, tekuisf £heantbrl ad@ﬁfdnhbphaaﬁmeuncal cofgposaivnk hﬁfnp@bjn@Ct ive
of the present invention_is to obtajin stable formulatjons, of 15anti body.
STATEMVENTh@sotpgeealxgemppide A@b@lrzaqsﬁ@qtyr@rﬁ%teﬂra@sléﬁp PAEmmtidsFoPPeasEs to a

For”“|at'?&eﬁ?ﬂﬁ?ﬁﬁhﬁ@th&ﬁ&k ggﬁw(g%<a@5w§pd pharmaceutically acceptabl e

exci pi ent ornuFati1 on nprising an anti body or fragnents thereof, a

buffer and oprotectants; a stable formulation of antibody 20 conpri sing:
o) about - RBAECHIVES ORAIE SRNENFIGN ant | body b) buf fer provi ding pH 5 0 pH
7.5; a stable formulation of antibody conprising: a)about 100 ng/m to

about;ol50My HairdBbjcbedy op)thé);ﬁfécs@ﬁt PRevidh RItPbbRid @ RFndlaliof )codipeiding0. 001%
to about 0.05 @6non|on|c surfactant; and a stable forrulation o antlbody

conpr|5|n@ﬂb@%abuﬁbrﬂ@bﬁmgﬁmkum@ma@Qﬁmﬁi$ﬂwgmmﬁﬁ@ht|body b) buffer
providing pH5 to pH 7.5 ¢) about 0.001%to

Another objective of the present invention is to obtain a formulation comprising an

antibody or fragments thereof, a buffer and lyoprotectants.

Yet another objective of the present invention is to obtain stable formulations of

15  antibody.

STATEMENT OF THE INVENTION

Accordingly the present invention relates to a Formulation comprising: antibody, buffer
and pharmaceutically acceptable excipient(s); a formulation comprising an antibody or
fragments thereof, a buffer and lyoprotectants; a stable formulation of antibody
20  comprising: a)about 25 mg/ml to about 250 mg/ml antibody b) buffer providing pH 5 to
pH 7.5; a stable formulation of antibody comprising: a)about 100 mg/ml to about
150mg/ml antibody b) buffer providing pH 5 to pH 7.5 ¢) about 0.001% to about 0.05 %
nonionic surfactant; and a stable formulation of antibody comprising: a)about 100 mg/ml
to about 150mg/ml antibody b) buffer providing pH 5 to pH 7.5 c¢) about 0.001% to

25  about 0.05 % nonionic surfactant and c¢) lyoprotectant and/or cryoprotectant.

BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES

Figure 1: pH variability during the course of study in the different formulations

evaluated.



25about 0.05 % nonionic surfactant and c) |yoprotectant and/or
cryoprotectant. BRI EF DESCRI PTI ON OF THE ACCOVPANYI NG FI GURES WO

2011/ 061 MORCT/bBAR10/ 055296 3 Figure 2: OGsnolality val re3/1B2M)/0Z5226he
course of study in the different fornuBations eval uated. Figure 3:

Normal i zed fl uorescencegraph show ng that the spectrum and | anbda nmax of
sanpl es ikigurd 22 Psmplality vuluet domsg thecebaseedd sttdyliin ftler drifergw fdinilammsdoes
not differ. 5 Figure 4: Hydrodynam c radi us analysis of the sanples. Figure
5. Char g&"0%#dnt distribution in the sanples incubated at 40C. Figure 6:
Charge variant distribution in the sanples incubated at 40C (histidine

t r ehal oseFigughs:i tvnediyed fludtiespenecgraphQheniaythaf the apecnohamykembda armtadgr aphy
profiles for the osphat e and 10 hi sti di.pe- based.fornul ati show ng t he
P her CacripiesyaARGRTE oty sions oubigd eC SRR i homio: et o 5
Figure representing the decrease in nmononer % in sanples incubated at 40C
Fi gur & 9:Fipugpd:dytkradyaiinigradhs analgsieas theisamgkgr adant s by SEC ( %IMAP + %
LMAP) at 40C. 15 Figure 10: Increase in LMAP in the four formul ations

t est ed. Jfour~formul atj - foll h t.r.en t he val ues are very
simlar @klglélfbeté{t%hea? el\éatnl%h{l (ﬁgt ]tb}lg naﬁlggéesqﬁno@ Fgrsunﬁlgtﬂ?agen(p%g@gcﬁar ginally | ower
fragnmentati on conpared to the others. Figure 11: Trend for the increase
in HWP iFigutee 6f dihrargeo vamidmdt distnibutiers tie dhe Famphessincabatesl eb#08E nfhisgidine
formul ati ons, exhi bj.t. | ower aggregati on conpared to the phosphate 20sanpl es.
Fi gure 1%6}18%95?/&‘%?]&%%3& y of Tlh samples in different fornulations. Figure
13: Protein Concentration of the Repeated Freeze-thaw sanpl es.

Figure 7: Overlay of Ion exchange chromatography profiles for the phosphate and

10  histidine-based formulations showing the higher acidic variants in the phosphate-based

formulations.
Figure 8: Figure representing the decrease in monomer % in samples incubated at 40°C.

Figure 9: Figure depicting the increase in degradants by SEC (Y%eHMWP + % LMWP) at
40°C.

15  Figure 10: Increase in LMWP in the four formulations tested. All four formulations
follow the same trend and the values are very similar except the histidine trehalose

formulation has marginally lower fragmentation compared to the others.

Figure 11: Trend for the increase in HMWP in the four formulations tested. The
histidine containing formulations exhibit lower aggregation compared to the phosphate

20  samples.

Figure 12: pH variability of T1h samples in different formulations.
Figure 13: Protein Concentration of the Repeated Freeze-thaw samples.

Figure 14: SEC Profiles of 1 ml samples in phosphate and histidine after repeated

Freeze-thaw.

25  Figure 15: Comparison of SEC profiles of 0.5 ml samples in Phosphate and histidine

formulations.



Figure 14: SEC Profiles of 1 ml sanples in phosphate and histidine after
repeated Freeze-thaw. WD 2011/061712PCT/ 1B2010/ 055296 4 Figure 16: SEC
Dat a of Iwol20sizspiies in both formul ati ons subj ected to PepantraoFBesezi ng
and Thawi ng. Figure 17: SEC Data of 0.3 nl sanples in both fornul ations
subj ected to repeated Freezing and thawing. 5 Figure 18: Overlay of |on
exchange IGguenhé:0§EGpRytapefof ihksaroples e bbtinfforsmutgtions ssbjevicd do | iekeitad
aggregate.elutio t 40 min in the phosphate sanples. Figure 19: Overlay of
the 0.5 %re%zg?ﬁ)?@sﬂ?ﬁvd%'ng aggregate el ution in phosphate sanples at 40m n,
but not in H stidine sanples. Figure 20: IEX Data of 1 m sanples

Subj ect edFigore Ehe3EE D Fa ed ). M gnlasachpidsaini trgh ifornhfatpinesyphgtedandepiasdd di ne

f or mul atiPons.. Figure 11: |EX Data of 0.5nl sanples Subjected to repeated
Freezi ng éﬁ?l%ﬁ%ithﬁw’inﬁ' Phosphat e and histidine fornulations. Figure 22: pH
variability in frozen state sanple. Figure 23: Protein concentration in the
frozen stEigeres18&bOttlay sfilgl eschadgFiChroreaddgraisCplofed afy sheof nhr emgriesst at e
stability, showi ng margi nal increase in phosphate aggregation. Figure25: SEC
data for SPYME/HEharaETRERL ¢ VERT AR iR 1R FRSARROReLR VRN StD | | ty sanples.

Fi gure26: | EX Chromat ogram Overl ays of Frozen state stability sanples.

Fi gure 27FighteX1Ba0acll®yr of fige O 150@ERampRE 8hslvilyi ddordpatd) clkios ph ahesphack

Hi stidine. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
samples at 40min, but not in Histidine samples.

Figure 20: IEX Data of 1 ml samples Subjected to repeated Freezing and thawing in

10  phosphate and Histidine formulations.

Figure 11: IEX Data of 0.5ml samples Subjected to repeated Freezing and Thawing in

Phosphate and histidine formulations.
Figure 22: pH variability in frozen state sample.
Figure 23: Protein concentration in the frozen state stability samples.

15  Figure24: SEC Overlays of Frozen state stability showing marginal increase in

phosphate aggregation.

Figure25: SEC data for size variant distribution in frozen state stability samples.
Figure26: IEX Chromatogram Overlays of Frozen state stability samples.
Figure 27: IEX Data for the frozen state stability in phosphate and Histidine.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a Formulation comprising antibody, buffer and

pharmaceutically acceptable excipient(s).

The present invention relates to a formulation comprising an antibody or fragments

thereof, a buffer and lyoprotectants.



The present invention relates to a Fornul ation conprising anti body, buffer

and pharnmaceutically acceptable excipient(s). The present invention rel ates
to a formubDavilewimenpri sing an anti body or fragnents theceaBoiaoisasd er and

| yoprotectants. WO 2011/061712PCT/ 1B26010/ 055296 5 In an enbodi nent of the

present invention, the buffer is selected fromTRI S, phosphates,

succi nat ds ancintbodinesmt ohthetpatsest, invmt'niazmbésffelgilsydbcted ﬁbnaT@]S;phwphhﬁesti di ne

and conbi nat.i ons t her eof In an odi pent. of ﬁ%es(? t)nvtentl on,
the buf f SFCTBE} SHEFEL PS4 S (T lgiiaﬁoées S Enot e e 18‘81%11 APd BIMPHE M esent
i nventi onherbbe | yoprotectants is sel ected from a polyol or sugars. In yet
anot her enbodi nent of the present invention, the |yoprotectants are

non-reduci ng in nature |ike PEG cer ol ose, and manni tol.
o 1 T e SahaG et o arB Y o R e B RO ot | on

further conprises 10cryoprotectants. In still another enbodi ment of the
present ilnvodthcormbbiencdr Wo plicopesdmitvdnsiofy it dyaabiyctanghalselseted Ifronstai | |
anot her enbodi nent of the present invention, the formulation further
conpri sed PR&YEIFYs. 151 n still another embodiment of the pr esent

i nvention, wherein the surfactants is selected froma group conprising
pol ysor bahge2ehoting cptblodEaddat eheBftesent invention, the lyoprotectants are non-reducing

in nature like PEG, glycerol, sucrose, trehalose and mannitol.

In still another embodiment of the present invention, the formulation further comprises

10  cryoprotectants.

In still another embodiment of the present invention, the cryoprotectant is preferably

trehalose.

In still another embodiment of the present invention, the formulation further comprises

surfactants.

15  In still another embodiment of the present invention, wherein the surfactants is selected

from a group comprising polysorbate 20 and polysorbate 80.

In still another embodiment of the present invention, the formulation further comprises

bulking agents.

In still another embodiment of the present invention, wherein the bulking agents are

20  selected from a group comprising glycine and mannitol.

The present invention relates to a stable formulation of antibody comprising: a )about 25

mg/ml to about 250 mg/ml antibody b) buffer providing pH 5 to pH 7.5.

The present invention relates to a stable formulation of antibody comprising: a) about
100 mg/ml to about 150mg/ml antibody b) buffer providing pH 5 to pH 7.5 ; ¢) about
25  0.001% to about 0.05 % nonionic surfactant.



In still another enbodi ment of the present invention, the fornulation
further conprises bul ki ng agents. In still another enbodi nent of the
present iwoentiwnjizwherei n the bul ki ng agents are 20 selpettiBzh16/0352%6 gr oup
conprising glycine and mannitol. The pfesent invention relates to a stable
formul ati on of anti body conprising: a )about 25 ng/m to about 250 ng/ m
ant i body Bie prasdnermvenow dilatgs pHa Stable folsmilaBon of Bhiebgslyesemprisingy @ntabouwt

relates to.a s | e, formul ati on of antib conmprising. a ou 00 ng/ n
o about  DCREP® SheRoby T Buifieds Rurooftipf Thhe 85 g A 7S 2 aflpou
250. 001%¢. 60 13h eHibodt 095 % HIRIRN Surfblah@eh@Bf lyopr¥ctant and/or cryoprotectant.

2011/ 061712PCT/ 1B2010/ 055296 6 The present invention relates to a stable

formul ati on of ant.i bod onprising: a) about 100.ng/m to out 150ng/ ml
oot 1 body 18) = epPEiTgRobt dicnepi 8 ber Sogormpbtigh i 1souaat stadtar 0. 05
%)nongonhﬁwﬁgffactant; and c) lyoprotectant and/or cryoprotectant. In an
enbodi nent of the present invention, the fornmulation is a |yophilized cake

or 5 powder. In an enbaodi ment of. the present invention, the fornulation is
further rB-3oHaRdimeRdf; the DFSFRY 18VEioar ﬁlrﬁotgrmw]a%% iSoﬁlr%Fr Facanetiiutadyini ¢

water forgd %{eir‘P&'inj-g%lp&i%{eﬁoggc%tter%r ffgrbfvention is to provide a

stable Iiquid pharmaceutical conp tion conprising: an antibody, a

bufferingEspeQies, a_polyol and a surfactant. 10 It has advant ageously
f ound t hather prmanabsst Of thpen¥eiionsist fomradddrdpiablet Bayidephsraaemtical

inventio lts .C0. B! i i t St abl e
upon st orSgE0rtoF shApREETRARbHAR o filEtnt el U B
substantially aggregate nor degrade and nmai ntai ns acceptable | evel s of

i n-vifor 0 Jahgh ddRamthy@ualgtibivid that formulaAG®bhgk caspesitionicdohting v@BHiRentr el at es
to a method of preparing the antibody 15fornul ation. The present invention
is dir ectlé‘denﬁlénlri?%‘i}ﬁ dn BIFRRPRCIHAR VARFh BoTYS PPeIbHeTaEenpiablsi UGN SfPragh Sbody as
a therap i.cal Lve: . i i

ot cpar at 1 Repindfl dE AT bt TR ARE oGy b bedfhde and. 1 1
regard t anghaimacetptibialevelowposvitroand iskivoaktivityat i ons is i ntended to

i nclude the term "aqueous".

Another aspect of the invention relates to a method of preparing the antibody

15  formulation.

The present invention is directed to liquid pharmaceutical compositions comprising an
antibody as a therapeutically active component and to methods useful in their
preparation. For purposes of the present invention, the term "liquid" with regard to
pharmaceutical compositions or formulations is intended to include the term "aqueous".
20  The term "antibody" as used herein encompasses naturally occurring (native), synthetic,
and recombinant antibody and proteins, and biologically active variants thercof, as
qualified elsewhere herein. By "therapeutically active component” is intended the
antibody is specifically incorporated into the composition to bring about a desired,
therapeutic response with regard to treatment, prevention, or diagnosis of a disease or
25  condition within a subject when the pharmaceutical composition is administered to that

subject.

More particularly, compositions of the invention are stabilized liquid pharmaceutical
compositions whose therapeutically active components include an antibody that

normally exhibits aggregate formation during storage in liquid pharmaceutical



20 The term "anti body" as used herein enconpasses naturally occurring
(native), synthetic, and reconbi nant anti body and proteins, and

bi ol ogi caWbyouratimMe variants thereof, as qualified el serb@EnB2henzees. By

"t herapeutically active conponent" is i/ntended the antibody is specifically
incorporated into the conmposition to bring about a desired, therapeutic
response fmtrmhiatri@and 'taggrtegaatfnnmtionbriehémdedm plorsicdl engeredticn lpftweerditsease or
25conditio (kin n sub g V\%D nel har ceutl cahﬁg oSiti onlllﬂ

admi ni st &% eP Tha CE‘GBP’@ fesu OHB? Pc‘lf PPV e 8 HFaST 1 'GHE ot Y %
inventi Orbralra@%esizﬁﬂilé lagefohtefluhd PRI esllt] GRLIGREPOSY tdansg WRRsR" i

t her apeuti cal active conponents include an antibody that normall y

exhi bi t s iniggdesgat lequid rmarmanguident | aogPesiioa g fmmmimndowhamﬁ%@i;t isceot WO

2011/ Q61712P a "is
i nt eng lmm %Te{téi agm%lg glr%ég?laosﬁl Joecﬁxgleen ’tfﬁgovﬁlo el%% a%% i3 IF ungéd ?%at
results ldﬂorﬁg)ar nathe@nnoﬁ 1@]ui@ doBN S in Whif@RerTayaté,e6BIiN eSQiriéb| formoforl ange

vi si bl e aggregat.es .t hat preC| pitate out of solution. uring storage" is
i nt ended racqugWan ;wfaranh@éﬁt prEaPr et & pytRbly Off@mnl@rﬁt@ﬁ tBric@ibiickpar ed,

i's not Oéém?a% eﬁ)ﬁ}léﬁo d d f o%Fp%?u&é) drin bétﬁﬁ% (ﬁagh &uldflgrl ITrI‘B difcal

preparati i s packag or age, in a |qU| 'n a
frozen stcabtmositibn ican ad@medz}daﬂfm tnoﬂ(ug‘lcdl attvity @cbatgtol ypepiide) resmtmganllosqw d

form or othr forms table for admnistration to a ect ate
f or maQi orPtbICEPRYLS) § bqamaeofdmﬁ. Apreesrutigal GPMROTIQ)y; lgu &PH@C@%&% i

conposi t i gim&aHa @sy €£®8|oﬂle§‘fpfc%¢ém§3é&h%'b%ﬂka§&6f Nbing, Rfendbiaes RR!pIRERE | de,
resulting in | oss 10 of therapeutic efficacy of the pharmaceuti cal

conposi t ivaren tharmohgeptadecondgying ghremdanied icompasifior ausdminisheed psioplaens such
as bl ockaﬁ‘e of t%{bl ng, nmenbranes, or punps when the pol ypeptide-containing
phar macedf "¢ QP S¥8Bosi tion is administered using an infusion system The
stabilized liquid pharmaceutical conpositions of the invention further
conpri se Hr sta]ﬁli:wddimnid pharbutdiercaingpnsesioas of Tvemeciiiohf farthegecspecees mai nly

i ncl udes Hi sti.di . The buffering s ies of the f rrrulatlon
0 e Bl Sk Phiic Hors busRing PRO% RBSHKSRe ey AERRRH e s
set to 7 f%@ddlh@atheoéuffe?ﬁg%é&esdbme fro A tedn 19 PntWR&dSB tmdiRtafh thélpppthehese
pHs lies in buffering range of these buffering species. A stabilizing

armount ofptsaf flamhamhatesfoamul@dom&)wamet(t@ﬂrﬁ@éltlnat@rﬁ thyf hiptiding foremidtion was an 20
anmount sufficient i f.ormatio ates or turbidity in
anti body ot hen PR B el ek S e PR BRARToh can oceur upon,
for exanple, long term storage, nechanical agitation, freezing and thaw ng.
Si gni fi ca4ntstabﬂtzii1tg' tinomtodf sagigciegatsi aldedrto ttha bcbrdpdzsjztidrsoﬁtjseinvedioarid aphhe

o 08]SR S LT, B RTh RS b0 SR
containing compositions. Such aggregate formation can occur upon, for example, long
term storage, mechanical agitation, freezing and thawing. Significant inhibition of
aggregation or turbidity is observed and the turbidity/aggregate formation is at least 10%
less in the antibody containing composition with surfactant than in a comparable

25  formulation that does not contain surfactant, preferably at least 50% less, more
preferably at least 70% less, and most preferably at least 90% less. Visual inspection of
vials and antibody containing composition with absorbance at 320 nm should be
monitored to determine the ability of polysorbate 80 to maintain the protein molecules in
solution. The absorbance at 320 nm, arising primarily as a result of scattering of

30 molecules in solution was much more pronounced in samples lacking polysorbate 80.



25 fornmul ation that does not contain surfactant, preferably at |east 50%

| ess, nore preferably at |east 70% | ess, and nost preferably at |east 90%
| ess. Vi swal2oimwpaeti on of vials and anti body contai ni ngCTappoeNiszon with
absorbance at 320 nm shoul d be nonitor&d to deternmine the ability of

pol ysorbate 80 to maintain the protein nolecules in solution. The

absor bancd@udhct3) as nyeddrergn mgdgdmiedwr choongwssaanyedadrgendftha das v dydroghdic 30

nol ecul es_i.n sokyti%g waﬁ much nDr%Tgrong#@ced in sanpl.es. | ackin

pol ysor baf&°B0d \ipIBPPRYRT 7+8I9ET) 82 1458 556!08C it iPRiSt RN G dsed
her ei n i s;ydeddidifd deRorfifd MB@sDHIARMHGLAS J@bludé h&dr BRsnSe hyslyeBRityigher egi on
and a hydrophobic region, and includes non-ionic, cationic, anionic and

ZWi t t er i oartitagenetogéaatosalsskinewn e polyserhetedit er I MYEERE, 80 opolexateiyéene
ol yoxyet hyl.ene_sarhi f.an nopl eat e( al Known ,as _pa, at £,,80_or, " TVEEN"
I L R L g v e A

80), pol yoxye ene I'tan nono nown as p te 20

or " TVWEENaurg(ircosihc NAansyichad oShdient B proferatddifor shy faetudaionk Sdeerttfedr abl e
for the fornul ati ons described herein. Such non-ionic surfactants can be

chosen f rSIR-hBICh QONGRRiA Judtatie eanbe chasen fram the follping sudpctyss sushyast hyl ene
sorbitan ' I , r te 80.
Pol ysor bﬁoy%ém?gbggﬁfiﬁe@g I%Dg rsoﬁgﬂgdct) a(gg? %S?%%sfgﬁ‘%x%?ﬁ)?eé %lglr?’\ggllr?tx t%%Q%}The 10
sur f act antolysaybabe8 @ rRedesotbata 8@ i< preéeredr fat thenconipolitdh¥mf tis Gieehiyonsdihght .

| munogl obul i n subuni t pol ypepti des each c rj a constant region and a
vari afl e SPétJQ?tBW.mW\ ys en%ﬁﬁ%g%?nq%@nﬁggéﬁ%hgg% PaPFigBie region, or VH
domain, and the light chain variable region, or VL domain, conbine to form
an antig i ndi . i i " | i . 1 N

0y one? e RAALARATRLR, SOTRGIAE o0k cSRTRLSTRILEL HieLfy T (e

speci f i cakgipn chintmbsthypteiss, tthe hbevyaeitairgearidblanctigivg, ot tVH tdomam, pad the Liglar

epi t ope. nerally, heavy l.i ght chajns each have three. , Whi ch
combi ne t alFle?ﬁatb?(F‘e e g‘gﬁ{}gi ﬂ%‘g‘ﬁ_& SPBIG of fEm WHB%?%%WS}%E.S dHamant i gen
bi ndi ng QBHHhﬂédQﬁ‘@%nﬁﬂﬁﬁ@@ﬁh?Q&%&ﬂnﬂﬁke&gkﬁyg%ﬂetﬁkkythﬁ%%mﬂ@?ofan
invariably, consists of at |eaSt a portion of the variable domain of one

heavyl5c haimmunoglohtilih emdtcube wioch smaeifafally hentBDuteatd thb hetigiormnding fitofe al | ght
chain, held.together by disulfide bonds. The. Fc reqion. s e ntial ,to the
Rt o TedisulfcomiOhe “riarain %y 300 oty S05ins bR IERE the EBRR RN et g
conpl enenfonfheRendRah thY btignl KihdMg (FDGY thd MhinliAddlswhlRh AGOGHESS] Bindihg

ant i body- dependent cell-nediated cytotoxicity ( ), and transferring
ant i bodi elomgén osls ar anmyneglobdin melesulsy sencelye priosetsinvamabiddionpisty, oft e Fc

region is.critical f i.ngai nin 2hserum hal f-life of an antjhody of
crass 1 oo Pk inbeher LIS Bpeh bEGRCRaRS g1« gy o f Ol ?
aspecio, theableaeRedin bhyentipitnchaim \helie®gathciaby dfsatidariondodpheoFc fagigt isonal
fragnent selected frgmFab, Fc or part thereof WO ) ) o

2011/ 061 7pstd) togbe ¢ digsgetions of antibodies. The effector functions include initiating

complement-dependent cytotoxicity (CDC), initiating phagocytosis and antibody-
dependent cell-mediated cytotoxicity (ADCC), and transferring antibodies across
cellular barriers by transcytosis. In addition, the Fc region is critical for maintaining the

25  serum half-life of an antibody of class IgG (Ward and Ghetie, Ther. Immunol. 2:77-94
(1995).

A further aspect, the present invention provides an altered antibody or functional

fragment selected from Fab, Fc or part thereof.



9 In a further aspect of the invention provides a pharmaceuti cal
conposition conprising an anti body of the present invention or functional
fragnment wbepsadafitieget her with a pharnaceuti cal | y acceptrabliB2odi/bhisest or
carrier. 5 The conposition may include9one or nore buffering species, one
or nore polyol, and one or nore surfactant. The conposition includes

phar maceuniachirthyr aspeepefatbt encation ereviddhaphremecruitical doynmsitiopteothpeiamgi er s

i nclude but gre not. limted to saline,. sterile water h hat e buffered
saline dicetieey gt Griept bRl AE Tuiihy! FafBhEr oeRal BARE el ner
non-t oxi GhifngeeéANGespsibld @inledt Hiodar@l i very to a patient may be included
in the conpositions of the present invention. The conpositions may be

solutions suitable for adm nistration, and are typically sterile and free

of undesi;abl rticulate tter. The .buffers used in nt ext t he
or cserit 1 Hrerrian Pty LPLPEY U Bl SpHER ahBef MR SOLBL A,
t he buf f &g cdsedle kurfdchatf or mul ati ons of the instant invention 15are not

limted to acetate, succinate, histidine and phosphate, which nmay be used

as such i n_combi.natiap., Desirably. .t pH of .the solutipn of forpmulation
isin thgﬁfear‘faglpgslili}n 7%“6@‘18%@%? a%%w“%afqgt r?&ceé’éﬁbﬁﬁ | BROTS JPEFRIEBIGVn ¢ he
range 5. Sict&pt&l Wirtibrsaflilugd Pdre nbff liMBEE &S e, Qérilt Meatérl PRdspRite baffeRd
desired |l evel. 20 The polyol used in the context of the present invention
are reduckhee. sigathe liks. cBthst dyffsneg ragents.oisBersing hagestiss 1aadi NPt gronftggic

ant i bady, LG i £ - t. AF i.s al so
Ml ded SEPRES Sl R sl AR ralRah AL Ak Bar st ARl ERE B e
f or nul at ipeescaf invbetion) Sitha ndonipoyiéiohs ety dicesohitions suahle iftigadimigdstrations hands
sucrose or trehal soe, 25O her pharggceutlc?lly accept abl e exci pients wel |
known to ¥hbEalksterispnddreend vadesingaly Pty doMate - part of the subj ect
conpositions. This includes, for exanple, various bul king agents and

wher ei n brHek biifera gt inScERé@Chethel paRe@! WEEdtNOhrempriférhisll . Phosphate or
histidine. Most preferably the buffers used in the formulations of the instant invention
15  are not limited to acetate, succinate, histidine and phosphate, which may be used as such

or in combination.

Desirably the pH of the solution of formulation is in the range 5 to 7.5, and the pH of the
solution is preferably in the range 5.5 to 6 with adjustment, if necessary, of the final pH

to the desired level.

20  The polyol used in the context of the present invention are reducing sugar, which play
several roles such as stabilizer for antibody, a tonicity modifier and cryoprotectant and
lyoprotectant is also included in the formulation. Most preferably the polyol used in the
formulation of the instant invention are non — reducing sugar such as sucrose or

trehalsoe.

25  Other pharmaceutically acceptable excipients well known to those skilled in the art may
also form a part of the subject compositions. This includes, for example, various bulking

agents and wherein bulking agent is selected from glycine or mannitol.

In one embodiment, the sugar component of the formulation (Sucrose and trehalsoe) has

30 a multi-pronged purpose: sugar act as stabilizers for antibody, protecting it from



WO 2011/ 061712PCT/ 1B2010/ 055296 10 degradation; they are cryo/lyo
protectants which protect the antibody during the |yophilization process
(which i nwolzoa/dsotik freezing and drying); they are al sopConBzinogssawdi fiers,
whose concentration can be adjusted tolprovide a product that isotonic.
Tonicity is of significance in a subcutaneously adm nistered product such
as this, d®grdatiors tnyi ot awbdypriootactants swhisheptotecs i thai dntibadyt | duringdthee t he
sting at the.site of injection. Sucrg and trehal ose re selected for

eval uat i ORISR Ragrest EVHER el PR TerGe g ArERan IS DI el y
used for méahkls 2iHdS RoAdAIBSon The ONGENEd a8 iPpevied af PRAISEHIMAt WRSoifloSen so
as to provide an isotonic solution for subcutaneous adm nistration. 10 In
anot her ekaeddiyme o sihifidaacd imve pulicotanceusty admipistasedproduet sugh meiKhis.i soree

screeni ng_St .1 ndi.cat h 2- 8C and.when subj ect o
freez?ng%?hg§%%5 W%dggbﬁi%ﬁgg%?%%?gzé? ﬁ%@%ﬁﬂﬁeﬁﬁﬁﬁfﬁﬁﬁgﬁﬁg‘&é?émg Served
bet ween tSierdsoramd| ¢ha’s .wdroweleted fohenaliatmbsheditay 40GothH hén-pdiysingal
stability of the antibody is inproved in histjidine containing_ buffers,
conpar ed SU8HRBS B keep a4 eely perdnier siebibipwe reatpide | Hig spngintitipe epdssugars t o
aggr egat IVQ&# bl UG Jtc}'%arov-ir({%%n-li- Jtbhis 25MLin kb sma#dngbl@seacfrﬁiﬁﬁﬁgt?&? formul ation
consi stently exhibited the highest percentage of nononer and consequently

t he | owest degradant percentage of all four tested fornulations. In yet

anot her enbodi ment . of. the j.nventi on, he charqge vari ant. di stributi on was
not 28 aﬁpénstﬁl%ﬁmbﬂ%aﬁat Ptﬁ‘edPV?q’il@na iy Ogtthez? ulgtiopy gispning study

f reezi nolihiaik A aFOUSEShd iRGUABKERY 19 frothfy ARIROAY sBhiOR diroal forth

differences in the extent of stabilization afforded by each formul ation.
The hi stidi IMWRsed EMMRI| werconlbsemexde bytetcca gtht nfosinolagpny. oHawevarulvdtes aci di ¢

variants .co red to the phosphate. for tions. ;Anong the histidine

{or mul at 1GHORH; & PO e BRAACCTEURE: L Bt £ Rgi B! Tt Tesndr PhLrEce

vari ant s,copfthig® bhireisetahparad bd ghepharivasdiefmibacondasedidlg Wits képeae
sucrose (Figure 5: Charge variant distribution in the sanmples incubated at
40C. 15i gupeageregtigngdigaci aht dhetFlbuemole iin hddiganiiehadosen upadaignat
40C). The [ bi-nl ogi cal. tivi of ntibady is h d_ i.n any
For il at 1SAOSSRY s B REE RS it e oIBR8 ek AR RS A
concl usi afegrdyntRyenbgeof al¢aahestsl foarulbfiensact i vi ty/ pot ency assay is as yet
not 30 devel oped enough to discrimnate between the different formulations.
This nmay be an inportant aspect to consider, in light of the fact that the

hi st di neyBasedofor WbaLHRAP o e ARRILE REAEGL JiGnaRKl RN Aot

degradatio etter than the phosphate fornul ation
2011/2061 #12FGATHyl BRODMGE6L2 86 Ardtitody and-Ber oendndeli freetinggthatvines. iHhowweevier,on, t he

conformat.ional. stabilit f ot ntipo assessed by fluprescence
spect r osdB aawaO%%éaﬁa%O@oit 45?9&0@18&%@%?%% é%ﬁ‘ecﬂ}/féﬁ%gp %tﬁblﬁ%ﬁtwaf t he
fOf”“'athﬁﬂﬁd&ﬁ&}&ghfﬂ%@ﬂﬁkh§THQhﬁﬂ&ﬂg%akﬂi%ﬂﬁukﬁ&ﬁﬂﬁmﬁg%t&%ﬁiﬁ@w&ﬁ% pol nt

to a change in the 3-D conformation of the antibody) in"the fluorescence 5
exper i neraccyrFilgigrasiddy vargings doarayed toltks phdasghato fasinghatibhs avmont the diseidine i n t he

melting t rat ures observ for the TO sanmple nd t he,.40C sappl es, which
" cat e<SPRTR e R RPES b gthaeohSSan Ty RPN bB3 oER WREIG T much
the s@ne tHexfors a hitthed i p@k % REmphiddie hikiinR SO (HifMe Bt CARrge Safithitt her
defined in the follow ng anples. It should be ) o
distribution in the samples incubated at 40°C. Figure 6: Charge variant distribution in
the samples incubated at 40°C). The potency/biological activity of the antibody is
unchanged in any formulation and /or condition, and is comparable to the standard. This
conclusion may have been reached since the activity/potency assay is as yet not
30 developed enough to discriminate between the different formulations. This may be an

important aspect to consider, in light of the fact that the histidine-based formulations are

able to protect the antibody from degradation better than the phosphate formulation



10 understood that these Exanples, while indicating preferred enbodi nents
of the invention, are given by way of illustration only. Fromthe above

di scussi omoand/ashBage Exanpl es, one skilled in the art caOoTABWa0/HF296 t he
essential characteristics of this invehttion, and without departing fromthe
spirit and scope thereof, can make various changes and nodifications of the
i nvent i orntapothdapibodimicot efathe oueentigestha nenfounaionabsisbilitysofTthe anmbvesdytdson wi | |
be better understgod fromthe foll ow anpl es.  However., .t.hose, of

or di nar y SKRI PHTEHEGRE SerrosPemt1d) BB SRR P & Ve BORT SIS ar e
merely i lihusratthy €odfuldtidas iteventihert shat ciahoded itednibda ik GlidENBalyhat
follow thereafter. The present invention is ?urther el aborated by the

f ol | owi ngoétaispleshaasd ifi thar & qepfgemerion tdiethe axibegyesn shouluprersendse
const rued, houhifl tribile scangiahy! iRy nvept LonacRl Jhedol! quing B! es

represent prererr enbodi men e pres Inventton. AL
EXAMPLES tefperbritdLd baérv odh foz @i 8 Bdriplesiid hanote sanspqmedch indicalel that thg ways.
The purifijed anti baody iis concentrated by using Tangential Flow filtration
(TFF) or diffpropt ¢omaipeof réwnﬁéadwt&hu%@kzéhmﬂah thersagieav U ps B§uént pithsuf f er
exchangedyjfito the 25formulation buffer. The purified antibody is
concentrated to between 20 and 30 ng/m by using Tangential Flow filtration

(TFF) or UF/ DF, and subsequently buffer exchanged into the fornmulation
buf f er. THies PecaeRs| @verfionhen fusthsy edefiaed tip thy oieHpwingaExampleany shnudd be

| oD i 260, 108 GKGaLs AR ROLINGOLT IRRCHABROIOLO0SRI6 I feGonat ¢ ut ed

n an appropriate vol une 50 as to ac € requrred Tinal “drug
product doneeiohs atigven Bhevapuwfkillosttagios Wbt e ths abyaplistiszied,andntledes t hen
di ssolved into the formul ation buffer to the required concentration, 5The
ant i body F@mlite e Sttt i th@rty gjuingqertain thyn cesspitad nehescisties ioh dhiSol umm

invention, and without departing from the spirit and scope thereof, can make various

changes and modifications of the invention to adapt it to various uses and conditions.

15  The invention will be better understood from the following Examples. However, those of
ordinary skill in the art will readily understand that these Examples are merely

illustrative of the invention that is defined in the claims that follow thereafter.

The present invention is further elaborated by the following examples and figures.

However, these examples should not be construed to limit the scope of the invention.
20  The following Examples represent preferred embodiments of the present invention.

EXPERIMENTAL EXAMPLES

A. Formulation containing mAB can be prepared in following ways.

The purified antibody is concentrated by using Tangential Flow filtration (TFF) or
UF/DF to the required high concentration and subsequently buffer exchanged into the

25  formulation buffer.

The purified antibody is concentrated to between 20 and 30 mg/ml by using Tangential
Flow filtration (TFF) or UF/DF, and subsequently buffer exchanged into the formulation

buffer. This sample is then subjected to lyophilization, and once lyophilized, the cake is



chromat ogr aphy techni ques such as | on Exchange Chromat ography, Affinity
chromat ogr aphy or Hydrophobic Interaction chronmatography. B. Chem cal

St abi | i t ywof20time1Aqueous For rmul ati on Sanpl es i ncubat e#CaBAHBGSa%d t hose
subj ected to freeze-thaw stress did not2 show any 10 variability by lon
exchange. Differences in the degradati on were observed only in the sanples
i ncubat edeamsd@Ed iham podpetevahmeord VGl sphy todchidve thamgjuesd ifmelithaged at
40C clear]ly,.shows that the acidic variants increase to a |esser extent in
t he histﬂﬁgﬁﬁnfﬂrﬁﬁviFWOns, conpared to the phosphate -based fornul ations.
Anong the histidine fornmulations, the trehal ose 15 containing fornulation
has a | ovre tadk diug substaartis paphilatd,cnd ¢otipardedolved trte thei fotmdatien buférrose
formulation. Histidine trehalose is therefore the superior fornul ation by
| on Exchéﬂ&?Q§W%ﬁﬁﬁ%@?ﬁﬁﬁ9n' By SEC, the sanples incubated at 2-8C and
those that were stressed by freeze-thaw showed little or no difference in
degr adat iTie patib@iyn ianongerttaedf oarthe oreouisat i bigs 2@evatra@mhedsinglovdven, t he

sanpl es incubated at 40C showed differences in the rate at whic he
mononer FEEYBHEFAPINIEANGBTS esqlﬁgntaﬁy Tomf Feehiogn (HEomegnNat |1gﬁ'1tn6tb’

degr adant t I.stilcine/trehal ose fornul ation
&réﬁ%a@%%ﬂ{%b{)ma‘ﬁn& Gfon! éﬁ?orﬂz%@%ﬂa V!

follows a s he degradation o he ‘nononer, whil e the other

three formul ati ons seemto 25degrade faster. The sane is observed in Figure
in the i fdfaasical ptabidigr alothprsiucousdiosaulatiopser vati on of the increase in HWP
and LMAP shows that the pattern of increase in LMAP follows a simlar trend

in all foamglatineistddRit UEE Ind MBSk bilbjdcted 10 fidteAGRH MR diORtGhoMAR t hat
the histidine fornulations sets thenselves apart fromthe phosphat e-based

f or milfat i worigbilityby dee cxchange. Haiffsrroes insths dggralation wefosolsgeved \goly in the

2011/ 0617 /. / 6 13 histidine/trehal ose containing fornulation
ROPK REORAED

t hat has nononmer remaining as well as the | owest %

degr adant s.
Ion Exchange chromatography of the samples incubated at 40°C clearly shows that the

acidic variants increase to a lesser extent in the histidine formulations, compared to the
phosphate -based formulations. Among the histidine formulations, the trehalose
15  containing formulation has a lower acidic variant population compared to the histidine
sucrose formulation. Histidine trehalose is therefore the superior formulation by lon

Exchange Chromatography

By SEC, the samples incubated at 2-8°C and those that were stressed by freeze-thaw
showed little or no difference in degradation pattern among the four formulations

20  evaluated.

However, the samples incubated at 40°C showed differences in the rate at which the
monomer decreased, which consequently influenced the accumulation of degradants
(HMWP and LMWP) shows that the histidine/trehalose formulation follows a slower
rate for the degradation of the monomer, while the other three formulations seem to

25  degrade faster. The same is observed in Figure in the increase in degradants.

A closer observation of the increase in HMWP and LMWP shows that the pattern of
increase in LMWP follows a similar trend in all formulations (Figure ), and it is in the
accumulation of HMWP that the histidine formulations sets themselves apart from the

phosphate-based formulations - Figure . At the end of 5.5 weeks, it is the



SEC result in figure 14-17 indicate that aggregates increase in

phosphat e/ Nacl sanpl e over four weeks under repeated freeze thaw ng (-800)
and t her ewp20n@6vhigervable 5 increase in aggregation i RCHIBZ0I0/@55296

formul ati on over four weeks. The increblse in aggregation in aggregation is
about 1.75%in the 0.5 mM fill volume sanple, and 1.41 %in the 1 m fill
sanpl es. higaknectathabne excthamgefornbian dgr dphyothrih¢ highest ni@onRt r¢maniogt e t hat
t he char ri di st(,ré%utl on does not change significantly when the mAb
i s repeat éd‘f@l afg SloNept's 0™8nd thawed over the four weeks study period
i n phosphate /Nacl and histidine trehal ose fornul ati ons. However, in the
Phos/ NacISEIamqsshhs'n ﬁgmlmr é4d 7 ngdiamo uhdtsagafegptes timirense an phodphatetNdvl Isampllauf fer
peak at 40 m_nutes. araneters ch a centration do

PR cat o SebdnTon ey Wb BB Fa: BT SBiiok fET THEC i coheea=Pe. i gur o

12-13 515'|Iﬁ@re£§e0ﬁ19'&g@‘e@&tﬁonshﬁlllhkﬂfré/ f%ﬁfﬁﬂ){tlérﬂ ovbOYEG dAcld! TIHigatRetiRat no
difference are observed in the charge variant profile, but that aggregation

i ncreas esaggmggmcvmim %ggrqgatlttvlelsmbogv NacYo ihdhedbani olh volung saotpld, and AetlHios/ Tr e
formul ati.o ? ﬁ@ 5 neters such as pH, concentration do not indicate
superiori P;h mr!) 1 ation over another as indicated in figure 22-23.
20 WD 2011/061712PCT/ 1B2010/ 055296 14 W claim 1. A Fornul ation

conpri si iyralacetiopoayhangafchemaewtapityainniepee i 82l Indiatcept tblcbagr siapagnt (s) .

2. Afor rH{étI'alEl!ltloorI]l ooersrpnrolt Sc QrggeasI}gI?lﬁcanl% d\xheonr thfermggelgtrgpetape%{yegrfoiena(-gbgé)er and
10  and thawed over the four weeks study period in phosphate /Nacl and histidine trehalose

formulations.

However, in the Phos/Nacl samples, increasing amounts of protein co-clute with the
buffer peak at 40 minutes. Other parameters such as pH, concentration do not indicate

superiority of one formulation over another as indicated in figure 12-13

15  The frozen state stability study in figure 24-27 indicate that no difference are observed
in the charge variant profile, but that aggregation increases marginally in the Phos/Nacl
formulation, and not in the His/Tre formulation. Other parameters such as pH,
concentration do not indicate superiority of one formulation over another as indicated in

figure 22-23.

20



5| yoprotectants. 3. The fornulation as clained in claiml or 2, wherein the
buffer is selected fromTRI' S, phosphates, succinates, citrates, acetates,

i m dazol e’ 2giywiiTie, L-argi ni ne, histidine and conbi nat iPcmaB2thensese 4. The
formulation as clainmed in claimlor 2, 14herein buffer is preferably

hi stidine. 105. The fornulation as clainmed in claim2, wherein the

| yopr ot ecWarladmi:s sel ected froma polyol or sugars. 6. The fornul ation as
claimed in claimb5, wherein the Iyoprotectants are non-reducing in nature

li ke PEGq g Ay%hlia{l]gatﬁ CI&&EI% 51ﬁ V\ﬁfefmgﬂf&' Epﬁgm%aceutlcaﬁ J&%Ptable

fornulatlon as claine 1 or ereirn ornul ation further
conpri se 1lb5exgmpntéd)ect ant s. 8. The fornulatlon as clainmed in claim7,
wherein the cryoprotectant is preferably trehalose. 9. The fornulation as

clai med in al gm0 2cor9/f4? sfh@ fgr tdatﬁger(fgogpr rﬁfm@ﬁf% @I%}e%?t % buffer ahd: The

formul ation as clained in alm in t e-sur i s selected from
a 20gmioup chpﬁn&nmg&polysorbate 20 and pol ysorbate 80. 11. The fornul ation
as clained inclaiml or 2, mherein t he fornulation further conpri se

bul ki ng %é forrnulatTor}le fglra mqsl 8r %‘ m‘?l%rem t frfre]:r 1s seﬁ@?edefrn the

bul ki ng agen s 7S sel ron1a group cohpr crng End“manii’t o
WO 2011/ OﬁleCﬂ'ﬁdsﬁﬁzﬁ&Q/ QobidNBs, citrates, acetates, 1rn1dazoles glycine, L-arginine,

histidine and combinations thereof.
4. The formulation as claimed in claim lor 2, wherein buffer is preferably histidine.

10 5. The formulation as claimed in claim 2, wherein the lyoprotectants is selected from a

polyol or sugars.

6. The formulation as claimed in claim 5, wherein the lyoprotectants are non-reducing

in nature like PEG, glycerol, sucrose, trehalose and mannitol.

7. The formulation as claimed in claim 1 or 2, wherein the formulation further comprise

15 cryoprotectants.

8. The formulation as claimed in claim 7, wherein the cryoprotectant is preferably

trehalose.
9. The formulation as claimed in claim 1 or 2, which further comprise surfactants.

10. The formulation as claimed in claim 9, wherein the surfactants is selected from a

20 group comprising polysorbate 20 and polysorbate 80.

11. The formulation as claimed in claim 1 or 2, wherein the formulation further comprise

bulking agents.

12. The formulation as claimed in claim 11, wherein the bulking agents is selected from

a group comprising glycine and mannitol.

25  13. A stable formulation of antibody comprising: a) about 25 mg/ml to about 250 mg/ml
antibody b) buffer providing pH 5 to pH 7.5.



15 14. A stable formulation of antibody conprising: a) about 50 ng/m to
about 250ng/m anti body b) buffer providing pH5 to pH 7.5 and c) about

0. 001% t owalouto6®7195 % noni oni ¢ surfactant. 15. A st ablpeTfiBzOTRbIEs960Nn of
anti body conprising: a) about 100 ng/nm5to about 250ng/m 5anti body b)
buffer providing pH5 to pH 7.5 ; c¢) about 0.001%to about 0.05 % noni onic
surfactamﬂ'Aamdﬂ@ﬁnhy@ﬁbokéeh@hﬂ&andﬁm$ﬁgrynﬂmuté@naynﬂuiﬂmea@hthﬂulation

o0 Sl o LGSl A LD SRR UL PR VPR RACRk ©

formul at i onpgSohid ki dtadte- 10constituted in sterlle wat er for |nject|on or
bacteriolytic water for injection.

15. A stable formulation of antibody comprising: a) about 100 mg/ml to about 250mg/ml
5 antibody b) buffer providing pH 5 to pH 7.5 ; ¢) about 0.001% to about 0.05 %

nonionic surfactant; and c) lyoprotectant and/or cryoprotectant.

16. The formulation as claimed in claim 15, wherein said formulation is a lyophilized

cake or powder.

17. The formulation as claimed in claim 15, wherein said formulation is further re-

10 constituted in sterile water for injection or bacteriolytic water for injection.



