CERTAI N CHEM CAL ENTI TIES, COWPCSI TI ONS AND METHODS
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[004] Therapeutic compositions in containers can, in certain instances,
form particles and/or show aggregation upon exposure to shipping and/or storage

conditions. Such compositions which exhibit particle formation and/or aggregation, in
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are not clear. Surviving notor units attenpt to
conpensate for dying ones by innervating nore fibers
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het erocycl oal kyl; R4 is selected fromoptionally
kappa chabsexpressidnagplgsmihsequercerfedrhyarsbal sitaitredugh a Sall site. The
heteroaryl; R5 is selected from hydrogen, hal o,
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lower case.



substituted heteroaryl, optionally substituted al koxy,

sul fanyl, and sulfinyl; and R6 is selected from
woyapogemt hal o, hydroxy, |[ower al kyl, and | oweeT/US2009/000759

hal oal kyl . [013] Al so provided is a pharmaceutically
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nmuscl e atrop associated with disuse, and rnuscle
portions gf degments éﬂynﬁ@lsmhﬁamwnﬂgdm hutenqs dimitest tozpatents,
t herapeutically effective anmount of at |east one
patent apptications, erticley, besis, iabddreatises nare] &dfrksélly sncqrporatdd ty
is a nethod for treating a patient having a condition

referen€AERYIN il ABINEMTTETILIRE WnpUith6SY. dRY the SRMithatHie BRMIONE of the
nmuscl e wasting, claudication, frailty, nmetabolic
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[PeQpcrtandard chpifesimay sfus(%ief%fem@nant BRA, éxhapnucleohde
myosi n, skeletal actin, skeletal troponyosin, skeletal
synthesis, @@drtissue:, cuitiuee endltransmrmatimnl (e,g.sklelctbab rat'rompdipbfecﬁon).
skel etal nuscle, and skeletal sarconere, conprising

Enzymatidmeactides and pueifitatorpiichaifjuesrmey beqidrignstpacdoraingatb
| east one chemcal entity disclosed herein. [017] Al'so
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accordig lf goayerizea @etﬁgﬁwﬁg R B P aRAeh a8 fieseRiped in various
anmount of at_|east one chem cal entlty di scl osed
generalpndanares specific selerrnaasdhat areceitad an@ discespedthrengheyt the
to selectively bind to the troponin conplex of fast
presentspeliicatiomu Seleee. i, Bamlorfo olkhedt a Kdbleicalar@isolng: Avbaberiayory
the efficiency of said skeletal nmuscle is enhanced.
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fast skeletal nuscle fiber fati gue, conprising

(1989)). pmeééli é(]&eéi’ffbo&éff ibhey/ Sr@ﬁﬁ%e&ﬁh@[ﬂﬁh@@?te% GlEEHGA!

ntity er ern ow ng east one
a sel ectiyvel d to the
comecl b B Bep AL P eh AR crmitr
skel etal ,nmuscl e; and all ow ng
synthetlc organic chemistry,’and medicinal and pharmaceutical chemistry described
herein are those well known and commonly used in the art. Standard techniques may

be used for chemical syntheses, chemical analyses, pharmaceutical preparation,

formulation, delivery, and treatment of patients.



the fast skeletal nuscle fiber to respond wth

enhanced force and increased tine to fatigue as
waeopaswdl t o fast skel etal nuscle fiber untreak@dUsiond000759

the chemical entity. [020] Al so provided is a nethod

[t)gn] SANkistappliegtion f tastuseksrltRe %linguvérqheluﬁbe%etpmral unless
roduce force in response to | ower concentrations of

specmcgﬁy g{a‘f?(’é ggﬁbr\é\/lf]%rgw t?ﬁsné’ﬁ)ﬁrc%}'lbﬁytrﬁgqpoﬁf d @gfr' Ay m@%Hgt‘gt least

em ca closed heérein,

» t t one m entit o

one” unfissciiidtficel)¥ sfad EiiemeSs Bp iR Abelislon s omgf o means
sarconmere of the fast skeletal rnuscle fiber and

“and/or] uplpss seetifigalyestated othepwise. tIndhe gpotex pkatrpultinlecdepgndent
i on, whereby the fast skeletal nuscle fiber produces

claim, thieuse of for’ esiessback to more thawooe mreceding snaddparalent ondependent
ion. [021] Also provided is a nmethod for increasing

claim intthg®Rltetnatiel eiipl Purde@ofattheuee of M@ térdt MEcREMY, Jag dell as
an effective anount of at |east one chemcal entity

other fo?r'n§°§l9<§r?93 RRERIRS” ahb@wibg el8s fbt i.ﬁmﬁ%&omo %fﬂéié’t'éﬁh as

ty to selective to the troponin cod

o5 AR Aok SR P Bt bhisbre

) wher eby the fast skeletal nuscle fiber responds W th
unit andselkmyarite of GPEPORRAISINAL RempLsedNeieBanPneuniyyBless specifically

conpared to fast skeletal nuscle fiber exposed to the
stated otheriseal ci um i on concentration but not conprising the
bound conpl ex. [022] O her aspects and enbodi nents

022] be aRecepior Aetivdtosef NFLE efyand (RIENKL eflé@l(hb\hﬂ as
[foI]I oW ng detef'gll ed description. F‘JOZB] As usZed in the

Osteopfh&FétH L @Qﬁﬁ )be‘(?It_ h%'}ge rfo‘?lﬂk{ﬁﬂrﬂgr H@ér%ls%gtoqzﬁ'ﬁlﬁ?amlly of

ar e’ genera ave nmeani n
forth b cep t ext ent t he cont ext i
cytoking prqmBfas i BtGa o osfe S5 e 16 452 ]ochator. RANK. In
follow ng abbreviations and terns have the indicated
certain ipstancegsiNCrRanagHRtIeoC!ast actiyitycprrelates witlya neeabs of osteopenic
tri phosphate ATP = adenosi ne tri phosphate BME =
disordetseincluding dputowtianited to, pestmenopalsal-osteoporosis, Paget's disease,
car bonyl di i m dazol e DMF = N. N-di net hyl f or mam de
lytic bone metastases, and rheumatoid arthritis. Therefore, a reduction in RANKL
activity may result in a decrease in osteoclast activity and may reduce the severity of
osteopenic disorders. Certain specific binding agents to RANKL, including, but not
limited to, antibodies, have been described. See, e.g., U.S. Publication No.
2004/0033535, published February 19, 2004, which is hereby incorporated by reference
for any purpose.

[023] Interleukin-1 (IL-1) is a cytokine associated with the inflammatory

response. In certain instances, IL-1 stimulates cellular responses by interacting with a



DVSO = di nmet hyl sul foxide (DPPF)PdCI2=[ 1 ,1
| - bi s(di phenyl phosphi no) f errocene] di chl oropal | adi un(1 |

WO 20090996401 t hi ot hrei t ol EDTA = PCT/US2009/000759
et hyl enedi am netetraacetic aci dEt ethyl EtQOAc et hyl

, i o e
retrod B ST Ry Lo rflfvins et

recepiof YO A T e BB SRR Ercip T RBP4 een
reporteqriln;flpnq%itlﬁﬂngr,st:m%sl tb%ﬁﬁ{n 4@11}%% t%errgtre%;ui{gd t?) this complex

mat ri xnet al | opr ot ei nase MW i crowave n- = normal Ph
(Greenfgdengt al,FH8E3, 4pBial. Chem. 270:13757-13765; Yoon and Dinarello, 1998, J.

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (Ph3P)2PdCl 2
Immunclogly ¢80 17I0-3179;iQuibman phals,ptg98e Up khimshology 161:5614-5620),

revolutions per mnute rt or RT roomtenperature s- =
followed B¢ signat @@pREactiort R3duiting ihahé iimduttion of a cellular response. It has
been postulated that, in certain instances, preventing IL-1 signaling by inhibiting 1L-1
from binding IL-1 receptor, for example, IL-1R1, may be useful therapeutically for
treating certain IL-1 mediated diseases. In certain instances, specific binding agents to
IL-1R1 inhibit IL-1 binding to IL-1 receptor. Certain specific binding agents to IL-1R1,
including, but not limited to, antibodies, have been described. See, e.qg., U.S.
Publication No. 2004/0097712, published May 20, 2004, which is hereby incorporated
by reference for any purpose.

[024] Tumor necrosis factor-o. (TNFa, also known as cachectin) and
tumor necrosis factor-f (TNFp, also known as lymphotoxin) are homologous
mammalian endogenous secretory proteins capable of inducing a wide variety of effects
}on a large number of cell types. The significant similarities in the structural and
functional characteristics of these two cytokines have resulted in their collective
description as "TNF." Complementary cDNA clones encoding TNFa (Pennica et al.,

Nature 312:724, 1984) and TNFp (Gray et al., Nature 312:721, 1984) have been

isolated, permitting further structural and biological characterization of TNF.

[025] TNF proteins initiate their biological effect on cells, in certain

instances, by binding to specific TNF receptor (TNF-R) proteins expressed on the



THF tetrahydrofuran vol = volune equivalent in nL/g or
L/Kg for the limting reagent unless otherw se

w0 paoogeed] [ 025] By "optional” or "optional | yPCT/ES2009/000759
nmeant that the subsequently described eventor

plasma%érﬁé?ﬁﬂ@ﬁﬁé TRBLréSpomive &8, AhG@dditic éd1P§urfase receptors for
description includes instances mhere t he event or

TNF, s&ul%l%ﬂé%e%é’siﬁoﬁfﬁ%% | on&ﬁ T sugb r’{ﬁ“l’ﬁl'i* lllz%(v 963 been
'dent'fe&e@o%réﬁr "o \%" Uy '3'915%' afﬂéaﬁs{?@%%t% gl i Eap. Med.

e art, with respect to any group containing one
1671514, 19885 SeabiogPt bk oy, AL ChaiR 120§ I1D86 1458 MK Patont
i ntended to introduce any substitution or substitution
Applicatian,t RubisNoh 2t2 18 €0t Adoi Sedkingermahe Engalmann et al., J. Biol. Chem.
synthetically non-feasible, and/or inherently

264:119mE 118808 I 8d6ition Ab&ydin spREMENATEIAG aRfentd BTTNFNaNE cedin

branched chain haV|ng the indicated nunber of carbon

specifi c%r‘?&’iﬁg a?%\*'lgéo{nd’g\lgong‘ %cttﬂhr?gg tﬁ@ BPﬁ car pélg?ewlsﬁluble
potperfFRRchEu i aft I B TR, N e Pl apuodes

| k resj due hayi ecific nunber of carb
have bqe§1 ‘ﬁ%ﬁ%‘@e dal e%reaﬂcmfg%%h t aigAuUNShal $il @5’!‘%11&% 1993 U.s.
havi ng t hat nunber of carbons are intended to be
Patent Neaco98as3%d whichusre herebyxnagiperated nyyieferenicadanany purpose.
i ncl ude n-butyl, sec-butyl, isobutyl and t-butyl;
i ncl udes npr opyl and i sopropyl. "Lower aIkyI"
Certamrlgétiﬁéfqng al kyl gr oups havi ng one to seven car bons In
rtain enpodinments, "l ower aIkyI refers to a
[%4Qups haASHtilzed inacsPrdangeuiia t %R@ﬁﬁ@négmosaqrﬁynhe following
groups i ncl ude netcy et hyl, propyl, isopropyl,
terms, unless gtherwise-indicated, sball betuiderstontltp haxegbaffgliqwing meanings.
i sopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl,

[G271et hyl pelme/{errrla"ﬁécéﬂt@r httlﬁ)%}tov“éMFﬁ{B?llgén@ SUIRFNIKDS refers to
al kyl, referring to the same residues as al kyl, but

e vl SRR i o L OHQEAGM ytr
st R AT SR e AP o

Cl al kyl ene is a nethylene group. [027] "Al kenyl "
The termeRANKL dnawdeaéagmmte@f RANISheas wellsis reilated-poiypeptides, which
al kyl group having at | east one carbon-carbon doubl e

include, i direl ot limitedyto | Altelicemmaats, splice earantes dbdivative variants,
hydr ogen from adj acent carbon atons of the parent

substitufibk Yhriarfse delctidp VERANRE dnd/& |h§@f‘iloh%ri‘éh§s %sxbﬁ%b‘?ypeptldes,

configuration about the double bond(s). Typi cal

and mte?%é?c%(% h&8md ' Iﬁcééff?a% emgoo"ﬂlﬁgn%ma IJQAWI{LegoIEIBeptlde includes

pro S such as prop
terminal res%ues gh Xs btl?t noq limited to, leader sequence residues, targeting

residues, amino terminal methionine residues, lysine residues, tag residues and/or

fusion protein residues.



en-1-yl (allyl), prop-2-en-2-yl; butenyls such as
but-1-en-1-yl, but-1-en-2-yl, 2-nethylprop- 1-en-1-yl,
wheaoassm: 1-yl , but-2-en-1-yl, but-2-en-2-yl, BPCE/ESD09/000759
,3-dien-1-yl, buta-1 ,3- dien-2-yl; and the like. In
928{)&' n_ enhegliamntisterROKM-K P CFt«swPe st AUl @Pa12 réf‘ér@g) a

carbon atons and i n other enbo from?2

polypeqig\r(/am@cﬁtlg gftransln?&‘ﬁbr J%&F&ggﬁ |§\| skl?nl.ﬂ%z{é%lnléf 8ﬂr|r9qégﬁmatory

0O SI X carpons

. a unsatur oL, straigh ,ajnak
cytoking oPHg & R Td Let botnEaPEB L IRY @cbtdﬁy sRaRls of IL-
by the renoval of two nol ecul es of hydrogen from _
1R1, aswpthesrielated pelypgptides.ovhichdnghude hutare yiot limjteiddal allelic
al kynyl groups include, but are not limted to,
variantﬁtsbﬁw variantspyasivativewdriaads, sutystititipn-viaridnts, deletion variants,
prop-2-yn-1-yl; butynyls such as but-1-yn-1-yl,
and/or iRY&rtibnWariamys, fubigh -polypeptides; aﬁd‘dwtéfs%eblésehomaldg%r tiAic@rtain

enbodi nents, an al kynyl group has from 2 to 20 carbon

emboduﬁte‘?ﬁ@eﬁ{‘ ﬂﬂ1%\§feﬁ@@nglp§r5§??rrﬁlﬁ yny L%gsl, (s)ﬁglé nbut not limited

ower

to, Ieadﬁ\égeél.?edﬁcg re%m%%%bg%'g%f) o] 91'§§l%é:s S?g'ﬂlg ﬁﬁﬁh%l ﬁgettspgmesremdues,
to 7 ring carbon atons. The ring may be saturated or

lysine regiguesad sesidpes apdfasdusioarmseieinisrmfesonds. Exanpl es
of cycloal kyl groups include cycl opropyl, cyclobutyl,
[098) opent yThe tgro b'ﬁlélﬁtrmqthr"cryd'fTNFeRiﬂrefeas]tb a polypeptide having
cycl ohexenyl, as well as bridged and caged ring groups

an amlriwadiid@q[]@hb@l@mamat[v@i’rﬁbmﬂmlatrﬁTNF rat&ppy, or feh@hentstthereof, as
the group -O-alkyl, including from1l to 8 carbon atons

well as Fglafédsédl Qf.liﬂdesbwmﬁﬁlud‘e)’%'t Srecﬁa'f irBitE@td, HlehBYariants, splice

|nat| ons thereof attached to the parent’ structure

varlants“?j ?Vg{\/eaO%rg%%(tgpgu @ﬁﬂ % %rg% eggtlg@(/gﬁéﬁ gngwg@Bf%%edﬁon

oxy" refers to alk r oups
variants, Ev&'a'ﬂ S hpesSh s P laph g b ps sl S8 piary methods
"substituted al koxy" refers to al koxy wherein the
and assgyryip deteranrine tiglogicsl aetpityiaf JiNfttR hae been described, e.g., in U.S.
-(c)-(substituted al kyl)) wherein "substituted al kyl"
Patent Nef 894513973 langl Mohker et al. phhdnamunolr 45 sibeli8- 856 L H1998)5,In certain
for exanple, up to 3) hydrogen atons are replaced by a

embodifidpgd,id TRIFtrecBpRPaNsIanés lerftiesiaBsiduen] sudfhas mlhot limited to,
opt i onal | y substituted anino (including - NRCCORb

leader %ééﬁ%ﬁgg %Iﬂlﬂégwms idRRCa RS marmgﬁ% r@ﬁdues

and éyano nitro, OXO

ysine G4B364, 4 080185 ARG ol F%sa&%%%,?’?b'ﬁ‘éﬂs gepa@a:?f

opal | ubstituted al koxycarbon such
binding t'PNF |Ig£ﬂé. n cer¥a|n embodiments, TNF-R transdu es é blologlcal signal

initiated by a TNF ligand binding to a cell. In certain embodiments, TNF-R is capable of
binding anti-TNF-R antibodies raised against TNF-R from natural (i.e., nonrecombinant)

sources. The mature full-length human TNF-R is a glycoprotein having a molecular



-CO2Rb) , am nocarbonyl (such as -CONRbRc) , -OCOR b,
-0CO 2R, -OCONR bRc, -OCONRbRc, -OP(O) (OR b)ORc,
w@iobamshl (such as SRb) , sulfinyl (such as - SERBYS2009/000759
and sul fonyl (such as -SO2R3 and - SO2NRbRc) , where Ra
weight bFalsdiR B/ kifddatbAS (kDAR! Tb{e SR TTINEE Pk dplo @ raTE-R" include, but

optional | ysubsti It uted al kenyl, optional'ly substituted
et SREBAp SRl L G P 2
L1tut tl . t1tut
acids agd At RO Ghsash PP Wiolseial Gl st i Wi pYF-R. for

optionally substituted aryl, and optionally
examplguﬁﬁubleutféﬁ R eoastaugsts |whl<aharer:aeev<yduqﬂ@etp@rmambyammﬂn (and
from hydrogen and optionally substituted C1-C4 al kyl;
are secratediifroamtheRcell)dnd retadn the abiﬁelrtotbixndvﬁ'll\tﬁl Vbﬁiguaeeemplary TNF-
attached, forman optionally substituted

Rs, .nclb@hgrsmmﬂéqwms aFe discloved, Ydran@ngsie indd!S. kehy No. 5,945,397
substituted group is unsubstituted or I ndependent |y

o MORF S S, 13T SHEERI (90, SRRy R TN
dlsclosegietf%r ¥|Iedn @t§ ﬁ%} Noaéldz@?s%f %rgéfbﬁf al.. &@r@g 248:1019-

CI:lC4 | Kyl phen -Cl-CA al
1023 (1ﬁgp{vaé.|q%t/$chqﬁ§|tgl € 61: ﬁﬁi-35.9dﬂ.9@@) aqr@ﬁcmﬂ gt aI Cell 61: 361-
-N(C1l-C4 alkyl)(C-C 4 alkyl), -NHC 1-C4 al kyl),
370 (199&|l Cl-C al kyl)(d-C 4 al kyl phenyl ), -NH(C1-C4
al kyl phenyl ), cyano, nitro, oxo (as a substitutent for
[03Q] oal kyIThérer BojbloTINFLR" op"sTINFeRDASTEHS) to a BBlyPeptide
-C(OOC 1-C4 alkyl, -CON(CL-C4 alkyl)(CrC 4 al kyl),

having ar@%ﬁ%ﬁa%% )éﬂ(:'fe)’\clzorr&%ﬁamg‘tp;ﬁq(% ;5:(%?1 (@_a:f 4l:I:Fealé{g'ﬁ?(%éll’ular region of

a natlvelﬂ%]%qé ?%}ﬁ%‘ﬂﬁq %&@@%ﬁut@gtﬂ&ftt&écéy%ﬁ%%s%&& RA185

- S2(CL-C4 alkyl), -SQ2(phenyl), -SQ2(Cl-C4
and huTM%%q‘q@a Pr a \&nEtpf anmﬁp(d@ﬂ- Saamy]g acids 1 185, or amino
- S2NH( phenyl ), -NHSQ2(Cl-C4 al kyl), -NHSQ2(phenyl),
acids 1-268 of Nafi@ hUnd TNE-Rad ke gcribledIZ|Srhith 08k, Science 248:1019-

enbodi nents, a substituted al koxy group is

1023 (1990), mbkﬁmh e m&b?kaw hefad Wth§tiﬂféy tS|H8 &9 TNF ligand. In certain

al kyI ene )-(optionalTy substituted al Koxy), and

embodir‘n?ﬁ NFgfél?ig Rlack C%r‘f:@g?%fa%ﬂﬁeﬁ"%%ﬁ?cgﬁ%ﬂw nﬁtgbggﬁéﬁ{ein that
Conta'n%%e%x%%’w Bt ot e b5 STRBTRoAachisd o d Edriment ot a

group is. hydroxyal koxy or-OCH 2(CH2) yOH, where y is an
human I,gﬁi @@’@bocbf ‘1be @migg @¢idasequence of etanércept was published in Clinical

Pharmacology and Therapeutics 66(2):209, 1999, incorporated herein by reference, and
the protein is available for sale under the tradename Enbrel® (Amgen Inc.).
[031] The nomenclature for TNF-R and sTNF-R follows the convention of

naming the protein (e.g., TNF-R) preceded by either hu (for human) or mu (for murine)

10



[033] The term "al koxycarbonyl"” refers to a group of
the formul a (al koxy) (C=0 - attached through the

W@ 20000996k1 car bon wherein the al koxy group has REEUS2009/000759
i ndi cated nunber of carbon atons. Thus a CG-C 6

I car, - [ I r j .
o oS AP R A A IORE h ar
carbonyl Iinker. "Loweral koxycarbon % refers tp.an
acid. Far geayele. bwiINF-FA335 rafersde Auman ENkoRPhayingpsps” s the C-
| ower al koxy group. [034] The term "substituted
terminabhaming aeidqaey |d' polgpeptidd bavihg the seguérseeof amineedcids 1-235 of
al kyl)- 0-C(O - wherein the group is attached to the

native rﬁmﬁamrmthaa déscridedondmith et gareélehbefmcmwmbzs ¥1990)). In
d wherein substituted refers to al kyl wherein one or

the absgﬁéﬁgf gﬁg Iﬂr 2‘31’*;@@ @%{)@easf Wéﬁt'wmﬁﬁd'@ﬁ%’% yé)é}?é?lcally to
mamm%%%iﬁﬂﬁ%ro@m%%%bﬁ O%tﬁﬁ?éfa l l)KPé’Ub L1 tggltg%%tlgm fOrdeletion

- NRbC( NRc) NRbRc, - NRhC(NCN) NRbRc, and - NROSO2R )

mutants, 4he teray, ergaas ag)f@rnqglgf gNgﬁsmp{q@@]yam@mts which possess
cycl oal kyl, heterocycl oal kyl, and heteroaryl),

TNF-R b'qmldgi«:dldo]iv'ﬂy;bﬁleimain egempidry (F:M-'eRsaisclud@Mlypeptides which vary
optionally substituted al koxycarbonyl (such as - CO2Rb)

from the safuessy destyibetdsabivedsy oREDRARTE subsfUtBhs, d&¥etiBRt, or
RbRc, OC(]\IRbR -OP(O (OR b)OR, sulfanyl (such as

addltlongRQ}I% wr%ll\ FeaW SOZN @6 BIRETRIF or |ﬁHﬂ)ltS'F'Nf=‘¥’%rlle%l(tFéﬁsﬁuction

where R3 1's chos rom

u d Cr C al k tional .
activity S qﬁ%cf% *N‘:e&ff{ept%mﬁé %E@Wﬁﬁ\@%@%ﬁﬁm wherein
optionally substituted aryl, and optional
X is selegled from,aey ongtquammwamqlaﬂ6%—2§ﬁdgmtwfedmmpn TNF-R as described
optionally substituted Ci-C 6 alkyl, optionally
in Smithsabatlt i $cierce 2¢8110d410k1023 C&I0).N &rh bgrtaimbesmbbdinwhts, analogous
het er ocycl oal kyl, optionally substituted aryl, and

deletion@Pdreanadé Yo slirid TNFER (HRUENPaRY! jIn %éﬂaﬁpemﬁ)odlments inhibition
i ndependently chosen from hydrogen and optionally

of TNF §kblﬂ§t fréHécﬁS’ctg %%ﬁntg' é‘éﬂéterﬁ’i‘ine%bbg‘ﬂ'gngf‘ectuﬁgQ:eﬁlg‘%wth recombinant
trogen iC ey are attac
Sot%al | ﬁmf,%t%%tgipén?@drgg%tg&%:rr%% gel(?%g%lrtyl& %éc%ugmboglments the
t tuted or independent] bstituted th

transfeqig G aEthan eRUaCieaitl A hes RN fapolc Sects

i ndependently sel ect ed fromdQ - C 4 al kyl, aryl,
examing@dt raspeffect rasylts @hiab is allribytable tethe agﬁiq,m otihedigand, then the

al kyl -
recombinant receptor has signal transduction activity. Certain exemplary procedures for

TNF-R

determining whether a polypeptide has- signal transduction activity are disclosed, e.g., in
Idzerda et al., J. Exp. Med. 171:861 (1990); Curtis et al., Proc. Natl. Acad. Sci. USA
86:3045 (1989); Prywes et al., EMBO J. 5:2179 (1986) and Chou et al., J. Biol. Chem.

262:1842 (1987). Alternatively, in certain embodiments, primary cells or cell lines which
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G -4 hal oal kyl, -OC-C 4 alkyl, -OC-C 4 al kyl phenyl,
-C-C4 alkyl-OH, -0OC1-C4 hal oal kyl, halo, -OH -NH2,
WO a9@eal kyl -NH 2 -N(GCi -C 4 al kyl ) (Cr C4 al kyP¢T/US2009/000759
-NH(C1l-C4 al kyl), -N(C1l-C4 alkyl) (G -C 4 al kyl phenyl),
express’ é\“\"@ﬁéogénéh%ﬂ\lﬁ 'r%%‘)ﬁor driaHve 4 dbicdtatid ‘bﬂél@?ic%l response to
oal kylF, or

substit nt for cycloal kyl, heterocy

ryl), -CO2H, C(O)OCl C4 alkyl,-CON(GCi-C 4
TNFa"%ﬁt %?a C4 al kyl), - CONH(Gi - C4 aI kyl), - CONHZ,

(C1-4 alk NHO(O)(
TS e omprisiig T whersex B#oRhestor i amamyng acid
C(OClL-C4 al kyl, OC1-4 alk I _phenyl, -C(OQCl-C4
sequene@ ragany lhatmr@gyn m]a)alnnyqde addi at_'_a.rmmoeam pn either or both
-S2( phenyl ), -S@2(Cl-C4 hal oal kyl), -SO2NH2,

of the N- SOEZNHE@RINCAT thekgiven se§UBht€.phenyl ), - NHSO2( C1- C4

al kyl), -NHSQ2(phenyl), and - NHSQ2( Cl- C4 hal oal kyl ).

(08351 iﬁébbntéx@f)ﬁbélyf:@pﬁcﬂ@s IWe P METETH (Q’/;))eptldes are opgrably

(al'kyl) ) -, (aryl (heteroar

ke @?Eﬁw@?f%f’ﬁ)ﬁ“ e E‘h?*‘&@ﬁ@?%tfdg’" hrouﬂ%ﬂé‘hﬂefn%gpsdnyl
tianali t ere ar hetero

polypeplfff theiiE Abls ﬁw i5HS g fred mariel ythett pRpEDILLiked t
descri bed hereln npl es |nclude acetyl, benzoyl,

anothermoé\tpqm»gp may eh M gcpt bQ ab[gtgﬁyagt,l(m)ﬁylﬁs intended manner when not
benzyl oxycar bonyl and the |ike. "Lower-acyl" refers to

operably liokg tacanothienipolypeptide o For exampbaris cantdin' erryblodiménts, a first
refers to the group O-acyl. [036] The term "am no"

polypepti€é enay be unadlgtoofupctidirih it thidhddd mdriemwitdiPailirnkedeBut may
am no" refers to the group -NHRd or -NRdRe wherein Rd

be stabilifed Bg%%‘ih B4 §é<¥0n EB‘yBBg{ i/ sﬁb‘l*??ﬁétth%@gorﬁbg e to

optiohal Iy substituted I onal | stitute

functionqx tjsqﬁ{ ‘ﬁ%ﬁgg rﬂgrﬁ@%qa%ll %’Béﬂ\%ﬁt ' unctgi'%J ﬁmooo r%sp SQ%lal

bstitute tionally stituted heteroar
pO'VPepﬁﬁ? aPe %&E%{qnpug H%i@?ﬁé‘;‘% Psneywh %wm{%ﬂqy ynd may
substltuted alkoxycarbonyl sul finyl and sul fonyl, and
retain thaé abiity. wbsa e perably dipked e al secondsdlypentideal ky! |
optionally substituted cycl oal kyl, optionally
[@34]s tAst ugesthemeyn, , twopdr moed bgvlyaab&dést atecfubed "awben Ythe two or
and optionally substituted heterocycl oal kyl, and

more debia”;ﬂuU@s%ﬂéﬁhké&‘b?draﬂs‘l‘éﬂng PBh 9§|al%{hgle<'ﬁdHtlguous ponpeptlde
het erocycl oal kyl , "and heteroaryl refer respéctively t

' |
a2y AR et TRt seprpe.
certain egn@é? médgﬁ,ﬁv%ton%r?’ '%,‘85% gﬁqwqﬁé‘g&fgqas{rgﬁ&?%lvg%een %anslated in vivo
from two or more operably linked polynucleotide coding sequences. In certain

embodiments, two or more fused polypeptides may have been translated in vitro from

two or more operably linked polynucleotide coding sequences.
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-Ra, -ORb, optionally substituted am no (including
- NRcCORb, -NROCO2R , - NRCONRbRc, - NRbC(NRc) NRbRc,

WO NRBQYIEON) NR bR, and -NR SO2R3) , hal o, cyanoPCHiU$2009/000759
oxo (as a substituted for cycloal kyl,

[6@%]2[%%%@%@5 wgrhllﬁggé b%@ébgideQBT’é Qg?é HSI}/ fused” if each
inkea pBRERBIEE IS RO EIMHEMEAI QMY Aoiehs | . oo 2rs

(O sul fanyl (such
T 2 R e Tl A B S 450
(such as -SQ2Ra and - SO2NRbRc) , where Ra is chosen
distinct polypepiide onils i cengidereditodre iked tal k geconghpolypabtige so long as
substituted al kenyl, optionally substituted al kynyl,
at least opeiafad ld}stmubpbiypep&db anits of thedfirsppolypaptide is linked to the
substituted heteroaryl; Rb is chosen fromH,

second PBlypepaky substituted C-i-C alkyl, optionally
substituted cycl oal kyl, optionally substituted

[(Eig{']legﬁ %ﬂ?ﬂg{ibs dj nqgﬁfaoﬂ%t IEK ﬁ? té ﬁs&ﬁ% C)?ﬂe\sﬂtldeqm{ed toa

second gg&i}%ﬁ?aggék rggﬁgsiqr}k%fua?gpg roeg{ aggodn )Zﬁtaé?rﬂ% zle of a first
nitrogen to which they are attached, form an

PO|YPeP§§9il%ﬁ'amt’i/t%g'b'ytquetm@i;qw& ef a 59e0rA PRiyPegiidapib) andy one
where each optionally substituted group is

molecularcf @ofirst palypdptide islitd@entdanoile/thanbmie matlexhievof b sevendr
nore, such as one, two, or three, substituents

polypeptidgeRs rrh@kﬁ@ﬁhﬁn%e&ﬁbfé&ufé oM ﬁﬂst%l)fﬁéfn‘lbe |§'I|Mked to only one

het eroaryl, ary -C4 al kyl -, heteroary

moleculéldpq s% oﬁlﬂl ﬂy%@ét@ lé?ﬁ'd )}P) gz?rg t%nﬁhh% rH %ek& zf' flhalpg’lypeptide
is linked. %Pse h I%c@ @fra)secom@ol eép eﬁ))ﬁl)nieg%rg @ﬁb%d?'ments,

when a ﬁ&l@g’c& E@?%é/‘&% @gmﬁﬂ@%gﬁgomlag%%gﬁgule o¥ g rfll?st r?cl)lyt/rgeptlde and
het erocycl oal kyl, or heteroaryl), -C(OQC-C 4
only onexfrioféGule ObR(sEo0Nd Rellydptide. all or gevkqn t)nan aliopiHhei malegules of the
al kyl), -CONH2, -NHC(O (G -C 4 al kyl),
first polypeigfii©)rhay eeydovaleniycbrGohcabilen)iE(ifkéd t6tHe sédond polypeptide.
-N(CrC 4 alkyl)C(O) (phenyl), -C(OCC 4 alkyl,

In certam%&inﬁuéht@'d&ﬁér@%qubd m@%@b@&rﬁ h@ésor'ﬂdf‘ Ithan ope molecule of
C 4 al kyl, - al ky? %p enyP

afirst pOIM%%Q%y%8WJ§ f‘é-l(%Sr @%Qwﬁ'ﬁ Pé%gﬁﬁ_@d@ﬂ lﬁ% EX{/%Iently or
noncovaigrgty “?'i?getg’ %{gﬁ?m &40 %§1§+ hﬁ @éggw{%rsg D opti onal ly

alkoxycarbonyl sul finyl and sulfonyl are as defined
[Gi8leiAS. US[@B,ls?rWh@ tflexiale Yokert refereto any liokerdhebis ratgrredicted
to N-oxides of the groups -NHRd,
by one skilled in the art, according to its chemical structure, to be fixed in three-

dimensional space. In certain embodiments, a peptide linker comprising three or more

amino acids is a flexible linker.
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and NRJRd each as descri bed above. N-oxides can be
prepared by treatnent of the correspondi ng am no group
wowab/osfear exanpl e, hydrogen peroxi de or PCT/US2009/000759
nmchl or oper oxybenzoi ¢ acid. The person skilled in the
i ohl ' fE&4 Ao b i ¢
(8501 1 PRIt of pLllpsBaRes MofHtRble BORpRBliggesfel diched i

The term "a

i . - i hos from

first poijSerdieh istubetf HeBeBiriolh 1BRe. ERGIf pperasly e i ohe'Sr more
substituted cycl oal kyl, optionally substituted

polypep{idesr ocycl oal kyl , opt | onal | y substituted aryl, and
optionally substituted heteroaryl; and Rc is
[04@kpendenths teroispecificdindingragpet’ refiersdpta oatairalor non-natural
substituted Cl1-C4 alkyl; or Rb and Rc taken together

moleculei thiat specificdllydgrds te a\:tbrgén Elxemmesobgwrdﬂc bindingagents include,
optionally substituted 5- to 7-nenbered

but are Rbt rm&eat@%@.ns ptRfe’r ﬁﬁé‘lélc%?&&é“cé’?ﬁbﬁ*’drﬁféé @PRls. ¥nd small

i ncl udes 1 additi onal heteroat'ons sel ect ed rom

oo s PASAAES td Bhor S e
lmmun(@i&éﬂlnaﬁg Ubéng%erth%E%%ecg?%ul gsc’geéeg}cth§gnflrrn?nn&noglobuhn
heteroaryl o cU al k |-, C1-C4 hal oal kyl, -QOCl-C4
fragmeny} Wp certaiprembedimerisp A specific-indiog afge,a;lps apantibody.cin certain
hal oal kyl, halo, -OH, -NH2, -Cl-C4 alkyl-NH 2, -N(C
embodithedts, \d $mmﬁ¢mimiling/agent-is|}a@®ritig@m taihd'mlg)regidﬂ(.Cr C4
al kyl )(CI C 4 al kyl phenyl), -NH(C 1-C4 al kyl phenyl),
[0¥€nO, ni tTHe terfP shasifia tﬁn@xﬁgldg)ehem Rfﬁmxl_cyr@f@@,l t&é 4 specific

het er ocycl oal kyl, or heteroar

bmdmg%'g@ﬁ} ha‘t@%f_ﬁgéﬂfﬁm@%%ﬁl )é&h O?HZ)NI)(L 1@%’&'&9 élm%dlments a
spemﬂc_%&@%@?%W@(ﬁ%rijp%u%k)%u%o)h&g &Pl& %%@s a

.. 1-C4 al kyl phenyl . -C(O C 1-C4 hal oal kyl, -
specific inging achel 53 BANKL 8 % IpmuncaliuRBiiarentsap@erat:
hal oal kyl ), - SO2NH2, -SO2NH(C 1-C4 al kyl), -SO
embodlmn(ephaeq;mqﬂc bikdizg gger_[t tecRANKLIi$ an- am@ody(tpMNK}_ In certain
and - NHSOQ2( C1-C4 hal oal kyl ). [040] "Aryl"™ enconpasses:

embodifiemtsyizes petifimbindingagentds amedritigeni biodingfregioexanpl e,
benzene; bicyclic ring systens wherein at | east one

[04210 | S carorye ispedifie BMARG gent tPIL-¢RARRrs to a specific
napht hal ene, indane, and tetralin; and tricyclic ring
binding %%/;éﬁ?{ﬂ‘ét \Q’Bé&ﬁbé‘llfﬁmhg%g/ fYHioh bPRL-4 R1CARRFLTH bt ¥iments, a

aromatic, for
specific binding agent to IL-1R1 is an immunoglobulin. In certain embodiments, a
specific binding agent to IL-1R1 is an immunoglobulin fragment. In certain

embodiments, a specific binding agent to IL-1R1 is an antibody to IL-1R1. In certain

embodiments, a specific binding agent is an antigen binding region.
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exanpl e, fluorene. [041] For exanple, aryl includes

6- menber ed carbocyclic aromatic rings fused to a 5- to
wQ2veiiered het erocycl oal kyl ring containi ng 1POF/USNE000759

het eroat ons chosen fromN, O and S. For such fused,

[Bagpclic r'i'ﬁ@te'?%?"‘s?)&iﬂ&ﬁﬁﬁ@ihp YEnY 1O TR frefdis t?] her%cif% binding

acar bocyclic aromatic ring, the point of attac
agent tERSBET a1, Be i B ToRRr T T GertaliRefbadiffants a speciic
binding 5389h i ENEis 2 PVRTRIFE. alreoiaia s iRodiagets. @ seific Binding agent

phenyl ene radicals. Bivalent radicals derived from
to TNF isna salubie pplypgetide.i b egidriocmnbediments.cnbpeqifio bindiagragent to
end in "-yl" by renoval of one hydrogen atomfromthe
TNF is aaphubte polypeptitié opkealily &esedsioean secenid polypegtithy, eddienythe
"-idene" to the nane of the correspondi ng unival ent

second pafijpgeptide §s fot a%p@éﬂiﬁtmb(diinﬁrég!éht W TRF YOuaPsBEsn®polypeptides
att'achnment is ternmed napht hyli dene. Aryl, however,

include ﬁ@fe}d?%lefﬂﬁf)%aﬁ& IPhited {d, !F%%d{dgléﬁgég%nty\’ilﬁ Iale ain

roaryl, separately define nce, ohe or

.nore_carbocyc|ic.aromatic Lings is fused with .
embodifBrEs GLyRs s RIS SR (E TR ap FamiEeaehule. inpriain
systemis heteroaryl, not aryl, as defined herein.
embodimgnis, a spegifioRipdindagent togh N%és an dupunogiebylinfragment. In
Simlarly, "heteroaral koxy" refers to the group
certain e@bbdireentsr alspecific'zingingxagent &f ENE is@n @ntiady, todhF. In certain
"het eroaryl oxy" refers to the group -O heteroaryl.
embodil@fld, d' épedificy bindiref agénttie an drdRjedUsindingWeioh.an aryl
noiety is attached to the parent structure via an
yl resi . S, Hi E.Bph e
(044 ﬂ\@terﬁ%%’ﬁ%ﬁn}%{lﬂlgﬁhﬁtﬁ?ghfpﬁyﬂﬁﬁe?é\“éww ?ksgf,glflc

phenyl vi nyl , phenyl al teroara

ining S5l BB TEE Mk Pl L e dmens.
spectc SRR S - ST e Ul moris, o

__"halo" refers_to fluorine, chlorine, bromne or
specificibingding agenhta SAIFYR is anHennanaglobulin fragmeat.yIn eertain
refer to aryl and al kyl substituted with a plurality
embodimientsa laogpatific bindingagertde SINF-R is an ahtibady toyTHF-Rhén certain
same hal ogen; thus 4-chloro-3-fluorophenyl is within
embodifeftss @odedific Si'nhﬁ{goggéﬂt-is bRdntigeHalisdingmehion.

enconpasses: 5- to 7-nmenbered aromatic, nonocyclic
048105, N\ HIICHR QB afPfpt Ao PPy B it i
agent togtgﬁagg @;{agcgg?.}!\\k/itrpgre%qgr gffin\l’t\g/ ttr?ar% E%H snt%i a ingﬂ-tgirgne(%. rt1%e ain
embodiments, specific binding refers to binding for a target with an affinity that is at

least 10, 50, 100, 250, 500, or 1000 times greater than the affinity for a non-target. In

certain embodiments, affinity is determined by an affinity ELISA assay. In certain

®

embodiments, affinity is determined by a BlAcore™ assay. In certain embodiments,
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bi cyclic heterocycl oal kyl rings containing one or

nore, for exanple, froml to 4, or in certain
wenodiwsent s, from1l to 3 , heteroatons chosenPET/OR0M)/000759

O and S, wth the remaining ring atons being carbon

affinity RTbt¥hShed Xaé kin%?iétmé’l'h%dh% %éﬂﬁt@@ﬂnb%gﬁfﬁ@ﬁ%ﬁ?ﬁmg%

aromatic ri andtricyclic heterocycl

determfigd ) gt BB BB Mo 1°T6 & heter oatom
(687G car oEHF 16T UABI 19eES ToghRoicsie R Parastipq o pgnolecuie

present in an aromatic ring. [046] For exanple

capablenef kgina bpund iy gpecific binding agaphblereartain embodlments a target
het erocycl oal kyl, aromatic ring fused to a 5- to

may have ma&‘axrrmdrecgpitapﬁskylh aartaire embodyrnentl, kithrgetig anfamtigen.
such fused, bicyclic heteroaryl ring systens wherein

[o8fy one Ofhd e el peC réfaid i #PBrifin &4 fholecule capable of
het'eroatons, the point of attachnment may be at either

S R T

polyperfge Hethimpapt 8?9%5]‘3&3 Sepal NG f@aﬁﬁﬁi\?@lﬁr@ﬁwu'm@ﬂor T-coll
is_not nore than In certain enbodi nents, the total

receptopy Ezsempdﬁwgpétﬁaeéeé?manw ippkidgy brbaiecnotdinaitest {as ickemjcally
not nore than 1. Exanples of heteroaryl groups

active surfategeouings af ealecules fot edample, (bat notiliimited dof amind aeids,
| i nkage position assigned priority 1), 2-pyridyl,

sugar sidenHdinky, | phosphB iyl dydups? asdsUifdaynyloups. 4n REFHAM ébﬁbodlments
2,4-pyrimdinyl, 3,5- pyrimdinyl, 2,3-pyrazolinyl,

epitope defernhdaiahi ?Havg szf?gﬁé%"éé’ éﬁ%r?él's’ﬂﬂchural characterlstlcs

thiazolinyl, thra I ny tetrazolyl

nator GRS HBEEEP Mg IR FORT S BB a0 o o

an ant'q%@ttﬁahﬁgw&ﬁéﬁgﬁg m)py %mtapsﬁmséeﬁ&sngga@w Qegon-

fromunival ent heteroaryl radicals whose nanes end in
contiguous;| In egrtaie esbdiatents epitpaes geay be mettmntthet theyroomprise a
with the free valence are naned by adding "-idene" to
three ditMemsitarab structiuine theatris aimitardo rag epitopsl esed toagenerate thegantibody,
a pyridyl group with two points of attachment is a

yet compyise hinedtithly E6irR Ofth! arfipeadi® Fe SHGESRAF |ﬁrth9t/€¢5||tc?dé used
with aryl, cycloal kyl, or heterocycloal kyl, as defined

Substituted heteroaryl also i ncI udes ring
to gene%é%gér‘rghgé% |tut ed with one or nore oxide (-0 )

I@E@f’ er ocy 2?*5@%5?*‘ ora%rﬁééﬂ? pRblcelsebotfdidilg n Flact antivody,

usual | to 7 ring atons, containing at

ora fragr@ﬁ@& thereqiy Baﬁe&@mmbﬁdaﬁgntﬁ. the fragrnent isludasgatiguous

portions of an intact antibody. In certain embodiments, the fragment includes non-
contiguous portions of an intact antibody. In certain embodiments, the antibody

fragment may be a binding fragment that competes with the intact antibody for specific
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i ndependent|y sel ected from oxygen, sulfur, and

nitrogen, as well as conbinati ons conprising at | east
wor@IndIsthe foregoi ng heteroatons. The ring nmaRCDES2009/000759

saturated or have one or nore carbon-carbon doubl e

binding? quésterrﬁu lahﬁsb% rlaf-lé@ %ﬁ@bfﬂp@@&i‘éf bo@&fb‘r')% ah{#5d 418 andIhonoclonal

exanpl e (as nunbered fromthe | nkage position

Si
antibod ’%A_Iﬂ%%gtgzoieﬂgi y’f‘ép‘tj‘ §|@rﬁd¢ﬁ%b9{§rﬁ%?re Bro u&ggj ba/ recombinant
3- pi peri dyl I,.d 2 er|Z|n
DNA tegfigies: ﬂipé@?'a'ﬁ%ﬁg RN AR
2- nmor phol i n and 3-nor phol i nyl (nunbered wherein the
enzym%wﬁ@ha@cg@e@yﬁgﬁ of ||n§aqttay\t@9dle§u BRindingtfeagments include, but are
het erocycl oal kyl al so includes ring systens
not limiteditet Fabt Eab'wF{db')h & vosciwarmaxibodies) and sirledhain ntibodies.
substituents, such as piperidinyl N oxide,

Non-anfigém Bfid frabh@ﬁtsimclddeaw &re hot MANER 10! Fébrhgaethts.
o nﬂ@é- 1-di o;rgbll thi onor phol i nyl . [049] "Heter ocyc?oal kyl "

[% n]gr IOII:]TI(;.lt uﬁ?été}h{:yﬁal)ﬁ&?ﬁélQﬂ\t@éﬁgefgfer’.%ﬁgraehgte?gﬁsneous mixture of

icring, 'y 'w rrng ato
t b t ' ddi t to 1-3
oruo i bF et 4 b roleeS B dhon ot oy gon.
sul fur, and nitrogen, as well as conbinati

[@3%r i si ngThe terenInoppEonal qm@oﬂtﬁ%g@f%tmaml@awmf
and the other ring, usually with 3 to 7 ring atonmns,
antibodigsteérmadedybyciinet same nuckihacidrroalesute. i Indegrtainl emquiments,

sel ected from oxygen, sulfur, and nitrogen and i s not

monoclegiraitibodidstare] protiaosd by a @ihgledh;fb‘ri@ibﬁﬁﬁ of offirwadldinehat by a
have the sane nol ecul ar fornul a. "Stereoi soners" are

transgehﬁqﬁﬁﬁﬁnélh%oﬂbélbﬁél Anibedids ngB?ca‘ﬂgYeé@@é e ?an‘:e epitope. The

arrange I N space. Enanti o re a pair

term’ mlﬁhgé@?a'a g@égh}nﬂ?ﬁ t6'a %x%aﬂngri@b?‘goodgﬁbqlrﬁ%ghg ag{antibody
GRRN | o TR giie 2t Ba&nﬁeéerﬁﬁﬁt%f@%yﬁagbﬁéen aqtibody

"Di astereoi soners” are stereoi soners that have at

variable) reginn of\» figs!\ppestas fusad teranother meleeuleafar ex@mple, an antibody
mrror-inmges of each other. The absol ute

constant regien cfi@motharysecond speicidse SSew, ang 4iLh§. PatdritdNo. 4,816,567 and
Cahn-1 ngol d-Prelog R-S system Wen a conpound is a

Morrisof &t &/ PA6S NaleAcddhScRIUS AP 8h 8853L6853 11988 1A Iteftain
carbon can be speci fied by either Ror S. Resolved

embodlﬁ%ﬁ?lfﬁg?lré't@%%? e)%brﬁgkl?)te)edl 8fr: @ rrﬁmé)g?%cﬁwd@ﬁé@%@oﬁ:r%ertain

ési gnat e epen ng on e direc
or ot at 9 ey rota .
embod"&spﬁﬁ« 58 575t spREds MakBe. e darinah 0 spRe SaPERRDn certain
e. Certain of_ the conpounds descrjbed herein
embocj'@@ﬁf%l%%ﬁ@”&"’"l%"@%%9%&9’@@9@("6@‘1%d can thus
give rise to enantioners, diastereoners, and ot her
[852r eoi sorkhd termoiGRRidrafted antibedylaefersdo amantiady ipfwhich the
absol ute stereochemstry, as (R)- or (S)-. Conpounds
CDR frohe soei drtithodg lie insedted into the framework of another antibody. In certain

embodiments, the antibody from which the CDR is derived and the antibody from which
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meant to include all such possible isonmers, including
racem c m xtures, optically pure forns and

WO paoeogsesdi at e m xtures. Optically active (R)- BCu§zp9/ 000759
i somers can be prepared using chiral synthons or

the fran‘?é\héﬁ?(' is rd%ﬂ%ﬂteﬁe o‘Pﬁlffé?éﬁ‘ﬂ YEtisS M PAIN ?ﬁﬁbéﬁlﬁqents the antibody

techni ques. \Wen the corrpounds descri bed herel

from wtﬁ&%@t ?D(% gsfaén}ilm 0?%%’ g e, {Eodggﬁ'%rﬁt\&ﬁlgpgﬁgg%@%r is derived

s, in nded that the conpounds i ncl ude both E and z
are of dj Rt isp Fﬁe§omsrs [051] "Tautonmers" are structurally
di stinct isonmers that interconvert by tautonerization.
[053Lit oner i The tesAr “myltizsesifie antibogyneefersitd am aatibody wherein two
i ncl udes prototropic or proton-shift tautonerization,
or moreMéri:dblé segions birel ta:ck:liﬁemmg@itopés.ad'hémﬂ@pes meay beron the same
"Prototropic tautonerization" or "proton-shift

or differeAttzpgelsl 2atdePdin EMBRYIAHAENISNE MG sHdcHTE é’ﬁtltﬂ)dgf i8%0bi-specific
acconmpani ed by changes in bond order, often t

antlbodg R/\g{&t‘v\ﬁéeb?)gm‘i’fesamﬁi G#h rﬁ%@%@bg %ne\ﬂg n?é’g%nf%?gm dntigens.

tautonerlza

ution), Y of .tauto S, ca

PEAheq, i lfploetn e bty folefs 1 ansar{@pmmh'& one or
t aut oner.i zation ecific exanple of keto-en

more catalytie moirties !W@@Qcﬁénlm% emhodimentsep catalytlc antibody is a
pent ane- 2, 4-di one and 4- hydr oxypent - 3- en- 2-one

cytotoxicanﬁibndyswhiehatdmprimarwtcﬁomt maietyoneri zation is
phenol - ket o tautonerization. A specific exanple of
[058]nol - ketThe tarrpRIM&sEzed BntiBod1&efdrs &b @PNar@IbDid9In @fhich all or
pyridin-4-ol and pyridin-4(1H)-one tautoners.

part of QPHPWrQ%eWr%@O iSbBrivEFraRes | mirﬁﬂt aft drgﬁa‘ﬂ 8fne or

group or atomis any group or atom t hat

L f tar
more Cbbfrerg?cﬁ'fs rR/ g Fé{’g%r?f?g\ Hsg%cfeosn? J‘%%J‘@B 111G l.é(glglgn Létnot
Sui t abl e exan‘pl es of such groups unless otherw se
limited tQp@dT"P‘l’%ed are hal ogen atoms, mesyl oxy,
&@I t robenzensul phonyl oxy and tosyl oxy groups. [053]
t er m "Hiateracdully kumey andibedy atsifersctaran antibagy in which both
pharmaceutically acceptabl e excipient” includes any
the CDI%addahé framheveotkscordpripe sabstantiaitli kumanatequgaces. In certain
anti bacterial and antifungal agents, isotonic and

embodifeney, Ml fﬁuﬁl@h%ﬁti&@d&eé‘rbspréadcé@ﬁ\ hd)l‘f-%urﬂ_é]'?n#b?rﬁnﬁfs including,
such nmedi a and agents for pharmaceutically active

but not fHR&4 ¥ GRRe ?at‘é’eéhd o:'p'Flst h& cBfthin g%‘f)%@{m%ﬁéoflﬂ{yh

any conventT onal ent I'S I nconpatl

eSS P b ek Bk BB

redi ents can al so be i ncor porated into the
ant'bOd'Eﬁ%ﬂi%ﬁr? dysed rchgzﬂln@pt& ecting group has the meaning
conventional ly associated with it in organic
[@3At hesi s,The terma’hgawy ghaindincledes any pbiypeptide havitg sufficient
nore reactive sites in a
variable region sequence to confer specificity for a target. A full-length heavy chain

includes a variable region domain, Vy, and three constant region domains, Cy1, Cx2,
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mul ti functional conpound such that a chemical reaction
can be carried out selectively on another unprotected

w0 eagnd9sel site and such that the group can reapdT/yS19e9/000759
renoved after the selective reaction is conplete. A

and Cy3 a"ﬂh%t\YH Qf)rrl%" rﬂseéttthﬁgarﬂlhehteﬁnﬁ‘fu% StitRéE peRRfbptier and the Cu3
exanple, in T.H Geene and P. G M Wit's, Protective

domain(s 3% bﬁg@&ggghﬁ.(@éggﬂm%wggrﬁggg%Eﬁa.w %k ydghReHh ey
L o

droxy protectin roup. Likew se, am nes and ot her :
IBERE (1 ve' gPompammaihe ERbinaingudas phopebpeatiop feSinamicent
term "pharmaceutically acceptable salt” refers to
variablesggicn sequemces t confeespedficity foak tafdetctA fubidenagthalight chain
properties of the conpounds described herein and,

included/ai vdtiadle ratfidn BofA8) ¥2ldnd HEoRstBRT Migien HBARSM r@Lbl Eike the
In many cases, the conpounds descri bed herein are

heavy dﬁ%ﬁ’r@%@ v%ﬁaf)l%rr'f@g% 453 W@rlgﬂgéﬁaﬁ%%ﬁ Y a}ﬂlﬁé LH@rnﬁ’ifws of the

presence o1 "am no an oxy groups or

her . Phay naceut aII accept a
potypetigh P felf] PR ciAIRE TR Ters el q%&n@%ﬁsssaacfuaﬂeam ight
] ani ¢ aci ds | norgani ¢ aci ds from whi ch salts can be
chain aa@?raggbentﬁéfpﬂgg for exanple, hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid,
[Qé%]sphor i cThe tefm Hrab tragmenk gefads gamncantitiody domaprising one light
whi ch salts can be derived include, for exanple,
chain and ¢hé Crdcrd] vartaiié eagionaof dne dlepvyichairacTHe hewvy¢hain of a Fab
acid, oxalic acid, nmaleic acid, nmalonic acid, succinic

fragmerﬁcddi'moi TR b%l@lﬂfl&’e bbA# WiH éncﬁﬁétheﬁ\& Ehélna%%ertaln

benzoic acid , cinnanmic acid , mandel i1 ¢ aci d
emoa R M Rty oL RGAUA BMLS 50l vty o o

eutically acceptabl e base addition salts can be
chain O'F%?rﬁggrc%mﬁ nor gani ¢ and organi ¢ bases. |norganic

bases fromwhich salts can be derived include, for
[€88hpl e, sH tafm Frtadeomant! rafersde anandpedigomprising one light
cal cium nagnesium iron, zinc, copper, manganese,
chain, tiaé¢ vatiable)arehGH1 megibnk ef o@egma'vgr dhaére arfd ssmetafthe sahstant
can be derived include, for exanple, prinary,

region stwesdany C,Anghd €LRidunyaiagonese heaapthaint 6F ceffail®8mbodiments,
i ncluding naturally occurring substituted am nes,

an mterFB(@h'd%s@ﬁ@ié‘?%nd%ﬂ e f(ﬂﬁggjxt?éslg%rggpyl X rﬁbﬁ/g AHHind B?an Fab’

specifically suc

hyl am ne, triethyl am ne,
fragmeritrtllag&%ﬁyl@(:%b:}émojggﬁlgt hanol am ne In sone enbodi nents,
phar eutical cce ase addition salt is
[é%ﬁsen fro {ﬁ?ﬁh 'J&%P ?%rédplﬂ’h antihady sRmaRging two
magnesi um salts. [056] A solvate is formed by the
Fab’ fragmeéﬁ%@@nmcted by anvinlenichaimrdisulfide hendformeddetween two heavy

chains.
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term "conpound” is intended to include sol vates of
conpounds. Simlarly, "salts" includes solvates of

W@ 200099968 t abl e sol vates are pharnmaceuti cal | yPCT/US2009/000759
accept abl e sol vates, such as hydrates, including

(782 hydr at&g ‘Pgmcilﬁ&xleh?éé‘rhﬁ@és tﬂeo%?&aﬁ B%edidh€%rom both the

stitute cycl oal k

heavy %@tIfg{;ﬁ%‘r%e#)ﬁ%E&kgqgé]géﬁgtggé }éé ?r\%/'sne: g\ss?raﬁélq( Y\A Variable fragment

C Qal kyl, .aryl, hetero 0 nd  het er oaryl

(scFv) GaapEras VAriatis ReiPBS O ROS Rsav 280 4 q‘é‘j‘@h’b erejp the
to 3) hydrogen atons are replaced by a substituent

heavy anqidtgjé nﬁém v3riattie segions ahe fusrg, to-forp,a sipgleopelypgptide chain
substituted am no (including -NRcCORb, -NRcCO2Ra,

which forie &iER§en-bilRh §réion N Rertairl\SInBoNIBhe N8, hSeF Vassmprises a
-NRcSQ2Ra) , hal o, cyano, nitro, oxo (as a

single poWpEptitEteRin.f Arsigylel @ik htibds) @émsmgwalé&w ﬁnsiertam

heteroaryl), optionally substituted acyl (such

embodnm%w@%—b@%ﬁ#gﬁlgﬁgg%to}"r{p%ﬂss%gr@g;%ggﬁgﬁongﬁﬂ&ppepudes
fused toos?gqf\g ﬁ%@ﬂ ?g‘%\gso%ptl@ﬁpa% bl?oér@ (ogQ mited to, one

-SCRa) , and sulfonyl (such as -SO2R and - SO2NRbRc)
or moregitskamtepionsn doxamplasysiepta-ehainiantiberias @r@t@am@seg 69,
al kyl, optionally substituted cycloal kyl, optionally
WO 88/@0649 iandt U5 IRettenips| 48REY78 apt 5264, 2@6 substitut ed
al kenyl, optionally substituted alkynyl, optionally
[668Ist i t ut eTheétern “raadbedy’ refers!ty Sssdrst MstQﬁhay be by a linker or
heteroaryl; Rb is chosen from hydrogen, optionally

direct aﬁé’&%bwiﬁ o.hn@:c 6r 8h lT—?(:'yfragﬁr@éhf’ Nl ééﬂ:ﬁh‘ B defrtrﬁ%ﬂt ?ingle chain

cycl oa opt 1 onal stituted heterocyc

erubod§f kol ot it SFhlabantyc i aapenioon

. rogen ndo,ioall stituted G -C 4 al kyl ;
that b'nef» ?Md% il quaée‘fp {)U@'%ﬁ 21¢ dipepsaddn U. € Patent

at t ached, f or m an optionally substituted

No. 61h€ﬁ§500yc| oal kyl group; and where each optionally
substituted group is unsubstituted or independently
[86)st i t ut e&n Wr¢ fragmentt comprisesthenCa2 aadeCy3 domairis of the heavy
three, substituents independently selected fromC -C 4

chain afd k¥htaird yd)meftﬁ‘ttﬁé ‘é@h!ﬂant ?ég{bn Betivetnahb)t s+ and CH2 domains,
heteroaryl -CrC 4 al k CC 4 hal oal kyl, -QC -

such thﬁtI %W lr‘t?(rcﬁgn &sﬂlﬂﬁle@dn@@é}y be forﬂeo%efi’;vé%ﬂ fv&tl"hea%jci‘\gn‘s1

[065] The terms “variable region” and “variable domain” are used
‘interchangeably herein to refer to a portion of the light and/or heavy chains of an
antibody. In various instances, variable domains include approximately the
amino-terminal 120 to 130 amino acids in the heavy chain and about 100 to 110

amino-terminal amino acids in the light chain. In certain embodiments, variable regions
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halo, -OH -NH2, -C-C 4 alkyl-NH 2, -N(C-C 4
alkyl)(G-C 4 alkyl), -NH(CrC 4 alkyl), -N(CC 4

W@ Rw9ye® C 4 al kyl phenyl ), -NH(CrC 4 al kyl phePgi/y$2009/000759
cyano, nitro, oxo (as a substitutent for cycl oal kyl or

of dlfferﬁﬁf éﬁﬁl%ﬂié@aiff@f'éxtenéﬁ@%n afAirtd @ld%équ@n%'eveh%% @ntibodies
(G-C4 alkyl), -CONH(CrC 4 a

of the Saﬁﬁcﬁ(‘}@&% CTheNge ’%%@‘WW&%M BRne
determipgh abﬁﬁgﬁpév owp@’f@tﬁgéq&?ﬁ fof e SeBREL o alch(/)l) o

-S2(phenyl), -S2(Cl-C4 hal oal kyl), -SO2NH2,

[O@QhNH( c1-the Eﬁranntlges@zfr\mosrﬁ@gymgnt refercty @potypeptide

al kyl), -NHSQ2(phenyl), and - NHSQ2(Cl-C4 hal oal kyl ).
fragmerﬁt&ﬁﬁﬂ\pﬁmag atlaast the f/am@tblé dosiain ©f o itMmeuwglapslin heavy chain and

-S-(optionally substituted alkyl), -S- (optionally

at least W& shiiableatbrayiel sfarkihrhuno§obalir iigtdHain S W ekithint &@Abodiments,
aryl), -S-(optionally substituted het eroaryl), and

o g AR USSPV G gy s o
ligand t6 %%%@g %q%eiﬂﬁﬁ%rrgﬁtﬁ %ﬁ%ﬁgk&?kgﬂs)oonse resulting from

435'& tionally substituted amn
ligand big G%H{Jf? ERrEPt ‘?/v s'akﬁﬁﬁ%fempogwews anantigephinginglfragment is
substituted heteroaryl), and -S(O- (optionally
capables@fu@ndmtte@ me@tofcptﬁ\@mtlng|b)ndl{1@®®}herh@amcbtqnts receptor, and
"sulfonyl"” refers to the groups: -S(Q2)-H,
thereby-ise@Riptitg et biolugidayl resieride resalingl fkorh)ligand binding to the receptor.
-S(2)-(optionally substituted cycl oal kyl ),

In certarn%r%bdh%ﬁtboé‘ma'n}'géi#lbﬁdlﬁg‘h%gnféﬁt"@l)apable of binding a receptor
(optionally substitute

and aCt"’gE %}hét% é@fég: :I% céﬁ%@té@%&&%ﬁ% gérrggb%@; Pﬂﬂﬁr)]g fragment is
capable, g Airacenton b inechvelnd Gab oo ¢ of -

nodul ati ng_the contractility of the skel etal _
[Q&flcomer e, Thetaret ‘Datuiady{oschiringr as@apriivgitetan obiastreders to the
in vivo that can have application in both human or

fact thatan objecticar decdfoultduinaturen Reooexdnipde da polypelptide or polynucleotide
nunber of conditions or diseases, including, but not

sequenté thdtesl ptasent yaABIGaHIsaT (nfi’ctlﬁéilihéﬁi/r rBisés) that cAhBe isolated from a
condi ti ons having nuscle wasting (e.g., sarcopenia and

source i?ﬁfé(]ﬁ?@ éném'ﬁé ABS hot BhéH%t@ﬁﬁér?é]la/ C[E\Fl)maitflhﬁgyy FEhaRehé faboratory

rone, I’TUSC e atrop y assocl at I'suse,

orotherWr%SeCisenastﬁ?aﬁlgBoaccgjpri ty, and other acute and chronic

condrtio ses. [062] The term

er apeutycal | ,,effec ampunt "effective
Ot -1 i1 g Raied R e ‘T8iR55 (P @ RlyRikgleatide of
fromFormula | that is sufficient to effect treatnent,
genomig,CRMNA| aesySBetwOriginesr samme spathinatipn heseofamiigh by virtue of its
need of such treatnent, e.g., a therapeutically
origin thef"issdatedeaymuohktotidey (b gisamotarssooiatediivithcilleort a portioreaft a

polynucleotide in which the "isolated polynucleotide” is found in nature, (2) is linked to a
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a di sease responsive to activation of skeletal nuscle.
The therapeutically effective anmount wll vary

waelegpengiony upon the subject and di sease condi t PGRIUR09IGP0759
treated, the weight and age of the subject, the

polynuchétRie \R/Mlcﬂflt ishfotdinkedse w?ﬁQﬁjJ'ré '&"(3) PE@S Pt BbEHrl ff\rnature as part

conpound sel ected from Fornul a e dosing regine

owed, tim ng of adm ni st ration, the manner of
ofalarie&#ﬁueﬁpéti on and the like, all of whi ch can readily

eterm d by pne o I skill in the art. The
Bl apeut i Ahecapydh gﬁaafé/fewaty GUNRRRRIHE dpalerre In a
ex erlnentally, for exanple by assaying bl ood
relatlonéblﬁmw@ngdhel'@ftOtfHecnfmam their intended mamner. For example, in the
theoretically, by calculating bioavailability. [063]
context'ofA&Racgriucledbtides sequentes azgomnirol Bafuévyek nlayzss "dplrably linked" to a
ATPases include proteins conprising nolecular notors

coding Sé§ier’e Whén @ sbRGol i&ﬁ%hcé%nﬂ%&ﬁ@é@h@encé AR Inf ¥ssociation

is a syndronme characteri zed by neeting at | east one of

with ea%ﬂ‘&ﬁe‘?%gigﬁ;ﬁ‘g W ﬁwaﬂtetx'bk(%é ﬂ‘@' %ﬁ@é'sgaaex a usq%‘éhleved under

) ness

and | ow h 5] As used herein,
cont o B b Sobt b Bt BN S e
or other serious diseases or conditions, (e.g, chronic
(862K r uct i vENDlArFOIRANGOLPR@HRNCE” CRlesn i pRiyaxelgotide sequences
di sease), that is characterized by progressive weight
which mayseffec’mbe lexpegssgprhgndiptodessirguef, catlieg sequarecaewithivehich they
of adi pose ti ssue and skeletal nuscle. [066] As used

are in asgctation."” THE GlatureEfSuchrooRN®| 88qudntdsiib@idiffer dependlng upon
contraction of a nuscle. Miscle spasns may | ead t

the hos%@%\%m[ @n’?‘%xéﬁfp‘ijar?‘acg trg) seél%ce%%%%éar%%@llﬁclude but

weakness ers to a ction'in the stren

are not F?Fmtgg t& dﬁﬁﬁfgtﬁf é%lo(sg s@%%fqéiﬁﬁ%c&%ﬂo\é\ﬁermma%on

| oca ed to a specifjc area, e of the baody, |inb,
sequenggs. n}f}séﬁa ef%@%%ﬂ)ﬂ%‘&%@@rﬂﬁs? rp%&awtsémluee but are not
nmuscl e weakness" refers to a reduction in the strength
limited tgf praoters, mithanegss |and trangasiating terminatiomsequepcendin certain
(e.g. bodily injury). Wakness nmay be generalized
embodirfients, "contad| seaiencestkeasimcluale leadeat sequiricesaarsiociusion partner
area, Si de of the body, Iinb, or nmuscl e. [069] As used
sequenddy.ei n, "neuronuscul ar di sease" neans any di sease that
af fect s any part of the nerve and nuscle.

[({)\"F’ﬁr onusCut e‘f’r'r%e‘?ﬁ%‘?atga ige” Sﬁ b isﬁg%teb ‘P'egﬁﬁﬁ refer to any
pol'yneur opathy, prol onge u onuscu
ponperfityfaltHElTta? ofPy st eBfsetiSon b VR B Vo ooty e

scl er osi
found, (5) is essentlally free of other proteins from the same source, e.g., from the same

species, (3) is expressed by a cell from a different species, or (4) does not occur in

nature.
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(ALS), autonom c neuropathy, Charcot-Mrie-Tooth

di sease and ot her hereditary notor and sensory
waewpopmehi es, chronic inflammuatory denyel i nat PEIyUS2009/000759

pol yr adi cul oneur opat hy, dermatonyositi s/ pol ynyositis,

7ot i et SARIoLRAEET Pgﬁﬁ%';bﬁﬁeﬁﬁ*gﬁ‘ﬁaai’g?’sed
interch3i ey BT anf a5l 58 R HieBagar Byn.er more aming patiipined to each

sitis, Kennedy diseas Lanmbert- Eaton nyasthenijc
other bxéyﬁawﬁrhon%%m%ﬁ%ﬂ/e@puﬁéﬁ@o@@sge peRtislegispateses. The terms
Duchenne, Becker, mnyotonic, facioscapul ohuneral,
apply tceaming addtmibymets ognipining eaturaﬂyt admirriog raeuino;widfyas well as
mul ti focal notor neuropathy with conduction bl ocks,
amino d9idpblyaIErs i Whicls ons o hegratdniinel adid resldgés s Anaximaturally
neuropat hy of Ieprosy, nutritional neuropathy,

occurriffainit chefbfraé é‘ﬁ@fﬁ;capéh%bﬁelo@ta déll.lraﬁﬁllcﬁf fi amln%aud An

restrictive |lun | sease, “sar col dosi S “and neur opat

J [ t [ Q stiff
amino 3 BB AR Gr %‘ﬁ?bg%ﬁ o8 ABloo S5 Bl S Bt nefchesn
ve |l esions, vasculitic neuropathy, nong. ot hers.
mOdIfle(F gy(ﬂnepgr moLe NRLYral procgeas. lsyc @@é}gstﬁ@ﬂ |ogabgfgpessmg,
mass index (BM) greater than or equal to 30 kg/n®.
and/or @ of mogeentied agid esidies thathasibeededodifiet dygine onaore
ohesity enconpasses hyperplastic obesity, an increase
chemicalmodiéicatiorb tschoiquest kroadnl i, theratt.hyper t r ophi ¢ obesity,
an increase in the size of the fat cells. Overwei ght

[0F3def i neda@Esd@WeRdn &h@Weﬁ[P%%dﬂBnﬁPaﬁ%&%ﬁ% and their
obeS|ty as a BM greater than or equal to 30 kg/ n2, as

B e
e oMt bt i Bt BT, 0551 1

sarcopenia is associated with ageing, but is also

certain gRbgdimgrig. ANe Kr HIa/e; iceaveRlioNBATRIB afids May belgorrprated
frailty, for exanple, in the elderly. [072] As used

into a polypeptide." Wae ttemo “lsmuiwenﬁbnalmnmoaaaidihmferisdo any amino acid that
characterized by involuntary weight | oss associ at ed

is not one bhthehtwamity corvertionad afing abiis. ThHe BeRE" ridhslﬁétﬂlﬁéiﬁ/ occurring
patients with wasting syndronme | ose 10% of basel i ne

amino a*éﬁfisy ré‘@rgtg ai‘?‘hr‘ié1 'aBId% Rat Bl dbt f FQR@]n Nﬁ’ Hétufrally occurring

For mul a al so 1 ncl U e crystall1ne an anor ous

amino a% ygn}%fagﬁﬁgg% &3%8 Pgﬁ%g%'gé%ﬁe?ﬂﬂ%‘f%mg' amino acids
include Zﬁﬁ“’“ BoLlyoA e S TRRISTRETS (oo ROPRIRS 258 afieManty

forrrs of the conpounds, as well as m xtures thereof.

conventionay emin¢ iagislst onnaturalparhinecagitls suamds orpuealistibstitiitadegmino
be used i nterchangeably herein, and are neant to

acids, N—élki/ll&ﬂlrﬂi Aci@s Vatmd bbl@ehéﬁféséﬂﬁé PROHS cisteire, AthydiBxyproline, y-
conpound
carboxyglutamate, e-N,N,N-trimethyllysine, e-N-acetyllysine, O-phosphoserine, N-

-acetylserine, N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, o-N-
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i ncluding, for exanple, polynorphs, pseudopol ynorphs,
sol vates (i ncluding hydrates), unsol vated pol ynorphs

w@ povwelogdieng anhydrates), confornmati onal pol ynoP@HES20891000759
anor phous forns, as well as m xtures thereof, unless a

methyla‘?@h‘r{é lé'n@rotﬁé?/??ﬁHr'aWﬁn@racﬂi@ém ﬁHﬁlofélfl@é (S o #-RYdRSyproline)

Conpounds of Fornmula | al so include

known @gﬁ%o@&fﬂgtthgﬁﬁ %ﬁﬁ@rﬂ&% rﬁ 855':‘; Q%Felé%e Iﬁﬁ r{?&]%pﬁ"&cég’“ is the
amino témﬁnﬁfagéwa@f&daé"% o (i8RLbE: st edhe caTbwBRissTRA cifection, in

For mul a and al | pharnaceutically accept abI e salts
accordarwer\wm staq@ﬁcfé usege andrapsveptiend cal entity" and
"chem cal entities" also enconpass pharmaceutically
[ﬁtt]ept abl A Sfahgraenf’ ®f 3 reféteacepobutaptidel refers ¢e pt cditiguous
salts" include, but are not limted to salts with

stretch bN@NIRNAEIAS FioHS an iG$ o el refdreAEE pBlypRPAABN A t
di phosphat e, hydrgt;w?gtrrate sul fate, ?Sl 1‘ﬁ|é|r?1jﬂ agment may

be of arﬁ}r Igggfhetha?@letsh Kars %npﬁfof’\fﬁe rle ﬁ@é ;p% n\@r yﬁdgn

aci d suc as nm

[{)'Z’%]L;ﬁégm UCCI e %quftgr R ﬁ;gé&td% refers to a polypeptide having
2- hydr oxyet hyI suI fonat e, benzoat e, salicylate
one or rgp@a@@wp aglﬁdsquskgﬁ@aﬁedglgggngsordem@p@s relatlve to the reference
HOOC- (CH2) n- COCH where n ranges fromO to 4 , and Ilike
polypepéidet dn cgftain embypdiméntsracadantafl a yefecereet phlypeptide bas an
i nclude, but are not limted to sodium potassium
altered pastetramslatidnarinfedificatidrsiteni.eanslgiausylatioh sit) 6in ¢értain
addition, if the conpound of Formula | is obtained as

embodlﬁ‘a’énf’sC 'adveﬂ%ttdf %We?éﬂehce "pBprfeEﬁSe %gealfé"i‘@d iy é‘b@ﬁﬁjectwlty In

basi fyl ng a solution o e acl sal t nverse

o pbBROPAESHS, AT AR I o
g $ éjrer‘cgduced by dissolving the fre base in a
polypeplle cie FBYGHG AN GOsalR. nseriaia STTagRELS Btk paRTerence

with an acid, in accor dance wi th conventi onal

polypepfide @adua war IWirOfr?r eieraneg padyperiide areantibadies. f r om base
conpounds. Those skilled in the art will recognize
[¥Z6]i ous sywarlaetts of aveferdnt®polypeptide inthyddduised nod limited to,
prepare non-toxi c pharnmaceutically acceptable addition

glycosylagibh varibRs7] GREoByIbEEN ¥BAHALs lﬁélgdé %ﬁaﬁ{ssi‘h \fvﬁi’ch tHe iinfber
the scope of conpounds of Fornmula , for exan'p e,

and/or tf&é Sq_ﬂgﬁoeﬂbﬁﬁn drod Katé ‘6%§qu e?&? ag %P'%%u d ¢ hé: ?éfrépér?ce

m " prodrug” inc

ponpepﬁcZ% gefﬁer?% 'mgaglghé)r{{ﬁf @%q)?yiatm\é%r&rﬁg gf%}reﬁe{r@%ce polypeptlde

. Exanpl es of prodrugs include, but are
Compflsg'%ﬁe@gew a lgssernEMbes ofh-Enkeskalypas datiom aites Rr@n the reference

derivatives of functional groups (such as al cohol or
polypeptige.nén gedaipssmbadiments.canp bulirdedoglycasyhatian site is characterized by

the sequence Asn-X-Ser or Asn-X-Thr, wherein the amino acid residue designated as X

may be any amino acid residue except proline. In certain embodiments, glycosylation
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[078] A "chelate" is fornmed by the coordination of a
conpound to a netal ion at two (or nore) points. The

W erandwenpound” i S i ntended to i nclude chel at BGT/U$2009/000759
conmpounds. Simlarly, "salts" includes chel ates of

varuantsséiié?efep c%]pcfryp@&mé:@o(rﬂ RS angﬂlﬁﬁpe ei?w(te ’\!;Frﬂ}]e%ycérBShydrate

teraction of "a COﬂ"pOUI’] ereln

ooval ent bond not for the d and
chains SRS BB ar e Tkt oy %laﬁpe%“&%ﬂ i Bss Matsre
t hrough van der Wal s interactions, hydrogen bondi ng,
naturallg,ogcgl[r@@r) 26a elimirated and-0ne ghEor ansy dlrlkéd sitesiate created.
bondi ng). Such non-coval ent conpl exes are included in
(072 t\lanarits ofrpadefatence palypeptide irmlude, dunitiare naf imitedits, cysteine
used to indicate a chemcal entity which has

variants)i 1ol cegiaia britidimehts, cysteiras Variante iMddematiantsan which one or
"active agent"” is a oorrpound havi ng therapeutic

more cyé‘télhétr¥3|db€s %PEWe RITERH BT e gt &8 Fa"é edyoﬁé( or more non-

enhances at |east one aspec of skel

C | et al
cystelnénu@sc{i eé)#] g?ug/c?ro e eﬁ&ré mg C(ﬁ%té?ﬂ%?%%ﬁ@ég %&)Q’) reference
<t: nsunption, ffICIenC calcium se Sltl |ty andthe
polypen '8 R&re [eRI2PeADY NGIOHBIOLS fyStelgTesf ¥s$teing yarjapie gnay be
skel etal nuscle tissue as well as conponents thereof,
useful, ig eantair eghadimentsrwdenea paBiaular(nolypeptidgsmust be refalded into a
skel etal nuscle fibers), the nyofibrils conprising the
biologicaltehetivsd confeahnatidn begs ,aften¢he isalation ofsiasclabiy mciMsicbodies. In
conprises the nyofibrils, and the vari ous conponents

certain &bbRn&ie! eystbingardrRings ef ﬂ@éﬁérﬁ@p@l%éﬁtld@hﬁb@%\her cysteine
muscl e does not include cardi ac nusclée or a

t c c
residue$ ﬂﬁsgﬂeﬂ% HFZ%}eﬂEe I m gbmﬁ %gﬂg Wf%?fhl@éﬂtg . gyﬂé i Héanvarlants of a
cien ency.” ans the r
referenciERalibETE haPa 2piR i ot ShfeineREs Aiiviee ferdetons
_ é\g_S% As used herein, "power output" of a nuscle neans
resulting #p wnewcécwtﬁ@e&ndn@@ﬁaﬁbe@@apgﬁemﬁ £ygiRineoyasiants have more
time units based on the properties of the nuscle.
cysteinePrasidues thaotthewmative protgin.at ed by changi ng, for
exanpl e, activating paranmeters during cyclical |ength

[eT8inges, iIncendimgmbodimentsf canddrvativedmddifitagiensfto the heavy
activati on) and the period of activation (duty cycle.)

and IlghE @ﬁéﬂws%‘f a Pardblar eafibody garma&me i3 B g‘h@%gﬁe

Is statistically significant |n a standar

encodlngﬁjﬁg]c{tfde%%_mfs éEo‘?fum%éaﬁgfb%H %3%%@58 Fﬂ@%ﬂgﬁéw gn?mlcal

characté{fg@rﬁ?’smﬂgtﬁo t ose of the ongmafantubo&nmm contras? rEpertaln
embodiments, substantial modifications in the functional and/or chemical characteristics
of a particular antibody may be accomplished by selecting substitutions in the amino
acid sequence of the heavy and light chains that differ significantly in their effect on

maintaining (a) the structure of the molecular backbone in the area of the substitution,

25



has been or will be the object of treatnent,

observation or experinent. The nethods descri bed
whegoeiospeaen be useful in both human therapy anpCT/US2009/000759

veterinary applications. In sone enbodinents, the

for exarlPiBIé 23ta Sﬁeeﬁl JFHEIREI cHTErh &G 1B ﬁi@&%r?;@rgr%y Qﬁwoblcu city of the

ient 1's human. [ 086] Tr eat msn eat 1'ng

o T TS, 7 55
[Bkhflblcfl : nzéf %'ngg O]jfgtegr%t’%)gg ﬁpg@hﬂé’f(?%?\%g{h%ﬁQOflﬁgrvatlve or

devel opment of cli nical npt ons; and/or (d) relieving

non-consasvativeg £ae, be dgtemwwecbbmghqsg skilled l@dh@ﬂ’( ahtheftime such
clinical synptons. [087] As used herein, "nodul ation”

substitutiehs rase desimed hémgertaim émbodinmntsrarafria a:d:id epstitutione can be
nore of skeletal myosin, skeletal actin, skeletal

used totldi iApbAant Reiduey (ﬁtﬁﬂnlélﬁlﬁpéﬁﬂlﬁbdi@m&’h é’sf tHdZs% which may

skel etal sarconere, skeletal troponin C, skeletal
increasé g?ébsle tﬁ@eéfﬁﬁ@ of {hgpé?ﬂi dies &ntﬂ Sé?f’elfc%raﬁungﬁ'fﬁ b?the
Ing fragnment’s an orns thereo as we
the skel etal sarconere as a direct or indirect
antibodies: onse to the presence of at |east one chenica
entity described herein, relative to the activity of
[08Q] myosi Ansierain ephadiments; e efiees of asfantiedy may be
conmpound. The change may be an increase in activity
evaluat¢g byeneasuringnd reductiotdortbe sendunt at siymiptgmegiofihéidisease, In
and nmay be due to the direct interaction of the

certain emibodimentsi tHe dikease opIntéfet ARIyISBAEsedby @UsathBgéhe In certain
i nteraction of the conpound W|th one or nore other

embodlf'n%?ﬁso rasdlggﬁfe 'rﬁh)I bé 'és&ﬂh@ﬁé? #ién %rnlrﬂgf ﬁoﬁfbyf‘]&ﬁleﬁhfééP%?s

osi n etal” actin troponyosi

el PG VRG4S FARD P HERRD Bfpttion

we as the ske|etal sarconere, for
In Certags(%mﬁpgtm%woﬁﬁw§@9@r be £yalusted by deleding ¢raipr mpssiagverse
or the sarconere to contraction at |ower Ca2+
events indhe @nimat hests  THeowsm “advaesedevanteingludese betisi nat limited to, an
bi ndi ng" or "selectively binding" refers to
adversepresictor in anlanimabihost that receivezedn antitbadynthiat ionet pregent in an
of nuscle or muscle fiber as opposed to other types.

animal ¥t tR¥edB8LnotreeeVRAHBAntiBbag! Iy @eﬁélﬁdémbf)dﬁ'ﬁ@ﬁts adverse events
conpound preferentially binds troponin Cin the

mcludettﬁﬂ%?@'nBt L&y, Qfevhr! Qﬁﬁq‘:ﬁh{ﬂ g%%h?ﬁy%‘&%’ %nH{E‘B bd§!

correr e In con‘par soh Wi
e scle fiber or sarconere
mflammgg &PF 3%5{%1 ﬁ(t%elar?"{nﬁgh? $loponi n conpl ex of a
cardlac sar coner e.
[081] Various antibodies specific to an antigen may be produced in a
number of ways. In certain embodiments, an antigen containing an epitope of interest

may be introduced into an animal host (e.g., a mouse), thus producing antibodies

specific to that epitope. In certain instances, antibodies specific to an epitope of interest
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[089] Provided is at |east one chemcal entity chosen
from conmpounds of Fornmula I :Fornmula I and

w@baprogeseut i cal |y acceptabl e salts and taut onePGI/US2009/000759
t hereof, wherein R3 is selected fromoptionally

may be%ﬂ@hb&%cﬁﬁ b@élb?ical %b%ﬂbkén %ﬁ?hb% [1Rdt )éFé Ratlrilly exposed

optionally substituted aryl, optiona y su stituted

to the eﬁ@@éé-g@%{egg'ﬁqﬂft%’ﬁhﬁg-i”g réé %[?'Féi’ I%%ﬁﬁ Bmuegiebulin (1) loci into
mice inﬁgqut iﬁﬁ? %Yq@alg 9 ts!etgan\{aelr %%g subsgg%t:étd cﬂ‘ggrg the opportunity to

hydr oxy, optl onal |y substituted al kyl, optionally
obtain fyua@m manasipratiantibodissi (Ms)y substituted al kenyi ,
optionally substituted al kynyl, optionally substituted
[0682] oal kyl Theferimoteddnt” sulksedi he,re'frdtoadeﬂotefaod:rhem'fdal gompound, a
substituted heteroaryl, optionally substituted al koxy,

mixtureofichemital cvmsbsuHds, @Ylﬁmlo@iﬁél Rolésulé eh %l@@icéf%‘cmmolecule or

hydrogen, hal'o, hydroxy, |ower alkyl, and | ower

an extr 'n‘?ﬁtﬁé‘ bm E%ﬁgilcélr?n fé’f‘%senb"d' ments, R3 is selected

om op | onal substi tu ed heter ocycl oal kyl ,

onaIIy Sti cl oa opt i | .
[Qgéist i t ut ed! E‘?XH} sig ﬂ? g aﬁeé‘eré CE% ”régﬂ”gqgﬁsgtﬁg'“zes a
| ower al kyI opt i onal Ly substituted with one or nore
Spec'flcgt?'%@!ﬂg HhafCPGPﬁQﬁbtﬂqrbnélslpﬁckf'ﬁkﬁ'ﬁqhﬂgta&?nbIir‘erii}ﬁib"'zed ina
hydroxy, optionally substituted al koxy, optionally
composilidisf thes specititrbinsling pgeohestains sodret oftitst iy shee! statzilityland/or
hal o, and optionally substituted heterocycl oal kyl. In
chemicalstabititytaridl/oebiotogicd a'c’eivﬁy.‘|r€§Tc@dlddsﬂmrﬁd:d?ﬁﬁblélng@@ﬁabilmng
cycl opropyl, butyl, propyl, ethyl, and net each of

agent c¥Ripahed WithRhé %ﬁhﬂdﬁlt’?d’rpﬁbﬂ éd%ﬁﬂsdlg%ttﬁe QHDIPin h%‘ég%m

groups chosen from opti onal tituted

[55 r?x%/ht glg %91@%'51%&58%@? g{p ?@h@%ﬁﬁo o(fﬂr{é%ﬂ% |X a container,
egd., a %{?lbﬁ%%i%ﬁ%*ﬂ?ﬁlfze% éfotbn so |c§g$ %Qtrerggn retglsnsI gt Igglstet e same or
1- et hyl - 2- hydr oxyet hyl , 1- net hyl - 2 dr oxyet hyl
similar gh)@[lqghst@lh{y@r@{@;mhq;pqcal qtabmwa@&/yﬁélqigglgabwlwty after being

3- hydroxy propyl, 2-hydroxyethyl, isopropyl,
subjectdd toydnexy mnrb;df{t%e latedrbtdrip tests ,which simulate shipping conditions that

1- (et hoxymet hyl ) propyl ,
are disclssédi the ﬂbMdW@/dé’lefﬂbeé' siagh! J., % W@@gw ah8rcG MBufgess,

1- et hyl - 2- hydr oxy- 2- net hyl propyl ,

Measurgﬁﬁ%ﬁayﬁ:ﬁﬁ sﬁ%BFU@’# &ng}ﬁblﬁyﬂog Lbﬁf ?wmg and Air Ride

ment s IS se cte rom pen 1 SOpP ropy

Suspen |8f\%%é?vé(@p&eﬁg p%’leﬁyé?%g E¥8W|ng yfdec% og¥/ dnd Science, Vol

dro - et hyl but y
19, ZOO%n@{q{BQ@(&R @q‘v fe ,r@rlwﬁ Agsomatlon (ISTA) Resource Book 2006, Test

1-et hyl - dr oxy-2 nethylpropyl and
Proceduzeﬁifdlso&gh, %rl? angd/J. Mancarsles, &vibeatiarebeeels k8 Gosnmercial Truck
sel ected from (S)-1-hydroxy-4-nethyl pentan-2-yl;
Shipme(ts)asla Function of Suspension and Payload”, Journal of Testing and

Evaluation, ASTM, Vol 20, No. 6, 466-469, 1992; Kipp, William I., Vibration Testing
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hydr oxy- but an- 2-yl ; 1-acetoxybutan-2-yl;
(R) - 1- met hoxybut - 2-yl; (S)-1-nmethoxybut-2-yl; (S)-1
WO bopdiogseyt pent an- 3-yl ; PCT/US2009/000759
(R) - 2- hydr oxy- 2- net hyl pentan-3-yl; (S)-2-hydroxy-2-
Equwal(ﬁﬁb@}’l‘-l@ﬁ%éﬁ v Brolrs df@eslmbﬂtid@@ HOORBRyAvinds Of Trar|1$port’7

S) - 1- hydr oxy- but an- 2 R -1 hydroxypropan- 2-y
Proceefiflys b FAY BOBEAROGIN]d, V. X el AHE¥eR Y ARafizg and

Simulatérg S&S%@Hggﬁééﬁ%? ?&egﬁ%dpqw l? b#élgng 8% International Safe
- butyl ) - 2- am no- 3- net hyl but anoate. In sone
Transﬂé@ﬁ@anaﬁem Eastn@n%n@é%%w 4006; Singhvri\R., G. Ssppgepsand P.
(S)-1 -hydroxy-pentan-3-yl, and
Rojuckdr),-"TeklyBradagolfot Simalatihg 11rucle ang Raib\dithratior and Raili Impacts in
selected from3-pentyl. In some enbodi nents, R3 is

Shipmeid by AQtootive Eﬁ%m@mawéﬂpwdmﬁgmglﬁ%ﬁmd afm) Skience, Vol. 8,

- met hyl propyl . 91] In sone e ment s 4 1s

33-41, ‘F@é@cﬁr%ﬁpgﬁﬂ %’rﬁd pga! { 200% Pgﬁzr‘gfa‘}'{')gﬁtg@gfwé?lfafmg Dynamics.

I'ona y su tuted oxa pt

ubst t razo tionall it

LAB, %laq'&ny T keBRaIese. 8RR Sudh 5. . BaBss. Marcondes,

onaIIy substituted tetrazol and optionally

Jorge As-ﬁﬁﬂ Antleedehyy R dMeasuringdhe P@r%aae rﬁmgmgp@w@nment in
sel ected fromoptionally substituted phenyl,

Refrigetsied éheelanVessnls’, Packagipghtechnplogyrand Beiemeal Mpl. 6, 175-181,
substituted pyrid-4-yl. In sone enbodinents, R4 is

1993. Aabecifiedifdingrageati a cpppoditonydoragicied)in iadedhtatiner @aednsidered
of which is optionally substituted with one or two

stablllzﬁﬂo iRAe 'SPQ&IHS Miedhg Bég‘éhf’?eﬁglnfsréfl%é’ﬁtthé’ %%Hé’ or ?lmllar physical

substitu | oner al Kyl , 0, cyano,

stabiI|ty%id/§ﬁ9+%r§|céﬂg§b'u{tﬂ%ﬁg/ a%‘f@ég%éF%@h&?%%P@@% a%;éajected to at

me enbodl R4 is.optional

ac ,
loast °%%§t,iqvenéﬁ°w BB FTGIO! hase BpeRi s MRl etANGd after being
) razol yrazol - 3-yl, each of which is
SubJect@%tQ @nalqrw@r@tigtsf Uneertain Bmbedinmentswtheylabopatory test includes
i ndependently chosen from | ower al kyl, halo, and | ower
vibration] twok/drbp, amizbr@nmurmehaageﬁﬂo 'sismpiateaaiolandi/grl vehidfar travel.
In some enbodi ments, R5 is selected from hydrogen,

The labbedtory t@st alRBahtIMdes bsddritke] af vkl e speditic ®iRlihy agent contained
substituted al kenyl, opti onal | y substituted al kyl

ina corﬁ@bbpl%aﬁdt éﬁz&ﬁ%b %‘Vﬁﬁi R %cgﬁ 8%d/¥r ﬁf’%%hli‘és Hﬁﬁlqges.

oxy, anyl . n Sone

Followi B BFa e shw% oy QTR Ot 't%”s""‘wﬁatresafr and/or
fromh dr en, fluoro, chloro, and, brono
vehlcul%r(}msvei.rfgg ity @ng/qgmhgmcal[qjg@jltw qpcygﬁglologlcal activity
enbodi mants R6 -is selected from hydr ogen, hal o, and
of the spegifi¢ binding agent isstetermninediansntampa@di to thedrhysiaal stability and/or
[094] Also provided is at | east one chemcal entity

chemicaltsbaleilityfaratio chiojfogical actiVity of the control specific binding agent. In

certain embodiments, a specific binding agent is considered to retain at least the same
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Formula Il: Formula Il and pharnmaceutically acceptable
salts thereof, wherein R3, R5, and R6 are as descri bed
wo ervomspounds of Forrmula | and wherei n R8 andP@UEBS20%000759
i ndependent | y sel ected from hydrogen, halo, optionally

or simn§HBﬁfél&é&t§f fo{d/a} KiémicaY 3%1|.tgaﬂdﬁmﬂ.mo@%|agaét;@;yﬁf the

are nepen tIy sel ected from rogen

oact BRI B0 o Y B ARG o

cted fromh hal o, , C ) :
@857 onal | IR SleiEia BagRt BIeFH, (e PGS fetains its physical
am nocar bonyl, and optionally substituted | ower
stability3 Ineans thabesipeciicdindingragsit ik atcommesition skows fess agaregation
hydr ogen, hal o, optionally substituted mnethyl,
and/or preicipitatibhyanslidrsdeniatuedioal ik @)«;orapdsitiglanomdr'rsing)mstabilizing agent
enbodi ments, R8 is selected from hydrogen, fluoro,

compar@hlwltwmé EorhbBSKIBARIONEbmpTRY  staBiliZng agtil. T¥@Phrase
In sone enbodi nents, R8 is selected from hydrogen ‘and

“retains &%@ﬁ%ﬁ#l%@ﬂ@sﬁ %bHﬁQ%Sscp fic g aash genggﬁ%é&'m”

IS se from
contain i piccliiIST B GPBTHSBRy -0 aiNGFdSRORR (16 FaTir Similaror
enbodi nents, RO is selected fromfluoro and hydrogen.

less aggregation anséprerresipiating ng/ordanaturalien afies deindsubiected to one or

hydr ogen, hal o, optionally substituted nethoxy,
more ofolbie; IahcanaItG)fyéeISEstdisu:usa&drimﬂayagraahCB%yﬂﬂm simulatarshipping
enbodi nents, R10 is selected from hydrogen, hal o,

conditiongt hoxpecitic Ibfddiﬁ[dj agehhdxy coinplokltivarsomeaingl .in BRidhtainer is
and cyano. In sone enbodi nents, R1O is selected from

con&de‘?&é‘ "t(S’Gé’(Bln i@b@(géieiaIiaésigﬁl%lﬁgg%n#%lgdg?lhphrﬁgggﬁent shows the same or

nbodi nent s

similar g{}%gg.aﬁgpéiatloﬁ%n@gHgy%r}fﬁgagﬁh’%%ﬂgp%ellﬁpiaqg%&%q tfqirdgnsubjected

4-tetraazol 6-chl.o
to at 'eq%ﬁm tﬁ%&yﬁy.'fn%%%['wre ogf%qﬁq RfoRelties 'S@Oérﬁm%ﬁamf or similar or
(ethyl propyl)-7-(2-methyl (1 ,2,3,4-tetraazol -
less aftgq beingisykiasted & gppy);rmprﬁ-tgstﬂ Ie Qﬂﬁﬂam gnmodlments a composition
- (et hyl propyl ) - 2-met hoxy-7-(2-methyl (1 , 2, 3, 4-
containedtim aaooltaibery b a icertdmztypd, &-gb] syrinige| Bleows the same or similar or
less aggregation and/or precipitation and/or denaturation after being subjected to a
laboratory test which simulates shipping conditions, followed by subsequent storage
under static conditions as the specific binding agent in the composition contained in a
container of the same type stored under static conditions and not subjected to a
laboratory test which simulates shipping conditions. In certain embodiments, a

composition contained in a container subjected to a laboratory test which simulates

shipping conditions, and followed by subsequent storage under static conditions is
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6-chloro-1 -(ethyl propyl)-7-(5-nmethyl (1
, 2, 4- oxadi azol - 3-

wQ kaoplosdedazo[ 4, 5- b] pyri di n- 2- ol 6- chl or o- 1- ( et hRCPUR9YIH00759
- 7- phenyl i m dazo[ 4, 5- b] pyri di n- 2- ol

stored &&férﬁb@m@ur@%&%@h@ﬁ and 8¢t@: TR cBrthivémBBHMens) b Foftosition
, 5= b] pyri di n- 2- ol

contalngd%‘I oc%%t%ngﬁ %}F?fe%’té a?;g(‘%t @T{ési‘méﬁ%ﬂ%%% shi ;%lﬂ?;
condltlonsb]aﬁa I&quéddz' bgrsu uer“ystgralge( <Peyr s?ét?cp (\{orzélpt])nsa Fsoétofed ata

6-chl oro- 1- a]ethyl propyl)-7-(3-pyridyl)imdazo[ 4, 5-b] py
temperatuge hepvegp @@pﬁﬂﬁ}%@z olpzpeg,ia,yf pmbqgjlments a composition contained
1- (et hyl propyl)-7-phenyl i m dazo[ 4, 5- b] pyri di n- 2- ol
in a containgr ytored dmdef $talickdomditicsisraritt not subjected to a laboratory test which
6- chl oro- 7- ( 3- chl or ophenyl ) - 1- (et hyl propyl )i m dazo[ 4, 5
simulates Bhippingleonditiohs, 4s bfored ih arfisezbr GEbtehipepdture betéh -20°C

roxyi m dazo[ 4, 5-b]pyrid in-7- yl]benzenecarbonitrile

and -80.38[. %?@'r{éﬁ@eﬂﬂ)@%ﬁrﬂ%@r SR p St EOXAIHB L RAZP EdntirrRibjected
to a Iabﬁpé}%%ﬂté% ?c:tﬁb%j&%@ tgs§%lpgﬁhrb§ ?;88& H‘get h%rlmp FBVI gy gu453n§quent

-[ 6-chl oro-1-(ethy op 2- hydr oxyi m dazo[ 4 b] pyr
storage; tmqgrﬁi@,tpq condifiops ﬁ;yqtg c{f@ﬁ@p asish1dnanth to at Ieast 24 months.
4-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr
Exemplagy stovage petieds indlutte, but arenot imit¢d thyatdeastyl nontl 3at least 3
(hydr oxynet hyl ) phenyl ] i m dazo[ 4, 5-b] pyridin-2-ol
monthsfatlekst 6monthe! dleastoPydantfis,[at-least 12 months, at least 18 months,
(et hoxynmet hyl ) phenyl ] i m dazo[ 4, 5- b] pyri di n- 2- ol

and at I@a@thizf’ﬁfb‘r&hé CERYHIDIAN hethbds bf %i&ﬁﬁ%%ecwlém&%cgg‘breganon
and/or &Jeeﬁt'agbﬂla%g Ode%agu eﬁ:ﬂ % (%ﬁﬁﬁp&?\mﬂ% yﬁsrﬂgﬁé@ﬁé' Bl %are not
limited tg vnslug mspe cgnhys |sptyle) rtléuziatlgycdoru%tl%g%e ”ﬁ’dr?t orgs%grzat{on for
example, by using a HIAC (Royco) instrument; microscopic particle counting; size-
exclusion high-performance liquid chromatography (SEC-HPLC), and SDS-PAGE. A
specific binding agent in a composition contained in a container is considered to retain
its physical stability if the specific binding agent shows the same or similar or less
aggregation and/or precipitation and/or denaturation as determined in at least one of
those determining methods, even if one or more of those properties is not the same or
similar or less as determined in one or more of those determining methods. In certain

embodiments, a specific binding agent is considered to show the same or similar or less
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b] pyridin-2-ol 6-chloro-1 -(ethyl propyl)-7-[4-
(trifluoronethoxy)phenyl]imdazo[ 4, 5-b] pyridin-2-ol

w@ 300p@9winl or o- 1- (et hyl propyl ) - 2- hydr oxyi m daz opdr/6S1»)pgoo759
ridin-7- yl]phenyl}-N, N-di net hyl car boxam de

aggreg@t &E%R&Br ré(ﬁ%ltf%d?{ SRYor 9énhRir RSP S BEOY bRARG bént is
o AV AT e e 5 9

hoxy | ) pheny| 1i m dazo b] pyri di n-2-0
[ﬁg‘éf 6- chl ﬂ%%’ HWIZ}IPQ)%?')‘UQHS?% Wﬁaéﬁzfﬁ[tﬁ'@ it ¢ghiemical
ridin-7- phenyl J- N, N- di met hyl car boxanni de

stablhtytsnmartsrtban_a(swmflcmla@rgng)agan(t In anephypqsiitéry shows dessoghiraical
- b] pyridin-2-ol phenyl)imdazo[ 4, 5-b]pyridin-

alteratidn inhd compbs{tionhyormprsisg Ja- stabifizingtdysnt (canma"redwm thes da
zo[ 4,5- b]pyridin-2-o0l6-chloro-1 -(ethylpropyl)-7-][3-

composﬁﬁdri Bb%rﬁﬂﬁ&lhﬁ’ﬂ%é %%iﬁﬁlié/%’?@ﬁﬁ OfHe éhg% ‘rrégalr'?S gs %hfmlcal

| oro- 1- (et hyl propyl) ydr oxyphenyl azo
stablllty5 FEJ rﬁéﬁh%larkp?ec C blpﬁngpa%eprg}llg achw%ﬁ;%%)p ﬁ?ﬂ?ﬂﬁd |n,5a B?ntalner
of a Ce'%}le ﬁYQ?Ir (n? é é}é{'f' % %gsa%]?ggf simiangr Igseghemical afipration
after be%{i%%eéw%[tpam@m@ Pf the: labpeatery- tesiy distdssas in mareppaph 84,
which sz‘tgll(llglt;sépg:ngommm'r}d ) Egammblesr af-cheneitalylferatigh Jncludis 2t are

not limitelity! sigk Mmadifitatidh %ﬁeﬂarﬁﬁl‘ehﬂcﬂhdlﬁg | But/ndtdmmied & klippihg.
dazo[4 5 b]pyrldln 2- ol

Cllpplng?r%?} ( %@h?ﬁ %%@Effllg%; ob?rlcflr?f% (%?EHY ?é‘%/tjﬂéfﬂ‘ ﬂﬁélfgr‘ha%ments.
In certa(nt éﬂn% H% N’Et gl}lpr}l gh Y résurn fa proEedIysng ] @Qamples %f 8Lemical

alteration include, but are not limited to, charge alteration, for example, including, but
not limited to, deamidation. Examples of chemical alteration include, but are not limited
to, hydrophilic/hydrophobic alteration, for example, including, but not limited to,
oxidation. Examples of chemical alteration include, but are not limited to, isomerization.
A specific binding agent in a composition contained in a container is considered to
retain its chemical stability if the specific binding agent shows the same or similar or
less of any type of chemical alteration after being subjected to at least one test, even if
one or more types of chemical alteration is not the same or similar or less after being
subjected to one or more tests. In certain embodiments, a composition contained in a

container of a certain type, e.g., syringe, shows the same or similar or less chemical
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- [ 4- (am nonet hyl ) phenyl ] - 6- chl or o- 1- (et hyl propyl )i m da
zo[ 4, 5- Db] pyridin-2-ol

WO 2iwoyw41L- (et hyl propyl ) - 7- ( 2- met hoxy( 4- pyr i dyPQ¥/U8i0d&@00759
o[ 4, 5- b] pyri di n-2-ol

alteratidrfghgrf Beitg (ebiBcted e%1dbdratoty TBLER¢A JiMUulatdY ShibbAd@nditions,
followe%%;ﬁ I;B’g%ﬂ's’?'i'tl %{S oaaié l?ﬁ(?%r sté4cb§ hr|1 |9]n§af8 :tHg rsggciﬁ{:])girzdi%é (agent in

60h|orol eth 4rmr phol i n-4-yl phenyl )i m
the composifjon epnt g! rgtau;?er of the same type store% ue\der%ta)tlc conditions

{4-[6-chl oro- 1 (eth | propyl ) -2- hydroxyi m dazo[ 4, 5- b] py
and notrsutijected ty la]lph@ml}y(tﬁet WBICQLSimufqtes shippingseahditions.1in certain
-(ethyl propyl)-7-[4-
embodifrients, ax gomipbgitippreomyaihediinl azeinfaife b ibjetdditoZ Riboratory test
nmet hyl 3-[6-chloro-1

which srrﬁﬁl"a@’é QEIBQWQ)COZTW&{SO%H%W@& 6y%uﬁﬁﬁﬂuent storaglelunder static

b] pyri d benzoat e 33- 66--ccC 0O0r r 00- -

condltlorr]1§.)§ %Fcf %E%?&e@%&g%@@w%ﬁ?% %E@}i}dn%‘q_‘gz ﬁté?rjalg]ef)rﬁécﬁ irnents a
Compos'étﬂ%/fbcwﬁ%&%?’p q é?'f\'eﬁ%?%lécw%g Sihpi e Nt sy lates

i din-7- ] benzoi c acid chloro 1

shipping @@nﬁypps@}d follpwesl lmsulpﬁﬁgm staspge pyider static conditions is
phenyl ]i m dazo[ 4, 5-b] pyridin-2-ol 1-((1 S)-1

stored atet tephperahyrd rhmtweeh ISP Canchd 5Y- I ¢drtain embodiments, a
chl or ophenyl )i m dazo[ 4, 5- b] pyridin-2-o0l 1-((1 R and

composh®n dortthingd-id - wékitaines tshred tﬁrd@h's%tﬁ:‘c?cirfd‘iﬂons and not subjected to
chl orophenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol

a Iabore]:té)ﬁ/ t‘ég %ﬁ%@é%ﬁpﬁlﬁ& BbAGiSHY! b ‘stored in a freezer at a
temperajufpee)ﬂ@ fd ugpqeenz(%gdn ol alg%ﬁ'] 1y ri%taPm r%ﬁ%géi’t?iérg

@156 chl or - 2- hydr oxy- 1- (pe an-3-yl)-
containggd jma &gggﬁlaergsqﬂjg?tppdp@Iaboratory test Wthh simulates shipping

conditions, and followed by subsequent storage under static conditions is stored for at
least 1 month to at least 24 months. Exemplary storage periods include, but are not
limited to, at least 1 month, at least 3 months, at least 6 months, at least 9 months, at
least 12 months, at least 18 months, and at least 24 months. Exemplary methods of
determining the amount of chemical alteration of a specific binding agent include, but
are not limited to, cation-exchange HPLC, reversed-phase HPLC, SDS-PAGE, and
peptide mapping. A specific binding agent in a composition contained in a container is
considered to retain its chemical stability if the specific binding agent shows the same or

similar or less of any type of chemical alteration as determined in at least one of those
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7-yl)picolinonitrile
-[ 3- (am nonet hyl ) phenyl ] - 6- chl or o- 1- (et hyl propyl )i m da

WQ 2j0d/0%6410] pyri di n-2-ol 6-chloro-1 -(ethyl proppth/ug20pR600759
(et hoxymet hyl ) phenyl ] i m dazo[ 4, 5- b] pyri di n- 2- ol

determ@m gfeﬂ?)cf%%/ r%ltvgl}ﬁhpgﬁ%ﬂ ofe tFhdBbiEherhizaPYltddibh)id Rbfie same

or similér: 8%%%%, nﬁ%gq; l_aé%i;[jé%l?i@%'n%hckrorﬁgfelé{t%toggld%r'tgmimrigmrﬁ%ﬁ%ooésd." In

H-indazol -6-yl)-6-chl gro-1-(ethyl propyl )i m dazo[ 4, 5-
certain gpiggqirépﬁtsQ aéfr?ec?fic binding age(nt is goresidgrye to show trge same or similar

6- chl oro- 1- (et hyl propyl )-7-(5-hydroxy(3-pyridyl))imda
or less ghé¢mjc! aqu;;gtioind%/ thegspgcific binding agent is suitable for use as a
6- chl oro- 1- (et hyl propyl )-7-(3-fl uoro-4-
pharmaeuticad)ip zemyhanm dazo[ 4, 5- b] pyri di n- 2- ol
N-({4-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5-b

i di n- . 3 « . . . .
el (i et e hoy Tt Ry pRan ) & RPSe greeine s bilogiea

. s cdins 2- ol
activity FEANS R snedtc fifiia ApdhOK'A farfngs Bbn simonstrates more
i - i di n-7-yl]phenyl }-Nrethyl car bo

biologica Y. ali4 G e afBl BieotRmpodtioh waSAepRRRa I a composition

_nmet hoxyphenyl )i m dazol 4, 5- thpt_/]ri di n- 2- ol _
comprising g-stabilizing rgest k9 Mreasey Withhewempasitierni agb¢amprisingythe

idin-7- yl]benzoic acid 1-((1 R and

stabilizitkGagenet ihe-phrayelfrexains fitg Ibjol6gichl activity” Gbo means a specific

fl uorophenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol

binding Grget #1 8 cbmpistidrPéitiined in [afcd it e Y atdbHai® By Id.4 Msyringe,
dazo[ 4, 5- b] pyridin-2-ol

demonsglfeﬁ?i?g ’%‘a%t (s SAMRTARBNNI diofogieh ekl 482 YivkrPtithPitdr the
compo%it%@?%i@?ﬁ%@#@& ﬂff%lgg%fpg'%&q%%@ qu Sﬁﬁ 4:ngclprléo<§fqﬂgqggc|)ratory
tests discussed in paragraph 84, which simulate shipping conditions. A specific binding
agent in a composition contained in a container is considered to retain its biological
activity if the specific binding agent demonstrates at least the same or similar of any
type of biological activity at a given time after the composition was prepared and after
being subjected to at least one test, even if one or more types of biological activity is not
at least the same or similar at a given time after the composition was prepared and after
being subjected to one or more tests. In certain embodiments, a composition contained
in a container of a certain type, e.g., syringe, demonstrates at least the same or similar
biological activity at a given time after the composition was prepared and after being

subjected to a laboratory test which simulates shipping conditions, followed by
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2-[6-chl oro-1- (et hyl propyl) - 2-hydroxyi m dazo[ 4, 5- b] pyr
idin-7- yl]benzenecarbonitrile
W@ 2403/09%6dli net hyl am no) net hyl ] phenyl } - 6- chl or o- B€T/US2009/000759
(et hyl propyl )i m dazo[ 4, 5- b] pyri di n- 2- ol
subseqp f'ﬁ %F%ﬁﬁ??ﬂmﬁggggkﬁﬁ@aﬁ%]aQQﬁg%h}aﬁﬁccd?M’ihaa]gent in the

compoﬂﬁrp] contay %c}'rlqodoémn g%gélﬁ) e&%% samé’ tyr ox&éggddt?r%é)ér static J:ngmons

3-[6-chl oro-1- (ethyl prop}ql) 2- hydr oxyi m dazo[ 4, 5- b] pyr
and not giihjected to a laboratory test which simulates shipping conditions. n certain

yl ] benzal dehydeN- ({3-[ 6-chl oro-1- (et hyl propyl)-2-hydro
embodixyents, dazompoSitiohpanitained-in a-gdrtaihensgubjeetduytio) a tadtonatody test
2-[6-chl oro-1- (et hyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr

which siflulates shibphrneeditiens, and followed by subsequent storage under static
6- chl oro- 7- (2- chl or o- 4- net hyl phenyl ) - 1-

condltlc(r%t E%‘td}bep& Zfempf’é}%glr% b%e’t\p &y Q'°§'th2§% In certain embodiments, a

l'oro-7 t hoxyphen

compoéﬁ?&@%@t&frﬁ%ﬂ gggﬁtéﬂ{ﬁ% su@le]tcﬁ%% t%glr%ltory tgét which simulates
shlppinétypg%%)p)ng? %9%1 ch ¥ Oég %gu%lli glpgr}gsgodnd@,qstatlc conditions is
fl uorophenyl )i m dazo[ 4, 5-b] pyri di n-2-o0l 6-chl oro-1-(eth
stored g @tammr)atme(@tweehwlqoﬁramﬂ 45?(; 2hrycgitaindembpdintents, a
b] pyri di n- 2- ol

compositigr{ ¢¢rithBR)d) in-d tontairier| st@redyshder weatity tonditiond andnoét Bhbjected to
nyl i m dazo[ 4,5- b]pyridin-2-ol 1-((1

a Iaborﬁbr@te@yWF@WSlhﬁﬂﬂe%%Hlﬁplﬁ%%hQﬁanz lédstored ina freezer at a

f1 uorophenyl )i m dazo[ 4 pyridin-2- 6-chl oro-1

temperaﬁﬁ% B¥4vgé 49 ?“g %Hf pyrd‘sgit hl¥1I ée]rfe“‘l Iﬂgrg)glgheﬁfs a $omp03|t|on

contained in a container subjected to a laboratory test which simulates shipping
conditions, and followed by subsequent storage under static conditions is stored for at
least 1 month to at least 24 months. Exemplary storage periods include, but are not
limited to, at least 1 month, at least 3 months, at least 6 months, at least 9 months, at
least 12 months, at least 18 months, and at least 24 months. In certain embodiments,
biological activity is determined by an assay appropriate for determining biological
activity. Exemplary assays to determine biological activity of a specific binding agent
include, but are not limited to, antigen binding assays and receptor phosphorylation
assays. Exemplary antigen binding assays include, but are not limited to, ELISA
assays, immunoprecipitation assays, and affinity assays, for example, including, but not

limited to, BIAcore® assays. Certain exemplary methods and assays to determine
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6-chl oro-7-(5-chloro(3-pyridyl))-1-(ethyl propyl)i m daz
o[ 4, 5-

Whr@yodgien- 2- ol 2-[ 6- chl or o- 7- (4-f I uor ophenyl ) - PETIYs200%§00759
i m dazo[ 4, 5- b] pyridinyl]propane-1 , 3-di ol

NKL h
blologléﬁ%{l%ltrygéfi@kfégfﬁoy@&@!)py %;éHt@T@Rrée KL b aver%erelndd %cnbed €.9.,in

U.s. Py R 2DOAIT555, pybisnes Fehman 19,3004, Fefiein aagmelary
method 4ri ar e’ teé%"wsmlpgfﬁat setivRNsPociFhiaging aganta o IL- 1R

o[ 4, 5- bj pyridin-

have b@ertﬁewrtbeﬁ/ €3-hif \dr%p‘w;hcatl@aNﬁetaQ&M(@meup)whﬁdjmy 20,
o[ 4, 5-

2004. 6][9n§ini eemplant frethdas anda(sedanqodetpnh)ne?bibwctalia‘dtiuiw of specific
nmet hyl ) (4- pyridyl)]im dazo[ 4, 5-b] pyri di n-2- ol

bindingGagdttOTMNF 4rid of specific blndlng agents to TNF-R have been described,
- et hyI 2- hydroxyethyl )-7-(2-pyridyl)imdazo[ 4

L TP —
ina cor%lnje_r I§ ﬁ@s@érﬁg&p&%? gaﬁ'glogiceheg}vgy-}f ihg specific binding agent
| yor ophenyl )i m dazol 4, yridin-2-9
demonqtrqteg g? lepstt §a@mwoe|6w§bpgwy typs- Qfmlglpgmpj egtivity at a given
f 1 uor ophenyl )| m dazo[ 4, 5- b] pyri di n- 2- ol
time after tite coropdsitign svasopreparey as dgtgrmined in by lgasbppe dssagaaven if

o[4,5- b]pyridin-2-0l1-((1 S)-1

one or metdjyiped-ditdological bgtivity/at(Bgideditine afteptrnydmpbsition was
chl oroi m dazo[ 4, 5- b] pyri di n- 2- ol

prepare@' |§ *Ho‘? "tﬁe éal(:'n%t&yelﬁﬁ@%e}je?erﬁﬁﬁ&lj HPHRE Br P e bl s M SR8 rtain

- bl pyridin-2-0

embodlﬁwf‘?@é oa[)?pgcu{lc b A#?%?BQEHQ‘.'&O& d%?e@YOdagmrs?rgYe 21 @ag? e same

or S|mller 6}&%}%@3 yl )f.na ﬁbﬁt Bﬁgggﬂr&% ﬁogu‘%glpﬁlro% \Z/aé prepared if the

(29)-2-[7- $3 4-di f I uor ophenyl) - 6-chl or o- 2- hydr oxyi m da
spemﬁcﬁpdung_agen is suitable for use as a pharmaceutical in a human.

[088] In certain embodiments, biologically active TNF receptors are
capable of binding greater than 0.1 nmoles TNF per nmole receptor. In certain
embodiments, biologically active TNF receptors are capable of binding greater than 0.5
nmole TNF per nmole receptor in standard binding assays. Certain exemplary binding
assays and metho‘ds to determine binding of TNF and TNF-R have been described,
e.g., in U.S. Patent No. 5,945,397.

[089] “Aggregation” refers to the formation of multimers of individual

protein molecules through non-covalent or covalent interactions. Aggregation also
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b] pyri di nyl ] butyl (2S)-2-am no- 3-nethyl butanoate 1-((1
S) - 1-et hyl - 2- hydr oxyet hyl ) - 6-chl oro-7- (4-
W(Dr&(tohm%\ﬁphenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol 6- chl BEUI200%000759
hyl propyl ) - (5f|uoro(2 pyridyl))im dazo[ 4, 5-
refers tQ]tﬁ%"fér%élro% %arflcles Pﬂrtlcye? be elther subvmbﬁ S)r visi Ie

l'oro-1 propy uoro 4-pyrid

Subws@; Ra@pf%ﬂpé/ Oﬂfd?'aﬁ&&t‘ﬁﬁéé ﬁeul\gmngr 13007%/!4 Visible particles are of a

met hyl p &/bmdazo[45b]pyr|d|n -ol 4-T1 -((1 95)-1
size grea;tahmanzi divVbxAggtegalion-cani ke teversible or irreversible. In certain
hydr oxyi m dazo[ 4, 5-b] pyri di n-7-yl ] benzenecarbonitrile

instancés CWhen the 1dss- dfhéﬁfa@* étriwturel vk partial (ARSIGINga3deyirs, i Hyidé@Zhobic
0[4 5- Db] pyr| d| n- 2

amino 5’?8 '?éQBET, ! vt éZJ{yg ‘%“?ﬂddé%ﬂ Withik the 8T fBYdin 'stuife are
exposegjﬁ q%é Is? lﬂrﬁ_ﬂdjg %th%\é'\ %ﬁsginc%%?ﬁﬁ% prcfrﬁotce%l hoydD éphoblc-hydrophoblc

I 2-pyridyl net hyl et hyl )i m daz
mteractg:[r@ @gt(m%ﬁwégl(y{@ag;)gq(temp%oleculgg reSLSItm r¥ aggegatlon Srisailam et
4-di f uorogren yl ) - 6-chl or o- 2- hydr oxyi m dazol 4,

al., JAméb?fﬂiWQ@mw(?bm -8di2A02). dgrexamplep haseletermined that certain
(2S)-2-[6-chloro-7-(4-fl uorophenyl)-2-hydroxyi m dazo[ 4

conformatiortd phiangespf & pubtein dc&mﬁpagﬁaggmbat and that certain regions of
(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyi m dazo[ 4

specmo &otéiih@bbh @eﬁﬁb]\@ﬁ’éd’ bs paRlcutarfeipoRsibh ﬂ%'thétfé‘r'ﬂﬁéﬁcﬁ'n of

| oro-1- (et hyl propyl)-2-"hydr oxyi m dazol 4, | pyr
aggregét‘é's Iﬁ gi‘t%]rg%%&éﬂcréﬁyﬁ Oqglhb%aé‘géég&QCé& beli Fl&uc,séd iIJy heat (Sun et

a3 A5 P 01, o o A et BT .

fl uorophenyl )i m dazo[ 4, 5-b] p r|d|n_2 ol ) _
supra), @ngieggents-guehras, g Q@M),{spp opphelipiditjagibara et al., Biochem

met hyl propyl ) et hyl ] i m dazo[ 4, 5- b] pyri di n- 2- ol
41(3): 1020-6 (2002)). Aggregation can be a significant problem in in vitro protein
purification and formulation. In certain instances, after formation of aggregates,
solubilization with strong denaturating solutions followed by renaturation and proper
refolding may be needed before biological activity is restored.

[090] “Denaturation” refers to an alteration of the three-dimensional
structure of a polypeptide. Three-dimensional structure of a polypeptide includes, but is
not limited to, secondary structure and tertiary structure. Secondary structure refers to
the local conformation of a portion of a polypeptide. Certain exemplary secondary

structures include, but are not limited to, a helix; B conformation, B sheet, and B turn.

Tertiary structure refers to the overall three-dimensional arrangement of atoms in a

36



1- ((1R) - 1- et hyl - 2- hydr oxyet hyl ) - 6-chl or o- 7- ( 4-
fl uorophenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol

W@ 2000ABp41L- ( met hoxynet hyl ) propyl ] - 6- chl or o- 7- (BET/US2009/000759
fl uor ophenyl )i m dazo[ 4, 5-b] pyridin-2-ol 1-((1

polypep"_ﬁ)de1 Iﬁtcfé\‘ﬂan?nﬁl/éﬁd%y ?érh&érl st?ucft@re“m@hbbﬁ%t%?&ﬁ%s)béiween amino

chl oroi m dazo[ 4, 5- b] pyri di n- 2- ol

acids tqalquor i %}yérﬁagg ﬁgrli]llgggf Eétﬁu%nge (Ifﬁ ?ertam instances, the
alteratiop Sﬁjﬁu%? TSR ﬁfﬂssﬂﬁﬁﬁﬁ h & pRRbepiide i paryly or

met hoxynet hyl ) propyl ] - 6-chl oro-7-(5-f| uoro(2-
comple@ ¥ pafalded. iniéertdin imstaness. itae @iteragion of three-dimensional structure
6-chl oro- 1- (et hyl propyl )-7-(2-thienyl)im dazol[ 4, 5-b] py
is sufficierditecausé a partial or complete loss of function. In certain instances,
6-chl oro- 1- (et hyl propyl )-7-(3-thienyl)i m dazo[ 4, 5-b] py

denaturatidh tad- tﬂi induced by exposure of a polypeptlde to any one or more of the
6-chl oro-7-(5- chlor02th|enyl)) (ethylpropyl)lm az

followmgl[ ‘he%ft oPH egtrern (Pi%%mi so{venf l).}%lp tt Smlled Pﬂ aIcohol and
acetone; é{qﬁ?;lgegpsny’bc%c)wgt ﬁ@f rjucgtginalfﬁclﬁ% éﬁ% d chag’tr(S;Sic reggents

i enyl )i m dazo[ 4, 5-b] pyridi n-2-ol 1-( ZBV(
mcludmgePHwotémw D pEea Ny m&ﬂlae 6’LY¢'-'C{®J%WQN gertain instances,
t hi enyl))i m dazo[ 4, 5- b] pyri di n- 2- ol
denaturatienlob agolygeptideucaropd snducediby @xpnaiire of the polypeptide tora
i dazo[4,5- b]pyridin-2-ol 1-((1
surfaceB)‘alcoﬁtbliy\br,ﬂ‘ohmlamme?ﬁrwwmg bt etdintitdbtd, lodataihérs comprising
pyridyl))imdazo[ 4, 5-b] pyridin-2-ol 1-((1 S)-1

glass, sté?ﬁl@)éb's?&él}’ﬁél?édr%b%ié 'p?)&héﬁéfhﬁ@?ﬂﬁé‘% {T&on®), polyurethane,

| uor oi m dazo

sullconesbol vﬁgh¥+lgagg %ﬁg&?ﬂﬁﬂ) q%tﬁtg ?é@/eZterér% pgly%lefm In certain
mstanc# Lﬁlﬂ“@bﬂéhw )O?}éﬂ??i&%ef e %l c%ﬂng?{a :Iqurpoeg?%é expqgure of the polypeptide

S) - 1- et hyl - 2- hydr oxyet hyl ) - 6-chl oro-7- (5-fl uor o( 2- .
to a surface of a container closure for example, including, but not limited to, container

closures comprising silicone oil, butyl rubber, fluorocarbon and tungsten. In certain
instances, denaturation of a polypeptide can be induced by exposure of the polypeptide
to a phase interface, for example, including, but not limited to an air/liquid interface, an
ice/liquid interface, and an aqueous/oil interface. In certain instances, denaturation of
certain polypeptides, for example, globular proteins, by exposure to organic solvents,
urea, and detergents results in disruption of hydrophobic interactions within the
polypeptide. In certain instances, denaturation of a polypeptide by exposure to, for

example, pH extremes results in alteration of the net charge of the polypeptide, which
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pyridyl))im dazo[ 4, 5- b] pyri di n- 2- ol

1- ((1R) - 1- et hyl - 2- hydr oxy- 2- net hyl propyl ) - 6- chl or o- 7- (
wW®200p0eerD( 2- pyri dyl ) )i m dazo[ 4, 5- b] pyri di n- 2-BET/US2009/000759

1-[(1S)-1- (et hoxynet hyl ) propyl ] -6-chl oro-7-(5-fl uoro(

‘ causes%ﬁcﬁ%ét&{é p%di%l&@%ﬁhﬁjl%}lgmlgx lof QERF% @}drf)?e% bondin wi}hip the
fl uoro(2- pyrldyl))lmdazo[4 5- b] pyridin-2-ol 1-((1
po'ype%d -et hyl - 2- hydr oxy- 2- net hyl propyl) 6 chl or o- 7- (4-

fI uorophe | )i m dazo[ 4, 5- b] pyri di n-
-2-[6- %’Pﬁ tarm Bhipping oslipRe 9y §h'Epﬁ9de§%ﬁ tﬁltﬁﬁa[ﬁp[ommg a
5 b] pyri di nyl ] butyl acetate 11--[[((11 S))-
composttichym axontairier-imst vehigleppirplreehgnd/os sbip, dnycarw- l(odute, for any
fl uorophenyl )i m dazo[4,5-b]pyridin-2-0l p henyl) im
distance darsd at any femperddlirepy rid in-
1- ((1R) - 2- am no- 1- ethyI et hyl ) -6-chl oro-7-(4-

[bbﬂgr ophenyhg bRt cﬁreé m% i r?s (&11 S %tlc storage

am no-1 -et - b- ch oro- /-

condltlorﬁér %% i“?o e&ﬁlﬁ%‘l oﬁa&%ﬁﬁé%ﬁtg &%aﬁ%%r{lﬁéﬁoc%tlgg w@mu? Shipping.

ridin but acet am d
@551{13) 54 %ﬁ}mpe%we{er@ terihgspage pgtween a liquid in a
f1 uorophenyl )i m dazo[ 4, 5- b] pyri_di n-2- ol
container and e QOfatﬁil’rQE-Cio%ﬂﬁylséienﬂg Bigthe &r () andsFigues 6(4) and (B).
pyridyl))im dazo[ 4, 5- b] pyri di n- 2- ol
In certalt ¢inDBYiAents; the leadspacé-is loflarsigdisugh Yhat-dwmeniscysiis (armed by
o[4,5- b]pyridinyl]butyl}acetamde 1-((1 S)-1

the Ilqurdleifl]gl?(% gﬁg%lﬁ%tﬁmﬁr} iﬁﬁgbﬁb’%sﬂr{% g?‘r??giggt Prm_?roééo%/. As used

herein, ? ?EH(JBTH(')SD%G ny?ﬁefgr(n%dgzc (@F EQ\%& EP%&% cﬁ g%bf)% ngﬁil 'ﬁraocclnt?e & When
the coné ifar g¥n)a rpe/al?upnghﬁ p05| zo[ Ahe melwps%{.lls%lx?ends acrosé Qhe

; -chl oro-7-(4-fl uorophenyl)-2-hydroxyi m dazol[ 4, 5-
dlametqg]o‘gﬁq,qntﬁwer gpgmq hqHid feurdies thg bgtigm surface of the container

closure. In certain embodiments, the headspace is the distance between the top of the
meniscus and the bottom surface of the container closure, e.g., the flat body portion in
the center of a plunger. In certain embodiments, the headspace is of a size such that a
meniscus is not formed, but is of a size such that an air bubble is formed by the liquid in
the container, which is visible by eye or by light microscopy. As used herein, an “air
bubble” does not extend across the diameter of a container when the container is in a
vertical position, and some, but not all, of the liquid touches the bottom surface of the
container closure. In certain embodiments, the air bubble is spherical in shape. In

certain of those embodiments, the headspace is the diameter of the air bubble. In
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6-chl oro- 1- (et hyl et hyl ) - 7- pyrazol yl i m dazo[ 4, 5- b] pyri
di n- 2- ol

WA 2(00ABp41L- et hyl - 2- hydr oxyet hyl ) - 6- chl or o- 7- pyP&@®Uk2009/600759
i dazo[ 4, 5- b] pyridin-2-ol

certain @nﬁﬁb’d%@nt% frd Qh"bﬂbﬁ@’k)ﬁol si)ﬁeﬂ'f‘élhbf lsA¥paZ 9h cartdln daaria
- bl pyr1din-2-ol

embodnn{%%%b%a@m%xfa%s%@ﬁé@é] R TRor.

he benefit of S Pr oyi on Ilcatlonl\lo
neadspdss (sbegREIe Airaensian g oy bopbl M pestdipsipedieats.
Application No. 61/065,065 is incorporated herel n by
headspaee is measurad usisg safiperst yinfegrtaimgugiuepdiments. B 10H2]
Stabilized conpositions of specific binding agents to
magnifyitidNi€ns is used ith bicedifiegl sk oalibratediédfipern drosxemplainy taliper is
bi nding agents to IL-1 R 1 in containers are provided.

Mitutoyd/Seiied 50, MBKI AmBEN90G- QIR BUCR GER eMbdiihefts ead8pace is
provi ded. BACKGROUND [003] Certain therapeutic

measurEB'U%g‘?dné EFOs%SEBrdr@emﬁf?ggé({de rdRe b r24E 8L Sn eHhod(i:rggnts,

i nstanc erapeuti c conpositionsS are
ontai ners,, for and shi

calipers, fredAHior opt LRCUSENER RN BRY 4 BFSOLK & BB RSRLBT e botam

W th storage and shipping conditions, as well as th
of the flgtjardypf therrlunger using calipers. dn gepRin emberiments, tnmheadspace of
not limted to, subcutaneous, intramnuscular or
a prefillechand \stoppared rﬂyéogé@merasur@d witbampptical companatoer $\n
i nclude, but are not |limted to, an anpoul e,
exemplaliysgmigabtempuratoois, DélfrohitdD IR 16 Horintal Optics Gcﬂnparator In
di sposabl e syringe suitable for prefilling, and

certain S&dH émb%dﬁﬁéﬁ’tsvhféasmaéiﬁeﬁfs zﬂjealﬁédé’b%gilé‘éh Qhe Bgrmge in a vertical

certaln I nstances erapeuti c cofmnposit

posntloncé?'ﬂnt ﬁé(eé‘ﬁ {or}hghd%gﬁg Ileﬁygmﬁ? ﬁ{ﬁgﬁﬁ’gp ﬁbégegfég%gbeqt%cgonto a screen

IC CcO OSItJO 004], Therapeutic _
for msp%% b HirsTs SreRtisPhorartor Are G I Feqord thamdistance
for m particles and/ or show aggregatl on upon exposure
between §estanpfi thg ragaiseus i theabeitaoradithe atbodyiohthe plunger. In certain
conpositions which exhibit particle formation and/ or
embodimggts dla¢ headspameistthe istanteairc adllimetersrfadmsbeé tap betHeomeniscus
adm ni stration and nust be disposed of. It is

to the b&&TGThE flat Bo&¢ bf epluAgéances, to provide stabilized
t herapeutic con‘posn tions in containers which, when

[(?g‘gosed Ly %ﬁh?%l@%ﬁﬁpﬁl@ i& 95 rﬁﬁ%oﬁ aﬁm?h thd feadspace

s susceptl OF nat oM -an
measur89&hf %a:g M or less using the caliper and/or microscope measurement

methods described above in paragraph 90 and in Example 2 below. A headspace is
considered “minimized” if the headspace measurement is 3.0 mm or less using at least
one measurement method, even if the measurement is greater than 3.0 mm using one

or more other tests. Certain exemplary minimized headspace measurements include,
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SUMVARY [005] In certain enbodinents, a prefilled

syringe containing a conposition conprising a specific
whemdioysg4gent i s provi ded, wherein the speci f PCT/US2009/000759

bi ndi ng agent contained in the prefilled syringe is

but are HofRinitedd; 2 7ARM of Rs8E6E ABMANEPRSEES! 5 mif d?ﬁ@&,Ldf?l?% mm or

syringe containing a conposition conprising a Spé

i nd| e [ | ded ' eadspace between
s, or7h A BRI B 015"l B IS pr 2L By Rty 87 i SE1%E6r no
d wherein the specific binding agent contained in
detectablfheadspACE e dn SpRAILEMPOJLRSNS| heddinimized headaRassd of
preparing a prefilled syringe conprising introducing
measurenent is bewygamgsd mntang St MmmicdRgnnsand 2:6 sacer 1.6 mm and
bi ndi ng agent such that a headspace between the
2.0 mm¢onpdsand drb amd. Sesy eigigEigaresyBg. irs certainnérnbddinaerts,
wherein the specific binding agent contained in the

headspBE€id MiiFhized WABA the helhabphde 88nndtHBIneaRuFE LSihg the caliper
enbodi nents, a nmethod for stabilizing a specific

oo ISRy AR BB 9 O

ermboc TR B SR Bk bl St T

and a syringe closure is mnimzed, and wherein the
. such er@%@mr{{s,ﬁhﬂm \§nwaE pubblenyisibiraBy exe o dydight inmiceascopy.
syringe is stabilized. BRI EF DESCRI PTI ON OF THE FI GURES
[P9B] Fi guk écdntainenslasiee’sefdrisito taypart oRASKEaifher or container
conpositions at various protein concentrations
assembiynthatabedrs or seals sheatordt@ired! 112 it émbodinterd8atnezeshtainer
at various time points by native SEC- HPLC, according

closure %g‘!icishﬁ cBRIpositiotCitgReth ton&rirPIf cértag-ro%mg‘éﬂﬁﬁ ﬁSS[TfHencontainer

(nononer); (B) percent aggregat pre-pegk

b ; g9 ;

cosure F ke FhOMIE 0 M AL Boel el ATy ele. bu
0 cgqtrati ona, @fter [ nca_bati ng in prefilled glass

are not ﬁW@F’ I1BckARSy NI RGRILNGRrSy ABE I SIORRETSI ass st aked needl e

syringes at 4C for 24 weeks, and anal yzed at various
098k poi ntA “wrgfilied syingsECefers to acktainegfara eompasitien, for
di scussed in Exanple 1. [01 1] Figure 3 shows the
exampl@ea trerapewtiocgapbsitionnionehich the eBAtditherlis @osyrivgje, it somposition
in a polysorbate-free formulation in COP plastic

is placed e shes{wrde pri ©f ddrpistRationsreRe FohRloditiiHAh ibalieAt and the
A4C for 4 weeks, 10 weeks, 22 weeks, 32 weeks, or 52

. . L ¢ L Bning.
syringe ‘gﬁa 3 ngg Q\gﬁ{ a § ﬁ%%és: Ctb%rggés fngﬁ%'ﬂ’l/eg bt hof nRBL1E; a Mhger. In
certain embodiments, the composition is placed in the syringe in a manufacturing fill
facility. In certain embodiments, the syringe is washed and sterilized prior to placing the
composition in the syringe. In certain embodiments, the prefilled syringe includes the

composition for at least 1 day, or at least 7 days, or at least 14 days, or at least 1

month, or at least 6 months, or at least 1 year, or at least 2 years prior to administration
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SEC- HPLC, according to the work di scussed in Exanple
1. [012] Figure 4 shows the size distribution of

W@ Tipmod6ee1 sanpl es. The figure shows the sub-vi BCDUS2009/000759
particle size, as indicated by the intensity weighted

of the 06 sﬂio?lttb'%’fﬂﬂlé’rﬂ IRc ﬂghq:an'ﬁ%d f@é&@f.ﬁ&& %98{@% is subject

ous pre i ng an shi ppi ng con I 'ons acco
th k di sc in Exanple 2. [013] Figure 5 (A
to storalgg 02% P8 C&?‘i@ﬁ‘& of a st aked- needl e syringe and
¥r| nge components;. . Fi ;,lre é)B% is.a schematic
[89 &l ng of TR¢ 38 isiicon S\Wfﬁﬁ% hikicagt SORmPAIgH)sha semi-inorganic
that is not mnlmzed& dFlgureGShovvsaprefllled
polymegbaserdyen dbe stiuaiungl wnit iwhera R isan iosganjc gRaXL i certain
and a headspace, or a mnimzed headspace, according
emboditmertdighesilicodiess peseiinethysilarahe, Aso (éferfeidsamsitcond oil.
m nim zed, showi ng a headspace of 4.5 nm (B)

certain mﬁwomrasﬁtshﬁeedmml §méﬂ9f 4 sPfihgS baRbi, the ryuﬁﬂa @ syringe

headspace of 1.5 mmwth a neniscus; and (right

plunger ami)?)' W}égﬁrfggélg?B%n@%&%gﬁ&e\éfszéﬁ%g% %tjh ﬁlﬁ@oﬁmﬂ&%}@m
embod'mﬁ%@tm(ixggﬁrﬁé Bt Sranlly nthes Haeueed dSuRGDut not

beginning at a Hndlll site, through a Sail site. The

limited tey étquég%rars&gxaﬁ@d withrailigose: | Gertain exemplanepelydimethylsiloxanes
codon begins at nucleotide 141 5. [01 6] Figure 8

include shutvaretriod limniiedctoaBlosv €ernirg e 860fMediealaRaNKlindudingifoodyample,
heavy chain (SEQ ID NO 2). The 1 g& signal peptide is

but not liMited it Bew CHMINGT 860 MedietiFNidi Haviy 8addozity logt3ber
and is not underlined, and the constant reglon isin

centnst&gﬁgﬁlgoﬁﬁécﬁwéﬁfﬂﬁ)i\f%ﬂ%ﬁl@dj@l@pﬁ \ﬁ%ﬁ? W%@@ec(eggétokes
oon e S S o

E g{ggh a Sail site. The start_codon_begins at
Commghd\@ flyid. JAcerizin smbedipants. @@,«gpﬁ@oaﬂsmtay@@tcpruﬂwe

717. [01 8] Figure 10 shows the am no acid sequence of
surfacet e ceraiembodimenis dsilicensail Is yipedodrathe $@fage. Din@rtain
4). The kappa signal peptide is underlined, the

embodimants) dilzonedilos bakedn |6 zprtai ednbbdﬁhént@ndlllﬁ@lﬁe oil is cross-linked.
underlined, and the constant region is in | ower

[698e. DETAI A HELRERSRIETENRY Smdterdithii, Wbyﬁfgcﬁaé%léﬂrface

The section headings used herein are for
oo 8P AR AUEHRET et e P4 bl s e

Al !
but are no! IlmﬁeéI to, S|I|cone, polytetrafluoroethylene (Teflon®), and TriboGlide®
(TriboFilm Research, Inc., Raleigh, NC). Certain exemplary coatings of stoppers
include, but are not limited to, Omniflex (Helvoet Pharma, Inc., Pennsauken, NJ),

Nanoskin (plasma-coated perfluropolyether [PFPE] on Helvovet stoppers [formulation
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portions of docunents cited in this application,
including but not limted to patents, patent
wappbiogwmti ons, articles, books, and treatises,PEF/ES2009/000759

expressly incorporated by reference herein in their
|=M457]em.4nrﬁ4ibbmm Ralgigh! NS @nd ! Flufdtec®eeatkyd %%ﬁkoom%d O5umida-Ku,

nore of the docunents, or portions of docunen
Tokyo)lncorporated by reference defines a term that

‘contradicts that termis definition in this

[@QQLL,CZL'GS b t%@%'g b&dn%gg%ﬁﬁ %Zoﬂucﬁt aRerabemg

ollgonucleotlde synt hesi s, and tlssue cul ture and
appliedite ararsainer.ifonerample. iagludingobut neti lisnited 1@ syringsn)s treated

Enzymatic reactions and purification techni qgues may be
with heatetheoebwepromatongibingingoofsiinorectoithe rsusfagpaxfithé cantaimesr.

or as comonly acconplished in the art or as described

[0806]) n. ThPhé esrayWross-linkdsifloGse refer e Lelds8SinkBYIelslicone oil
general ly perforned according to conventional nethods

which h‘é@'dee‘ﬁr’élmgeétgdtta% &oks: ?Hglnpﬁéja%@n't.b@? :{‘h?{@ét&lg%ﬁlcgne oils

genera nore Sspecli erences are

include %2@ ag'eé{: i,se ttggglllgaﬁéplls %Y'@éﬁ%g?ﬁ‘ﬁsgﬂé 6f&r§ét|o%al chemical
Labor at ory l\/hnual %@d ed Col d Spring Harb

groups eRablng gr,q;sﬁ»‘ngg!g o] d‘.)l|sp‘}‘n ﬁéem}%rconwnqrmqlbgg‘@lbable cross-
Unl ess specific definitions are provided, the

linkablergiligomel @F inchislest but isewtilimitesitoe BovoGoming® MIBN4t4159.
| aborat ory procedures and techni ques of, anal yti cal

ExemplahecriossHinkingytnéditeients dighade, but eanst rMJtedﬂd esingentdy
and pharmaceuti cal chem stry described herein are

irradiatib R OGREIu ng{ fc}f"é‘i% mml%dﬁegxbﬁdrgﬁo a«—{r{ electron, x-ray, or y-

anda echnlq used for
ray Sougié dreesmeny ?}%ﬁmﬁ?@hyp DB @Rl nbufot imited

patlents [021] In this appllcatlon the use of the

to, oxygenRjasma. i ncl udes the plural unless specifically
stated otherwise. In this application, the word "a" or
(O] msansTHaaterrrse{‘sﬂiconelfremrrnaﬁeriai’band finatarial laxtlat slicone”
otherw se. In this application, the use of "or" neans

refers td atatiéndl’'usedl indhe sRanufaciue by aToatalePdbhgcohtdner Elobli@ in which
context of a multiple dependent claim the use of "or"

no snllcdn%]C RS b8k dbied 'fE’rc%aL %‘ﬂl BE. Mh %éﬁgf ngﬁﬁ’&ﬂgeQﬁlc&‘ie is not

dependent claimin t ernatlve onl'y. Further nore,

detectal?lgeasuc?&seg%hﬁéaem oq{en%) Ja@gé th‘%gfonﬂ\?ﬁ%\%& aﬁé&%ﬁé the material to

svrt BT Bcobl Rt o A S S o SRRl

unit and el enents or corrponents that conprise nore

Coupleq Rlasnem 8 GRiassayicospleshwith Mass Speetrametry (1GRMS: atomic
[022] Receptor Activator of NF-kB Ligand (RANKL), also
emissiokspentrascopy (ICP-AES), or atomic absorption (ICP-AA), as described in

Kennan JJ, Breen LL, Lane TH, Taylor RB., Methods for detecting silicones in biological

matrixes, Analytical Chemistry, 71(15):3054-60, 1999; Mundry T, Surmann P, Schurreit
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Ost eoprotegerin Ligand (OPG.), a nenber of the tunor
necrosis factor (TNF) fam |y of cytokines, pronotes

wo oooamedean of osteocl asts through binding to tPEr/US2009/000759
receptor, RANK. In certain instances, increased

T. Trac%séﬁélgélé%tf s Bht‘é iMin ‘"a%ESP g%?er%t rﬁl?lﬂ‘ﬁ@ﬁ apH gl Hlass containers

ost eopeni ¢ di sor ers I nc o Imte
o8 RRSEETEL  R SR Gl P By v .
o 2, S L350 i T e e Sk

ost eopeni ¢ di sorders. Certain specific binding agents
phosphorousAsing liguigl chtomatography eoupled withi seotor dietd bighi resplution ICP-
have been described. See, e.g., U 'S. Publication No.
MS, Mié’rﬁﬁﬁéﬁﬁlﬁﬁ%ﬁmaﬁ,mmﬁfmmEE)b;D.L@B-m 18r KRPAdns PhiHumann KG.,
hereby i ncorporated by reference for any purpose.

Develo;ﬁr@n@ﬁi of & FEPEHRIDMS fléthdd Yorl a%cﬁr&&étd&él‘?ﬁm%ﬁéﬁ‘af?fta%@s of silicon

h the inflammatory response. In certaln instances,

n b'°'°éheﬂ%¢%émné$'fsﬁﬁ?é'§é ool RSP ARSESHE. 3313 233%5 861 or )2
Fourier RS0 RS 6118} SB8LtRSFOpIGASIAY - eeLddscrRg by Siverstein,

has been reported that IL-1 first binds to IL-1 R1;

R.M., Bassler, gA&R, MoriilhehG: Spegirometiodanti§cationpptrganic Compounds,
(Geenfeder et al., 1995, J. Biol. Chem 270:13757-1

Sth Ed. 3151, ordaingeldHDiMeneddghy, YiRhi8, B.J AkbututnhOl, dFyuris (radsform
70-31 79; Cullinan et al., 1998, J. |Inmmunol ogy 16

Infrared]Aﬁ@l’ﬂ-r RGeRhr Méﬁde@nﬁ@ei&haﬁc@@edﬁo@&éﬁi&ﬁh@fﬁgs Of S|I|cone oil

resulting in the induction of a cellular response.

Remove@f r&ﬁ%é&&ﬁ&' Yﬂ%ﬁg%fgp?ﬁshlgrb T EE f?:ldti%ﬂt\f?iﬂfliﬁetmotomy And

preventing |

cincofl ?h? Yo el And SR ?ﬁ@%%#ﬁ?lnonﬁyﬁf-%S 2005

ated diseases. In certajn instances, specif
Silicon @.%Slﬁ’gerg et to be detectaliesif it jmnef detectableyimat lﬁgSt ene of these
IL-1 receptor. Certain specific binding agents to IL-1
tests, evenif itiia dleteiitable ibwnenat mbrerthed tests. ant i bodi es, have
been descri bed. See, e.g., U S. Publication No.
[Q002) 0097 7Tk tephriyl ustirizsnMipe2Bate?RPand\rhaterias Ideks elbricant”
i ncorporated by reference for any purpose. [024] Tunor

refers td)Afdt&FAIUsedGh he n?ar(d'f&ﬁ@re 6# §Q;o'ﬁféﬁM@r é‘lsa eBRRARE! Hds@edn which

tunmor necrosis factor- b, al so known as
L
no Iubrlég (i ot?é)jér{‘p%% e‘?ﬁgs@g%]p% Hﬁc m%ﬂéﬁﬂgeﬁﬂg%%wgrlugwant is not
ff I
ool A BEAT T BB B Sl e mater 1o
functional characteristics of these two cytoki nes have
solvent thaf yyill eytrast iuRecants and sietestingdebdeanthyoeitter (17RR. Inductively
Conpl enentary cDNA cl ones encodi ng TNF a (Pennica et
CoupledaPlgsma (ICP) assay coupled with Mass Spectrometry (ICP-MS), atomic

emission spectroscopy (ICP-AES), or atomic absorption (ICP-AA), as described in

Kennan JJ, Breen LL, Lane TH, Taylor RB., Methods for detecting silicones in biological
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Nature 312:724, 1984) and TNF b (Gay et al., Nature
312:721 , 1984) have been isolated, permtting further
w@regowssrl and bi ol ogi cal characterizati on of PAMES2009/000759
[025] TNF proteins initiate their biological effect on

matnxe%e)\hélgtlbél Eivé ?ét@ %ﬁﬁfﬁmﬁ@y@ﬁ@%tﬂgﬂg ﬁ.ﬁﬁ}d‘rincp Schurreit

cepto prot ei ns ‘'exprésse

T v A PSR B S S oo

by grapﬁ,&g2&,@%@@?&%&%%&%3 %gjg-ggg%g}/r? Irtigﬁg%e r(]elllgd gltnlwgrllf O\l/ol 44,
Seckinger et al., J. Exp. Med. 167:1 5 11, 1988;

No 2, 4862094 Certenl J., L JEb@pmIanddh din Evess, Spesigionigfadicankand
Patent Application, Publ. No. 2 218 101 A to Secki nger
phosphetowsl usingriigeidnetirontography £oupled witlseotor Ziefd Righ%é4olution ICP-
1989). In addition, certain specific binding agents to

MS, MidrbEhemitdhl 98I "‘2@01?@6‘(*!-‘2)% MK-A9: 3ORMeALPT Neufhann KG.,

i ncl udi ng, but not l'imted to, pol ypept i des, "sol ubl e
Develo@rﬁél}{gﬁ%p% %E'E)' Iaocﬂti i{%{%&'ﬂ avelh% 83%#“%085 of silicon

... describe I\/bhler 0

in biologS3Eane Gijedl saf&@'@% FigsaN Bl ke 74e 185776347004 or (2) a
are hereby incorporated by reference for any purpose.

Fourier gsansfprm bafrared (FINR) ppeejosespis assaye @sidesesbed daSilwerstein,
with the present disclosure, the follow ng terns,

R.M., Bassles G .&. hblowiils el .Cn&peatremetﬁmwdntiﬁeatimdef @lrgrmict@ompounds,
have the fol |l ow ng neani ngs. [027] The term "receptor

5th Ed. 2099V, dr Girdel NH:, W hdeighal"YiRiiz, EQANKbulLﬁe@erFSodriérﬂ'ransform
pol ypepti de whi ch pronot es formation of osteoclasts

Infrared Rﬁ@qghglgb%%h%qn‘sétlgl FE%S‘?%%%% d?pfégér;()%g%lcqu%g%%f Silicone Oil

ot ege

Remonk) 3B A G g VDB B

nc not limted to, allelic variant
G'aucorélﬁr #E@ J@&rmaﬁéﬁewl.w Vieopsiliisnases. (b (NR Bod32-338, 2005.
variants, deletion variants, and/or insertion
Lubricagtisicensidered siobto beldetegiabledtit isanet detectabieein atleast one of these
honol ogs. I n certain enbodi nents, a RANKL pol ypepti de
tests, evercifitds sletestableah onesordnese otheslitests, but not |limted
to, | eader sequence residues, targeting residues,

[eno3)0 ter mﬁ@ierﬁ@%wmdr@cmgﬁwéw pldstigi Rsteri@p r@ﬂﬁ% 10 a plastic
tag residues and/or fusion proteéeln residues.[028] The

materiaf ﬁ%\m\% a%gfécﬁﬁ?'\ﬁelépf &F&H W%Qét ZIG' 880 1 In B%Iétﬁ@rl‘r%rg\gﬁélments, high

to a

ecept.qr  t at e t or .
mO'GCU'@w&kqfﬁ@'@%ﬂmai%ﬂaﬁ ﬁPE]HrléﬁmﬁXH“i’”ﬁ e mnexv@m Certain
R1" includes fragnments of IL- 1Rl, as as

exemplaréﬂ mg'ém%q:%émemm@las%m roatarias inghide; ut are nﬁbhmlted to, cyclic

limted to, allelic variants, splice variants,
olefin capmiymer and Cvalid alefin, padyrbet.i t ution variant S, del et i on

vari ants,

[0104] A “buffering agent” or “buffer” refers to an agent that maintains the

pH of a composition within a desired range.
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and/or insertion variants, fusion pol ypeptides, and
i nt erspeci es honol ogs. I n certain enbodi nents, an
WO 2e0dR96pD| ypepti de i ncl udes term nal resi duesPCEHUSIN09/000759
as, but not limted to, |eader sequence residues,
ting ' | [ f
0309 oo T@%ane s febd . HRne A o e
mot in.r dues term." TNE r .
conciidh:foufled ST RBLI BT HSed Gt oIS 29# ot it to
sequence of a native mapmalian TNF receptor,
postmenpgaus CSteaRarass, eadoging oﬁgomoaﬂse@n%wse BHF Beklimited to,
whi ch include, but are not limted to, allelic
hyperthymidiam.ﬂypsmareﬁww@jdimt@usmeg"s\&ynﬂmeaahdmceqmegaly),
substitution variants, deletion variants, and/or

hereditarysgid ¢arigerital forbs, oﬁwembrbéubxn&:Ndldg3buta1ui limited to,
i nt erspeci es honol ogs. Certain exenpl ary met hods and

C t e
osteoo GRS TS 1Eth Be RO gE ik prf o

synd rorﬁgf:l @i@%&ﬁ%o&ro@gs %ef‘]] frﬁ%ﬂﬁlﬁ:@pc}rﬁ é[)?%l? 4r§\gﬂq 5%@%@8 %3s)e'ase of

terr resi dues, such ut n ted to, |eader

pone (o3 Aetorimgas At s kg s s TR REY Ui, 45 SPUnicHaNS lesion
met hi oni ne residues, |ysine residues, tag residues

in bone aleading toukensnlossobpercaleeniasesulting-frRm solichpmors (Ficluding, but
bi nding TNF ligand. In certain enbodi nents, TNF-R

not limitedaosbiteass, lany iaoddddney) ai@h‘ahatmgibmatgdancaasﬂmﬁcluding, but not
l'igand binding to a cell. In certain enbodi nents,

limited (SNMURipIE rﬁ?él@lt@ia_e} I\)r?ﬁplbcbrﬁdleﬂﬂi |eukemTévFrd%@éthlch%e&éa|cemua and
I .

rai sed agal ns R from nat ural
COLRY r
hyperc%ﬁ% R gﬁggﬁm%yrggﬁrﬂha rgpglullu:n {rlﬁﬁiglg%rggg?gsteopema
bout 80_ki |l odal t ons F receptor”
following 30kqq, mdd RRFENT 4iF L bteridS. B Baglicocortirdias and
. or, subunits of native pol ypeptides having at | east 20

associaad Wih skSaigermel i Thalbang IArge ntestag andomh pheanig heaatic and

activity in conmon with TNF-R, for exanple, soluble
renal digaaseR; ostesnegoasis,viTi kineacall deatbi dssriciatedritis trapbraticanjury or

region (and are secreted fromthe cell) but retain the
nontraugtzitici iecrosispbovie ToYs. aséatiates witkeandniayor iNFR®matory or

i ncl udi ng soluble TNF-Rs, are disclosed, for exanple,

{
autmmnh%g@ndlﬁ@%%hﬁﬁ%gss@f%gglfqga%%g%ﬁ%ﬁsvf rEH mrahneu]rnat_c)ld arthritis,

for exanple, in U S. Patent No.
and per@&%@%gég%mth et al., Science 248: 1019- 1023
et scher et  al Cel | : .351- 359
[ Schal | n@(dpdgfon todgppe@oile I@gﬁcorg@lgor@msa nf;@g%?rs including
he term "soluble TNF-R' or "sTNF-R' refers to a
those wb@hyrpgkﬁs,t%zehgg,pﬁgeg,ﬁ ageregident in bawguanedenown to increase
corresponding to all or part of the extracellular

osteoclas gictivity aind indudevisorieNFeserptiamr. 8xamphaceisnintudienpubate not
not limted to, huTNF-RD235, huTNF- RD185

limited to, breast cancer, prostate cancer, and multiple myeloma. In certain instances,

these cancers are known to produce factors that result in the over-expression of RANKL
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and huTNF- RD163, or a variant of am no acids 1- 163,
am no acids 1- 185, or amino acids 1-235 of native
whvan9dbi-- R as described in Smith et al., ScikCDES2009/000759
248:1019- 1023 (1990), and which are biologically
in the bBR&, ¥fd Idhd t'&%gl:_Ite'é%léins'?é’odlé’sthMrg% aétmtgerﬂli(gdo?dmgly, bone

enbodi nent s NF-R is etanercept. Etanerce

loss aispfHIMAARRE, DB RBHEHNo! Bast RS Bridlfie canger, and solid

Fc fragnent of IgG antib . .The amno acid
tumors iz HeNBanBlasisieke K pend S Ak SARAHIG & mplsiasizing o bone:
~Pharmacol ogy and Ther apeutics 66$2) 209, 1999,
multiple myelopea;anstiginat eehtuspor eff kenem cetherhonehlospconditionssnclude, but
avai | abl e for sale under the tradenane Enbrel (r)
are not (imitgerto) ceerotteday-intheeddrarecibas i pafients With Retastatic and non-
STNF-R foll ows the convention of namng the protein

metastdtR: &nce?'\lﬁclﬁhlrgi e fBdiimite8td Hrbadticdic@r dNdBBLtE cBHeer. In

(for nurine)and followed by a D (to designate a
certain E‘n%raq{de%nbpﬁg %é%gg@gng yr?@n? étﬁ%&f%@%@cﬂ%s for
examp'@é‘?‘g}d&)ﬁt“m?#mﬁ rlmﬁg” a[rﬁ_?:ﬂ%%eaﬁﬂ%{fﬂrﬁo aci ds 1- 235

of native human TNF-R as descrl bed in Smth et al
[810Ehce 248dipEseyBedicabeynditionis ¢crnsidrredde ber amfipterleukin-1
human or nurine species designation, TNF-R refers

(IL-1) mgpeiiated ciddaset’ i thamatliiaiiy-oThEFRg @i eﬁpeiirhgmtallyn-indm:ed disease or
absence of any specific designation for deletion

medicalgdriditich istduotritéd With-dleV@atdedls of Ar-18n YodiiNfiulslor tissue or if
i ncludi ng variants whi ch possess TNF-R bi ol ogi cal

cells or §€6idd fa\ke GRSrhahé b%ﬁz:]’}i’b?"l#é’e Al 1eVEIsUHaL-1 in cul%gg. Elevated

pol ypept i es which v om t he sequences descr

it : deI e
leves of‘ﬁdﬁr.‘%ﬁg@”@a%& tﬁé%i% ot a3 o1 BYSRET e ngse
I TNF si transductl n activity via c

normally fnibia 2 BaHFuRTES S aRRHP: PG AEY HStSHBbIeURYRATAL-1 in a cellor
) huTNF-R Dx, wherein x is selected fromany one of
tissue thatinpsmadly doesamt E3Bress adetactatiarevel TRILL. do etstain instances, IL-

in Smth et al., Science 248:1019-1023 (1990). In
1 mediated tHiseasesizaoel ialmma:oga izeddgoeithaladrngt oobsthasfehedoliowing

murine TNF-R ("muTNF-R'). I n certain enbodi nments,

additionatd cbh@ifioRs: (ﬁ')“ﬁaﬂicﬂ@?ﬁbamrﬁﬁ gssstiateatwith the Hisease or
determ ned by transfecting cel s wi th reconbi nant

medlcalT%dFﬁcﬁf%ﬁEfcgee kd 'eﬁn{fﬁﬁgl[ﬂp segﬁ %[gﬁfm%ﬁgﬁgﬁ o W‘ 1 or by

I'n suc I en are the
exvenn B R fSﬁmgPﬂgﬂgptffggafa?'Q”ﬁi BRI 15 ?fa%

to the action of the ligand, then the reconbina
pathology. peyicgd "h%pgﬂwﬁaltm@bn@dpbrpfébﬁdﬁ@@se %m%ml condition
exenpl ary procedures for determ ning whether a
inhibitechor gbelishededyhtisatnemtavith agestsibat inhikitthevadtipnaofdL-1. In certain
di scl osed, e.g., in ldzerda et al., J. Exp. Md. 17
IL-1 me%tgiﬁid(sb%@@é,; atQeasti tivoedf the thrder sunditiérid areAeed. Irbeértain IL-1

mediated diseases, all three conditions are met.
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86: 3045 (1989); Prywes et al., EMBO J. 5:21 79 (1986)
and Chou et al., J. Biol. Chem 262:1842 (1987).
wQ@\doenymtsi vel y, in certain enbodi nents, pri marBCTEkE1089/000759
or cell lines whichexpress an endogenous TNF receptor
ave r .
OR0e o, TRTPEACFam BT I PReaRfRd istliel fiude, but
onneGgti on w,t h. an 1N cid.sequence, .neans that a. i
are not SBNRE R PR Hirkeh AL Ule i R e A o EEre plersis (ALS):
. or both of the N- or G termpi of the given sequence.
Alzheimes'sglis¢ase; @cbg}q@@({orgmap@q}m,i Ryt ot {lmegrtonﬁﬂgs-mduced
pol ypepti des are "operably |inked" if each |inked
cachexipobgihema add othergpllmanary diseases; atheiasslérosisndstbimmune
manner. A polypeptide that is able to function inits
vasculitis)chruttid fatiyueesynidnemep Divstidivim asderiated iliedsee! including, but not
pol ypepti de may or may not be able to function in its

limited ﬂ'ovtfr&ciﬁa'i_uggaa@écimiaﬁheep&srehbw édﬁmﬁgné 8n@iB4tions,

pol ypept i For exanple, 1n certaln enbodi nents, a

. . £ | ' .he . o] ion.in its .

including, b3 B In{RER I, SEnBRA nRE R b oordEhL BeeiBhst Jmyocaraia

. - by being. .ljnked to a second, pol ypeptide such that it

infarctiogl, ER(ASET4B| GYFTENFHAN(S Sn FPIAISY © SSRSTId8RA FRARATY artery bypass
Alternatively, in certain enbodinents, a first

graft; cangeypepiuding, sy netlimied te.onuliipa myelamaiang myelegesdus (e.g.,
manner when unlinked, and may retain that ability when

AML or ML pahg otherdedkdmias, aswmildaptunypeapetaitasit 0didbetss (gsg.dinsulin-
herein, two or nore pol ypeptides are "fused" when the

dependénpdiabef@o;eermﬂmeﬁi@tsisgmearﬁbﬂohmap%mméﬂﬁir@dhﬁﬁs; %raft
them as a single contiguous pol ypepti de sequence or Dy

Chesi 7 e . i de

versus FUETIdRESE) Poherla Riochol, APiErTReiq 1S rifeiiadasl

. | yvpept i,des may. have been trgnslated .in,vivp fro Wo, . .

inflammforkEhve SRR, intAEAGEY chhAERaS of BdoBedntfichia’ Bu 8t imited
sequences. In certain enbodi nents, two or nore fused

to, ostepryithnifis, PeaeatiGalthrtsy and seeumataid @gthatis; inflammatory gye disease,
two or nore operably |inked pol ynucl eoti de codi ng

as may bemqssociate] 0] eAs, cadahrarsplant; vechemiapineluding cerebral
pol ypepti des are "operably fused" if each |inked

ischemiggée ypepriairdimjury aaoh eesuit dfurairhanepifepslys heioethde@ or stroke, each
manner. [036] In certain enbodi nents, a first

of whiclPRIayRER4 tél felifffegePRiaidH; K¥RaSkki ige%étlégﬁf%g gmpairment;

pol ypeptide units is considered to nke
; ol J s . at f e .

ung isEESEL K BIAS8Y BB, LABRARR ol @18, Flsbltareo

i nked to the second polypeptide. [037] In ce iy .
metabolsil enRSAY I SEBST IOt (e 2R agHssst PHBIVE fstapporosis

. . to a second pol ypeptide" enconpasses situations where:

pain, mqlgqlngnbyt ragiélrwtfpgtg,”cgnger-aalaﬁedspain; Parkinson's disease; periodontal
disease; pre-term labor; psoriasis; reperfusion injury; septic shock; side effects from

radiation therapy; temporal mandibular joint disease; sleep disturbance; uveitis and
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pol ypeptide is linked to only one nol ecule of a second
pol ypeptide; (b) only one nolecule of a first

woiogpeptsi de is |inked to nore than one nol ecuP@r/v82089/000759
second pol ypeptide; (c) nore than one nol ecule of a

|nflamn'fdtéﬁltcd?ﬂlﬁﬁ?%or‘ésqmn'gsfrém%'fr%‘ﬂ'\ t<pral bfaﬁﬂ?gn éﬁ\%\gbetrgﬁm%

second pol ypepti de; and more than

orthope%uc{é&@%;g?%f%@ﬁgﬁ o?j% et |éé5<s @Begg e than one

secon po ypept ‘certain

di ment when a I| ecul e conprises
BRB8 one oicidHee Srmaditar iy iscranameaAdo iR 91 SFF-
nol ecul e of . a second pol ypeptide, all or fewer than
mediateg disgase’ hléthﬁ)né%-'lﬁ'b@%urflh@ of iexperimentalysindueedraisesse or
coval ently or noncovalently linked to the second
medicalpednditiqri istessolciatee mith eleeateddevestof TN anbedily filkidsl or tissue or if
nol ecul e conpri ses nore than one nolecule of a first

cells or mgéu@@tuueﬂa‘romﬁe DodyPrediEd VAR lBlels§F FINF $h culture. Elevated
pol ypepti de may be coval ently or noncoval ently |inked

levels of ?l\ﬁ&ﬁ fudéolf&céﬂaﬁﬁplg ijpgrefr‘\ Slﬁ'nl ret%()g?éve'@%at[e%ééﬂﬁose

sed hereinh rs 1o any

S not di cted .by one
n°fma")si’%?@h|fh@ Pt i %tb%ries??@@nmﬁ%geqtab{?DeV?ﬁ%deNﬁ ina cellor
reedlnen5|onal space. In certain enbodi nents, a
tissue “Eﬂ,*pﬂqr el Vl%@ér“(&ﬂﬁ@f‘if’%ﬁ %eetq%@edwemf d Nffi Hocerdaingnstances,
a flexible linker.[039] In the context of
TNF-meshiatedatiseateas atevalsorecagnizembby either des orbett af thectoddiving
if a first polypeptide is fused, operably fused,

additional tWe donditidhsr (19 pattadibyichi fﬂkﬁﬁlgé BsSdatiated Wit the disease or
pol ypepti des. [040] The term "specific binding agent”

medlcalr&i‘rf%ﬁtﬁ)r{ IQ'IIIﬂIdP(@HLg eritderiiQny Fﬂlaéﬁiﬁféx Egla%ﬁ% r%héﬁ of TNF or by

specifically binds to a target 'es of speci

cxpril i PRGRRTR o BB 5 LR A% oA TR 21

patholo%ﬁgﬂq(:ﬁgﬁg %x%gﬁlg{g@gqﬂlfqergrw@ ﬁﬁ}%ﬁ ou{;igﬁtdléé]as?ﬁeg; rartllerc]ilcal condition
i mrunogl obulin. In certain enbodinments, a specific
inhibitedhph abalishegkly trestraent withi aggnisahat imhibitthesastion of TNF. In certain
certain enbodi ments, a specific binding agent is an
TNF-metiatedatiyeades, at tdast bwe b theki theee sonditisps@ré incethi Indientain TNF-
agent is an antigen binding region. [041] The term

mediatedsdiS6ades; AMitAie\gortifiors he MENKL" refers to a specific
blndlng agent that specifically binds any portion of

age t ' to F@mﬁ]ﬂa@ SE&%‘%H@&% gﬁﬁp%}aaia‘fe@kj&@a@gs include, but

an I munog cert

are ot Fﬁﬁ%ﬁaﬁf Sistienfp. BBl shbck) Attt My cbtRaty g'fﬁ'aune

ecific binding agent to RANKL is an anti body
dlseasemmmfi%mreamrmdaﬁea?@édm%mry butsipt bimite toi mﬁqﬁgatmd arthritis,

agent is an antigen binding region.
psoriatic arthritis, juvenile rheumatoid arthritis, ankylosing spondylitis, and plaque

psoriasis.
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[042] The term "specific binding agent to IL-1 R1"

refers to a specific binding agent that specifically
whewdsemmy portion of IL-1 RL. In certain enmboRPCTESL089/000759

a specific binding agent to IL-1 Rl is an

} ogl ob | 1 .f. . i i i i f1 0 .

[gl'ﬂm Allg e?'o'b:bﬂ'?&ihg%lgi@n?thwg mtﬂbfk?ﬁmd‘lhé’ of a ligand to

ng agen . s an i mmnogl obul o
a recepld B b 85550} SbdoifiBRFHIT G AIERES g Guahfi Hecentor
vound 5301 A G R RER ook 2Bl Aol Pl B8 o s

bi nding agent to TNF" refers to a specific binding .
measurgddmant/n mitre pempetitive bipdinghassayy Ipeettatmembottivrentsna specific
certain enbodi ments, a specific binding agent to TNF
binding iageat [sodry patibodie. In certaintsach eenthudiimerts, san antiioedy $ulsstantially
bi nding agent to TNF is a sol uble polypeptide. In .
inhibits BfHdid Bf RARKIL f8RIANK 2orsidystdritalPimdbid by of L-TRE IL-1R1. In
is a soluble polypeptide operably fused to a second
; e [ : . , .
certain RERAFRENET 2 SHREIFE tInliG SURRER < 38l ERE RsiGfF pbBBticg. In certain
such enfipd RERL, o Sel B iR POy FR R St enil Bt DIgEng of TNF to
specific binding agent to TNF is an i mmunogl obulin. In
TNF-R.certai n enbodi nents, a speci fic binding agent to TNF
i's an inmunogl obulin fragnment. In certain enbodi nents,
[@1teci fi cTHe tetimzangeritinclud@dyFbutds aot hmitet dosotid tdNBrs and
I'n certain embodiments, a specific binding agent is an
hematolgiid Biighanelesy Efx@ﬁhr_plﬁry ddieels iHtfudes bt ap@ @6t fitfted to, breast
bi ndi ng agent to TNF-R" refers to a specific binding
i fd . hi . i TNE-
cancer, %%}Ecttah@én%ﬂfﬁé%{r@?&ég&nph@éh% |' ﬂgéﬁ 4y ﬁ’é%k %u%&@%cell

pertaln enb . speci I. n |n_g agen
carcinol, FBrddBAT 3 S BB SRR B ympror, L

frg%irgent. In certai F? enbodi n{,s, a specific binding

Fraumegpsypdromerralignagt pieuiak mesetpeliomanmeianemae Biulipls myeloma,
enbodi ments, a specific binding agent is an antigen

non-small el KiNar edycinemd,CEigosaTeOMa; AVakae cahterapapcisatidgancer,

‘ refers to the ability of a specific binding agent to

prostatebcamterpsmatl zetl dingvcahcet satavialafdrcorinay tHyhaid ddrcipontts Giant Cell
to a non-target. In certain enbodi nents, specific

Tumor, Bh@diahaitioMae eS| EardMdiAa R uhifbnablkagaet Wi th an
affinity that is at |east 10, 50, 100, 250, 500, or

[ f.f.L.Ai !
(PR L1 TGP ALELR bV 188 [@iiorers o
chemicl ol 855 e RS S Al e

enbodi nents, affinity is determ ned by a kinetic
when prepedy@dministeredde @ katiaidi Asiesed hemeiria therapewticefiestenay or
by an equilibrium solution nmethod. [046] The term
may not'inglugeta propihylacticeffectol ecul e or a portion of a
nmol ecul e
[0114] The term "modulator,” as used herein, is a compound that changes

or alters the activity or function of a molecule. For example, a modulator may cause an
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capabl e of being bound by a specific binding agent. In

certain enbodi nents, a target may have one or nore
wepitvopwsl | n certain enbodi ments, a target i SPEFIUS2009/000759

antigen. [047] The term"epitope" refers to a portion

mcreas@for eBRIREH4h&he m@&%@t&%m%‘?lt?ﬁr furkition cff'acmolecule

bi ndi ng agent. ary epitopes may conprise a

e f| c

comparB s R et bt R APl BAB AP 0B BB %&E cé B the
epi t ope .deter ants inclu but are mted

modulatgg ! :WESHP&P %Fpaw%ndﬁf %@@‘Sﬁ%‘@bu‘%@% "H?'g‘ftﬁﬂ' é‘é\ﬁ*béecﬁeéﬁes the
exar¥p but not limted to, am ho acids, sugar side

magnitusies0frat Iemtmaetwltygrcfup@tlora@fda maleenlgl Gertaipexemplary activities
certain enbodi nents, epitope determ nants may have

and funetiarts 6f @ mdieeleledmasmdeJ loutedre stot lintitedab, bimalirar affinity! é88ymatic
and/ or specific charge characteristics. In certain

activity, Qmépéigﬁﬁlrﬂrénscﬁ}&t@ﬁ' Caih ex8miphity FhiBitoANnaRideIB 0t SRAkot

is bound by an anti body. EpitopeS may be conti guous or

i S8R B4, BRI BB b AR ol oo
mouecunggnm@%g‘wg%ﬁt b3 48, SBARBTE B s g

am no acid residues found in that epitope used
PUb"Caﬁ‘.'Qﬁ b‘@nWQt(H@%@Z%ntl body. [048] "Antibody" or
"anti body peptide(s)" both refer to an intact
[@ht5]body, As used heggientsubbtantiafly pure”acaeans an object species is the
enbodi nents, the fragnment includes contiguous portions

predomMan&Bpéﬂé@@res”éﬁtl(b@dbn d i@ badif it esrhesteratindlant fifan any other
fragnent includes non contiguous portions of an intact

mdeuéf‘ééé&@é’ in th %ﬁﬁﬁ@% @Tﬂﬂ%éﬂ%ﬂ{ émbtol?jﬁgt@mcs'b%posceqbeséarw%llx purified

fragnent may g fragnent t

or cifi.cbinding. The ter
fraction I¢.§ PR t'OEF@‘aQPeﬂﬁé'ﬁﬁagegf%ﬁsg%?% B S5 e eboxh o percent
clo aI nti bodies. In certain enbodi nents, binding

(ona m?'@é@ of gl nagrg %%J%rysneé?&ﬁrem&m M&t@erﬁmag@@ents a
In certain enbodi nents, binding fragments are produced

substanigllyepefene@mposition lcealprisb enoregtbantabiowt 8%, 85%, 90%, 95%, or
anti bodi es. Binding fragnments include, but are not

99% of &l macedmbigcufatspeiss preSeabin)the dompaeifion. IMeetaifi @fibodiments,
and singl e-chain anti bodi es. Non-antigen bi ndi ng

“the obJeEf 96EES 5 bGHidIRD eddéntial ﬁor‘?l@lbehém &htaindrht species cannot be

fragments. [049] The term "polycl onal anti body' refers

ooy B O YA O A el

I f Il ect f
composiRRGTHE oM 5 bl SRR e .
In certain enbod nmonocl onal anti bodi es are

[ &duced B-)heateémn eﬁéelhfy iGledpshemaptans agignal subirets.or
b
Certain I':yxemplary Specific Binding Agents
[0117] In certain instances, TNF is released by activated macrophages

and T cells, inducing a wide variety of effects on a large number of cell types. In certain
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transgeni ¢ mammal . Monocl onal anti bodies typically

recogni ze the sane epitope. The term "nonoclonal" is
woRa0k99sit ed to any particul ar nethod for naki PGI/ER2009/000759

anti body. [051] "Chineric antibody” refers to an

instancef@,nT NPGsiyd E%Ie"iﬁsregﬂlaﬁﬂb RS ABrivar ihﬁﬁhﬁ% Ir&: 'cﬂ{be‘?fas&blvell as in

I rst ‘species fused to another nolecule, Tor exanple,
various inBRGIGH S A ol ot BB HRHORERT AndRfiSs sates

include, Byt rsr ek mEabist SHEIRFSC WIS prRcBaaNI SRRy eathogénesis of
different fromthe second species. In certain
AIDS, anshyrinuseantoimmimerandsinflapweatesy diggapes tineludings bag nphiémited to,
second species. In certain enbodinents, a chineric
rheumataidtarttuilis, jus/eail€the gnatdie drthritis bartdyylodifd 3pondditiscand plaque
"CDR-grafted anti body" refers to an antibody in which
psoriasid. he CDR from one antibody is inserted into the
framewor k of another antibody. In certain enbodi nents,
the antibody fromwhich the COR is derived and the
[04A8] body TN%mrﬂtﬂinﬁini@atErthﬁié\mwgicel eftectwordcellse irogertain
di fferent species. In certain enbodi nents, the
instancegnby binding toospendific TNFhvecepleri(SN&eR) pritemscexpressed on the
anti body fromwhich the framework is derived are of

plasma rAbAbPARE bf BTNPRESporihRStell MBhéRidRe, IRLitainRRStahtEs, a
anti body" refers to an anti body wherein two or nore

. abl ' ' ' i . "
reductiorf i TRF. e dB8IALFfesnBntes b B BREYer /S annyicc
. certai n enbodinents, a lti-specific antibody js a
immune. gtoBURE; and/Rl IMGYtq dSoTIeEo AT SEdING S G, ent
_epitopes _on the sane or different antigens. [054] The
embodimeits, spagifig hindingagems &9 TNRa ysedtatieahimmbag. ayfoimmune,
whi ch one or nore catalytic noieties is attached. In
and/or inflantraatore disoddersnins|uding, hudingt limitedtto bthaysei reentioned above.
cytotoxic anti body, which conprise a cytotoxic noiety. _
[0h#6P] Thelnt edrtain witodideats Bhiebifid bindid§ Agent9tATINF are soluble
ant1 body in which all or part of an antibody framework

TNF-R. [£8eR4ini smBSdines fhe iJ&%@ggJer&% @&dﬁggrgémble@ﬁ\mrﬁ, and

or nore CDR regions is deri Trom anot speci es,

correspop Bln AR e SebAbS arktro e, o] EnpBeliREE solubte

.antibody in which both the CDR and the franmework
TNF-R isepipeteddramuutiaf Rad3p, Rythir-BadgamnsshuTINFRA1@3.n See U.S.
enbodi nents, fully human anti bodi es are produced in
Patent Noob;3453087 . mimoertain eéminddichemds, soluble diNF-Rristradnoealent.
mce, rats, and | agonorphs. In certain enbodinents,

Monovaléil $olubleTRNF R pobesk s ShGlePTIOELR Bhhdiry Bités fEHONNF ligand. In
cells. In certain enbodinents, fully human

certain embodiments, soluble TNF-R is polyvalent. Polyvalent soluble TNF-R

possesses multiple TNF-R binding sites for TNF ligand. In certain such embodiments,

soluble TNF-R is bivalent. In certain such embodiments, bivalent soluble TNF-R
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anti bodi es are produced reconbinantly. [057] The term

"heavy chai n" includes any pol ypeptide havi ng
wa@gdopogdeent vari abl e regi on sequence to conf erPCT/US2009/000759

specificity for a target. A full-length heavy chain

compnséé‘ﬁ%‘f’é?‘?de?‘n\‘@ﬁéé’l i Huwp%ﬁ%@%aréfgd 83@9 Iiﬁxﬁére%lqion In certain

onstant reglion aonal ns

. inis_.at the ani i QuS 0
embodiRe: A H8Y fhifear UBis PR Eapabie PRkl ENE 1 Brovided.
term "heavy chain", as used herein, enconpasses _a
[0n120] - | englmcqaré@m;ereh%hmm snesiehindingragents to THEsare soluble
The term "light chain" includes any pol ypepti de havi ng
TNF-R fgsiohipolypeptidesi dibcertaigérabodimprds.csolublectNFeR fusion polypeptides
specificity for a target. A full-length Iight chain

are polyvdleht d|ﬁ$ceata:@%ua|blemtscﬁﬂm@msi QBRible TNF-Radioh SOIPSéstides are
regi on domain, CL. Like the heavy chain, the variable

bivalent [£16b P8reflRmPoL L4 p&é}ﬁg' WPérts:haérgbb&gﬁént% h§olublle. TNE-R fusion

m no-term nus o ypept i

as us n asses a fuII-Iength
po'ypeptﬁ" §n€°@na?%saﬁ§'%?§§néﬁv§ FREFGor - [050] The term " Fab
ment" refers to an antibody conprising one |i

(0437 andCERaTPHERRIPY 2P 1utth SNFog b Sebisn ENReR fysion

chain. The heavy chain of a Fab fragnent cannot form a
polypeptitiesiand methodsiolvnakingnanh esingssuch pigpeptides arerdesicnibed in U.S.

enbodi nents, the heavy chain of a Fab fragnent forns a
Patent Ndi. $1945,8@7 bndd\/lmhlbh et bk, J.i Ighhur@dﬂail 51a648-1581 {(199BYEM certain

[060] The term "Fab' fragnent” refers to an anti body

such emB8aPhéMsNS p@JﬁﬁeH is8ltibl€ Rdiian TN? RAdieR! y?%%tl@ﬁ”ls rovided. In

regi ons of "one heavy chain, and sone o onst ant

coran SEHBRTHEERT. Byl HEn AR TER B SalBEb
S ?ﬁ%ﬁﬂer@‘i%’e%mﬁ%ef?ﬁ?‘é‘f RSl 30

"F(ab' )2 nol ecul e” refers to an antibody conprising
etanerceplyvirigh is palgninder the drasenamennbrel’, mlwttss@nnndhg@mm«es
bond formed between two heavy chains.[062] An "Fv
below. nol ecul e" conprises the variable regions fromboth the

heavy and |ight chains, but |acks the constant

[oneg] ons. I cérbdlhensthatds,\RANRR!i§ ifvoraseint theSeation of
conprises variable regions fromboth a heavy and a

osteocladtsdh ceb@imindes! sn DBMES t@'ﬁj egnlfkg bept | thmreeases

regi ons are fuse orma single
osteocla%ﬂ%é‘tg'lt&g Iﬁﬁ?e ﬂgl n%@%{ﬁwggﬁgfpgge@ss%grcgﬁqﬁgagstIp%cft% grﬁor@éates with
A,si ngl e-chai n anti body conprises a scFV_ In
certain o§ ginﬁ: disorders, including post-menopausal osteoporosis, Paget's disease,
lytic bone metastases, and rheumatoid arthritis. Therefore, in certain instances, a .

reduction in RANKL activity may result in a decrease in osteoclast activity and may

reduce the severity of osteopenic disorders. According to certain embodiments, specific
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enbodi nents, a single-chain antibody conprises one or
nore additional polypeptides fused to a scFv.
wex@aphemiy additi onal pol ypepti des include, buPCHUS2009000759
limted to, one or nore constant regions. Exenplary
binding 84é¥ts o RIMNRL 2Rk ivaedithsat YstedPetid's : { not limited
inding SAEs T TINEAL a1b 1 RRE, Rt Usfedbiehikt A6 RIorS. Aoudify oo |
. “maxi body" refers to a scFv fused (may
to, thos%&%oé@? ia%‘é(/@

er or direct attachnent) to an Fc or an Fc

ragnment. In certai nbodi ments, a sjngle chai
438 body” 11 et StnBagamiS cRasciic PIoRiBERRIE 40 RANKL are fuly
single chain antibody is a maxi body that binds to HGF.
human meeegipaalantipadies Wotritain mbiadiments, ausladtidel seswenicas
U S. Patent No. 6,1 17,655. [064] An "Fc fragnent"
encoding biepry aed light chhid immuidtiobairamatecafles, lemdhesrvesporalimg amino
and contains sonme of the constant regi on, between the

acid sef@ﬂacé@,%&h@uIﬂﬂ%bgﬁenéé@&ﬁéﬁéorﬁihd 03} ﬂfé?\_ti@%ébléiré%ibf\é@?e
o] ] The

nd can be fornmed between two heavy chains. [06

provided B AN TRGITERE, W 8hcs M3 380 Rl R e ol
cetermiph g PaoR0 (b ke HRR S CERIIbISE Gela e e

;amno-termnal 120 to 130 am no acids in the heavy
According i ¢ertaia estRrAiments. hvbridoma fell liee expEgssing AechaNds

in the light chain. In certain enbodi nents, variable
immunoglegutim sdleculefie peonidadt Alsodiding th ¢éraineetkodimerity, 4 hybridoma

am no acid sequence even anong anti bodi es of the sane

cell line epgreiseing suth & aidridtlenal egtibodpfs o viigd. backbrding to certain
various instances, determ nes specificity of a

embodirRénts! §'Crhesd Hanostsr ORany fél;lg)?ﬁ:gﬁ'iine [&@%?sﬁi@ sh&lg'é‘ monoclonal

anti gen binding fragnent™ ers to a pol ypeptide

. . c [ LS Mafi i N0
antibocs s 30BBbaT HTRHRI S BOAIRaRS, § BErBd LB BByt affboay to
i n_of an inmmunoglobulin Iight chain. In certain
human g’ﬁ@?&i 'ﬁé’ﬁ?@gegn anti gen binding fragnent is capabl e of
bi nding to a |igand, preventing bindi nE of the |igand
[@124]t s r eEsptadt exemplaryandbodiestte RANKLHglse neferredteas OPGL)
response resulting fromligand binding to the

and methede pf nrakinghane usaigns wsibantiboelit s areade sortbiegein WiShduidication No.
fragnent is capable of binding to a receptor,

2004/008853% Bublighbd Fébrdasf 19, P04l dptériath sush eAfRIMiIREents 2burified
thereby interrupting a biological response resulting

human @%@%@J{)hglaé}qib%'gﬂqg Eft’ilnt\é)n e?\l}g@%e&;o@fded. nS@?,;é.?'égéa.guggication

nents, gen bi ndi ng fragnment
Wala) a receptor and activating that receptor. |
No. 200808535536 2 4 £ Rl Huct Btk 'S pliifbg PR Bisnobral
) capabl e of bi ndi n%Aa receptor and inactivating that
antlbodyrt@dwpgm RANKL is aRANKL-1, discussed in the Examples below.
[0125] In certain instances, IL-1, a cytokine, is involved in the inflammatory

response. In certain instances, IL-1 binds to a receptor, IL-1R1, followed by binding to

IL-1RACcP. Those events are followed by signal transduction resulting in the induction of
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[067] The term "naturally-occurring"” as applied to an
object refers to the fact that an object can be found

w0 poopavasse. For exanpl e, a pol ypeptide or PCT/US2009/000759
pol ynucl eoti de sequence that is present in an organi sm

a cellula(*'ré”%d*@enQ/hY Li'ﬁ%%h kﬂ%taﬁ‘@@ bl%ab§ (lf onaﬂﬁhalﬁegﬁﬁﬁ

aturé an as not een

mstance%g?rljlfalﬁrﬁ?P %Q: &?ﬁq%éte?dg bf%fleﬁt@%{%ﬂ.l(tmm Ec?rrg}’rwgéghamcal damage,
ynucl eoti de" refers to a_pol ynucl eotide of genomc,

'nfect'onc ant@?n@ﬁwww oM @?rﬁﬁlaﬂn%iaﬁ%e% snfiAEatery reastieRs are
which by virtue of its origin the "isolated

expressed pathaidgioallydeSuch tpniitionstarise simodeatainl indtances, Iwhen the
portion of a polynucleotide in which the "isolated

inflammaiidry Buskpessatbin as ekaggerateyd ARinmee, |sG|i’éppr§phb@F)e§tlmglated or
apol ynucl eotide which it is not I[i nked to In nature,

persists @ftef the FAFOUICAGEHRGS FerhBva@L g?gg@arpﬁ{]aﬁh&ﬁ)gﬂ:al ebA&itions

sequence. [069]  The term "op ers to

mediateSIREDEFeAde ut B é?rnb?'ﬁ 'téﬁ(t@trh%ﬂﬁ%h@d%dfh%ﬁ%;%-p?a"%étﬁﬁh“ﬂhnﬂs
t he context of a pol | eqt i de seque a contro

Thefeforgeahe%@nda 3pESs G ERaLgnIn Hied dredigtad & slgaehlagsdiianeactivity
when the control sequence and codi ng sequence are in

may result §baidgcreasennt oellulasiesponses; laadingrodnfliaymaiien and may reduce
expression of the coding sequence is achieved under

the sevecibndf aitloritic andrpﬂnérbhﬁarw'ntdtonyhﬁséndms.i Actogling td bertain
control sequence. [070] The term "control sequence"

embodmﬁ@lﬁt@r Spédfi®BIndmis hgenisds IBaREARESsetrebt IMMUnftha®%Y disorders,
t he expression and processing of codi ng sequences Wth

mcludmd(’:‘gk?mﬁtrll?\ﬂléd%eth'o@,e%éﬁ@rfe;déﬁb glhe nature of such

sequehces nm er dependlng upon t he host

ni sm Cer ain e | ary contr en
(P8R ary ot USSR RS HTeNS AR indPRRRRTS 1o fL1R1 are fully
ompters, ribosomal binding sites, and transcri ption
human rﬁ@??ﬁ'%@ ligHibogifse nibecertan fen&mlr@%@fﬁp ngeleatigptsegluences
sequences for eukaryotes include, but are not limted
encoding beayy andilight chaintisnmagnaglobulih motasies, @nidocorresponding amino
term nation sequences. In certai n enbodi nents,

acid sequencés, Particuladyseqliencss ¢d}€ésnﬂﬁ1d||rﬁgitﬂﬂhesw @8gions are
and/ or fusion partner sequences. [071] The terns

provided. | AWMl eRodHPRht<d %eq@é‘ﬁceé é&‘réé[fﬂi"ud?ﬁ@id QSmpTéf‘rﬁSﬁta"nﬂ/

any pol ypeptide that Is free of at™|east so

determln%gf‘%l ?&bﬁégglsé%‘mhé%lmr S eﬁﬁghk u(ﬂt]r'l] ?Pg-&{]dq{%(p%wdgd
Accorairg{J8 gt ehitigrl Bl FoERBOSHR oL 0he KPR AL RRTaR

occur in nature. [072] The terrrs " pol ypepti de,
immunoglglylin awleciyads ppvided. nAcegrdingstegcertain embodiments, a hybridoma

cell line expressing such a monoclonal antibody is provided. According to certain
embodiments, a Chinese Hamster Ovary (CHO) cell line expressing such a monoclonal

antibody is provided. In certain embodiments, a monoclonal antibody is selected from
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I nterchangeably herein and refer to a polyner of two

or nore am no acids joined to each other by peptide
whondswrl nodi fi ed peptide bonds, i.e., pepti deCT/US2009/000759

i sosteres. The terns apply to ami no acid polyners

at least 68 bR 5CAY ZBPF USRY bYFQPmircbh@Q\ %Belrﬁ&ﬁgsa%rﬁﬁhlhﬁan

am no acid ymers In one or nore am no

monoc@rﬁigﬂgtgﬁ?dyaﬁoaﬁg@%ﬁ"gf"‘t%* R BE Goctr i ng. ami no aci o

m no acid ner my re am
[(9& resi &?&a 'gﬁé m@@@gﬁoaﬁéutm'h&%&/aaﬁn%ﬁmﬁﬁp& making and
natural processes, such as post-translational
using sushanéibories, argrdsaribeddn &F.SnbublicationNac2004/669d7#2, published
that has been nodified by one or nore chem cal
May 20,8004 i lnadeirtain sach emboeimkntsva purifiedenuanan niérélodsl antibody to
used herein, the twenty conventional am no acids and

human IthRT sa&*éfvﬁm‘éoat InQETti ﬁ’%h@r‘i\’eﬁ%ﬁ&i’rﬂbh@“%‘ pd’rﬁ’@ﬁ‘hurﬁ%ﬁ monoclonal
I mmunol ogy-A Synthesis (2nd Edition, E. ' ub and

antlbod){\}g rﬁ)m%gg Ffl;jﬁa? a%g@?#ﬁém%?%% aeam?n §P§%§5 LI?WO 12 and a

rane

convepnti ona i ncor po e
heavy C%wa@aﬁfedr@gl%e%gﬁﬁf . 3 met ot aﬁvqﬁq'on
ers to any amno acid that is not one of the twenty
2004/00833%@ %Mﬂaﬂa\fﬁM@ light gbainTyasiabls rrgion f SEQIBING:12 and a
occurring amno acids" refers to am no acids that are
heavy cmain vadabl® iegioraofISEQ N NO1a4 @saddt Yorbls du bk $ nBublication No.
acids are a subset of unconventional am no aci ds.

2004/009VE v V@ Hliepnativelyranightehgin vatiablsl fsgidnbf 8B IMINO:18 and a
limted to, stereoisoners (e.g., Damno acids) of the

heavy cﬁaWﬁ‘ %Ylaﬁfénl’é"gmd 8N8ECD R®): 96 Sset ‘f&'ﬂﬁané]\EUH}%ﬂ%?\' NS,

as a- , a-disubstituted am no acids
aci ds, Iactlc aci d, honoseri ne, honncystelne
2004/00?%{]% oxypr oI i ne, g- car boxygl ut amat e,

N, N-t rrethll sine, e- cetyl |l ysine,
[Oézgimspho F‘?’ﬁ%'}/‘ %Q%@'W%ﬁ?’i%sumnfr@%??'ﬁﬁ?h?mqpé’ to human
3-met hyl hi stidi ne, 5-hydroxylysine, s-Nmethylarginine,
RANKL ane/oseHumman monaciemalentihedndo drd Rins mofully ingisngre mpnocional
4- hydroxyproline) known in the art. In the pol ypeptide
antibodyn o€ ertaiorfullys hdmiaey monoclohal amtidodiesndanlbeestitaimedi feorhlengineered
amno termnal direction and the right-hand direction

mouse strairnd8s R YOhE 'ganEHgikberanbued strbihs%é?%ﬁéiﬁriﬁ %dﬂléé"antlbody
standard usage and conventi on. [074] "fragnent” of a

producﬂ&?(/ﬁthqgfg;;%am éﬁﬁ@fm&t bfetRIrRAT Ig% rF?Ht'iél 35 thdt 'sikfiice would

Fomany porti er ence

nent ma ength t i S
procuce i RS ares i TR Gincerel REuS: aRfofERy s Buman i
gs L A "variant" of a reference pol ypeptide refers to
fragments may\presRVadhe dRigRy biablegeng divessifyhes weall@s the proper
substitutions, deletions, or insertions relative to
regulationmef af‘éibgdyrm@duction and expression. By exploiting the mouse machinery
for antibody diversification and selection and the lack of immunological tolerance to

human proteins, the reproduced human antibody repertoire in these mouse strains may

55



pol ypeptide. In certain enbodi nents, a variant of a
ref erence pol ypeptide has an altered

W@omvAwans| ati onal nodification site (i.e., aPCT/US2009/000759
gl ycosylation site). In certain enbodi nents, a variant

yield higﬁfafﬁniheflﬁlwgﬁﬁ?rﬁ’%ﬁ%&b%%gr?bh%g iaﬁgta%aégqj'fwaéaeincnudineg

o HASE 0o WP i85 b o SBEBIEER IR o i

.both a reference polypeptide and a varjant of a
the desitegt shHic Ry HEPOELESY and el Bies c b rEDY SYempianethods are
_of a reference polypeptide include, but are not
described iniWekOB/Z4890y LSy Patent Nov 51545:867, P \54607BBM end EP
variants include variants in which the nunber and/or
546073Avpe of glycosyl ation sites have been altered as
conpared to the reference pol ypeptide. In certain
enb dinenbi, | ycosyl ation variants of a reference
[%‘zﬂgﬁpept i C%%ﬁ‘b‘r‘?’ﬁ oQdimaniat Qe BrRYHSecanrstaniiagignsofrom
N-1inked glycosylation sites than the reference
species pthigyrdban ihaean alopgrwith theshdrodn variable regidn(s).nkecertain
gl ycosylation site is characterized by the sequence
embodimentsXoffemay ués coXstaht regibies from hiradnalong astihdvariblél vegion(s)
desi gnated as X nmay be any ami no acid residue except

from spdtiéd biter thah RBATaM, N enbodi nents, gl ycosyl ationvariants
a reference pol ypeptide conprise a rearrangenent of

of
Cena"’E?klﬁEegyg }@%&%ﬁ§®ﬂgﬁﬁ§?{2; gt§L$LQ|?3etggsgD{ﬁat are
CIRAEN) | B 88 ok St S bl Gt

ref erence pol ypeptide include, but are not limted to,
tetramere 3G ﬁ@cwgaﬂwrstypm"wr eamposed ol twe identicalpaiss akpolypeptide
variants include variants in which one or nore
chains, eacht painbaviegi ahecfulldéngthdight thaimn(ire cedaiypampbodinents, about 25
repl aced by one or nore noncysteine residues; and/or
kDa) an®dfedull-fa8Hgh heave hbRi (he ceRaINMIABoGIMdntS, AISH @IS0 kDa).
pol ypepti de are replaced by one or nore cysteine
y dues. i ' ; Ll '
ARGt mond o SRR AI PRI ARty P FELRIR o
. : d.ipto hi gl ogi_cal\,y. agtive. confor o)
variable £6qi8h G e e BLEHE0 B Wi R B FBinh el Bbp 100 to 110 or
hodi es. | n certain enbodi nents, cysteine variants of a
more anjigg @P@ﬁctbabmpﬁiﬁz%t@ ERSAoRsiDle &feAntigpat iecranities; dihescarboxy-
than the reference pol ypeptide. In certain
terminal gpptinn ekeach chsiptwpigally defings a8 constant e¢gipai{€a domains in the
pol ypepti de have an even nunber of cysteines to
heavy chaimiandz@_ inrtherlight chain) theestuhay bg respongibleafor effector function.
cysteines. In certain enbodi nents, cysteine variants

AntibodyhéffectoPfunctivhs Mdlede 8&fivERR JftdimbiBfmepdahisstiph Qb8 of
[078] In certain enbodi nents, conservative

opsonopSSHbEHERS, e e cHam r R G ke enegng 1amoce
light chaltn%. tI-rllé?avy chains are typically classified as mu, delta, gamma, alpha, or

epsilon, and define the antibody's isotype as IgM, IgD, IgG, IgA, and IgE, respectively.
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encodi ng nucl eotides) will produce anti bodi es having
functional and chemical characteristics simlar to

w0 bwgme9wiil t he ori gi nal anti body. In contrast, PEI/US2009/000759
certain enbodi nents, substantial nodifications in the

I9G hasfééR}EFél%GBl:la%EQé %craaﬁia Bt n6ORMAE %'lég )fggg‘ @Gs and 1gG4.

particular antibody may be acconpli sh

IgM has SE%%H sy BTG, bﬂﬁnﬁiﬂﬂﬁ' %f&s?%!ﬁ AL 100 B dR B

mai nt.ai ni.n cture of the
SubdIVidge) B0, s CIARRaRH BHUOIT. Chbnat ned IEHGAT et loAa. | Within fulk
exanpl e, as a sheet or helical conformation, (b) the
length light:anstheavihghriopHypiceily ythefvariableran@ canstant rediens areyigtined by
site, or (c) the bulk of the side chain. [079] Certain
a "J" regiers of aboatm 2or aAwird asnihetacids, mathstheweziviyashaire akser ivialudirey a "D"
or non-conservative) can be determ ned by those

region of*bbbuteib hibre Rniblacids.t 88el & 6B FuHdansetal Irﬁhﬁhh@l?fgyaéﬁ 7 (Paul,

desired. In certain enbodi nent's, am no acid

W., ed., %B% RV re“s@”rewa@%%gt»t déj%‘r‘iééléér R8BP6 't Lach light/heavy

'residues o part i suc

ase. or decrease.the affinity of the
chain paﬂpﬁaﬁy&m&hq Aatigen @@Smg?[%ctl on of the antibodi es.
c£qu80] In certain enbodi nents, the effects of an
(M2l body Hhe vesiablaragiensitypicaty sxhibitie:sarae genesa sticture of
t he amount of synptons of the disease. In certain
relatively obost nred framewerkdiegimse FiR) joimedrpsthreanypervasiabidrdnjons, also
a pathogen. In certain enbodi nents, a di sease nay be

called cEppRbhértafty détefninaiy regioh®st CDRt 1RE CBREGEM the heavy and

including introduction of a substance (such as a

light chafrfyf &f éﬁ&?{i‘élr %aﬂf?’ﬁ% %8' 'I’\@tﬂé?ﬂtawbgk gag{léﬁé Rwhich may

enbodi nen val uate ect'i ng one

sl 18445 e et ok

dver se feactlon in ﬂn ani mal host that receives an
heavy chigip ivBaaY'e iegionsstyriselly ceqmise; the domainediR h d<PRin AR2, CDR2,
does not receive the antibody. In certain enbodi nents,
FR3, CDR&eanskFRéerfthe asnigument pfamincsacids to eachatomain is typically in
fever, an immune response to an anti body,
accordance hithithe idefinitiond/of Kabet Sequintés of Rroteinshollimm{Asibpical
Vari ous antibodies specific to an antigen may be

Interest (NSBHE thdtifutas B FRENthO BetRosda, MY.q808 Riahdendmd), rmm:ﬁ@tma &
an antigen cont a| ni ng an epltope of interest nmay be

Lesk J. MBI, BGU468: 9'0'1t ”@hopﬁas bth tlﬂaa%lreaSH? %‘73?8%5 {éB9).

produci ng antl ]oec:|

ain i nces | bQ ,,to n e op
l°§55 ntere v%ééswei\h eﬂe!??'af%" ol 8 oag there are
ken from hosts that were naturally exposed t
several t&e% gpantibedyErgments nExamplary antibeay J@Qmﬁntéﬂncﬂuﬂemut are not
i mmunogl obulin (Ig) loci into mce in which the
limited tes Ferbleagment, &~ aft fragmanteF (ke molacuiey Evatolethile;, scEiemaxibody,
opportunity to
and Fc fragment.
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obt ai n human nonocl onal anti bodies (MAbs). [082] The
term"agent" is used herein to denote a chem cal
w@orspooedi a m xture of chem cal conpounds, a PCT/US2009/000759
bi ol ogi cal nol ecul e, a bi ol ogi cal macronol ecul e, or an
®rd4iact efbs I TRe,t
gbl [i mgeggent rg rﬁétfgmﬁél?ﬁﬁ?h éé gﬁ? @,éfnand
fic bi osSi tion
'“tewenﬁwg Sl e e SatElie Sikde B SR 68 ppfy HBRfanh Eegion.
eci fic bindipng agent retains nore of its physical
For exa@B@om P?gﬁa'arﬁmegd@?%’iwC%fcstaMM sanstanidegions eanbhe optimized
activity in a cwrrr‘p‘@)osmlon conprising a stabili zing
for half-lfg émsewmnpar egsembly amefading«fithée antibody tetremes iamgi/artfer
stabilizing agent. [084] A specific binding agent in a
improved @ﬁfﬂOﬁjrthIQ(ﬂIOTD ninadereein iembodimehts, Meddified antibédy ¥6h§taat regions
is "stabilized" if the specific bi ndi ng agent retains

may be Qiodu%éétbytlhﬁoaaé‘ﬁg%"néié 'Ho'uﬁrmﬁt'&lf 8h§ ?Htostf;\ék%fnll|hi)¥1[c:‘?’d1 déQlience of

chem cal "stability and/ or bi ol ogi cal act|V|ty

tor tests
the consfittEofy n%ffdgteis‘?@hﬁa%Wﬁaﬁﬁﬁgﬁﬁ%@wﬁwﬁ & giialligec g one or
f'@n tDe Lovm ng docunents: Singh, J., S. P. Singh and
more of {osg, Psﬂfe‘gé, OX®asurenment and Analysis of US Truck
Vi bration for Leaf Spring and Air Ri de Suspensions and
Odepe| opnelit cetamembadinents, Rcaaiiiaty afcrmisotype ismpnverted to
Sci ence, Vol 19, 2006; International Safe Transit
a differemsisotgﬁpetb)oiso(yp@Ts\t)/itcRélsg) witheuBlmsthi&Dépediﬁeity for ecpatticealar target
3A;, Singh, S. P. and J. Marcondes, "Vibration Levels
moleculé. NMeMGES 6f |@b3/}3|’etl§3)¢it&hh P RNide, %%téré:HBPﬁﬂnﬁéd% direct

Suspensi on and Payl oad", Journal of Testing and

recombu%rﬂ'tééﬁhlaﬂesﬁé\/b VSH %Q-’até'ﬂt 8: 44458 r&ﬁggll\—)gé'l Riion

r at estin qU| Val énc

T M| es, Of T art’?
techniquEB$E8e fiq, 0% PeRiNG, 5. éﬁ%‘éﬂémqqgmew PSSRER
mﬁkprﬁ oach to Anal yzi ng and Si mul ati ng Shock and

embodingeris an @ﬁt'b@%E@@&er@g\vsﬁeafmgn@r@m@sq teranather swkglass

Safe Transit Association, East Lansing, M 48823,
using te@mesﬂfﬁ@wbe@ alpove @ otlaarvglesskr@mm iR, thacgmwnaouhlosmg its

"Test Protocol for Sinulating Truck and Rail Vibration

specificitgrfdr quialrtidu‘raramgeti roBtufprimdleding, Butt wodinived to)Boneersion from

Racks", Packagi ng Technol ogy and Sci ence, Vol. 8,

an IgG2 38bdiass td- 8A9gGH! gtgﬁrm gBRaNbhdsess. (2001 )

Fundanent al s of kagi ng Dynam cs. L.A B. Eqw prrent
: ngp qﬂ,e@itf gh, S. P., G Bur gess,
Certain c%cﬂﬁ oﬁggﬁonAngggﬁﬂg] John R, "Measuring
acka Shi nvi ronpen Refrl erated Ocean .
loi‘/gﬁlse Abisha e 6 abenabs et ebpiall s piariggialybrid
-1 8 1 1993. A specific b| ndi ng agent in a
ant'bodyémﬂ&twq ditfesemt: Reaerdight chaindaies ard twe diffsrentibinging sites.

Bispecific antibodies may be produced by a variety of methods including, but not limited

to, fusion of hybridomas or linking of Fab' fragments. See, e.g., Songsivilai & Lachmann
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"stabilized" if the specific binding agent retains at
| east the sane or simlar physical stability and/or
W@ b@aiog®mhl st abi | ity and/ or bi ol ogi cal stabilitBRCEHUSZ09/000759
bei ng subjected to at | east one test, even if one or
S I a e
Giin. ExEfinBhol 785 8185700 1098%, {SuPRY ot 1.5 Iifndldofadashi.1553
errbodl ments, the |aboratory test includes vibration,
shock/ drop, and/or pressure changes to sinulate air
and/ or vehi cul a[ travel The | aboratory test also
Certain jRrepagation of Antibgdies, i ch the specific binding
agent contained in a container is not subjected to
[043F] at i on)n shdaky embpdiments cantiboslias ican beanxgpesssed in cell lines
Fol | owi ng vi bration, shock/drop, and/or pressure

other tharhhplyddorna cellrfines! én aertainerhbodinednts Us@dudriceéadncdditg particular
. physical stability and/or chemi cal stability and/or

antlbodlgé %@I%ﬁﬁj CﬁHéFM' érﬁlb%fdlésh%aﬁ%cu é(ﬁo?'tu%‘?l\'s g?%ﬁﬁltof'agsunable

determ ned and conpared to the physical sta

mammaﬁ?r%lﬁgt %%]ﬁ%ﬁ?érdﬁ‘f f+écr{%n %ﬁ%gfrggbrﬁ, ?r%ln%floggfq‘ig)lnnéaw be by any
|nen sp d|n e consj dered to

known ni@RgH 0L EELE MY URONdaS qa?wﬁhye,l?da?'ugmmf%@samp'e
and/ or chem cal stability and/or biological activity

packaging thenpolypeeleptide in adiing (QGite aivirad ueetab) and trangduciag aahost
pharmaceutical in a human. [085] Wen a stabilizing

cell withdlye nirus or mdmnﬁMim asetof using procetarggyroverain the art, as
stability" nmeans that a specific binding agent in a

exemplifisBP ). 81 PatsNGs, 46350 2067 £93DiI0%0; AMU®A61; and 4,959,455.
preci pitation and/ or denaturation in a conposition

[(%183 rising, E‘eﬁélﬁtérhbéal%rﬁ‘gﬁﬁ e?é’l‘@%@ o%%é’&t&hcc’irﬂ?nsel%gne or

osition not conprisi izl n
st abi al.so

retains its a
more pOB{s‘ggf%ot'gebﬁweﬁaeaa# § BerghpBcludis, il 0 Magd . .
ainer of a certain type, e.qg. dyrlne shows the
polynuclgg gpqg@rﬁ@qsagnqumggge@ggp@rgaqntm certain embodiments, a
preci pitation and/or denaturation after being
method efimakingeal potypeptide comprising pradecingbiteapaygeptids i a cell
di scussed i n paragraph 84, which sinulate shipping

comprisingratiyt ofthe .abbves@réssiom vadiongiragaiditioms Suitsi1o @6 eikpAsks the
contained in a container is considered to retain its

polynuclébﬁéé ééhtaﬂé@tHéréM tbfprbaﬁcéﬂ%:bélyﬁeﬂldléjlsﬁgrg%m. shows

he same or S|n1 ar or |ess aggrégation an
|p|ta r
lo%gfect carr SEnARTRbo AN, A 640 %%'Bﬁfv%ﬁéﬁ%xrprﬁsﬁ%s Gl
t.hose 0 e is not the sane or simlar or
anibody 5y B %aﬁﬁg'eteéag?wms N FOTESEIEn ECPheXRIBsspHaN
nents a conposition contained in a container of
antlbodyal'gé\éphairh Inygestair embodimentsga@n expsessionyestamexpresses both an
simlar or |ess aggregation and/or precipitation
antibodyaredivyrchadm and raat antibaafyt light lobaing lawdgrizin edhbodiments, a method of
| aboratory test which sinulates shipping conditions,
making drohhtiyedly bc)’m@tib&gcbrﬁﬂhcmbcth@@ﬁtlbﬁdﬁfn StoRllicongsriting aPRAst one
as the specific binding agent in the conposition
contained in a

(1992).
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contai ner of the sane type stored under static

condi tions and not subjected to a | aboratory test
wokioelsitnul at es shi ppi ng conditions. |In cert aPer/US2009/000759

enbodi nents, a conposition contained in a container

of expre§ﬁ|€heiiétc?&stlﬁ’ g@nbﬁi@ﬂ% %hﬂébfl}g p@%ﬁe&cﬂ@ﬁ@él@é&ndes contained

I ppi ng condi tions equén

d d|t|ons |sstored at a
therein t?ev?;é@ﬁé% HREShuRBLE DR 500 1 ncert ai n
di rrenﬁ a conposition contained jn a container
l%1 ect ed 7 Gedainrpbadinents.dbe tanstectiongruosedyre used may
sh|pp|n% conditions, and foll owed by subsequent
depend gpon e asidterbes transformeddiGertais mathets ferintrodaction of
tenperature between 15C and 45C. In certain
heterologaobe golyentkeotides dmtpanatintaliahosBligi are knowrdinctBBtzat ARd include, but
stored under static conditions and not subjected to a

are not |Indiesy &, @e&trhﬁ%e&@té‘d“tréh%bﬁéﬁ%aﬁahﬁpbwgigﬁ'éél%%t'&?n

is stored in a freezer at a t enperat ur

ponbrer%nrqted%@éztrahgfe%ﬂBEagt%tcgﬂggﬂfg ﬁgbeq?rg%ﬁvﬁg te'é}%gpﬁulatlon of the

alnéd in a contain

si mul at es ng.condi ti nd foll owed
polynuclpide(Sh ot theiontss ATik TR AR Pioe shie PRRSIRtS nudle:
stored for_at least 1 nonth to at |east 24 nonths.
Odddhpl ar y Certgimmanyaalian sell Hoes awailahle asrhostefon exfiression are
to, at least 1 nonth, at least 3 nonths, at |least 6
known inrthet &r$ andtintladef bt arendidimited toe astnylithmonalwed e¢ll lines
| east 18 nonths, and at |east 24 nonths. Exenplary

availablgTRbRotte %eﬁ@éﬁﬂ%@lmtd@@cﬂ@ﬂﬁﬁ (RTCE9rRUAiIhG But not Ilmlted to
and/ or precipitation and/ or denaturation of a Specif

Chmeseb‘la‘?ﬁ’ét@go%’&"(bﬂﬁ Eé’lgﬁe EPE)2 L'éoéellI ' B}a%)?ﬂafrgstery klﬁﬂ?{/ (BHK)

I nspect1 on; SUbV artl U ate cbun

o BB S B L5 oo 2
0 ot GBSl B AL Sl Ry S

a conposition contained in a container is considered
certain empadimants, iced liphg shaybe selgsited through detersisirigh which cell lines
bi ndi ng agent shows the sane or simlar or |ess
have highgixpegssio revelgland ppodedepantisodies aitH/ constenaedrtigedrbinding
as determined in at |east one of those determ ning
propertigget hods, even if one or nore of those properties is
not the same or simlar or | ess as determ ned in one

[OQ?{%EN e Of, &;H)aﬁﬁ e‘?r%cfclf g'?%ggg%g% Atr}n§g ??é%zge}}sécactgg into a

nents spec

r.or |less e on a d/o
host Ce"ﬁpgw&et%m ﬁssﬂuw&eﬁj@%@m QR FtaHbCg odhiuleotide
ndi ng agent is suitable for use as a pharnmaceuti cal
encod'ng ﬁn anﬁgﬁﬁy} lr[ %@qmwrehogsm%.qqrﬁrqhgeagemes facilidale, expression
the phrase "retains its chemcal stability" nmeans that
of the linked pelyinticteottidedthus regsltingiin the prothasioniafiihe ipolpeptisie encoded
chem cal alteration in a conposition conprising a

by the lirkedpdiyrauiogotitite Nin catgInkasbodimentd)ehé QHBWIa'lséeom%ses
conprising the stabilizing agent. The phrase "retains

polynuclédtiiecsdieites that allow chromosome-independent replication in the host
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stability" also means a specific binding agent in a
conposition contained in a container of a certain

WO 290/09%41. , syringe, shows the sane or sin | aPCDUS1065800759
chem cal alteration after being subjected to one or

cell. Exgﬁ"fp‘f‘a\/@{ve@;&ﬁsliﬁﬁ@&é} ﬁ?}%ré%&ﬁnﬁijegiq?is%%grﬂi%(g@n.‘g?ggslégﬁcript, puc,

ch sinmul'at e shipping con
' I ation include, but are not limted to,
etc.), C°§F§é§%&?§§§r’l on, for exanple, including, but not

Certain E

PIOS P RECHHD e g2uUlts in smaller

fragnents. In certain enbodinents, clipping is a

[Q‘lé@il t of Ipeertaivl grobedinRrisplesombinantexpressian vectars are used
i nclude, but are not limted to, charge alteration,

to amplifycsr expresd BNA entodingpolypéptides, for kixaatplé,oncluding, but not limited
deam dati on. Exanples of chem cal alteration include,

to TNF-RUln @6RaiM0émbbint@ts! RcoftihAMuNprésdi¥HVeBI8 iafe replicable DNA
alteration, for exanple, including, but not imte

' ' I ' I [ , .
consiruc wt L A} 0runEHEP BN HgRURTDRPA 18Rl Eifocing mammatar
speci fi.c_bi pdi agent in.a c osition contained in a

TNF-R qiioeqyivaISntndRgs deemply nked | Ruitale diabsceafional or
stability if the specific binding agent shows the sane

translatignalgegilaigry glemests derivad frepaagimalianinaigrokiak virak ordnsect
after being subjected to at |east one test, even if

genes. ¥adous reanrebinpptexpressiocaniectdrsauitabke oo expressidn dbhsynthetic or
sane or simlar or less after being subjected to one

cDNA-dérivetPDRIA fagmentslef€dsding Pofpeptties ars well KiWaPtd bh@8killed in
contained in a container of a certain type, e.g.,

the art. @Iérrﬂaﬂgéxerﬂpgéﬁt@%ﬁngﬁég} @gpr%is@oln"’\{)ec%rsl %%fdoesgribed in U.S. Patent

chem cal al el ng subjecte

I a:?\?}fat ory test which sinulates shipping conditions,
No. 5’94f50 owed by subsequent storage under static conditions

s the specific binding agent in the conposjtion )
[03665 ai nedFrI ﬁefaa'e&m'awgwr%% transfermmed h9§£ceétsar@cp%lﬁdmlch
static conditions and not subjected to a | aboratory
have be%Qﬁnﬁmrmd@m@rmfe@tedhﬂliﬁpiTNgJ-Bme@tqrsm.stmntademsiag n
enbodi nents, a conposition contained in a container
recombisantj BNAddchoiqack allvamdfornied éobt pdliscdrdimanly ekpress TNF-R, but
shi ppi ng. conditions, and foll owed by subsequent

host cell§ t@nBERMEYIRI ptiffddes &Qﬂ&ghg?&%ﬁﬁifﬁh@ MEgF 34 DNA do not need to

tenperature between 2C an I'n certain

express %Sg@wgigeﬁm%étsgggé@%% [’I?}?F-g‘vnsfm §€ gtgﬁbgﬁéd in the cell
oo PSRRI P BTl SRS RIRE e o

t enper at ure between 15C and 45C. In certain

selectede Rysanpiant Bostcells fpoexrression aitraamealian BNEQRinglvde, but are
stored under static conditions and not subjected to a

note limiteshtor arakaryotest yedstar highver evtkesyatio geadisn svheseidi the axpression of
is stored in a freezer at a tenperature between -200C

TNF-R issoader8GeGonltrol o appiopriatd peinmsters., Proleayprsi ihtldde gram
contained in a container subjected to a | aboratory

negativeld?Yratp&itive BEYHisis Sfor BRERple E. coli or bacilli. Higher eukaryotic
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conditions, and foll owed by subsequent storage under
static conditions is stored for at least 1 nonth to at

WO 2@809%41 nont hs. Exenpl ary storage periods i ne¢TIE82009/000759
but are not limted to, at least 1 nonth, at |least 3

cells mclmiét Bt ard nbﬁﬁﬁ&e@td’@&éﬁbshéb defldinks Bf %%I?ﬂtoﬁrﬁ?ﬁsin

rmnths at | east 18 nonths, and at | east

coran NG T B AR e
marmal 5 1S5 ke 208 Brkb bR oo AR R

speci fic binding agent in a conp05|t|on contained in a
Certain gxemiBlans £IaniNG: 8Rd ieXBrassianveeoe for iuss witfuagterial, fungal, yeast,
stability if the specific binding agent shows the sane
and maromalianidediulas holstssareode sanipetyePotiwelseati al a{Clehingr\aédtors: A
as determined in at | east one of thosedeterm ning

LaboratoytNgeigal, Bevidrf None 1g85)yor e types of chenmi cal
alteratlon is not the same or simlar or |less as

rm ne
R o, b%@?@%fﬁ5°ﬁﬁ‘e§“%&¢059%ﬂg?@?ﬁ%éﬁﬁﬁat.snﬂe used for
opsi der.ed to show,th or simlar or

expressBIT TNE R i ST b edmerts o 5B NS Febissniathystges generally
is suitable for use as a pharmaceutical in a human.

Comp"S? O8%10rARe ah%fﬂ%wﬁsglwda@@én@ﬂﬁ%s [feegxample graeneeencoding

"retains its biological activity" neans that a

proteins spafarfing anttihigiticgeaigtance or suppdyipg sintauwxotdenin stquineesent, and
nore biological activity at a given tinme after the

an origincofmepiicaticmresagn(zeesy the hostao epspesaiplificaiormwitRintheost.
stabi | i zing agent conpared with the conposition not

Exemplé?'?S S aﬁ'F/Bﬁ!c hbﬂs%ﬂﬁbh’sfb'rr‘?@tléﬁ Fludd S cBhﬁ@é@llué %Ex

ogical activity" also means a specific b|n

Salmonéé%??épi'rr]ﬂfr;@prg?gn@ %hbl%‘ sﬁgaégkngﬁ% Hﬂat Qargeg%t B él‘fdroa{ﬁ{m% o
sveporfG, Sy Bk b B LR b o

subj ected to one or nore of the |aboratory tests
methodSoq’fsl&Ps,%@awe% kpawade e sidlled.ni tbr ast. nGeeain lokgpiatig expression
conditions. A specific binding agent in a conposition
vectors arerdesicnibgdiim LhScPateritiNo. 5,845,808%i dered to retain its
bi ol ogi cal activity if the specific binding agent
[odeBbnst r alreerdinlePalbddibidts 38Bo@birfd TTINF-FOpratinstaree
of biological activity at a given tine after the

expressédJ W%és‘t'h%@té"@ér &fﬁﬁefee@a?@ﬁiar%frﬁﬁes%rggls%lébja%?tyeé%si 8f other

| 'east one test en | one more typ es

geers, B4 P e A
SlFared ang after bein ubj ected tQ one or nore
methods o /S aTE VLKA (@ ARSCHkHER 15 ths% At SrerEplary yaast
in a container of a certain type, ., Syringe,
expressiga ygatars @négnathqdéagtuser&remnbedsn % IHitzepran etak.aEuropean
activity at a given tinme after the conposition was
Patent AppbgatiosdPablitadibheMo @0 78657, and in Sherman et al., Laboratory Course
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subjected to a | aboratory test which sinmulates
shi ppi ng conditions, followed bysubsequent storage
wapaendstat i c conditions as the specific bindi PCI/E§N/000759
in the conposition contained in a container of the
Manual foHMethbRs it Yoz GéneaEs SEai! Lfth t i
subjected to a | aboratory tes;spt)ﬁ\f/g:ﬁc 6@%@?@, Cold Spring
VPRI conditions. In certain enbodi nents, a
Harb°"'§"3*(m§s9|% fon contained in a container subjected to a

ratory test, which sinylates shipping conditions,
O o1 | ol aSBYInAImERH AR SrarUTRIAThabmseoesILelire systems
conditions is stored at a tenperature between 20C and
are empiyed torexpeessiracosmjoantpiotein. &xasmies of suitakle maimmealian host
in a container subjected to a |aboratory test which
cell linessincludat, st are pef lirgited talithe GBS-7alivks of mewnkéy Ridney cells,
subsequent storage under static conditions Is stored

describedf b2 GI@/M&H eCEN 23PF19/a08 1), HnPdthet 26l |ihBs E8pABIETLT expressing

enbodi ments, a conposition contained in a container
at n ]
an appr e Yol FalBiy forkate X B G 121, 5L ICRbERe hdmdter ovary
I,S, Stor i.n a freezer.at a tenperature between -20 C
(oHO), Ef A Rk e B o rishisaBatmER o 4 f1sgeb bel guitde systems
contained in a container subjected to a | aboratory
and methads ofHse Rre well| kouy torepp kiled imthe adn Sertain sueh iexapwlary
by subsequent storage under static conditions is
systemsgarerdescfibed in U.8aBateht NontSiP4:,397. | east 24 nont hs.
Exenpl ary storage periods include, but are not limted

[Ma8] at | efstedainuhbodifiertsastombifit prédsid e @sttobs
nonths, at least 9 nonths, at |east 12 nonths, at

compristh§INF-F8 cORAd Sre ﬁﬁglg""lﬁtég‘?ﬁ%ﬁigt% %B%péell'é BN Lri"‘i:é‘rtain
al 'S y an

enbodi ments, bi ol O?I ctivity ~determ Ined y
emboa 8% o ROBIEPE B Sir SIS hohTAG By By o
ines haiBs Simqified iy vactnINAndh ceraiR embodiments, ol lines

) phosphoryl ati on assays. Exenplary antigen binding
having agyaified numebers«f vegtorPNAmse seledteddor examplsshyasansforming a
I munopreci pitation assays, and affinity assays, for
host cellextinplvectarmomptising addiNArsgiquenoe wiich encBliés anefizyme which is
assays. Certain exenplary methods and assays to
inhibiteddﬁ}@kﬁbWﬂMrQ?‘OQh ¢aHaRrCémBblim@its SPROVEdt6r Ql‘sﬁdﬂo[r‘)ﬁtgises a DNA

agents to RANKL have been described, e.g., in

sequencgm'%:ﬁ %ic%eé\'ﬂwe aggféé)gﬁér?@ eh@,uﬂ\lilﬁlﬂ?qn %%H?g‘iaé%b%%iments, the

rtain exenplary nmet hods’ and assays

(A1 | O ical actjvi of. specifi.c bjndi
nost cell 3§ b Rforfet Bh 2 pedind vicidr RbichRiinpr e ihE DIYA paguence
. Pyblicati on No. 2004/0097712, published My 20, 2004.
encod'nstﬁ}et desirederoteiny & del N3 Amaedaivgrabedinits, thegansformed or
bi ol ogi cal activity of specific binding agents to TNF
co-transfgrmedthosp eells ate thendtultyrad émincreasingueoReentvatidnseof the known
described, e.g., in US. Patent No. 5,945, 397. A
drug, theseley sélectibg foli drugagsistantrcells whiplo sidy eontainamiplified copigs of the
container is considered to retain its biol ogical
activity if the specific binding agent
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denonstrates at |east the sanme or simlar of any type
of biological activity at a given tine after the
W@ 09podeti on was prepared as determ ned in at PEHRES20091@00759
assay, even if one or nore types of biological
vector eAbdnythie Fnzn a/@wallargahef\feefortwm%‘&%d tHd¥gfed protein

prepared is hot the sane or simlar as determned In

. h QERgNS- |n certain enbodiments, a specific
(TNF Rﬁﬁﬁﬂ?#&@é@'&? I'S considered to denonstrate at |east

same mlar biolo cal acti L ven
QT3 e arTain EsRmae YA Rs o raustraafoifgion Moiude,
speci fic binding agent is suitable for use as a
include bwaarmmm tOi Hsg thegsne fondibydiofolate redustase (DHFR), which
enbodi nents, biologically active TNF receptors are
can be iohibited é)ydhetdrugim@hgtreaater(MTvé)n adbdlusenaf the gee foeglutamine
nmol e receptor. In certain enbodi nents, biologically

syntheta®@! (GS), WHicH BOeBpORSIbRY Por ¢t 8htBesis d?'gmlaﬁ&bt@ refpf @rhmonla
than 0.5 nnole TNF per nrml e receptor 1n standard

s IR AT, SO RO D R, e
s Y G oo o i, B ot

i mers of ipdividual protein nolecules thro
system, ﬁeﬁf%{%? EpgorpPinany; gKRrass|on: acters; ik cellsylinasy are @iﬁscnbed in
al sorefers to the formation of particles. Particles
the following Be Teanmisations WV BV 94662y VKD 1894 01836,V 18910404 and WO
particles are of a size between 2 nM and 100 nM
86/0580Vi si bl e particles are of a size greater than 100 mM
Aggregation can be reversible or irreversible. In

[0y ai n i %béﬂéiﬁ%m%@iﬁlérﬁ@ He%ﬁnd?rﬂaﬂt‘ifrétéi‘r’ié’ afd ékﬁr&%@d by co-

or partial unfolding occurs, hydrophobic am no

ampllflcéptfr%ﬁi gﬂﬁﬁF#] {3865598 ndthfali éﬁ( HB%{]@?&]Q sith Igsrbﬂllﬂ%s{ag-lﬁ’ﬁgter Ovary

ructure are expose € solutton

C I n i nst aNces this .
(cHO) ity & Ahgir e R o mudinte PHEETEE Eplbfine patden SP2I0-Ag14 or NSO
i ndi vi dual protein nplecules, resulting in agge ation.
or a rat myeloma gel Eﬁ*e ajuch as XB2(haraRss d182?402(833g imBe-ap @@t}gr)ls
for exanple, has determ ned that certain
WO/SQ/MWMWG@/OWges of a protein acconpany
aggregation, and that certain regions of specific

[05a] ei ns %ﬂtahﬁaddlﬁﬁhalfem@r?@tlmdtb@ﬂoa@xprémﬁﬁTMFeR DNA,
for the formati on of aggregates. In certaln instances,

e Y N T

I m.et al., supra), and reagents such
Purificatith Corht 53?# hol i ids (Hagi hara et al., Biochem

10 O 02 A t| on can
[Og%gil fica %ﬂ%@im %lﬁ @eSrrB?%W\altﬁﬂaT'f"Fc@P?BWrs or
and fornul at| on. In certain instances, after fornation
analogs gfe prapasgd bysultysngisuitable: hest/vactar systesng telenarassaheng
solutions followed by renaturation and proper
recombinant translation products of the TNF-R DNAs, which are then purified from

culture media or cell extracts.
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refol ding may be needed before biological activity is
restored. [090] "Denaturation"” refers to an alteration

wo@Roowhedsthr ee- di nensi onal structure of a pol ype@L/Usm®09/000759
Thr ee-di nensi onal structure of a polypeptide includes,

[PE3)i s Nnofy beﬁhhe&nbedmﬁﬁ@"Qﬁféfnéttah%@frlﬂﬁ??ﬁigms which secrete

tertlary structure Secondary structure refers to the
’e°°mb'@ﬁ@f°§&§fx'@{r?p 08 ofkcif gt Pt 28 fonfald Sﬁﬁ%ecdc"?ﬂmfm'a"y
availabl§ REp i eRreeny@tipn dMeJeF e iple. AR AEG o NUlRR/EN S licon

t hr ee- di nensi onal arrangenent of atons in
ultrafiltragios yite plini erstain ﬁnms:rdlments feltawyine she cencentratian stept thee
i ncl udes interactions between anmi no acids that are
concenttate é eppliett toapsuitable purfichtiore avatre.qExeapladyrpurificadion matrices
i nstances, the alteration of three-di nensiona

include, Bt HES HeBlired U5 TR |e%t.ﬁ%r>5?ﬁibbug%d|§péaﬁﬁb' t%drw f&'a suitable
conpl etely unfol'ded. n certain instances,

[ [ t

support; aérf[ ?ﬁlﬁh &i&h?ég%%@@ c%nﬁFﬂark?ﬁt idj%‘t eﬁ?%r’gﬁ% é ﬁd'ﬁﬁt diethylaminoethy
functio ertain.inst denat ur tlon C

(OFAE) bitis. Hhisy B8 Rt op TR soPtRR cagoRglidpee or other
nore of the follow ng: heat; pH extremes; organic

types cogynoalyraemployed i pr@telrbwnftc@mom aicatian exchange Fesin agemprising
acetone; detergents, including, but not limted to,

various iss&ubtmmatmm cappdsingsydfopmpyl oc tadioxymeiiy! groups.
limted to, urea and guani di ne hydrochl oride. In

[0asd] ai n | nstensiasembedifiamtatdriloninofe POVersefiphaeedagh
be 1 nduced by exposure of the pol ypeptide to a surface

performéﬁce"@‘llcﬁﬂ(ﬁ”cﬁfd?ﬁéto FS5hye corrprl SI nggqi'rﬁ‘&oy*ﬁg;trymfnghoblc RP-HPLC

imted to, COI’]t al ner ass

media, e gq_ eg lica 2;(%} ;48%@34&313‘;& ﬁg%ﬁ;t/leéglr ﬁ%ruﬁlg)%et %yg-vspﬁ% are employed to

Ien -vin acetate, pol yester, and
further pﬂa*%ﬂf': -R cqrhpehion; Pﬁ%?'&rf‘d@%o difnarie e o ot he
epti de can be induced by exposure of the
foregomg@luylge@*mrdetep@ i ariqusceorabinatiensitaie mmployed e erovide a
exanpl e, including, but not limted to, container
homoger¢assiresonutmingni protejnsi | i cone oil, butyl rubber,
fluorocarbon and tungsten. In certain instances,

[odgBRt ur at jroger®din RSO NiRRPItS, FECEABIMI 'p?@'t%ﬁ?ﬁrd&ﬁced in bacterial

exposure of the polypeptide to a phase interface, for

culture .§§?m§glg |sdI5ﬁ=JdJl9g/ jal l%%r BR&n 'fr’o?ﬂal‘,@lijpeﬂ’e}@nfo%{}s/ed' t&yé.)rqe pr more

|qu Inter aqueo
certain |nst nces, denaturation
°°"Ce"tféﬁﬁﬁa?ﬂﬁﬁ%wﬂeaaqe&ée loh 3x-BRTE pr 26 e Rier Brirastegranhy
b osure . .to organic solvents, urea, and detergents
steps. In é%'ﬁr’l’ £mbogimgniphigh p@rfowaneeHeeidcchrﬁmggrtap&wHPLC) is
wi thin the pol ypeptide. In certain instances,
employed éarfinal aurifination atqps. \ipgeriaiteetmpodimests; enicrobidlaells employed
exanpl e, pH extrenes results in alteration of the net
in expressian gkregonttfinapiomapepaliaie TNFUR e alisrapter] By bhgoalefient
repul sion and di sruption of certain hydrogen bondi ng
wi thin the pol ypepti de.
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[091] The term "shipping," "ships," or "shipped"
refers to transporting a conposition in a container in
wa@2oehdwhe, airplane, and/or ship, by any routBCT/82009/000759
any di stance, and at any tenperature. [092] The phrase
" tiaLi i dd P . [(Cy: .age
method, 1B} kEApl] WelezP (Aafeyeh soriedion, Meck il USLGian or use of
. CO i,per in a location w thout shipping. [093] The
cel Iys'rﬁge%ﬁadtﬁ'eadspace" refers to the space between a liquid
in contai ner and the container c|losure. See, e.g.,
lqﬂi%ﬁre 5 (TBredain empodigents. yeashrallg. syhich expegssamammalian
enbodi nments, the headspace is of a size such that a
TNF-R asembsecneted prateinrade fsrmended.i uni ekeimplanemedimbditonpurify secreted
which is visible by eye or by light mcroscopy. As

recombinastchrotegiriresulting flem adagje-sci€ fermniehtatici® REG%EusEEREI Urdal et al.
surface of a liquid in a container. Wen the container

(J. Chroinatdd e/ e74,i Grd4)(upright) position, the nmeniscus
ext ends across the dianeter of a contai ner and no

Certain gp%léiiﬁc ﬁﬁﬁﬁgﬁbgﬁﬁ@é&ﬁg%%ﬁs&e of the contai ner

osure. 'l s, the headspace is the

i=st ance pe n.the t. f the neniscus and.the
P o <ulF ST itfodiffints, d EomBPoLaR SordPHsing hlpast one
. EJat boq%Hgortion in the center of a plunger. In .
specific binding agenthatieaehere stahllizirg agpat @nds buffering agestistprovided.
that a nmeniscus is not forned, but is of a size such
In certain sHeh gmbadimentssitike conpesition fugtheneompgises at feastene additional
container, which is visible by eye or by |ight
pharmaceuticalsagent. Idsertaidelmbodinentsntheadpedifidbingingdagentnota specific
extend across the dianeter of a contai ner when the
bindin t3b FANKE, & Bpécifi j
9 A0 FONE)  @pBqMeTindiag aBRRt {0 PRE, SRS 2 Bpocftt piing
0 i ner : i e L
agent to fERFEY, " odlc] Shibadifhen, 1 SoBiTRE BrEih 3gph{'R L hecitic binaing
i ments,. the headspacg is the di er of the air_
agent to SRRL. Whk o 7 sPEES Bitiding Soortie RANK Gim.apiagt which
. spherical in shape. In certain such enbodi nents, the
specificaly binisHBANKLs k1 ¢erfain eanbadimentsydhe pntibedy i aRANKIrdsdn
enbodi nents, the headspace is the | argest dinension of
certain etiiiodiinents, ithé spetific binding agenbied spedific birrisls BgEAt 1oSTNF,
nmeasured using calipers. In certain such enbodi nments,

wherein thelépetifiBimiding 8gentaBSTNS idlg 8B8IUMIE INF F&idbtdr af hin

calibrated caliper. An exenplary caliper is Mt ut oyo
embodinifi Hhe Sl TNIE HERBIorE SRR S, 1h%eFi Bhbactimepise the
specifc B BLA4E 2B o e bipd e el AR B TB s binding
. top of the nmeniscus to the bottomof the flat body of
agent is ap @ngipody whichs speeiteallydapds IL-ARderln mentaimBotiodimests, the

' the headspace of a prefilled and stoppered syringe is
antibody g aglected fomh1 &4 ,028F T ahd FRaasadescribéa in U.S. Publication No.

2004/0097712.
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exenpl ary optical conparator is Deltronic DH 216,

Hori zontal Optical Conparator. In certain such
wermodisent s, measurenents are nmade by pl aci ngP€T1ES2009/000759

syringe in a vertical position and parallel to the

[Prg)cal | Wéerté’in'@rﬂﬁbaiirﬁéht&,”iﬁ@eatiléaﬁro?{ee%r%erﬂgfgf’ﬂﬁﬁir% agent to

screen for inspection. Calipers on the o

0 u t C di ce between the
RANKL (PELBM R GCE elmd REPRO el o BRRER sliEniSaopiients,
the plunger. In_ certain enbodi nents, the headspace is _
the at lepficonis SPAATH: bITRING POSHLOTRARKLIRANANIESYORRichpecifcally binds
nmeni scus to the bottomof the flat body of the
RANKL.plrueertain gnalsadimentsidbe andibedy js aBANlade Cartain exemplary
"mnimzed" when the headspace neasurenent is 3.0 mMm

concent@itioh8 % thes af kashené apeBifit biMWlhgageht IPRANIL include, but are not
measur enent net hods descri bed above in paragraph 90

it 078 BN, 0| OSSR 20 g
oot 38, 3Pt S e BEPE TS0 L T oS aing gent

nore other tests. Certain exenplary mnimzed
to RANKie Jlsgestain sal enbadiments, the morg dhan paerfpecifiobipdimgragents to
2.7 mMmor less, or 2.5 mmor less, or 2 mmor |ess, or
RANKL bing meateothaneene epitoge.nm or |l ess, or 0.5 mmor |ess, or
0.2 mmor less, or 0.1 mmor |less, or no detectable
[01&8fispaceln tertgiprérabodiatees]ithe it feast b@endpdcificZisilding agent to
headspace neasurenent is between 2.5 nmmand 3.0 nm or

TNF is aila.agbdn;?!%bﬁfsigtign 3f AThg /il té-1%0%?ﬁ};g§iﬁ |I%-&r(§?’h sBEh Entbétithents, the at

_ ee, e.g., Figure 6 (B). 3 certain )
oast on€ SREHEE i BSBHRREFAE 1€ pRASNT f koW e bl REBSRGER.
certain eGRAITRERR oM IO AP SEe RgiaadBprayrscgypinding

lLight mcroscopy. In certain such enbodi nents, there

agent to TN, olna¢ertainisst embediments, thganerie thpan|anghspecific binding agents
m croscopy. [095] A "container closure"” refers to a

to TNF bired tnawé tlaar oneapitepeo Exeomplanynfermatations! fpr hlspiecifievsinding agent
or seals the container. In certain enbodinents, the

to TNF, ipelidind€61uBleOFNFR: RO ¢t 16e ESUIRPIRI U IR P4tBAT BEbkcation No. 2007-
container. In certain enbodi nents, the contai ner

02431855 irRDbSrated b@F@ﬁ are#eGFFﬁE’e H gé ghtidky | ngress. Exenplary

contal ner closures include, but are’not limted to,

, lids, unger,s. .and, stoppers. .[096] A 'prefilled
(080 e “Prrddh RS B oFIsist bBg Spsificfding ent to
. exanpl e, t herapeutic conposition, in which the i
IL-1R1 isata BpRGeniration of t Ml tq RBO €00fpYs IR ceRainssytmedpodiments, the
the syringe prior to adm nistration of the conposition
at least qne speggific bindingaagenttte IkyiR higean antibady whicki spedifically binds IL-
syringe closure, for exanple, but not limted to, a
1R1. In péi@igeembaddiments, the antibody is selected from 15C4, 26F5 or 27F2 as

described in U.S. Publication No. 2004/0097712. Certain exemplary concentrations of

the at least one specific binding agent to IL-1R1 include, but are not limited to, 30
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certain enbodi ments, the conposition is placed in the
syringe in a manufacturing fill facility. In certain

wepdomysent s, the syringe is washed and steri | PEEUS2009/000759
prior to placing the conposition in the syringe. In

mg/ml, ﬂ?Hg?fhP 1@mﬂg %%15@!?182'@{3“ F{l' %iﬁ%ﬁl\ r'n'e'i’l?ét LJ:%?‘T’i"posntlons

he “conposi t or at Iea

o o5 s, R, B AT B TP G

ars rior to admnistratio of the conmposition to a
embod'%amse € MEFe $han ang se%@ewﬂ% agents torlb TR1 bindsgrare dean one

i's subject to storage and/or shi ppi ng conditions.

epitope.[ 097] The term "silicone" refers to a |ubricant
conprising a sem -inorganic polyner based on the
[GstE1ict ur aln gertainRaBb&dinvérts &h® pH ofia congRiitiorgEOmMPrising a
certain enbodi nents, the silicone is

bufferlngPQ iRt iEBU 816 Oﬁﬁe@rwlﬁle?ﬁbécﬁfn%rn'i@%é :f)r}]-gﬁf 5 'cbh??ﬂ"s‘ﬁlon

oiT. In certai n enbodi ments, the inte surface of a

comprsBY) B0 8 S, SRR B o 25 A AL Bfpenc. e
o168 | S50 o B DR BB o BEFg' ber

not limted to, stopcocks, are coated with silicone.

agent is betwesem 4e6<@m;|5a‘$ yImeenainsechErabodimens. thagHises.2b Exemplary
are not limted to, Dow Corning(r) 360 Medical Fluid,

buffering agdamtdiimxgude,rbmﬂfmm,linﬁlw topacéetate, thistidine, pogphate, glutamate,
Corning(r) 360 Medical Fluid having a viscosity of 350

and proplénates tiakestairPemiboRimeng( the editdvdditionl of Huﬁ’er‘ﬂ%é@énﬂanges
viscosity of 1000 centi stokes, Dow Corning(r

rom A BB SR gD o s oen
25 o Bt F B B R A PRGNS bt g v

5 Lhe su face. In certain enbodi nents, silicone oil
(G182hakeq. N GeERinEMPOURGS. e compgsitianfusther comprises at least
cross-linked. [098] A "lubricant" refers to a materi al

one sugamaAs ugpd hesgipl thedtesm "sugar'fretars to managpaccbandes such as
friction between noving parts. Certain exenplary

glucose Bndmaadse, ionpblydaccharidey iaclhding disatelarides sudh aoBacrose and
pol yt etraf | uoroet hyl ene (Teflon(r)) , and Tri bod i de

lactose, &8 wdllTad 9dar dBriRetioas wbludifg sugBrbRLABIS m su§sr 5&69 Sugar

exenpl ary coatings of stoppéers™include, but afe not

alcohols&ﬂhagq&dt%reﬁﬁ?%@ E)W&V\?ﬁf’) liggtroraer}/tlh'??ol threitol, sorbitol and

oSk

glycerol. PR iani Bt G! raeh [QF?%EL% Ao ls R leaniton Cegiajn exgmplary

FI urotec(r) (Dai k Sei ko, Ltd., Sum da-Ku, Toky og

sugars inchurg, bptare @PH"‘“BQQé@ ehalesm endiglycine. Iy certain@mbodiments, a
whi ch, after being applied to a container, for

sugar is Qscaniqﬁ@at a cohaentnatiorbbetwesn 0.5 aad % 5%. alnsr;ertailgembmiiments,
treated with heat thereby pronoting binding of

a sugar isi1% cosmsed Ihheertin batddihehtye aCUyarii$1810% sorbitol.
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[0100] The term"cross-linked silicone" refers to a
cross-linkable silicone oil which has been subjected

W0 2008/029505Ss- | | nki ng treatnent. Cross-1inkabl e BCT/USINE000759
oils include, but are not limted to, silicone oils

[d‘l%ﬁgng r e"l’r‘?Eéﬁﬁiln?é}ﬁbeﬂirﬁém&tth@'&‘:lm&éﬁﬁ&?ﬂlnﬁ'%prises at least

enabl ing cross-linking of the oll.” An exenp

raiall vali Q) ' ble silicone oil .
one surfBRERE AsUgel Aln, 366 fortd PaRtACIRB o o £ 3} fTas-active agent
MDX4- 4159, Exenplary cross-1linking treatnents include,
comprisipg;a BY‘i’ ORBPDIG r?ﬁ)rfieayw, a V@Mﬁi‘?tpgq{ﬁiom-r Exampleg gf surfactants
including for exanple, but not limted to, exposure to
include, it are:pet limited to, detergents and pile @gidtsaltsankh certain imstances,
an ionizing plasma, including for exanple, but not
surfactahtsnareashté gorizedyge anjoinés monidriid, AWitteribgict €F 6Btionic, depending on
"silicone-free material" and "material |acks silicone"

whetherrtﬁé)fbénfpﬁsg‘ﬁn%r dranoHS SﬁaﬂdédthSUH?NHr%ﬁiHrs%r@Et ts contain non-

contai ner or a container closure in ich no silicone

cnarea B3GR H8Ehe e CLARF P Afepts senc
o,y 3o RS e R 2 s FEGE K it o

detecting silicone by either ( 1) an Inductively ®
PEG 80@%androlpsadate.(incpdingskulynal dinpitestonpelysnrkate 80 (Tween® 80)
Spectronetry (I CP-MS), atom c en ssion spectroscopy
and polysbatiata28)(Tweendt 20y,  ritdrs X+ 10, polyoxgpropy)enexpolyesyeihiythe
in Kennan JJ, Breen LL, Lane TH, Taylor RB., Methods

esters (Flaforié?)eand NP-a0! i16 @eft@ir mbbalmahteatha Blidctant is provided at a
Anal ytical Chem stry, 71(1 5):3054-60, 1999; Mundry T,

concentr2fibABetwEen BCHGH %eé'ﬁqﬁ AT ﬂf@erﬁ’éﬁﬁ' éfﬁbé% iﬁ"erﬁ'é,l theWfrtdnt is

I N agueous parentera ormul ation and ass contal ners

providec%b%égﬁg%@%tﬁ%% %%?%?%2%%’ hgi"%o Tn }gﬁ%k{ g%t@:c_i}/rhents, the
Carter, J., L. Ebdon, and E. H.o Evans, Speci ation of
surfactany isiRraYdad @t grreuneskatian o6 Oy %i dacartaky embeginamsy the
coupl ed with sector field high resolution | CPV5,
surfactan is psevidad @la lgvelrbelow theauiticaignicelly copceatbatian (CHIC) of the
Kl emens P, Heumann KG , Devel opnent of an | CP-HRI DVS
surfactamtetihaxriain sacte endiotlimienty, theedmpositiontdomserdsed a Hiuhtaron
in biological and clinical sanples, Fresenius J Anal

monoclofBFantisody toiindR .- 170and pBlysbrbaté Z00WHIEH has 3" M BF

Infrared (FTIR) spectroscopi ¢ assay, as described In
o i i . M AR .
0007, 363 5o BR3P 5 . 088L el ogens.
Ed. .. .1991.. or el,, H I Yildi z, .B. .
the surfagkaris, provied ab e usl abPih e Lt e SRR gertaig sueh
. l\/hg[neti c Resonance Spectroscopic Findings O Silicone
embodingnts eersasapesiten Epmprised oRANKEHhand pofiiserisite 20, which has a
Emul sification Wth Retinotony And d aucoma, The
CMC of 0.007f& | arid theedarv@intratidn \6f poBRuBsbdte Perisar01M01 25, No 3
, 332-338, 2005.
[0164] In certain embodiments, a composition comprising at least one

specific binding agent, at least one stabilizing agent, and a buffering agent provides
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Silicon is considered not to be detectable if it is
not detectable in at | east one of these tests, even if

WO 2000999et ect abl e in one or nore other tests. POWL023009/000759
The terns "lubricant-free material" and "materi al

stabiliza'tu@ﬁ‘&? at st Bﬂgtskeﬁ:ﬁfcediﬁdlhg d(%‘nar iR Héiﬂdeﬁﬂ?alpﬁents the specific

manuf acture o cont al ne con al ner cCl osur

oo I | S added. at a s
vinding {74 §8e il bting AR ESRARR, Bt bihfPaedttighNF anoror o
. ermned in o r nmore of the followng tests
specific giqs’m ﬁge%@qﬁaﬂg? i i cedaiganpkedimants. twampe@;&cﬂaatimg agent is a
| ubricant, and detecting lubricant by either ( 1) an
specific binging AgenttodRANKEd whieseimthe IspEyifiedingingagent o WANKL is an
Mass Spectronetry (1 CP-MS), atom c em ssion

antibodyswhichrspeeifivally bERIsNRENKLAT Inedertain eaftsaipiangs) the @ntibédy is
as described in Kennan JJ, Breen LL, Lane TH, Tayl or

ocRANKLRB ’In% énfﬂb'duﬂ@ﬁ%cﬂ?é‘gpédlﬁlé éﬁ'&ﬁ'ﬁ%%gent is a specific binding

bi ol ogi cal matri xes ytlca

3054-60, 19 nn P, r

agent togTNF oS 7 snedic pindify edert o TNETS aa@@ﬁg% Feceptor. In
parenteral fornul ation and gl ass_cont ai ners by

certain ejpkpdiments. fhagolutie Jmf%r%qwg?rpﬁ isdNFpEet rlam@rﬁaw embegiments,
made in Germany, Vol 44, No 2, 47-56, 2001 ; Carter,

the specific bindingbagent isadpeciic tﬁndimg,ag‘ﬁmm {181, ofhesein therspecific
and phosphorous using liquid chromat ography coupl ed

binding agérit te eCt1R1 il &1 dnfibady Wﬁﬁ:‘h' cmallgaBNﬁis M-¢RechgEeraln
Journal, 2004, 76(1-2): p. -41 Kl enens P,

embodm%@htgaﬂfé &tibodyS¥ SeRRIED Fr ﬁ{ 19@4' %Fygh%@%gﬁgs&%ed inU.S.

accurate determ nation o traces of silicon

Publucat@h%&’%@@@@?%3m %ﬁ%ﬁﬂ?oi %engs é pi uﬁ}pOﬁﬁnmpr&vmes
TI.R), spectro i cC assa as descrlbed in
stablllza@?n V@Fnsrpéé)ﬂct tﬂ)fmrﬁa@%rgg? &v&er@@reg srand/or dimers. In certain
Spectrometric ldentification of Organic Con'pounds 5th
embodinggnts, theogompesiticn pgevidesistabilization with resipedt to foBmation of fewer
Akbul ut, O., Fourier TransformlInfrared And 1H Nucl ear
chemicaNMghelteidcfoRasonance Spectroscopic Findings O Silicone
O | Renoved From Eyes And The Rel ationship O
0H68) Si T i Ch EaaiMidrib&iifics, ARy pP@é,br@eaémae H6f ti
[ Jou!r nal O Retinal And Vitreous D seases re 25,a%rega on
d/
oo AR o AL 0 AGE8 l c o
detectable in one or nore
dete’m'"c??ﬁf’ys‘e'ﬁaiq'%m%@%r"? 'Pife%afthﬂj A5 IR PATUSIBNght
h (gg F‘ggﬁerlal refers to a plastic material havin
chromatagrapn ¢8ES. REiSXRMRIe. also kagen aﬁ)g@lddtratlw gbfaraaiegraphy or
enbodi nents, high nol ecul ar wei ght plastic nateri al
moleculas sigMing gbrmnamgeammdlm\;@iam emboliments, @esvitdble method for
exenpl ary hi gh nol ecul ar wei ght plastic materials
determining-thederesbnte af aggagatésrahe/dr chenmtydllyl giterb@ffbims in a sample is
copol ynmer and cyclic ol efin polyner.

gel electrophoresis under non-denaturing conditions. The "gel" refers to a matrix of

water and a polymer such as agarose or polymerized acrylamide. These methods

70



[01 04] A "buffering agent" or "buffer" refers to an

agent that maintains the pH of a conposition within a
W(M&QDDAOMU ange. [01 05] The terns "osteopeni c dPGEIRMWNY/V00759

"bone | oss,"” or "bone loss condition" includes, but is

separatd ﬁiolé(sdléé 6f the baRR! GaRETsHA 6f thbﬁﬁblé@hﬂé}lcoﬂk}bré@fo the size of the
limted to, postnenopausal osteoporosis, endocrine

pores ofotﬁé‘g%ﬁ’gyr 7 31 biH&F icthBEs olrf’m1 Jé?ﬁlgb érggtrgg t§1c91 and/or chemically

I Sm~ hyper par athyroi

n acro enit
attered (BYPSIRTae 08 436 roLFeRele, SrRghofisnfecfamiamatagraphy
ost eogenesi s |rrperfecta honocyst i nuria, Menkes'
(HIC) a%ehmor@ﬁaceahnégd%ry"@%r %y)(HPM dé?b@wpw@egfa
due to immbilization of extremties; Paget's disease
separatioh basad oncanyeoné of ddsomptiansioni exdmdngessmacb)qcmmn IHIE, or
osteonyelitis, or an infectious |esion in bone,

reverse pbRrask blirdndato@repHySKHIC BEpaiated ASINApFfRsimstdithel BASIR of their
solid tunors (including, but not limted to, breast,

surface hmPﬁaslchy %ﬁlééeﬁ‘tﬂ@f F%}E‘rt%ggb?%' r‘ﬁ(r)mféﬁu‘l:elbgzi?%‘ényﬁfteln and insoluble,

(1 ncludi ng, but no ted _
ot FRORIEL A ST e B0 BN P BEg o iton n o
high saltstgHr}%-é,l FnCt S fh s @%Eﬁfmﬁiﬁﬁ?ggli‘ Lq? g{egtlglhf?e\glfmu@%rggts with water

al ucocort| coi ds and associ ated with disorders of the
moleculeﬁm redyeg the sglvatinn f the protaims.in solutiono therehy expbsingnd
renal di seases; osteonecrosis, or bone cell death,
hydrophabkisaegiahsdn the brdtemm’aichcarenhelm ndsorbeehby thepydrophobic groups
necrosi s; bone | oss associated with anem a or

on the midtifix.aTRB ARG WdréHh@buBﬂHé‘%cﬂé’&ﬂéHh%ﬂéﬁ 4ah |§‘ﬁeé8éé &'pFomote
| upus erythematosus and rheumatoid arthritis,

I I 0
binding. fl%uaﬂ g ﬁcr@ésﬁﬁﬁ‘%&l} [dégé‘gﬁaﬁc%hre?d‘g’ élh@gr}oﬁaﬁ?ﬁ@?g% umn. As
I tastasiz one of,are resjdent jn bgne are .

the ionic Gyt BoRebR e e Srmbire St L RdrPB)E RoRa e d o grein

. resorption. Such cancers include, but are not |limted

increaseg @ndypretaips elife &rom the selwmn berder of edeasing iydeophobicity. See,
nmyel oma. I n certain instances, these cancers are known

for exampte, frrothio £ uridication, 2 Ed.,ri‘azringeri\tertage Newe IYoek,pt #3554V 9111988).
of RANKLi n the bone, and |l ead to i ncreased osteocl ast

In certaimentbdiments, #ud sepanations aes ihpaived thesiggH Besust 6PhigAL S
i ncl ude, but are not limted to, breast cancer,

resolutioR'cOMAhSE aﬁarﬂ‘eﬁfreaﬁﬁjcélﬁ}ﬂrﬂre&mrg imBat SBaVRr exam 2ple Chicz et

net ast asi zed to bone or are capa e of netastasi

[ I f
S LR ey ot R A—
oo B boubl SR L etal Bl erdolibodDewer
not limted to, breast cancer and prostate cancer.

(Marcel ﬁ)ﬂk'@fr tng. News¥arkcblew Yorke 1083 brreerrtain cmbedjmentsipretein

abl ative therapy, such as, for
stability is measured at a certain temperature for a certain period of time. In certain

embodiments, a specific binding agent to RANKL, a specific binding agent to TNF,
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exanpl e, but not limted, wth adjuvant aromatase
inhibitors. [0107] A disease or nedical condition is

w&mﬁo%ued to be an "interleukin-1 (IL-1) neRCHUSH09/000759
di sease"” if the naturally-occurring or

and/or aee&fé%rﬁmngmg ét{%érﬂ%@@q Fol RAAaRI rﬁ&:?ﬁ%po%ﬂlbw %tbPéh hfroom

assocl ate el evat ed eve bod

tempera&%%ﬂ%}*@%ﬂizﬁﬁévﬁt% 1ol ?&eﬁnpﬁ%n}%%‘*q%iﬂ%%%?ﬁql&éé’%“are not
evated |l evels of I1L-1 include, for exanple, but are

imited 1G4t 1£%h 1 BIPNUB, 241gas S TGRS, & s & MGBE S Jaadt 9 months,
found in a particular cell or tissue; and any

least 12 qoribs adll leaste1& mastths,land atleast24 manths.i s certainambodiments, a
normal |y does not express a detectable level of IL-1.

specific bindirey agemt torRANKLE &, spelcificlbingisigadgeht th TS emdidca 8pEéific
recogni zed by either one or both of the follow ng

binding a§éhtitb INAIRT OstaBiMsed 'irPQ%on(pd%)tld?ﬁétBPéd)BbWéer{ badinasseC.

associ ated with the di sease or nedi cal condition

o S5 RTATEA e P R o
months,ﬁiﬁﬁ&%bﬁ c@EIqu% Zgzlﬁg&ﬁgn?%& gﬁﬁ?ﬁ&“dﬁ@éﬁ@ of the

di sease or nmedi cal condition inhibited or abolished by
[1664t nent Invemaiagsmbedimeants.i s ppesific binding agent ©of RANKL, a
. In certain IL-1 nedi ated di seases, at |east two of
specific bindindhagentdo TN F | am¥ona espeeific Uimldingraminn td Il-1RTedipa¢patred,
di seases, all three conditions are net.[0108]

purified, BrerhAlMter S & Rl phEANEGeUtical coRfpisRiond 1FiceRRNeS
include, but are not limted to, the follow ng: acute

embod:rﬁér‘it%rS%Hrﬁﬂeigré\wpéﬁ@gl]hﬁ Atﬂneaaé e%ﬁlces.ﬂai l%@to RANKL, a

Al zhel e I Sease, exl al an reX| a,

t - i nduce achexi a; t
specific BRtind dueiiavF airiat A SBegfic HHE0ES agsgf‘io L3RRS 5 stared prior o
vascul itis; ronic fatigue syndrone; Clostridi um
formulatioge Jpicertal W&h@gbb@glmﬁﬂ & the pRecific Pinding poent tOdRABKL, the
Cl ostridiumassoci ated diarrhea; coronary conditions
specific bindinghagerdtito IiNF, antfouthenspedific binding agentdd IL-dR1 is frozen, for
congestive heart failure, coronary restenosis,
examplempbee2QfiCabr lomfear ¢t icertaimgiashae shbatinolyrst Uthet $p¥§tlfﬁc€bmdmg agent
related to sepsis), and coronary artery bypass graft;

to RANK(E.am‘@épeélf"@ bHﬂilrﬁ@ ag@Hﬂto"ﬂ&F' éﬂﬂl/b?ﬂwé Qpeé'ﬁ% Bgﬁilﬁg agent to IL-1R1

nyel ona and nyel ogénous g , CVL
is thaweJa %‘t'k(?(?ﬂ\&lﬁrsn&%?‘atg@% (tonra‘glﬁbg FIon R)?mt e c?rhgrl\ %ﬂg&o%zments a liquid

fib rqu r|t S,. graft versus
phafma%aﬁ?a'off’eaa@aﬁ%rcgﬂ%w 2 fhgrepeatigalyialiastiyR agneuntqoaRecii
hyperal gesi a; inflammatory bowel disease; inflammtory
binding aggnt te #%N lfa ﬁpja@ﬂﬁtbmdlm pgenhiy, TNt andioria spadiiic biading
osteoarthritis, psoriatic arthritis and rheunmatoid
agent to He-AIR1i. t Inscertain Iem’nmilmeytseme dimeemt of specifiepiriing agent to
associated with, e.g., corneal transplant; ischem a,
RANKL, ispebiﬂdiblirgjiﬁ@bgbhﬁto TNF, and/or specific binding agent to IL-1R1 to

formulate in a formulation will be determined by one skilled in the art, depending upon,
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ischema (e.g., brain injury as a result of trauns,
epi | epsy, henorrhage or stroke, each of which nmay | ead
wa 00pesetdegener ati on); Kawasaki's di sease; | eB€niUSI09/000759
i mpai rent; lung diseases (e.g., ARDS); nultiple
e I :
for exanﬁ@b {)h%sr'o%te 8y Q&ﬁﬁrﬂéﬁ‘??t idrfafd de%‘&? bBs8\BithE. In tcsr’(aln

ISmMm eSpecla N Sepsi s neur ot oxi Ci

as, i nduc ost eo Qr 0Si S N, .
embod"f*ﬁe%uH“%aham?w@&ca?/mm\%%f'%w@ ik & Sbelfecbinging.agent o
Par ki nson' s _di sease; periodontal disease; pre-term
RANKL ghggsioncgabatier pt m@/ﬁgrtpdéodﬁg{rnﬁ Jnyerain siieh emhadiments, the
side effects fromradiation therapy; tenporal
specific binsing agent jodRANKI isersantibkddyephich sipeciiimaty bindsesRANKL. In
andi nfl ammatory conditions resulting from strain,

certain eﬁﬁb@dumerﬁgrmel AHIBOARTRERANKELTEN M BATHdIHEhES e
infection or other disease processes. [0109] A disease

phamacby(EBPICGRATtomBRses a SPREINCH ﬁ‘?‘a{s%ﬁ%@e?ﬂm 8
erlnent uced dlsea e. or nedi condition is

concentRHRarT B 16,18 Bimicl 1t Betn SIhRIbAHINRE (e speciic

... fluids or_tissue or _if ceIIs or tissues taken fromthe

binding ageRt ter MW isea soduie dNF esasiptorefinTeraimembodiments, the soluble
El evated | evel s of TNF include, for exanple, but are

TNF recaptorlis sTNER:Fo, Ih egghin ¢rhbodienards dthelpregnagentitalyformulation
found in a particular cell or tissue; and any

compris€€ hespeaificebih@ivigl agdnt TOIL-H R 13t bbnEnttdtRRUST 1 RRf/mi to 200
normal |y does not express a detectable |evel of TNF.

mg/ml. IMc&&dihdu h'éﬂﬁﬁ@&]ﬁﬁer?rts -Wg gl %ﬁj H{;Sag%?ﬁs? ALFRA!i§ %n

recogni zed by eit one ot h ovm ng

R O I g
rimentally in animals by adm ni stration
Se'ectedglfonmxféé%‘} 7@3'3 %8584 freheadeseifid IoHs> rRidhlicating Noy

regul ati on of expression of TNF; and (2) a
2004/0092?11& bygeitainarebodimentsca phamnateutivahfirmaatiors comprises a
di sease or nedical condition inhibited or abolished by
therapeuticaily effettivée bmoage atspedifit bindinigladerit e RENIKR anaf a Bfer that
In certain TNF-nmedi ated di seases, at |east two of the
mamtam‘shhé%l—?@ﬂﬁietﬂo%%laﬁfoﬁ B'Qéw d.6. #ecbALM JMSH&%@H? a buffer

di seases, all three conditions are net

mamtam@iﬁ?@ggfﬁ’% %?ﬁuﬁd?%pcqgt@ﬁ? 4T$Igp8§g§ﬁtlﬁﬂgﬂh ﬁ?ﬁembodlments,

are no exi

sho c [ 0 tqi ne di ses,. and
a buffer fiiginsbe R 57 L BRRR I a1, T Sara, ereoaITES: 8,
rheunat0|d arthritis, psoriatic arthritis, juvenile
pharmagendicaifognylationsorpprisesa larapeuticallysfiaptiveiamounica specific
pl aque psoriasis.[01 11] A specific binding agent
binding a@nﬁo AotliR9 dnd arthiffertsatynahtaigs tioé phl of therfdrmalagion below 6.6.
receptor when an excess of specific binding agent

In certain efhbeeimehts, @Uautfartniaiptaing @#ePpBIroftAE fdrmhglatioe betwesr 4.5 and
by at | east about 20% 40% 60% 80% 85% or nore (as
5.5. In certain such embodiments, a buffer maintains the pH of the formulation at 5.0.

In certain embodiments, a pharmaceutical formulation comprises a therapeutically
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measured in an in vitro conpetitive binding assay). In
certain enbodi nents, a specific binding agent is an
wa@piovoedyl I n certain such enbodi nents, an antP@DU$2009/000759
substantially inhibits binding of RANKL to RANK, or
fectives i i idiRGt i ndi - -1. R
sfecive H1BLATE B WRIEb D LTI, 8 bl ubipdifls ton o
e form Bl e S BREBE S8l 5 HEG Bhgr3us bufer mainains the o1
subrc,t_anti ally inhibits binding of TNF to TNF-R [01
of the fogmplation at&-4 “ cancer” includes, but is not linited to
solid tunors and hematol ogi c mal i gnanci es. Exenpl ary
[@67der s | hercadain ¢ubodiments: spaaifia kinding agergadncluding, but not
cancer, colorectal cancer, gastric carcinom, glioma,
limited tbeantiboaiiesand selubterpolypeptides; avhich i tohg padiduddypratsin and
sporadi c papillary renal carcinom, |eukem a,

block inteYaBoPNRith bther tiRdiAE HonpEUHIR Ray Falk IRéIpeRtiE Wst! In this

mesot hel i oma, nel anoma, nultiple myel oma, non-small
: I ' : : i
appiicatfif, WhcH e iRsid e 3f SRIHA Ena SR Boleb sy to vea
. cancer,. .synovi al sarcomm,, thyroid carcinoma, G ant,
diseases [ FORYIBNS. SHAR YSETEVINEHIP ls8ial coRmasiams eAmanting: y
. Dbladder. [01 13] The term "pharnaceutical agent or o
antibodigs g solyblepelyraptides: angiereorakingtiom therepiescenmprisiog @ntibodies
conposition capable of inducing a desired therapeutic
or solublef palgpeptides amdpre loy nachel additicarat dictive ingredieaitd.. WAsen antibodies
used herein, a therapeutic effect may or may not

or solubigsd|yiseptiiedr Mrehderriol "treatf £ aliseak8 br tbhdition, t%EJE:I{i“treatment may
a

“modul ator,"” as used herein, is a conmpound

r e A BoA A P <

nol ecu r exanp ulator nay cause

ionCcr eas lecrease in.the nagpitude of a certajn
BBV oy B CEniBrBROGeht ot sBRES bifiing BaBefchifo. but not
I magni t yde, of the ?tivity or function observed in the
imited 13, A aREbasty 912 SAbIIE ROPEPIGE. d8 AORIRISIEREIRRAt 4 certain
_nodul ator is an inhibitor, which decreases the
embodimentsi an@otibedyor seluble pokypeptide ist gdministered poor tof the
nmol ecul e. Certain exenplary activities and functions
administodtion oftdtdeastoonenotheti¢herapeutic agent. Ini sertatal ehtbodimeeits)Gin
affinity, enzymatic activity, and signal transduction.

antibody(& §aiihle POPEpIdE is HanlhisteredidomUABNt Rith tAE @dRShistration of at

limted to, proteins, peptides, antibodies,
easton 814 BE ot FR 0l i UG8l AR A

6, 660, 843. and PCT Publicatjon No. .\WD ,01/83525. [01 1
polypentiie’§fnisterd Ssaitienh b 1 AR e s s o Ter

species is the predom nant species present (i.e., on a
therapeus agenta Sixemnlaiytheare uis aaents. ineludeabyt anermeat limited to, at least
one cancer therapy agent. Exemplary cancer therapy agents include, but are not

limited to, radiation therapy and chemotherapy.
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i ndi vi dual species in the conposition). In certain
enbodi nents, a substantially purified fraction is a

W@ 09po%icti on wherein the object species conpriBEBEUS1009/000759
| east about 50 percent (on a nolar basis) of al

gregg] ool eqpy béﬁaﬁ%ﬁb@éinﬁ’érﬂ?,%’r‘iarn%ébe%f:é%&npositio?? comprising

enbodi nents, a substantially pure conposition w
e ' hag,: 0 50 % 1.95% v, :
specicSIG 356 & "Rt PR B85 Yl 350 fterea i
combind 3B LE VAR Y BehBhsise EreihBn SoBanbpCde,bu

be detected in the conposition by conventi onal
are not liited {9, o Vitea aibsticHyrRiepatasechemisakcompasitionsi antibodies,
essentially of a single macronol ecul ar species. [01
antigen b#idintheediemsnragmnuelides, iamdl conelsinhtioms) and doajigmés thereof. In
subj ects. Certain Exenplary Specific Binding Agents

certain driBodiflents, &reagentmapictBs am agdWist! SnfRjopRsteSliddteric modulator,
acti vated macrophages and T cells, inducing a w de

or toxin.V H &éitain %fmt%cfi@fs‘eﬁsr@ ﬁgérﬁrrﬂgy QUMRShn Yt tg?l%lﬁgae?%ééraet (e.g.,

certal nl nst anc ays a role 1n regu

nornmal i nmmune.respan . as we as, i n_varjous

receptorp%&%ygbq achivation cﬁ'i |Q§|§;tgpr§,t %qiLh_erggy péqrﬁotﬁjg%ll death or arrest cell
pat hol ogi cal and di sease states include, but are not =

growth. |In ceftaiy embodinaents; the eambinalion dkeyapycomprises & eperific binding
pat hogenesi s of AIDS, and various autoi nmune and

agent tOiMNK%n‘ratsmeﬁifiﬂ:i kindingsaganttd TMm@ndnrta apecific bindiog agent to IL-
rheumatoid arthritis, juvenile rheumatoid arthritis, 4

1R1, in eorkigination gitipatidgki dne anthathglgemitcagent: | [asdettain @mbbdiments,
TNF proteins initiate their biological effect on

the spediTﬁrﬁliFﬂ)iﬁdirignageﬁ{ttt?'NFﬂt\NREtié%ﬁ%tibBHyWrﬁ&‘n @geéiﬂcélﬁ)SSthMQANKL. In

receptor (TNF-R) proteins expressed on t asma

cortan RGN 08 ARBOE R RSl cof R, BhkfbPes. he spesit
. .. cellular responses may reduce the severity of
binding agemtpliNF is asgluble INFofaerpias; lagertain embodimentss {he soluble
di sorders. According to certain enbodi nents, specific
TNF receptodisngThgBfe. {rocaitirinaanabodistents, the especificrhinding agent to IL-
aut oi mmune, and/or inflammatory disorders, including,

1R1 is ahwntiboty MHith egetificallynsinds Me R 10Nk atzmy emibdtimEdls, the
certain enbodi nents, specific binding agents to TNF

antibodﬁ&%e%ﬂté@'fr%mm‘gc% 2§lg? %@P@Fﬂz S&‘G@Q’brgﬁ‘égg oy u@.%g&tnd'gaﬁsn No.

sequences encodi e TNF-R, an rrespondi
] aci d sequences, are provided. In certain
2004/00%?%{0% ments, soluble TNF-R is selected from
F- RD235, huTNF-RD185 and huTNF- RD163.  See U. S. .
loaif')@'m No* X@f’@i@'}’ﬁ*ﬁmqtﬁe@ﬂtt&?ﬂ"@%Hl‘i%‘?ﬁ&“t%? (et dmited to
. TNF-R i s nonoval ent. Monoval ent sol ubl e TNF-R _

anti-neoplgstie agestssinalydingrkat roblimited do salkWating agents inclysling, but not

I n
limited to: nitrogen mustards; nitrosoureas; ethylenimines/methylmelamine; alkyl

sulfonates; antimetabolites; pyrimidine analogs; purine analogs; natural products,

including, but not limited to, antimitotic drugs, vinca alkaloids, podophyllotoxins;

75



certain enbodi ments, soluble TNF-R is pol yval ent.

Pol yval ent sol ubl e TNF-R possesses nmultiple TNF-R
whemdioysgasites for TNF |igand. I n certai n suchPCT/US2009/000759

enbodi nents, soluble TNF-R is bivalent. In certain

antibiotiéé‘% r 2 p'ga@é‘élg r@s}?ﬁk&%@z@@l’ és’rng]ru el gﬁEBUE’ %péﬁﬁéw@udmg,
but not |g§l?%£flo p{% UBh tggggddﬁgb cg'? c%nr%ﬁfﬂxgéaqﬁﬁ?ééﬁdd@#%se d;ubstltuted urea;

(8_ Ot(%e In _certain enbodipents, specific binding agents
methylhydrazige derivaliyeshr@renReorical sirnrepsantseheimaeres aRd antagonists.
certain enbodi nents, soluble TNF-R fusion pol ypeptides
[@7d] pol yvﬁxemplarryncametr sherapiesh winidioohaydre sdménisteiéad with a
TNF- R fusi on pol ypeptides are bivalent (also referred

specific binditg dgert todRANKIL, aesperiflt sindiog t?eo TNF, HWrdtorTasp&cific
fusi on pol ypepti des conprise sol ub TNF-R fused to

binding %ﬁt&@l@;ﬁh‘pﬁﬁl‘&@m’bl@d&e "Bk &Fd/ nd PiuHEé@ td, NE %@?ﬁg@%ﬂ% e

fusion pol ypepti'des and ods o

Examplﬁéﬂg r@é}ég é@%a}ﬁ%o bgﬁ.ro%l, %QF al%eﬁ&r I j‘R "?(?%tfﬂ nugﬁe of tgg%ep%tutic
antibodic, ExeaiplaryIBTapeMtApREER, INGLid5 Db AYHBBI aitef 4o, mouse,

provided. In certain such enbodi nents, a purified
mouse-hynam chinerit CBROMRfteds humapizegdnrnst fully HumaTRRtbedieasand
described in Mhler et al., J. Immunol. 15 1:1 548-1
syntheti& &atiljodies 3ncluding thas eot t'emited Wi thbse Setaulted by deredring antibody
tradenanme Enbrel (r), discussed in the Exanpl es bel ow

' libraries| EkéAlplafy atibodies indRidy) &S ardhdkiimited ld“tﬁbé!@d/mcfh bih@l to cell

formation of osteoclasts. In certain inst ances

surface Bl‘dﬂé’lﬁstﬂ’er@ 923672 %DC%NﬁucYWlll@Ph/%éF‘cﬁéﬁs M‘ébldermal

[ ncert’al n | nstances ased’os eoc ast

growth f%gtg ﬁ%ﬁ%)é (? #%&ﬁg%s\guré é)lncteé{og&ﬁgg,géﬁcg Bp{f%réagg/' @8{18'3 ¥ Cytostatic
di sease tyt| ¢ bone netastases, and rheunatoid

andfor cyiofoxis effect amiyrapbeells displayinathese miptaines, a
reduction in RANKL activity may result in a decrease

[G172pst eoclmeertaintérmbogimeands mancee tharapy lagesits/are agti-ahgiogenic

ost eopeni ¢ di sorders. According to certain

agents whitivdesrsdse, argjlegeriaestdi cataingmibsditenfiNdncear eherapd agents
treat osteopenic disorders, including by not limted

are angib§enédi® ithib®arsi oned above. [0123] In certain
enbodi nents, specific binding agents to RANKL are

[Ofg?r? Y. hugrr{‘cgﬂé‘iﬂcérﬂ?é?%;e 4 ébé)gb&ﬁflc Hho?ﬁg;]%ahﬂt to RANKL, a

nucl eo equences enco eavy and

. light ch b
specific @bﬁv&%@%"&rqﬂ%ﬂﬂﬂéegép&e Beiiadng aém?%m 4Rtymay be
sequences corresponding to the variable regions are
admmlstsfqﬁlpa@dto Fanewirent Witk ranshisuksaaiens kytreatraent with a cancer

corresponding to conplenentarity
therapy agent. In certain embodiments, a specific binding agent to RANKL, a specific

binding agent to TNF, and/or a specific binding agent to IL-1R1 may be administered

prophylactically to prevent or mitigate the onset of bone loss by metastatic cancer. In
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determ ning regions (CDR s), specifically from CDR1

t hrough CDR3, are provided. According to certain
wepdomyssent s, a hybridoma cell |ine expressi ngpGIUK20891000759

i mrunogl obulin nol ecul e is provided. According to

coran ETAMAATOUIE SO RARLL PO

nonoc

rt ajn dl nment s e
TNF, anfifinedite R pdenSadt R aTs Ramd Rty b treatment o
provided. In certain enbodi nents, a purified human
an emstnemﬂam ofhAne98$§ dug taURaiRstaRdkL i s provi ded. [0124]
Certain exenplary antibodies to RANKL (al so referred
[@1g4hs OPGExemmanyerangess wicludek by asdotiimited $adireast cancer,
anti bodi es are described in U S. Publication No.

colorect2isyhced, 3sdbe caroimarabeglidrmar hedd/ and ne&Q%uahfbu%ecEélpcta”rcinoma,
such enbodi ments, a purified human nonocl onal anti body

heredltaffaﬁk!’%Brdﬂ?é\'ﬁgpillgagféi’\‘é'l d8&ino?RS, leBkEmia LI’yrﬁphﬁma Li-Fraumeni

l'ication 4/ 0033535, I'n certali'n’ slc

syndronﬁwgid&ﬁ&éleﬁal%%%ﬁo%gdI 1elariol e% %%@%ﬁﬁ% an small

012?4 In certain. instances, |L-1 ,y

cell 'U"Q ‘?’?'HQ 3 OF'G AP FRIMA NP Y IRTHEHISP r %%’b%fﬁ?@c CPHC%ePF %‘%tﬁte cancer,
i nstances, |IL-1 binds to a receptor, IL-1 R1, followed

small celhJung eaneay, synqvialisaerpa, thyseid carenomas cadrteansiienal opl
signal transduction resulting in the induction ofa

carcinonez bf utimaryrtdagderse, whi ch, in certain instances, |eads
to inflammation. In certain instances, inflammtion is

[0aFSPCi at efh véritAinigthbodiffertSdispédiic BrrfamgragsﬁWoCRANKL a
damage, infection, or antigenic stimulation.

specific g@gfr@s%%ﬂ%wsand/af %a%'ﬁ@gfflerﬁfnﬁlﬁg%{qeﬂ??o - ?R1 may be used

at hol’ogi ca con ons ari se,

cerntai st an nthelnfla tio expressed
alone orivH{ha%t '8Q§g%%? gﬁgilbﬂéﬂ glrapqlglcqgﬁ;’g:fa r}( %ip rﬁo?cancer In
. stimulated, or persists after the injurious agent is
certain Wﬁ@@nt%@em%f@bW%awtéaMum gispesifiggiindingaaspt to
IL-1 include, but are not limted to, rheumatoid
TNF, andor larspecificbinding agenttta iRy, isTiseddhmosjuriationewittaan
i nstances, a reduction in IL-1 nediated signal
therapedticalig dffettivinamount of 3n aeditiopatitberape @ticlggamtase in
cellul ar responses leading to inflamation and nay

[Oﬁﬁ’éll—'ce t hih 8 Bhidnib&dinftntd)rd § é‘cﬁ@gm@i‘i@égent to RANKL, a
i nfl ammatory di sorders. Accor |ng to certain

specific ﬁg@@%’té@é}it% m%’{ /e B! Egblﬂg FRARG %Ig'éfit OIcHL11 §uSed with one

nma ory I SOr ers y no

l[imted.to t one above. [0126] erta
or more Bﬂ'g]'&HF bran RSP SR RS ek REA] 1) o Shibciments,
ul Iy human nonocl onal ant[ bodi es. In certain N
a specifig F?tnsivsngréa?at, tonRANKS: iadepesdfifkinding agrisde dd\heand/onaspecific
I'i ght chain i munogl obulin nol ecul es, and
binding agent és loABi1nig usedrwith one or more particular therapeutic agents to treat

or prevent malaria. In certain embodiments, a specific binding agent to RANKL, a

specific binding agent to TNF, and/or a specific binding agent to IL-1R1 is used with one
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aci d sequences, particularly sequences correspondi ng

to the variable regions are provided. In certain
WerinomvIsent s, sequences corresponding to PCT/US2009/000759

conpl enentarity determ. ning regions (CDR s),

or moremmércﬁbﬁl pdutRBdeAtE td ﬂé@ﬂ@hp@gﬁt Rﬁﬂ@er@fl%f atfbtic

ding to certal n enbodi nents, bri doma ce

retmopa'Ft)HrWOSIin d@g{a%iccor é:ﬁH](éR sg”%glr!@twaﬁﬁ%g@wg!n r{T%)J‘nc? ’flﬁé Sebifed level of

ridoma cel | I|ne xpres ng, suc nocl onal
treatmerg%ycbgggpq , OT SPRRR 2RRNtS R&@bf’ﬁ aﬂimp@petrgpﬁp ﬁ:ertaln embodiments,
enbodi nrents, a Chi nese Hamst er Ovary (CHO cell line
such ageRisraay begrovideddoasthes |bana¢lualﬁﬂulbmsa@epfp@muta4@n Iln certain
certain enbodi nents, a nonoclonal antibody is selected
embodirﬁeoﬁsalsud:teagentsrmd)ia specHic bitdibg agedt 8 RANKI, & epéaifit binding
enbodi ments, a purified human nonocl onal anti body to

agent tolMNIBnand/od aRpbcifie lRk@ngdrfént kO IZ2TR1GRAY dieproyRISRl tBh¥ther by
antibodies to IL-1 RL and nethods of maki ng and using

oo E PRI IoRP LGP st Bk ARy
formulatﬁﬁ%%ﬁ'a?q‘jtg@sﬁcﬁpf) c?ﬁdoaggﬂbe ynlng fog]olﬁa%[[gﬁ{ment |¥it ﬁ'\ certain

di ments, a purified _human nonocl onal anti body t
embod'rﬂﬁwﬁnswh a0eatsaRd a spegific kinding aggnt @oRé\Nfﬁg.a)ﬁpwﬂcsEugdmg
ID NO 12 and a heavy chain variable region of SEQ ID
agent toNd¥A.candior atspegifictbinding.agenptm|Li-t Rl iray Ke.formulated separately
2004/ 0097712; or alternatively a light chain variable
and proviged twyetheShRindudiéh iPa ardt@meheRrity Ircbaitainvembedintents, such
region of SEQ ID NO 14 as set forth in U S.

agents rﬁé‘@bé?ﬁ‘bh@@d "é%pa?&@l‘y qg%@?t]a%w eﬁfbo@%@ﬁ&aWh\é‘ﬂ gdrﬁlr{létgrgd by

chai n vari abl e regi on of and a

oene i) “Bgﬁén%gl%ﬁﬁ*ﬁ@S%'zf%%#%%%%%ﬁﬁ%ba@ s

enbod ocI nal antJ bod hurma
RANKL. Gt A ginciagiian TG dRan SBRETEROING 346m tely 1R1 may
) is a fuIIy human nonocl onal antibody. Certain fully
be includgshinthgsnaiee yaaloram redainembegimantaohei genestenrsading protein
engi neered nouse strains as follows. One can engi neer
agents amd{rea specifin birgtifig agent toi RAMKLs @ specifiobipdjgoalyeritito TNF,
with large fragnents of the human Ig loci in

and/or aaplecificisihding ddert t6 UCh R mﬁ¥\vémriﬂd@'tﬁé1 ¢oAtroHEBihe same
anti bodies in the absence of nouse anti bodi es. Large

promotePHSFIGN | th Eéﬁ&lﬁ%ﬁomergg etﬁE gé%e%r@]éoﬂfr%f)?@éma% ts and/or a

gene diversity as proper regulation

I essian Qi ti the
specitic AR et tﬁi‘?’“kgr 2 TR AR et 1o T, At Sheic
se ti nd t I ack of i mmnol ogical tolerance to
binding qﬂﬁfﬁﬁ 3 B seRFrafeuestesunan ant i body
ert0| re | n these nouse strains mayyield hig
[051f791 ni ty Ris upderstead mﬁtﬂm@mwragabynlgdwadualmtuegmodhe
i nterest, including -
aforementioned medications or combination therapies may vary, and an appropriate

78



human anti gens. Using the hybridoma technol ogy,
anti gen-specific human MAbs with the desired
wap@aioddeei ty nmay be produced and sel ected. CerPEi/nS2009/000759
exenpl ary methods are described in WO 98/24893, U. S.
efflcacm'a%tc"di"r]ﬁbl |or$o{5&ﬁl O6r eBth m% ﬁgﬂﬁﬁé e‘e‘@é’teﬁ'ﬁ> ,%405[9{?1@10,- her
n certal m enbodi nents, use const ant
h swmheg' ons from speci es ot her than hurran along with the
phy uman vari abl e region(s). In certai n enbodi ments, one
may. use nst ant ns from human al ong Wi t h
[Qﬂa?rvaﬂ abl e %s%ammg?g'm%ﬁw macgsticalEampesiians comprising a
Certain Exenplary Antibody Structure [01 30] Naturally
specific binsling aggnttotRANKY, &t snesifierkindingi agent yo TiNH, landioma speeific
a tetramer. Each such tetraner typically is conposed
binding agerttvo ILdR1 tozgmtheranitls agsharniaceeitaljeasdepitatsie diaeht, carrier,
pair having one full-length light chain (in certain

solublhzéﬂ'@?ﬁulgﬁiBF Spred8Riative anki adiiihrt e fp%wdégngt h heavy

chain (in certain enbodi nents, about 50-70 kDa).

[d1%?§1] Th?n égrlté‘l érﬂﬁgblpr?ént Oﬁﬂér%c% tlg%}_%brﬁ&?ﬂﬂorﬁsegevpnsmga

cal l y i ncl'udes varla I'e " Tedi o

n and VL ai.n) a 00 to 110
specific 5W%+Rﬂ RIS tﬂd*&%'Hﬂs aﬁﬁ%ﬁlﬂ% '59@9%?9 ﬁ‘i‘{fl RdPrea pBecific
o qen recognition. The carboxyterm nal portion of
binding %@@m efkiiRt 9pd @dheiansuticaly edectbisametint ebatdeagiopne additional
domains in the heavy chain and CL in the |ight chain)
therapeutitaagentytogetherspitin ai gilaemiaceutiddliycdameptabie dilaant, carrier,
Anti body effector functions include activation of

solubiliz6Q EphE5KiBE, preServativel bat/cHadpiva P8 pRbagegyt osi s.
Human | ght chains are typically classified as kappa

[05\'8@ ! _arr‘_od té@hih &ﬂﬁ?&ﬁ\eﬂfgq}%rﬁ?é m%h@m%;yé’!spéb i bingding

cIa S|f|e as nu,

e ﬁeslépquewsﬁ 'g?o,;la gamg&dgn&agem ol

&udl , but not limted t , and
1R1 and daastifia serine pERiease insibilo aed ngthB% oﬁ&r@atmﬁm éging such
to, 1gM and IgM2. 1gA is sim'larly subdivided into

therapies @pe PE@Mded.i htcentainggmbodiments,|d therapy comprigas aespecific binding
lgA2. Wthin fulllength I'ight and heavy chai ns,

agent totRANKS| h)spet:lﬁle bnatﬂmgkdgenatthNGnshdftIr d specifis baiding agent to IL-
joined by a "J" region of about 12 or nobre am no

1R1, a s@fihfproteate inMIBitiE any dtleadt o@ieséddlf'éﬁéicﬁd%t@esglbed herein.

regi on of about 10 nore am no aclds. See,

[Oggqgamsnt # cérﬁf@qﬁ%tg%%% dlgtll,&ggl‘%e of the &%‘téa@groggase

n Press e variable region
Lo ach ht/ h chai n alr ically formthe apntige
innibitor f3fahcr 2R et T broisape-hatiotad il ddnien: fhlivg 5ut not
exhi bit the sape general structure of
limited to, tumor invasion of normal tissue leading to metastasis.
[0182] In certain embodiments, a specific binding agent to RANKL, a
specific binding agent to TNF, and/or a specific binding agent to IL-1R1 may be used

with at least one therapeutic agent for inflammation. In certain embodiments, a specific
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relatively conserved framework regions (FR) joined by
three hypervariable regions, also called
weeovploggsent ari ty determ ning regions or CDRs. A¢EHUSDRE000759
fromthe heavy and |ight chains of each pair typically
binding %gént_&lb' RARKLDY dpeRific FIRBING daene @ TRE, aMdisha Q'P&t:iﬁ{?%md?ng
al to

Irnding to a specific epitope. From N-termn

t ' | i i i.aple.
agent tofL A1) bo Bbl Wit P 1e8Conty efaioMil adli 8P agpmune
. F CDR2, FR3 nd FR4. _The_assi gnnment of am no )
d'S°fdefa£$%%a'9&xsma%ﬁﬁgﬁzp?@Ct%né%fqrynfﬂama?gm&rﬁc@wgﬁg, e.g. in
.the definitions of Kabat Sequences of Proteins of
C.A. Dinargligand &ile Yloldawer fzeinfiratimalesy and Anti-inflegraatons Eytekines in
Bet hesda, Md. ( 1987 and 1991 )), or Chothia & Lesk J.
Rheumaltoid. ArBirdis. ALBGm@ TeClificiab8Third BEtitiohi(20@1) Angealner €housand
342:878-883 (1989). [0133] As discussed in the
Oaks, CACertain Definitions" section above, there are several
types of antibody fragnents. Exenplary anti body
g ent s : 4N t : :
G rent . "LEEHPRomBec s Jlaryidbel et om{iSitions include more
| l.e, ScFv.. xi bod Fc fra t.[0134] I.n
than ond BFBchi St i a4t to RAMKE eeiebinging agget 0 TNF,
CH3, and,interveni ng sequences can be shuffled to
and/or sgpel Binging poEPLiR ILahRl bdUFeRBINIUch embgisnentsothe more than
exanpl e, in certain enbodi ments, such hybrid constant
one spegifigibinding agepts topgRAMNKLebint anoredthan|dnfecepitopser inngertain such
assenbly and folding of the antibody tetramer, and/or
embodinhents| ther moesl tredrf eaé epetifiobindimg abenetot ANF bind more than one
enbodi nents, nodified anti body constant regions may be

epitope. ?Iﬁ%&ﬁeﬁﬁ sO¥h ieBaAEngS) thé REtre tReh %he@ﬂe%ﬁfic%iﬁdid%é’gents to IL-

e am no acid sequence of the constant region a

: j r ing anti body for inproved qualities,
1R1 b'”%ﬁ?f?q%%'ég@? eﬁ%{%f those |isted above. [0135] In

rtain epbodi nents n antibody of one isotype. is
(0354 er ¢ eal SetA R amod e JEpsL compPEops cobirising age or
Wt hout losing its ?Joeci ficity for a particular target
more spegjfie HiNding pEeRbPsRANKLs engms reare @memgc binslingiagentio TNF,
are not limted to, direct reconbi nant techni ques (see

and/or one @r mayeSpeRiftacindiNg. agerd 16 |139R)1 anedprephblred at laguesusor
techni ques (see e.g., U S. Patent No. 5,916,771 ) ,

nonaquedB®| WM &r. suspepeiondi for subsstuERh bamiaidtratibh be dypRrht.
be converted from one subcl ass to anot her subcl ass

[0485]9 t eCNELESA e‘i‘ﬁ@&&im,%&%ﬁfgfo?haﬁ{ggsgﬁomdﬂoxic to

the art wthout losing Its 'specificity
o ' t lecule including, but not limted
rempnent? %?E@%ﬁbgé%ésg%gﬁpgﬁggﬁtrﬁw %’UBbyfI 5 to an Igd ,
I , or A subclass. Certain Bispecific or :
[oﬂsg%nct i otglgcperﬁ{spi%taq ents, the pharmgceutlcal composition contains
formulation materials for modifying, maintaining or preserving, for example, the pH,

osmolarity, viscosity, clarity, color, isotonicity, odor, sterility, stability, rate of dissolution

or release, adsorption or penetration of the composition. Exemplary formulation
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[01 36] A bispecific or bifunctional antibody

typically is an artificial hybrid anti body having two
waledopeywsmt heavy/light chain pairs and two di fPEr/ES2009/000759

bi nding sites. Bispecific antibodies my be produced

material?ﬁnauﬂé‘rt%tﬁtéfgqo R4S, PPSCKMQH?H? %‘I‘% ?ﬁ{én%gmd%e(ﬂ'g&gdmg but

orms or I ki n

not Iimitéqgo B Sb%'}\;n%g H)CI nn%%utﬂapm%a%1 a%anme valine,
148: 1547-1 553 992) Certai n Preparation of

leucine, ssaleueine cRrofingsmethianing phenylalaping. sirvptortian)b antisicrobials;
can be expressed in cell |lines other than hybri doma

antioxidawts| (inaludisg, but raddimited tepbechiimacid, sedjusmsdfitecorcsatiinm
particul ar anti bodi es, including chinmeric antibodies,

hydrogefasulfite); unsfers (xhctuda'cgsftmt et iimitedfto aaéé!bteabilﬁldfmﬂ”ﬁﬂdsﬁﬂate
host cell. According to certain enbodi nents,

citrate, dﬁ;ﬁfﬁé%‘ﬁ%f@)‘ bGI’lklrfg"‘Q s R n%%’t"ﬁo‘f“ﬁﬁﬂ%@l tfoanannltoI or glycine);

I nt roduci ng pol ynu [eot'| de host cell,

chelatlng%@eHg (r}?cluélﬂ tgﬁ?ﬂ@ Iﬁgl?@(ﬁ@?%wﬁe%% a %2%%6(% llc%emé HEDTA));
ost cel | the vir sor y transfecting a vecto
Comp'ew ﬁgefb%w&eﬁ] ing, Rytciat Pﬂt%@ 5?ifemssp@wwnmoéléoa9 beta-
U S. Patent Nos. 4,399, 216; 4,912,040; 4,740,461 ; and
cyclodextrig 5)9,haygmx;{p@qmﬂjbqta—cy@lpdgminé;nﬁjw;m,orzsnugar alcohols
expression vector conprises one or nore pol ynucl eoti de
(includinge buenctlimited toiTaedosechiarides disacthagidesy polyshctharides( or
to, polynucl eoti de sequences encodi ng one or nore

water soNible @Wﬂa@}%) dtReF 8AMRNYdRITES GhFBRAMpI s'é%bh@ﬁdé’sf oﬂgf&!caﬁs
a polypepti de conpri sing produci ng t he pol ypeptid

(mcludw@ Bt hoCifAREY B qg{%ﬁ%’%ﬁlu&&% msﬁxgég%%nggy%ggt ﬁ{aﬁose

condi t1ons 0 express thé
d therein to duce t ol tide

sucrose 'PsfﬂS&e dexiranaaiian. dexn. éﬂggo‘?yﬁéﬁ)%g”%rﬁ%%'ﬁe%%m@n

vector expresses an anti body heavy chain. In certain
hydrOXy@thbstarmmasbowme&wmdislqsn oegtxiuresdessiesugar alcohols

anti body Iight chain. In certain enbodinents, an
(includingx butsst limitew &3, nammitol @8 Sesbitol); brcﬂéir&‘ﬂirﬁ@dﬁflghbaﬂmt limited to,

chain and an antibody light chain. In certain

serum afblm(ﬂﬁ' gemtin or%ﬁﬁ]ﬁ&&o&flln@‘@d@n@‘ f%%hﬁ@%d%f@h?%d&ts;

producing the antibody in a cell conprising at

emu's'fvﬂ@eé’éesséfwgﬁynusaw%fsoce@b@@ﬁﬂaés e
oo BT Bt B bkl 4 averace

epend upon the host to be transforned. Certain
moleculwwsbkbemeemm@@md 3R08f onpolyetivirruglycol, including, but not
pol ynucl eoti des 'into mammal i an cells are known in the

limited tarpolyattylenelglyks| vitht amaeerage mblecutd weight between 3,000 and
dextran-nedi ated transfection, calcium phosphate

5,000); lpweanoleculr wiight polypeptides; salt-forming counterions (including, but not

limited to, sodium); preservatives (including, but not limited to, benzalkonium chloride,

benzoic acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben,
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pol ybrene nedi ated transfection, protoplast fusion,
el ectroporation, encapsul ati on of the

w@ologmesskeot i de(s) in |iposonmes, and direct PCT/US2009/000759
m croinjection of the DNA into nuclei. [0141] Certain

propylpa'?ﬁ@ﬁ‘, dHiGYheRidind, | SAeBicaeR b?‘ﬁ*«ﬁrg@én R B)?ldfsﬁrso?\@ftﬁ?lfnggﬂmg, but

e known in the art and i1 nc t are’ ' no
not it TRk BETHBl EFE G shbPER AP Ry By peting

not Jimted i,nese hamster ovar CHO), cells, E5
agents ({8gluding! it ok Bimiiea 13 opg et by SRE RN Ol Ry SeR RELeTS
_pnkey ki dney cells (COS), human hepatocel | ul ar
(Pluronic iy RERosarkitn estees, Polysaepates ynclndicgcleut sot lipiter tasipodysorbate
Per C6 cells, 293 cells, and a nunber of other cell
20, polydarbate. 80, rtritoar, tminmethahink, edithin, crallésteraletyloveapabe stabilizing
sel ected through determ ning which cell |ines have
agents (INCRAIR LR 9ot Amite8\8! SormstslaPa@ihicSciasy; tomigitg enhhhing agents
constitutive antigen binding properties. [0142] In

(includingfgﬁgﬁgétﬁr@w{ﬁmﬁi’mé{é?géﬁ{féé)rfér é%p@%to?gm or potassium

nto a hos conprise con

.. seguences ft. re operahly l.inked to.a polynycleotide
chioride JRghR SO ERs At e O e PR gaceutioal
. seguences facilitate expression of the |inked
adjuvantso(ReMKgdN s dharmagsutied) Faienees A8t kditieddvEt-i@enngro, ed.,
t he pol ypepti de encoded by the |inked pol ynucl eoti de.
Mack PublishiegtGompanp 6t99Bnt s, the vector al so conpri ses
pol ynucl eoti de sequences that all ow
[0dB7pNDS o ¢eretin @ntissdimedpd, ic§idaific bindintagent toeRANKL, a
Exenpl ary vectors include, but are not limted to,
specifc S908 Skl INE fSes SPEpEYiARY okt (T i ko oo

vate 333 BnEE bR RIS i EPBR At B3y it o
e o o EBeI5 et OB oS TR sPuoBB, chb Bk, s

_ expressi on vectors are replicable DNA constructs which
vehicles gad dneindsdare deseribemie. gerin Ll Batent Nagent 29,83¢04148§,285;
mammal i an TNF- R or bi oequi val ent anal ogs operably
4,609,546; AK®ES6,106;K)660,848; andpsiblished BCA ApplidationsiNat Wi 806/25044. In
regul atory elenents derived from nmanmal i an, m crobial,

certain inétérides) PEG $€86IuBRNIASwat¥Rat AAEm tERPERAtDAO Bn@HRAISRRS idheral
vectors suitable for expression of synthetic or

. " Aderi L . . . _
ormuia; IR A BT S06A U PRI LIS s, u
- Lary recanbi nant expression, yectors.are described, .
not imited Y6 A 2k oF afkeds! t0upy shsARer iy @ Fgsiterinfeger. it Certain

) errbod'hmsnts, transformed host cells are cells which
embodiments, the protective group has between 1 and 8 carbons. In certain such
embodiments, the protective group is methyl. In certain embodiments, “n” is between 1
and 1,000. In certain embodiments, PEG has an average molecular weight between

1,000 and 40,000. Those ranges and any ranges discussed in this application include
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have been transforned or transfected with TNF-R

vectors constructed using reconbi nant DNA techni ques.
wae@psdweed host cells ordinarily express TNRPEY/UR2D9/000759

host cells transformed for purposes of cloning or

o onciSBb it AR NES BoRIESA e BhaniF, LA R S iEd B has
at st A TS hro TR AR B S S Tt oo i

. Exemplary host cells for expression of mammalian TNF-R
terminal jhydraxyegropnt lacertatit sugh embedinentspthsiderpinal iydyaesgroup is
or hi gher eukaryotic cells, wherein the expression of
activated b N-hydroxysieccinimide dmreadt with a freecaminat gropiparoaespecific
Prokaryotes include gram negative or gram positive
binding &jetid RINKE 04 s@é@iﬁ@'bﬂwcﬁn%%@bht @ TREC bhbjor dgs;?é@ﬁc binding
0

eukaryoticcells include, but are not limte

! . . ciqi ) i
agent toJEFEY {oXRR & Eoyaieh i o gRRIMOIERS ribeab rifigidichts. the
be oved to produce ma lian. TNF-R using R
type ancpBRLOVRE e BrVCRRLRTREY Rec BPiedlp kg 4 cevaenty
. Certain exenmplary cloning and expression vectors for ]
conjugatgd £k ﬁpessf@tmw'&s,a%mggﬂr?p@r@é@ﬂ,of £ABiUgaterh PEL molecules is
cellular hosts are described by Pouwels et al.
within the skiifrigeastct ors: A Laboratory Manual, Elsevier, N.Y.,
1985). [0145] In certain enbodi ments, prokaryotic
[0d8B] essi om bmtdin emitsodisemtd, & haikifecedendingf veHiElefs | n
certain enbodi nents, prokaryotic expression vectors

- polyoxy&ﬁﬁgfe@ ﬂ)dl¥6lQ X A BlafY BoROx PEthIREE PBIyOR hcRRleS BLfBFEnot limited

mar kers, for exanple a gene enhcodi ng “protelns

o oS FHEAR oA USSR BV Rl oo

( Ic req nOI‘I'gI!’]. . . (
(POG). [qféé’%'gfe‘?ndt@b%ﬁ{ﬁrﬁg§i]§t§bomt 55 G0 AVEI A olacyia walhtbefwden 1,000
transformation include E. coli, Bacillus subtilis,

and 40,089 nOwatirpage @pdi Ry ranees sircussed du this geelieation ingluse: the
genera Pseudononas, Streptonyces, and Staphyol ococcus.

endpointgandoalbvaluek dehweer thex pndpaintsn Qerdaior exeanplange strocktsires of POG
use are well known to one skilled in the art. Certain

are foun@ fok akmiple; ifXH=RE 2t alN, V.EBbLGharh 2683606816070 (4988). Certain
Pat ent No. 5, 945,397. [0146] In certain enbodi nents,

exemplamg{@g’ E?ﬁ}&baw ard BURK SIdP ©xaRMHIEXRNGSS Bhtbht NSZ§,366,1 06.

for exanpl e, SacchaLo ces tr:]erewsn ae, an

t t . . Pi.chi . -
IO4B8F o onffedtait EAairpHER 18 ophinel Prface ice! gampositon
wit e aREAREE Blote SyBRR TS pHRERoHaSe S ot Eeste g tendec

met hods of use are described in R Htzeman et al.,
route of @nisteatigradetiveniprmatand desived dosagen Ske. favpesanie,
and in Shernman et al., Laboratory CourseManual for
Remingtdk's iRits maceYteah Sciened s, csiprd-olrdc&hain regnibldibmnts, such
Laboratory, Cold Spring

compositions may influence the physical state, stability, rate of in vivo release and rate

of in vivo clearance of the antibodies of the invention.
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Harbor, N Y., 1986. [0147] In certain enbodi nents,
manmal i an or insect cell culture systens are enpl oyed
W@ 00expoess reconbi nant protein. Exanpl es of sSRECT/EHEL089/000759
mammal i an host cell lines include, but are not limted
the ¢ SintEHIK 4 ’
[%13)033 uznacﬁ]ﬁ?%gﬂnr@fﬁb i et ;ﬁrﬁiﬂg% e idIS or‘%%?r‘?(%r’ |H%d

T 08T 2P 0L

a of e a r e vec or.i ngl udi ng,
pharma?eotﬁ%%Lﬁwapss’t‘E IS B nRALEE FBL B mg{eéﬁmovary
$ HelLa and QK cell lines. Various mammal i an and
embodi ﬁ%‘éc? sablecyghi ?é’rﬁ%ﬁ'%rn’@aé{#& waten dersinigctioge physiological
wel | known to one skilled in the art. Certain such
saline selutiomba attificial cersbraspinakbiuidi pessibly supplerpantedt witlo other
5,945,397. [0148] In certain enbodi nents, reconbi nant
materialgxptreash tmcympositions dompaentaalaimmistitin. alnecertaihl y
integrated into a host cell's DNA. In certain

embod.rﬁeﬁ@dtr@%rﬁcue%@é@ﬁsﬂlsls%mbs lﬁfceaémmbenn@ﬁ@dgegmb al

achi eved by selecting for cell lines having anmpli

c
componfHt &gk EXeriRidly %%Hnﬁifﬁé' BheEeT S} Mk, are not imied
. ect ed transform ng a host cell .
to,fixed g o0lyeuledle GhIE; SATn: HERRY 608 Al 29 Q.iheeﬁwasgc
an enzynme which is inhibited by a known dru
solvents; aptikadiedalrganie dudingebutamat dimitgdste, benayli @@hca aprlamethyl
sequence whi ch encodes the desired protein, e.g.,
paraben$NantiRixidants émdladinge bbbobtrienited ta, lascbdsd ac'mil and sodium bisulfite;
co-transfornmed with a second vector which conprises

and cheldfifg BYAns RNy, SR o1t lﬂﬂut’éh&odﬁﬁyléﬁé'd@hﬂh@ﬁeﬂaa@eﬁc acid.
TNF-R. I n certain enbodi nents, the transformed or

certain erfbddiftemt O HER A BRifefdd LA & stﬁ'ﬂlﬁE rﬁH(IeHgMW séﬂhm al%umln are

I ncreasi ng concentrations of t nown
cell s ,which cont ai

ug- resi sta
v o4y iyl A R el Sy R ions
\I\ﬁj vector, DNA encodi ng the desired prote
comprisg Fie tm?fem ehatheld 708 §. & asekete B tes ot byt P 5.0-5.5, or
exenpl ary systems for such co-anplification include,
glutamaterfou @fka!ppuaplsl »0t5.6i af secrinate hufter of@abgehpHi®P-5.5, or

di hydrof ol ate reductase (DHFR) whi ch can be i nhibited

histidineluffenef dbogt pEt$1045. 8 xart aspavibie butfedotiseoutf pH 50-GeS\eor
for glutam ne synthetase (GS), which is responsible

phosphaﬁé’ buifEeoBabGitasH 8.6, %‘Wﬁlé‘ﬁ'ﬁﬁe@ e eR AN & USR8 E&%tol ora
hydrolysis of ATP to ADP and phosphate to drive th

suitable éﬁlﬁ'fctrth%“thﬁr{}ﬁ rﬁféérfn £ d q@ﬁnt{&%\%&e{xngﬁ tompositions are
i T —

he fol | ow ng[l PCT applications: WO 87/04462, WO
on Deceg‘gpp@g@ggoo o sertaipambadiments, a composition comprising a specific

binding agent to RANKL, a specific binding agent to TNF, and/or a specific binding
agent to IL-1R1, with or without at least one additional therapeutic agents, may be

prepared for storage by mixing the selected composition having the desired degree of
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86/ 05807. [0150] In certain enbodi nents, reconbi nant
proteins are expressed by coanplification of DHFR or

w@donomimamal i an host cell, such as Chi nese PEIES®09/000759
Ovary (CHO cells, or alternatively in a nurine

purity with %'p‘%ﬁa%'rrlnu dtidfr agetty (gén@gcgt% sg@k‘}gﬁcey‘?lgapﬁc@g&@éﬁ supra) in

nmyel oma cel I ne, such cl 0Se

WD .86/ 05807, 51]
the f°f"§§r?'igﬁl’é§a$ SN e @%93@%  GharaPdde,
g D% i ncl udj n gwé vector, pCAV/ NOT, are
compos l@é‘dﬁ ehelpseq ip ascomginght m%a@@%@mersvmdud%mt are not
of Reconbi nant TNF-R [0152] In certain enbodi nents,
limited tguan amRpuiediapesable Fringe dpelodingobubinat imiedte, disposable
prepared by culturing suitable host/vector systens to
syringe suitalde $ot prefitlieg ahd manltipler dusd il m&d@r&@@éssoﬁi)la%h@ In certain
TNF- R DNAs, which are then purified fromculture nedi a
embodientselal canipéSfids cbRibriding @mﬁééﬁlé'b‘%(ﬁgg%ﬁ'eﬁ? NKL, a specific

supernatants from systens secretereco nan
Y t ent r at ed
oo SHOTNE fofbt BT RaRb AL BB e
e lns:«%fgnm&%npplmwwgm%ﬁf@z%am%zas@ﬁ%'vaN&L san
W ng the concentration step, the concentrate is
antlbodsawpmhe%pchﬂc@umm%%w i In eertaioerbadiments:tbepiniibpdy is
purification matrices include, but are not limted to,

aRANKIa-1TNR, certzin emblrdlmehté;)ma'sp@ctlﬁ@bmlrﬁ@agéhﬂ’@ TNFas a soluble TNF
sui tabl e support; an ani on exchange resin conprising,

receptorf Oh RXBIPEMbIAMEART tih %MP @f'ﬁ?%ﬁ@é‘ or Q@gﬁ)&gﬁe URY certain

wherein the matrix s acryla agarose,

u I ot e
embodlrﬁsni! fliﬁgaz ﬁ;ég%ﬁ%l?@;@g’ éggﬁ&@ﬂgﬂﬁ@ i’segr'l‘r%n? %8&% Elpemf1 cally
s insoluble matrices copprisi n sul fooro
binds 'L-ﬁtoﬁ\/ﬁ%ﬂwefw%wntf dhe snfibpry ivselartedim ¥ict {26F5 and
one or nore reversed-phase hlgh erformance liquid
27F2 asdgssribea i ypﬁyP(JRhI:atlDLHG)IOSZMOQ T3 Eyempdanysysibges suitable
RP- HPLC nedi a, e.g., silica gel having pendant methyl
for prefiling aterdesaibethdor examplepin UsS.cPatent hipe s, 607 4001 I$8¥inges
purify a TNF-R conposition. In certain enbodi nents,

suitable s@1frefillingldre @vaﬂél@le&ﬁin@r&@fdiﬁll%él'nf\ié?rﬁ‘idsoébu?r&@@sl‘or eRample,
vari ous combinations, are enployed to provid

oo ST AN SN O b EAGR0) per s
usse i g RS BRGNP b

[0191] In certain embodiments, pharmaceutical compositions can be

selected for parenteral delivery. Exemplary parenteral delivery includes, but is not
limited to, intravenous, intramuscular, intradermal, or subcutaneous administration. In

certain embodiments, the compositions may be selected for delivery through the
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concentration, salting-out, aqueous ion exchange or

si ze excl usi on chromat ography steps. In certain
wepiwoddssent s, hi gh performance |iquid chronmat oRCEPH009/000759

(HPLC) is enployed for final purifi cation steps. In

‘dlgestl\feeﬁécﬁ' Qu&[@gg%@;tfhe él‘?’a? s&&&w&lﬂlcaﬂy acceptable

pression onbi

te nveni.ent met hod for exanpl e,
compo§|¢cgbszlg ﬁﬂﬂ)ﬁé Kﬁ"ﬁﬁth‘%aﬂr cation, mechanical
di sruption, or use of cell i ng ents. [0156] In
292k n edﬂcﬁﬂﬂ?éﬁhﬁ@b%%ﬂtseéw @rmM%atan @cxrppeagnts are present in
manmal i an TNF-R as a secreted protein, are fernented.
concenfatiensthalt arg aneeptablle tpars'itb)omeiatMtioec dnizentair
protein resulting froma |arge-scale fernmentation is

embodifteits!p pHarmaddudilal €dmPbsitioR compriveatPtherdfbutically effective
1984). Certain Specific BI ndi ng Agent Conpositions [01

amountg ]sﬁ)étflﬁ& Bfntd?r@ pg@ﬁ@%c KRk a%p%%m&%h&fna%e%égﬁﬁ% @Fﬂ%nd/or a

east one |ng agent

o St.albi i zin e an rin ent .S provided. ..
Spec'f'csqﬁ‘(?gptaaﬂ MG RN AR T ORI od Bt thiaPectic
npr i seswélfl east one addi ti onal _ phar maceuti cal
bmdmg@@@ﬁf to RANKE; ts:0m 2By whiahsspaaificallpdinds RANIe Hycertain
agent is a specific binding agent to RANKL, a specific
embodityiemt, the agdihody s AIRANKIRA/ dn caertapreembiodirhents, the specific binding
toIL-1 R1. In certain enbodi nents, the specific

agent t@lrmh 8% S6aBle TIRF 265696t IfcAiafidbadRints ahBAble TNF
wherein the specific binding agent to RANKL is an

o B GG A .
an antigRGER apaRIcAly SRS R bl I %e%é%%@m%twﬁﬁﬁﬁgodv s

to TNF_is a soluble TNF receptor. In certain
selectefioBu1 et 20F8 RESITTRS dPRFrpest B Sr. RUDIGAPRNG. | n
certain enbodi nents, the specific binding agent is a
2004/0697ddi2t ilo deirtadh agltmg!émentso buffers dte, usddetoainaintaie the composition at
speci fic binding agent is an anti body which

physiolagiesligH oaht 3 sighths lowerlpHR In cértaifarhBbdinfsHe dbUifests are between
the antibody is selected from 15C4, 26F5 and 27F2 as

pH 5.5 Q?@BH' #ed Ik féﬂj;log e%ﬁirﬁéﬁt&oﬂuﬁ?ﬁ AreUHags ﬁgl[égéﬁélpH 6.5. In

In certain e ments, the’ at ast one Sp

corain BRRHRSRES 6 by A SERTPHES, Sl purr

| east ecific bindin ent to NKL is
include %ﬂt.%‘sa&?tﬁm aqu%%'fjﬁ|36‘9(9rf3%§r§8§"%NRE' ing: Qut naf imited to,
enbodi ments, the antibody is aRANKL-1 . Certain
SUCCInlCe&@ﬁﬁréﬂycleatﬁ: @ific Acibakcitpte, lasetic acisher acetate pagaric acid or
bi ndi ng agent to RANKL include, but are not limted
tartarate, gho3phot¢ eicid 6Oplydsphaté,ropiomic adidormybplonatedyld@dhic acid or
ng/m. In certain

gluconate, glutamic acid or glutamate, histidine, glycine, aspartic acid or aspartate,

maleic acid or maleate, and malic acid or malate buffers. In certain instances, a “salt”

refers to an electrically-neutral substance formed between an anion of an acid and an
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enbodi nents, conpositions will include nore than one
different specific binding agent to RANKL. In certain
WG wb/oggsibodi ments, the nore than one specific PCHUB2999/000759
agents to RANKL bind nore than one epitope. [01 59] In
opposntél?rdh%'r &I’S?Pdl'n'@ﬁac-in sbbg |r"?§ta||1€‘é§tthé’B?pé@i?éy‘;?rﬁrdﬁd‘gﬂnrlg referred

gent TNF is at a concentration o

to asaggfedﬂt rlldcrpbl trﬂblggé %gﬂ?@%}g{&ﬁg} prb gf‘?ﬂé |r§ﬁ38 t8nseod|um

concentration . In certain enbo

potassinBauNO RS CAAIYT: ALH SROMRNYt N8 GeBAET AMBoSTBRYTs, the
specific binding agent to TNF. In certain such

concentsatieiy phewffer, mtawg)rmlailqmlérbeéwge@ devM aoed H0naivhglragestain
to TNF bind nore than one epitope. Exenplary

embodifmants)|thé iconseftoatian epleuffériin abforchutdiongs ietweer I8FMM and 30 mM.
i ncl udi ng sol uble TNFR Fc, can be found in U S. Patent

In certalflémbeain&its Nhe cHEENtAEAR b BuffePFOA FSHnRIISHoM &Y Bétivédh 10 mM

reference inits entirety. [0160] In certain

and 25 ﬁ'[)m]oﬁ"_h?@%tr%ngé@ S{\@tanlger@ﬁ eQBR BREES iﬁ fpl? bpm &ﬁiozﬁgigghde the

onc ratlon o)

ng/m.. In cer h enpodi. e thea |,east, ope
endpoirfg aBpall iR ﬁ\e%@bwt Seaalibedhoniaa!
specifically bi nds IL- 1R1l. In certain enbodi nents,
Concen&rﬁt{oraﬂt b%f&ryn|asf%m%mdehOan5mce%p@rabo@mezﬂ%sthe
described in U S. Publication No. 2004/ 0097712.
concentGatioraphbeffeniplaafoymedatioens 28t mbhs of the at | east one
specific binding agent to IL-1R1l include, but are not

[0198]t ed t dn c3ezRn BMbodimabtsthe él@é)mﬁ@iédtlcaﬁﬁﬁrriﬁéhon comprises

ng/m . In certain enbodi nents, conpositions wl

a spemedTEl'nHﬁ\% é%e?rﬁ tb ti'-'@iﬁNREea‘?L, ﬁE%dlﬁQ%gefn't to I?NFd a'ﬁa/ Q;Secific

I'n certain enbo rmre
sincing SREnERF LIS a?é?%id&pﬂgﬁéﬁ%ﬁ o PP BB S0 1

onpositign co ising a bufferi ent i S below
certain %m%oﬁf’ -t BtiSin & Adaneentraion AebYeaD d gniband SmM, and
npri si ng a buffering agent is between 5.5 and 6. 5.
the pH CPfrih@é?'tfﬁU'ﬁtl@ntt?nb@lwb@ ptegrtaimeugHembaglients, ther t ai n
enbodi nents, the pH of a conposition conprising a
pharmabeditica iformtﬂgtixm cospbisesespetific Binding. ageritrio RANELmat a
such enbodi ments, the pHis 5.2. Exenplary buffering

concentPaifsH 6f 6O eAg/Ae anB bafér &Qf chhdBritefiohof ALRIML &hd the pH of the
hi stidi ne, phosphate, glutamate, and propionate. In

formulaf& [26.D. QHJQ:%?ﬂfar omﬁt})onwl?nt% Bfeenﬁé%é fg@rd;iﬁaq BgOH IRARKL is an

agent ranges

oo BRGS0l oG RO, S 8868 ARG RS, B A5y

the buffering agent is 10 nM L0162 In certain
aRANKErilh ol ¢RIFRIR SUER entndicents. dhe phatmaeeting) forsugation comprises a

| east
specific binding agent to TNF at a concentration of 50 mg/ml and a buffer at a

concentration of 25 mM, and the pH of the formulation is 6.3. In certain embodiments,
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one sugar. As used herein, the term"sugar" refers to
nonosacchari des such as glucose and nannose, or
welwsewsehari des i ncl udi ng di sacchari des such B&I/US2009/000759
sucrose and | actose, as well as sugar derivatives
the spetifi€ birdi Q8¢ $oIGhd TN RECEHIHAS i
esp grlggﬁy@@iaﬁgﬁﬁgeﬂdg 8 97é egg to*,n c%’r%ﬁte(g?t’)odnments,

ut are not limt manni
i thri threitol, sorbitol and glycerol.
the SOIL%Y%I&@I ﬁe&gf’?‘%{dg 81'@]#;5'&'8‘& a sugar acid is L-gluconate.
ain exenplary s rs include, but are not limted
[&éi]t r ehaﬁaﬁrﬁﬁ%e@%&% iments; g RAArmacRUbeA) Jamulation cemprises a

sugar is provided at a concentration between 0.5% and
therapegtically effectivetamountrehspecifie:binding sgenalrtoi BANKLs acsnecific binding
In certain enbodi nents, a sugar is 5.0%sorbitol.[01
agent t&6BNF|, andartespedfidbitidirenagentttb el cidrpand tai muffdrur h lvertain
conprises at | east one surfactant. As used herein, the

embodif@h8, the buffel A& phb§hIRste Butfer of anf ReRaRABUR, 308 ®bncentration
conpri sing a hydrophobic portion and a hydrophilic

Al f f tes | : .
that mafifaihs ¥ pH eI RaTR LERATES TR erdfielip dhe pH o
i nst ances,, surfactants are categorized a i pni.c,
the formyiRary s Detwen 60 i €0 JhedaimoRneSPiplEIaGresars to a bufer
_whet her they conprise one or nore charged group.
comprlsmaéﬁit@fmpsab@%agldeoTh%\temrm“@@'@t@te@ét%feﬁbne&ﬁarsgp@pgﬁer
and have no charge. Certain exenplary nonionic
comprising & sattafiaceticacidddn dartaimemboaiments, tieel phosphate or acetate
pol yet hyl ene gl ycol (PEG, including, but not limted

counteriof, is BEGIBNO0Mh cendintlchsémbadinents Cthediuferiis sodRim phosphate or
limted to, polysorbate 80 (Tween(r) 80) and

sodium BELHRET BRLEr %)Qarﬁaggf EOQﬁt)erigg% ’inc;[ﬁaé,ocfht%r%gﬁtj rIig}i]tleg t& sas)tassium,

pol yoxypr opyl ene yoxyet hyl ene esters

ammony Ky B B AR TEBc B 54 Bl o o
prosob S eSS BB e b Bhwbn B ) 898 . 1

~ enbodinents, the surfactant is provided at a
certain ehedimentsi e egnagntration of thephosphate ubigr or acetate hwffer in the
surfactant is provided at a | evel below the critical
formulatiore s betweenceniM aindB@0 (MVC)n oértaineermbodiatdrits] thel sdoncentration of
certain such enbodi nents, the conposition conprises a

the phoSpPHERE biFfeP 6 aBetaté@BuifePRYthedofHIRNoh lis bBAvEEW 10 mM and 25 mM.
pol ysorbate 20, which has a CMC of 0.007% and the

Those SARGEB 3k BRCY0HRR 2Bk g Sig s anc

above the of the surfactant.. In certain such

values KRN s e00Pofts.c BrpS o RErPaments 46 SRARRDIT 4o gf the
pol ysorbate 20, which has a CMC of 0.007% and the _

phosphatgdiiter o5 acstate puisr ysthedamaulationgs d 0gmMy, I earbain empodiments,
certain enbodi nents, a conposition conprising at | east

the concantratippciffthe phiosphate kuftertor axetdte dniffeoire treg foviulatiangis 25 mM.
agent, and a buffering agent providesstabilization of

In certaiaterhibodiments, thpaharinacbutichl fgrmagatidn cbmptesa Specific binding
enbodi nents, the specific

agent to RANKL, a specific binding agent to TNF, and/or a specific binding agent to IL-
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binding is a specific binding agent to RANKL, a

specific binding agent to TNF, and/or a specific
whemdioysgeagent to IL-1 R 1. In certain enbodi nRCL/BES20091@0759

specific binding agent is a specific binding agent to

1R1 at REDKEentRRIEHMN WY @@beirﬁ?/ﬁy %d% géﬁ%ﬁ(@ Q?I%L}N@mﬁédiments,

an antibody which” specifica n certain
e bur SR A5G RarllieR Bt BROES AN Ronedlil biheen 1 v

bi ndi ng,,agent .to TNF nerein the gpecific, bindin .

and 50 E%'rﬂm(? BERR ot gl W'chﬁeét In certaincaaeRbodiments,
enbodi ments, the soluble TNF receptor is sTNFR Fc. In

the phagaaeeuticab fasowlatian eomprises pspierific hindingragent éaRANKR at a
specific binding agent to IL-1 R 1, wherein the

concentsgtéon 61 60 mgidil apdaapetatetbufier-at aRbnicentratienof H0dyMMaindithe pH
specifically binds IL-1 RL. In certain enbodi nents,

of the fdrhfilRA RS2, 1§ cBRERCERBOHINMAE e, spelifie aﬂaingffgferﬁ&o RANKL
described in U S. Publication No. 2004/009771Z. 1n

s an arfBo0 T BRRUEl ot RAOOE B LR ALt o antboay i
r egat and/or. dinmers. |In certain enbodi nents, the
aRANKES G366 Fin Sibatimests the PhARHBF SR FHInRaa el comprises

. formation of fewer chemcally altered forns. [0165] In
specific bindiag mgenbtedT NEmts comeentratioarad $0amd/rdkgnd phosphate buffer at a
aggregation and/or chemcally altered forns of a

concentpatidri ol BmNy ahé@the pBll gfcthé fornfulatica s 8. darcdrin such
determ ned by suitable nethods known in the art, such

embodi@ntd, #fe 8)EEIHIE ib%h]ﬁig :é?@ﬁf ROTRPNY a(sSile fr@!‘; rE&EPTBE.€in certain

al so known as gel ration chromat ography or

: ' . In certain
embOd'ran‘bgsg%n%%?Eb%éTgﬁi %g%ﬁ{é‘?tﬁ%??gd r(:)(r; determ ning the
ence of aqgregates. and/or chem cal | ltered fornms .
188" oot R EAMbERER P e phSrgatauiRal formuiaton ZoMmprises a
non-denaturing conditions. The "gel" refers to a
therapeytigallysefigctiva moum of a sradfirebinginghagentdg RANKLoa specific binding
pol ynmeri zed acryl anmi de. These met hodsseparate
agent tonbINE cahd/or arsperifidbiadingadgearttdo -1 1ofa buféernatlzecaheentration that
conpared to the size of the pores of the gel. Certain

maintaire ther pHef h@ﬁxﬁfulﬁﬁﬂﬁbélb%.@?Gh@%térﬂauﬁﬂéwé’r‘i iso_tonizing agent
chemically altered forns include, but are not limte

S B BT P A SRR Qe Efac st e buffer i
= phospR b & TBERALS BlreRoRinuton Bt 8 sPRER: B

hr omat ogr. H C arates native proteins on the
osmolariy bt 240 TROST} ad 59%{566}1 ol e8riajn EnhRdimente the pH of the
hydr ophobi ¢ noi eties of the protein and insol uble,
formulatiomistiatveen 4§ @andghBbiGertain mpethods of detraxtmining the isotonicity of a
Generally, the protein preparation in a high salt
solutionlané éthin the kralelddge dfttieodd €kitted imthe drhe See), e.g.nSttrdkar et al., J.
buffer interacts with water

Am. Pharm. Assoc. 48:628-30 (1959). Exemplary isotonizing agents include, but are

not limited to, sodium chloride; amino acids, including, but not limited to, alanine,
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nol ecul es to reduce the solvation of the proteins in

sol ution, thereby exposing hydrophobic regions in the
W@e@ved4ivhi ch are then adsorbed by the hydr oph@biig2009/000759

groups on the matrix. The nore hydrophobic the

arginine&%lgﬁ,‘lf‘ﬁdadlggnée ar8ldnd SUgAFS o'ié)f&fl g?néihaﬂ NBut not

Ccreasing salt gr adi en to eI

- rqteins fr c |
imited t@@v%%%% "?’Réee&H‘%@ﬁ?es%‘fm?ﬁe’“ﬁﬁﬂ%dH?N"EquEGP%‘%%@'YC%"
he prote| n increases and proteins elute fromthe
sorbitol, %ﬂmtqlnaféﬁt@eam@fo RE PERA IR gCiRy A Sheibisalts1gnd elatively minor
exanple, Protein Purification, 2d Ed., Springer-
amounts/ef ¢ita’gtesl\wwh®plh,ate__sz ehmcertain Bmhb)dimbnts; din¢ #atonizing agent is
enbodi nents, the separations are inproved through the

providediata ebnbergthatiRrObILAt [eastB¥ou T settath SR0oaraentse ﬂiéﬂ%ﬁtomzmg
retention tinmes. See, for exanple, Chicz et al .

agent is ¥BERRESat ) cGRGHTRItRMYOfIPZ, PP. 392-421 (1990).

Additional exenplary nethods for monitoring protein

ility
ﬁ’e. n 'f?é%f"%#{”ﬁ?ﬁﬁ%eﬁ pﬁeﬁﬁ%@ﬁ{%atPorw%'%pwpr'ses a
ﬁk In c rtal n,_enbodi nment s Erot
the'ape%ttcéﬂ)’ © ?9“Y%a Pe°d’e§! cPigdingAgent é?rﬁ@r"&'ﬁ r@ SPSP'f'S binding
certain period of tine. In certain enbodi nents, a
agent togli¥lt and/ona seieaticjedingtagerniuiL- 1R 1 s pdeiffier at b qedicegtration that
agent to TNF, and/or a specific binding agent to IL-1Rl
maintainssthe tpdbof theefdrmulaiioncb'qiowiﬁ.ﬁ;oancsa@uefdlcw:ntr doertain
tenperature (between 2 10C and 29C). Exenpl ary storage

embodirhémBSthesliffstas akbﬁos%ih%té‘ BUfféd dSTr‘ adcé@ite BuffeRaR cdrtain
th at least 3 nonths, at |east 6 nonths, at |east

embodm?e eastpgjaffuhee?cﬁm%.mgtqb;weehrgo@ga @fm%fen%m and

mont cer In e a speC|f|c

el | B SFele d huonR s e cri FRe My, ddhionic
stabl lized in a conposition stored bet ween 2C and 8C.
surfactamptgdnelideybut et hmlt%i ton eplyaeyethyleng sorbital estars ed
to, at least 6 nonths, at |least 9 nonths, at |east 12
(polysormiﬁshSzolmxypm{lea@pnwyethym e&terse(dfgurcﬁnc%polysxyethylene
[0166] In certain enbodi ments, a specific binding
alcoholsagiedthiconBApiietrylereglytols, %ﬁdhé@mmlcﬁdﬁnél\ﬁnd
and/or a specific binding agent to IL-1 Rl is

ponoxyé?ﬁ;ﬂ@ﬁé-?ﬂt-oé’thﬁén%% eBHalrcsBhpbRsGfada rrt)@Mlede but are not

har maceuti cal COﬁpOSItIOﬂ I'n certain enmpodi nen

limited t&ag%% %@Rgh%b%btgr@c. ddreg) A o éﬁS{&?féé{%H\DQH@ZO) In

. ad/raseC|f|cb|nd|n ent to |L- 1|sstor
certain egkasiments; dhicSHEBFGA! S oY ? g%?fefﬁf?d st €Ha12 ano
specific bindin ent to RANKL, the specific bi nd| ng
1.0%. lrh@%rmmt%nwme@?ﬁj/tge suractanéis prayidsichal a gorgemiratian between
IL-1 R1is frozen, for exanple, at -20C or lower. In
0.003% amd O3%. slucbrta'rrbemiibmel'mhemtst the syréadtémtcs prodided atgent
to RANKL, the specific binding agent to TNF, and/or
concentratién ®P 00 1%C THosei raigag @Rt dry rakgés Biskussed in this application

include the endpoints and all values between the endpoints.
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is thawed at roomtenperature for further fornulation.
In certain enbodinents, a |iquid pharmaceuti cal

WO 200d®mti on conprises a therapeutically effeck¢mES2009/000759
anount a specific binding agent to RANKL, a specific

[({)Ilo II_ ng aweéném é"rhﬁcdmté’rwﬁeﬁ%?érftéﬁal*é'd?r%@@raﬁgﬁﬁ‘é

. I'n certain enbodi nents e anount
contemi8E6, Ettﬁe%e%@*'é%aﬂﬂ@f&l@cm@“% R e G

tg fornulate in a for ation will be determ by
parenterglly aGkPEBIE paledis SPIHORERERASING & EaredsPE b iading agent to
the route of adm nistration and desired dose vol une.
RANKL,|desredtspiesifisrhipdingeagent te AN leadinrcdasitedaspacifiabindingoagent to
conprises a specific binding agent to RANKL at a
IL-1R1, with@emithaiut @addidional thgrapedtic dgéhtspihrd phamaesdtiiatly 2ecéptable
enbodi ments, the specific binding agent to RANKL is an
vehicle. aRtdeP@ely eHﬂio@hnéﬁ%C afvebidlé Yor’%a“f@ﬁte?éNK}ectle i§ %férﬁé Qistilled

enbodi nents, the antibody is aRAN . In certain
voer SRS ORI R 41 e BB e

150 certain,s nbqdi nen e
and/or as%%?rfﬁ e giGRas A i Ko Wikt vgtfépéatfﬁ%asg ditiond
ptor. In certal n enbodi ments, the soluble TNF
therapettt@:wrﬁr isiforayiated pg a starilee inolonic sehBionmeraReriy preserved.
pharmaceutical fornulation conprises a specific
certain embatiimgniésidhe prepanation Randnvalve tine éortmdatiamobtheldesjred
to 200 ng/mM . In certain such enbodi nents, the

moleculé péthidri sgéntnduly aggejettdble Micrbspheles, Bib- éfddlﬂa@qaermabgh
specifically binds I'L-1 RL. In certain enbodi nents,

pomer SR S T B GHpalR osormes
L nmul at i ar
tat maf AR B ARl of A ERF A AL M may then
. f bi ndi t to RANKL d uf f t hat

be delvGrRia PRERTRIBHIGT e Tain ARG T BoBic G6id may also be
certain enbodi nents, a buffer maint al ns the pH of the

used, andgnawhavedhe esleakefproniotingis wstaineddusetiomimtheugirculation. In
enbodi nents, a buffer maintains the pH of the

certain ehaboditnents)implarfialBle drogdaliverydevideximagries used to introduce the
pharmaceutical fornulation conprises a therapeutically

desired ®bickeld ve anmount a specific binding agent to IL-1 R 1
and a buffer that maintains the pH of the formnul ation

[Oﬁgg \QVH60?Adhﬁlof1 {grﬁ%r'grt\if%sﬁﬂgbF@é}ﬁéo%ﬂgHQWil?éeg@)ic[Hrﬁitg?hose
skilled '"ttﬁst%art I oTRRBCI=EB0S fhyeliad spEfin Eﬁ%’a@ﬁﬂ?ﬂeiﬂ?se i RARlke

rmaceutical_formul ati on_conprises
specific ?'ﬁemp%gm &40 TN, faémrv%omwﬂdmgsawtﬁ it@ Ilgilfdi, wgth or without
agent to TNF and a buffer that maintains the pH of the
at least dng additionalthbeapestic dgehtsrio sestinddy arezandgiofied-delivery
enbodi nents, a buffer nmaintains the pH of the
formulatibas i atitain @hbbdiPnents, techniques for formulating a variety of other

sustained- or controlled-delivery vehicles, such as liposome carriers, bio-erodible
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[0167] In certain enbodi ments, specific binding agents

i ncluding, but not limted to, antibodies and sol uble
w@eiogpegeti des, which bind to a particul ar prot BCTUS2009/000759

bl ock interaction with other binding conpounds may

micropaﬁR:Yé‘s SPE6RRBWdddsUsiRt dépotliffedt @ﬁ@'dr@aélécf’ﬂg?m% those skilled in

I scussi ng the use of antlbo Ies and so

t
the art. %%ffgﬁg%%%ﬁ‘us%c* PR R PSSR A R the
ol uble pepti des; .and/ or , coybi nat.i n t her api es

controlleg 5§ 9,f90 HF POBNaerio MigrgpaRce g}'ﬁ%ﬂ? rpz‘aé’r’ﬁ‘@ceUt'Ca'

or nore additional active ingredients. Wen antibodies
composi§ipns.olnedaingpegdinmerts, susiaineddeteasetpreparationgimaninelude

or condition, such treatnment may or may not i nclude
semipermeabmpblqmerfmaﬂnieediir$ tesforov ofcsitapied articlelsP@aB filrhs, or

certain enbodi nents, a specific binding agent

mlcrocaﬂ)ﬂﬂéé‘dsnu%talﬁé@ rlBhsé hﬁ'ﬁtﬁ@é’s krfay |ﬁ8lua€tddP%§{e|%r h§drogels,
sol ubl e pol ypeptide, I's admnistered alone. In'certain

polylactlag‘%’n n'émfﬁ 939 Y ftipo(ﬁBéﬁ?& > %EQI& gloyp: o@b{%ﬁllcl atid and

stére prior |on

e utl c.a In cer
gamma &ttt TR ot o PR, P2 SATone o1 Shh Poly (2-
concurrent with the admnistration of at |east one
hydroxyethiemetihrgrylgéaen GL@nggéﬂt al.,|-h Biemedi MademRrseh 467477 (1981)
anti body or sol ubl e pol ypeptide is adm nistered
and Langebh<dpmniech, 1298ath5 (19382)ptdtoylené virtyl beatdte ¢bangerhetral,
t herapeutic agent. Exenplary therapeutic agents,

supra) ot E@Iytld(?—) 3K1Wdraf(ﬁbtﬂ9ﬁc bid (B 188,0884. lrﬁ@éﬂalﬂ@nﬁéﬂlﬁ@énts
erapy agent. Exenplary cancer therapy agents

sustalneﬁ%|éé§% cot?Hé f]%&é@?‘fﬁylél% frRiud i n%s%qhé’é '\Qﬂlcﬁr&rn%ypf’é&red by

chenot her a n certarn

any of s%vh%éf&%ﬁﬁégde @iovscirgrfgfhs' éﬂh I&%gdlgggg %‘;?bggﬁns ag' féancer Research

, can be adn1n|st red inatio
42:4734 30850 KorstGbral alerar NG A0, ReirbSA. BRETRRE3G92 (1985);
agents include, but are not limted to, in vitro
Szoka ets,glnm\m i Rew.| Biophys dnai %%M@élﬂ%ﬂb&? 0B6456; EP 088,046 and
anti bodi es, antigen binding regions, radionuclides,
EP 143,940l tmo@ritaiatémnwimw,mpggmlieerytéystanfs.knbwmmrthaianrt are used.
enbodi nents, an agent may act as an agoni st,

Such dr@&é%?y %}/ste‘%é afd 8E4&ibBRGH! R @xanttle [ PSERandky é?%ﬂt ®rlg

mbodi men an agent may act to inhibit or stinulate

Dehvery'§*§t%rﬁ%l on (J%lllgrao %&C%&B RIrYegﬁ gﬁ&%& (;ﬁ@%b?rbgfnar}sky et al.,

et eby  pr onot arres
ai n enbodi nents, the conbination
Pharmaqoﬁge p?g%?#géigéi)spem fic binding agent to RANKL, a
ecific binding agent to TNF, and/or a specific

[od Bﬁhl ng a§BRPhesmaceutical compasiian e redfemnativa east

one anti-angi ogenic agent. In certain enbodi nents, the
administegsioni tiypically rsistegleagntertain RAMIKIdiments) thistrbyp the arddontplished by
specifically binds RANKL. In
filtration through sterile filtration membranes. In certain embodiments, parenteral

compositions generally are placed into a container having a sterile access port, for
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certain enbodi ments, the antibody is aRANKL-1 . In
certain enbodi nents, the specific binding agent to TNF

WO 2009/09@kubl e TNF receptor. In certain enbodi nRCE/ES20091€00759
sol ubl e TNF receptor is sTNFR Fc. In certain

oxampiE BRI B e AGHRS i e S0l gk
norter L HIRO B S e AR Ao 52815 g r

.No. 2004/0097712. [01 70] Exenpl ary chenot herapy
placed i AsyiRgRISYItARIG féa e{refﬁ'mg thgxth%pomr%setwst 0
anti - neopl astic agents including, but not limted to,
[Q20Q¥1 at i nin egdainembedimsnts), the @ffestive aimaurd @f mapharmaceutical
ni trogen nustards; nitrosoureas,;
compositibh yoenprisingea/spetiigl birdiagiagent &0 RANIIUI 4 spétifts binding agent to
anti metabolites; pyrimdine anal ogs; purine anal ogs;

TNF, an8RSr & shedfO8ingIny agetltdJLAR1, Rith HONithb i 4t98aétne additional
antimtotic drugs, vinca al kal oi ds, podophyl | ot oxi ns;

(i i ot Gs: e . . el _
terape RSG5 oFAAEREincPa B0 Rl BEBERS ToPRUBESE Spon ne
| ati num coprdi nati on_conpl exes; anthracenediones;
therapediictarterans abgativere: APRIRAIES AN RS abr il dRRregte that the
adrenocortical suppressants; hornones and antagoni sts.
appropripte1dgsggedexalsi far {reatinert: aceiding scerigin @mbegimants, will thus
adm nistered with a specific binding agent to RANKL, a
vary depspdinid, i paitndpon theey mulecude TRFyvereddthe indicapieai for which a specific
bi nding agent to IL-1 Rl1, also include, but are not

binding é%éﬁttt@@ANKL,t alspetifid bimdingRigent toEXRIFPaAG/cfa §FedRd BRhding
t herapi es include, but are not |imted to, use of

agent totlt‘-elTF?‘IF??Hg{SGr @ﬁﬁ{)!ﬁlﬁ% |ESst @@Q@&i%ﬂ?ltthéfﬁ%‘iﬁ%iaﬁ?g&gg being used,

ant i bodi , Inc ut are not I mt

- . chi_ner.ic,. - graf t.e humgnj zed and ful |
the roud BESFRHRT oB8 s Toly B8l AT b3SV sfifem Pglor oroan
. ut not linited to, those selected by screenin ]
size) ansf{ﬁf P%%ryon ?MQ%&“YEBPQ P '90'3,@@%969@@9@'18@@8@), ofthe patient.
are not limted to, those which bind to cell surface
In certaipepbsidimenpts; the climigian withcessiden theseverity gingchigtosy ef the disease
VEGF, and epidermal growth factor receptor (EGFR)
for whictpa speuificdrindingagent td RANKIA ppécifiablndingnedgeat ® TNF, and/or a
cytostatic and/or cytotoxic effect on tunor cells

specific Bin8Rigedder tb MEIR PAtEbNWithd&letdadtbrieeadditiBnal therapeutic
embodi ment's, cancer therapy agents are anti-angi 0geni c

agent, isgﬁ@%lﬁs&\@j ‘M‘cgﬁﬁfneéﬁﬁﬁalﬂ%rﬂg,etﬂgs.Iiﬁiciéﬁ‘ rrgar% fitdk the dosage and

ment s, cancer erapy agents are I ogenes

e ainhibitors. .[01 73] In certain embpdi ment specific .
modify s Rftn 9" 23t atehie@oE Lk Befiial ferareii IS d cefain
. TNF, and/or a specific binding agent to IL-1 Rl may be
embodimgis.na Hrica @osapermay rargmirany abautQ. 1 mo/knto upite agash100
to treatnent with a cancer
mg/kg or more, depending on the factors mentioned above. In certain embodiments, a
higher dosage of specific binding agent to RANKL, specific binding agent to TNF, and/or

specific binding agent to IL-1R1 is used with increasing weight of the patient undergoing
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therapy agent. In certain enbodi nents, a specific

bi ndi ng agent to RANKL, a specific binding agent to
wadeo/ogmed or a specific binding agent to |L-1 RIT/B82009@00759

adm ni stered prophylactically to prevent or mtigate

t 1= t ' . t.ai
therapy. IR erfibodfitus P8 dasalBirAs) Rids 081 ud R6 4 @ dbout 100
~specific bindin ent to TNF, and/or a specific
mg/kg; 95i1nl=59[|'$§ Lgbmbq@ 100 Mot 08, ialka it ahautt AG0 mE Kane
treatnment of an existing condition of bone |oss due to
[02&13st asi $n cgnaindémbaedimenis \thedresprencly of Idoding Wwillttake énto
not limted to, breast cancer, colorectal cancer,

account 3¢ bhafmaeskihegdTparaghétersiof Q%péciﬁﬁcbirﬁtﬁﬁF aRRne P RANIEL 3
carci noma, hereditary and sporadic papillary renal

pectc ST LN VOO DI UTT AR o
sctond b Ay R g 66 WP b IR o

... snpll, cell lung cancer, s []ovi al sarcomm, thyroid.
clinician 2] afmifster4ha tomprsitian Wl &desadels PABhed Biatachiayep the
_bladder. [01 75] In certain enbodi nents, a specific
desired effegti dg cerain emborinngts, thesgappesitioninmay therefpeabetadministered
TNF, and/or a specific binding agent to IL-1 RL may be
as a singlsetbsa| onas twowirtrhor@t dossas(ivhicte magdbrt man alot tbatp ehd 8me
agent for the treatnent of cancer. In certain

amount 8fpRAERIGSMofe IR WV §intl, 130 a8StHudus iRA¥Sn v an

specific binding agent to TNF, and/or a specific
mplantzRRR YO Eintor; Fne! oaffigRt dng Bt g hugtate €
. therapeutic agent. [01.76].1n certain. enbodinents, .a
routinely 38K B dhnsa aF Rfinabrtl B e and TS BuBif e St ks
. .agent to TNF, and/or a specific binding agent to IL-1 N
routinelyrperforangesy thgranh I gertain empediments cilegffediive sinsageof a specific
agents to treat various cancers. In certain
binding agdrddo iRANKL, a sppeificttindibg mgient teafift, and/drRANBfhecific binding
speci fic binding agent to TNF, and/or a specific
agent to LR Ngsed forttrdadment indrdades ohasrthdidoiredef 8lpafiehetreatment. In
particul ar therapeutic agents to treat or prevent

cortain oFirtd, st SERAh O spoc oot dye) IO o

specic GRRY aBerRGINF it BEn 3ReEfE Eind Ba cehs Sl IRfSRersar
treatmerR eBigascu B R £DUISA 3 4 PROPIN Bl CPBHInATIDpRigTents,

desired |l evel of treatnent, two, three, or nore agents
approprigig,desagesinay Yeaassertainedibrough useiob appemnriate dosk-response
agents may be provided together by inclusion in the
data. sane fornulation. In certain enbodi ments, such agents
and a specific binding agent' to RANKL, a specific
[otzoraFl ng agecdrtdif ehbodifis)thé deBRY relgfmBh ekinge S8R Mhitial
to IL-1 RL nay be provided together by

administration of a therapeutically effective dose of a specific binding agent to RANKL,

a specific binding agent to TNF, and/or a specific binding agent to IL-1R1, with or
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inclusion in the sanme fornulation. In certain

enbodi nents, such agents nmay be fornul ated separately
w@eaopywyi ded toget her by inclusion in a treatPE€RUSH02000759

I'n certain embodi nents, such agents and a specific

without 5’! I@Qéf‘&w@gﬁﬂﬁlohﬁl fReNpeutt ﬁlﬁg' b Ga?é ﬁd'7”34a9ﬁ6‘t21td? a treatment

and/ or a speC|f|c bi agent to IL

period. h‘?c%r%n%rﬂbg i beddénﬁq‘fed%g}éhﬁ&ﬂgég%g nﬂgla, %émuystratlon of

usion In nent I'n cer

Provi d ar at el
a therapgiigelif e e#%ﬁ% mﬂ?vgf by Sgsneto RBNKTy = Srsiic binding
enes encodi ng protein agents and/or a specific
agent topf NG 2r0/agarmpecticringing agesnt & il R 1o withi cvrg/vlélgzz-ﬁtatﬂ@ast one
TNF, and/or a specific binding agent to IL-1 RL may be
additionahhbm;tmntﬁcragdm, cradaysdcPp8, 4,5 & andar of aviesk imeatreatment
t he genes encodi ng protein agents and/or a specific

period. M bélitaie eraBsdimehtSANKldosthds RRfEhGndILAES %ﬁ |ﬁﬁ§ﬂédr‘h%|stratlon of
TNF, and/or a specific binding agent to IL-1

a therap@ﬁhb‘é\@ﬁéf& rgﬁlgcd&teré’f{a Q;&eélf‘@ bﬁ%ﬁggg ng pr g‘?@T %nsapé& ¢ binding

certal i ments € genes gen

speci fi.c bindin a . specific
agent toaﬂﬁd'. fafeneerl g et hs3Bar e Vﬁ&hcﬁé 2 et one
-1 R1 nmay be in separate vectors 77] It is

add'tlon%HBSF%%& aqeﬁ Q’h@aV%QpSnéea’l!ﬁﬂm@l weglaan a;tmat@@ng pegod.

t he af orenenti oned nedi cati ons or conbination
certain embodipiests,thg dosing reginiearinclpges pniinitisbadiniistration of a

conbi nation of drugs for each patient may be
therapeutitiatly efeetivédyobé of arspeelficiingingisjent & RENKL na epetifit binding

enbodi ments, pharnmaceutical conpositions conprising a

agent toSINIE | dndloPh %‘é'eeﬂcafﬂﬁ&hgtébeﬂﬁm-1 R1S AR driwitfd Ui Git st one

agent to TNF, and/or a speciflc binding agent to -

addltlonég)]tplep%)%ttﬁﬁra ntt rbr?dQ?? | zew S%n%e%ksﬂ 5 ggtaﬂ‘maﬁt period. In certain

e
rese{va i ve and/ or adjuvant are provided

embodi %fetﬁah»? RIBAr UMD inglidesaneiitial ina'ﬁﬁay,?%pzl)ﬁgl\erapeut'ca"v

nmprising a specific bindin a ent to RANKL, a
effectwesﬁﬁ&@ 9fi & spegific hipding Agentt 2@ snecificbiaging agent to TNF,
bi ndi ng agent to IL-1 Rl and a t herapeutically
and/or aedpieeifici biediagragent ¢6 |latl R1eadth ameithaldiat ileastlone additional
t herapeutic agent, together with a pharnaceutically
therapeticcRjErLb® daly 1 1UsTd weeRlif iattreathnit Pleibden certdirp eiibRdiments,
preservative and/or adjuvant are provided. [0180] In

the treatgfern'(fil PeRod '&ﬂ%ﬁ@%tﬁmﬁ%ﬁeﬁ i ?QA'?@{{) s?]gﬂg AoRitc S rﬁgﬁths, 6

I ng agent to RA I ng agent
montns, B340 hete b 6 ABSURRSES ot P Blecuen
or separalsiL LA SARbRINAE Y O1ecHh enapye g Peks, Qe pEmth E months, 6
months, glngdylegg or more.

[0203] In certain embodiments, the same therapeutically effective dose of

a specific binding agent to RANKL, a specific. binding agent to TNF, and/or a specific
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agent to RANKL, a specific binding agent to TNF,

and/ or a specific binding agent to IL- 1R 1, a serine
wWee@veesel i nhi bitor, and at | east one additi onedT/H§9N2/000759

descri bed herein. [0181] In certain instances, a

binding H&AtONRNGIR1 &f admmisterdcEaseadt @bSiAg dvieh M LbaiselsH AfrE8tment
can |l ead to protease-nedi ated tissue destruction,

period. \fEctfihitinoctimdlt, dirbler thodeeltitlly oBASE Yoslhaf asnpciic
... enbodi a speci fi.c bi nding,a t o, RANKL, . -
binding S8R bl AR B ey ik gBoTgent sAARE: anigit Speic binding
bi ndi ng agent to IL-1 Rl may be used with at |east one
agent totlhetRpare pdminjsiared gt eagh degingtoves the gorese of @ treatment period.
enbodi nents, a specificbinding agent to RANKL a
In certaismrubddimenits)dha gameetiterapediia)ly efféective doseef iaf specific binding
bi nding agent to IL-1 R 1 nmay be used with at | east
agent toCRANKILE bafpridificChingrigt adett t&MNRTEHAIPorth SPEEIFE birteRh§ dgent to IL-
exenpl ary therapeutic agents for inflanmmation are

1R1 is & ﬁﬁﬁf# 8d at @eftain BB‘siﬁﬁzts Q%Pﬁeeédd?tsé%@ a&%a&ﬂ\%’é iWﬁH and

roi nflammatory and i -I'nflammat ory

aterenHHBL4PRL pSOE bl oot £ ARGl R it ERB Ty ks
In certain enbodi meEt 3 é)har maceut j cal conpositions
[Q2%l ude min eertainerpRRAIMSAte, BRtINEgLNeraRewWiGY wifest s dose of
_to RANKL, specific binding agent to TNF, and/or
a specifiggrnding ageinh th RANIlera speciiic binditig agentcter THF nasdioh a specific
enbodi nents, the nore than one specific binding agents
binding 4§eMADHL- RN iftd Rwidraibsinieratgie!l frtaxdniplecfrba 0.15u§/Rg up to 20
enbodi nents, the nore than one specific binding agents

o, i S0 o BB 12 BB OB 0P80k Sl 5 20 poto o

e nore an one-specl

to lL: 1R,1 bind npore.than.one epitope. [0184]..1n
to 100 .. S drREedEihtb SRR B8 FRe AR Gicelit s goe of a
.. one or nore specific binding agent to RANKL, one or .
specific Rding;agenttod AN AgResiis DipaMNEged fa IOV cndof a sepeic
specific binding agent to IL-1 Rl are prepared as
binding ageridadL-dRhisrninqareoppersddsing argey forsexgropts, fnosn 26rmg/kg up to
subsequent administration to a patient. [0185] In
100 mg/R§ With BuBSSQE ATRIYs®s ARl I6WerUBsiNg rahgBPRTY dxiafilfle 8frém 0.1 ug/kg
nontoxic to recipients at the dosages and

h
nt i . -t aid. . . .
up to 203BAGT THlSe APRETTLEYER rar S YiocbsEHih M3 anplication inolude the
. formul ation terials for, nodifying, maintaining or
endpoinfsy 5} o vafiesiveeaife sPOPRESH  oool arl ty.
viscosity, clarjity, color, isotonicity, odor _
[0208] | i t yIn sedain emhodimants dhedniabiherarsutisally effestiee dose of
adsorption or penetration of the conposition.
a specifibbimgingagehbtaRIAMNKLg revspesifiabimding agelat, toblNF aamd/oota specific
limted to, oils, vitamns, salts, am no acids
binding 4gentltodi1R1 BUdministered as a “loading dose.” “Loading dose” refers to

an initial dose of a specific binding agent to RANKL, a specific binding agent to TNF,

and/or a specific binding agent to IL-1R1 that is administered to a patient, where the
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not limted to, nonpolar am no acids (including, but
not limted to, alanine, valine, |eucine, isoleucine,
wee@blogws41 met hi oni ne, phenyl al ani ne, or trypt optEDOF009/000759
antim crobials; antioxidants (including, but not
dose of tHe&p&id i 85O0 FANKLS F’?ﬁ’é indfh bUNF
hyd ol Smldfﬁﬁ: eé)j; 0 fie #EI@I ng?ingutd)%%?ﬂlqibumml e,dand/or

ydrogen-su te); buffers {Inc (
tn spedif AR hSent}oat 8T SaISeRAR i i Y fonBh osing range. or

limted to, itol or_glycine); chelating agents, . .
example, i29PaeidP tad00 H@ﬁ/kgi Tk fengs 25@# ﬁwéﬁea?%mﬁ%essed in this
_ tetraacetic acid (EDTA)); conplexing agents .
applicationriaclude tle epdpoings and @llivatuesdhetweendhaendpoints. In certain
pol yvi nyl pyrrol i done, betacycl odextrin or
embodirhguiisp theploading deseniscadrhimistated a9 a sindlé edministrgdionofor example,
sugar al cohols (including, but not limted to,
including Bl e filftedd8sa st wflisiohRMminReIaREEIEMSRIy. ™ certain
wat er sol ubl e gl ycans); other carbohydrates, for
. ' . ' i . . not
embocirAGPI o3RS RS RULRNSs AR gilione!or
example)égﬁlﬁ’qﬁﬂgE&éﬁq@i%{ogﬁg%i&g%ﬁéaﬁﬁ ”g{fg?éﬂ'] Inltr%lvgplbusly. in
. hydroxyethl starch, carboxynethyl cellul ose, or ) )
certain efiheqdiments. tbe dpading dose iapeaistered pyenaidfghowuperied. In certain
l[imted to, mannitol or sorbitol); proteins
embodiniemts| atienggdministratian of tietleading dosey the patientiis adgehistérad one
or i mmunogl obulins); coloring, flavoring and diluting

or more agditional texapédticany effeeive doSysiopPmidi dperiObinaRiagent to
(including, but not limted to, polyvinylpyrrolidone,

RANKL,Lt\F? EH@biﬂe’bithﬁ%PI tdriried ah&/orﬁﬁ%ép'éemk Ibgrfcgg%iagﬁﬁﬁto IL-1R1.

an aver ag ecul ar wel ght ween

; , I gV, i i . but,_ not .
In certanﬁ Is%gﬁ gg%ooﬁ%%%%sggHgﬁtgtﬁgéﬂeL&g%Wgﬁgg\l/v& %%es of the specific
. I I ight b n 3, 000 and 00):, |
binding %rﬁéﬁf%N&g: &qsﬁfﬁé@pﬁ@e@e%gpt&%rq{gd{@r the specific binding
counterions (including, but not limted to, sodium;
agent to dlddk gea administered aacorgingiora weekly dosied schedule, for example,
benzal koni um chl ori de, benzoic acid, salicylic acid,
but not linfitetetopsate eybanttdweels coricd every three weeks, or once every four
net hyl par aben, propyl par aben, chl orhexi di ne, sorbic

weeks. REEsHAIR SUEHPEBEIRRIN tHE)dose Wf seBseqlemahBrbfELticRW effective
not limted to, glycerin or propylene glycol);

doses fa?léJ ﬁgﬁﬂ%? E%N@%ﬁ?élﬁg tr§ ﬁ{;%naf?é g%lg\p?é . PP UB U6 B markg.
R L e v e e (PN

not limted to, polysorbate 20, polysorbate 80,

the patient st agministerad aagioneoreadditidnal therapestieally effective doses of the
tyl oxapal ); stabilizing agents (including, but not

specific bindingeagent to MAINKL atheaspevificlsinding aderitito ITINF eaidiocthegspecific
agents (including, but not limted to, alkali netal

binding dtiirit 468 f.-1RAr acerdiPlgRo SHARErRINCBYCHBILIET EleMpIdRy
mannitol sorbitol); delivery vehicles; diluents;

mainionfS] TR Bl BIRLIPREL el S UIERBron g, mon
A. R Gennaro, ed.,
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Mack Publishing Conpany ( 1990). [0187] In certain
enbodi nents, a specific binding agent to RANKL, a
wa p@eio9dedl bi ndi ng agent to TNF, and/or a speci PCTUS2009/000759
bi nding agent to IL-1 Rl is linked to a half-life
once evié?ri/t ?Eii‘ NdtksVSRES b@e|1§/"li})\)ﬁﬁrn'o'ﬁtHé1 %n@éteveﬁﬁféh \X/%Ek§| &ice every three

ude, but are not limted to domal n

months,gﬁlg% oée%(?ﬁ%% %lngé ?béf anljrx&kft Ebg%éﬁsg AL C?}’V%g?(a once

e.g.,,.in U S Pat 4,1 79, 337; 495, 285;
every fivg gt g0 eYBB), SOMCKSoR0CR S MAIP<HkE PYgry seven
Application No. WD 99/25044. In certain instances, PEG
months, janiceveny eight menths, eice eveRyTinG B1QhS congrieyery tenanonths,
general fornmula: R(O CH2-CH2)nO-R where R i s hydrogen,
once every eleyen meniths,orpruepeverptvelvenrgonthst Inaferfainretrixddiments,
an al kyl or al kanol group, and where "n" is a positive

subsequehnt 868és aP@a@ﬁf hidiched b AEraBRigtient MReRal, #6i b¥SmpBIcOBRce every
has between 1 and 8 carbons. In certain such

two weeﬁgJ‘Pc?GhE@ %}T/El(}l dfnl?)?mtl?r H &éﬁélﬁ%ugﬁ%mbéoﬁn@?ﬁ@yéfb&%guept doses of a

aln e between 1 and

rtain e PEG. has an aver ecul
specitc BT SaSAISIARRL S, SFesti oo Mipedas 7iR, it sgorc
ranges di scussed in this application incl udet he
binding @@@ﬂidp k< Rintallawithin & lgwer idosingeiangrefasexeompies0. 1 wo/kg up to 20
certain enbodi mrents, PEG has at | east one hydroxy
mg/kg. BY catain Ielmbr&iitn@ints,wmbeqmcﬂdwstae ddministereaxat 1859 fiequent
is a termnal hydroxy group. In certain such

intervals‘?Maﬁ?lésonéé‘évé@rrﬂbﬁﬂl torb(rﬂfeoé\)’ergrt@/b!ﬁ/e' oA, VR &Hain such

roxysucci nirm de to react wt free am no
et RO BAMAE A3 B S

forma_coval.entl nj u d nol ecul e.
binding 3gpntdp TV, iRk SBREGS BYARING pgent ol AR el BithiTha higher
reactive groups may be varied to achieve a covalently
dosing rargf.foeexempiG28iasika ¢p ke H0 mg/kgent . Preparation of
conj ugated PEG nol ecules is within the skill of the
[G207] [ 0188 cénmainemhbodinemtsdheratte, ofaadmainisttation of the
extendi ng vehicle is pol yoxyethyl ated pol yol .

pharma@mt’.@l ESHpOSitivR XY ri Hodord EthH e métﬁédjsld@g StdllyatHough
not limted to, polyoxyethylated sorbitol

s AP RS RIS e,
intraceré‘Pth\{earﬁﬁﬁgg jﬁ@g%\éﬁlgggtggggcfcﬁ g’ér@ r% qgtdr"gpgrgal or

, .a ication include the endpoints and all val ues

'ntfa'eS'fH%ﬁ FRdgst Ry Seﬁf@mﬁ%feéea%ew%eWS@(éwpm@n&ampu&qmess dp certain
POG are found, for exanple, in Knauf et a/., J. Biol.

embodinmris: theemmpositions BEhE adew)istered bwbohes(mmtmryon:wtmuously
conjugates are found, for exanple, in U S Patent No.

by infusidn,/&thyLidbplantation device.

[0208] In certain embodiments, intravenous administration occurs by

infusion over a period of 1 to 10 hours. In certain embodiments, intravenous
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[0189] In certain enbodi nents, the optinal
phar maceuti cal conposition will be determ ned by one
W@ kioblogg4i n t he art dependi ng upon, for exanplBCT/UR®09/000759
i ntended route of admi nistration, delivery format and
ton' . :
admmlsgﬁﬁérrﬁrgg%%?ﬁgﬂﬁfﬁ%?m eﬁ\éée'gé p%ﬁ@??f qltﬁ%‘gg&tj%‘ ﬂﬂ certain embodiments,
. osi t.ions ma ce_the .

mtravenﬁweﬂeaws&@mchvns*ﬁt??mn?eﬁ'O? BVerBperatanc s hdis Weertain

rate of in vivo clearance of the antibodies of the
embodimenisnint@yenoys agministratiph AU fUsEAn Over Rgsiodefr4/to 6

vehicle or carrier in a pharnaceutical conposition is
hours. Hpseoanges anat amerariges discusgsied, initiis @ppliaation include the

enbodi nents, a suitable vehicle or carrier may be

endpoint¥asd afl 9&lueR] Isstiveen, thé@mPolml reterddihi eMbS@MENt thelinfusion
artificial cerebrospinal fluid, possibly supplenmented

period d\é’gBHdQBH‘ffue gg%&'ﬁb%lﬁdlﬁ %ﬁ‘éﬂt I RANRIOShS i n_g@glﬁf;cﬂmdmg [gent to

rentera m ni strat In certain e

e, sl §R§F'f'§3’ﬁ%ddﬁér?§§“§ 14181 B S Tt

addi ti onal onents, inclu but are not [imted to,
of certaip appgoRyiate '” NRERAASTE VﬂW’& e skilyiof e AH: BICGB?FEne
gl ycol and ot her synthetic solvents; anti bact eri al
embodlrag@tﬁt the ingtlal infugionisigivent overd pesiod of 4 te bydura) wish subsequent
and net hyl parabens; antioxidants including, but not
infusions$ defiverdd thaoreaguicklpi dn aertdinesuthsemibodinérsts| subssquasmt infusions
chel ating agents including, but not limted to

are admfiSter@NederaHBAbE F a8 heurdci d. I n certain
enbodl nments, neutral buffered-saline or saline nm xed

020 seru é‘éﬁé‘uﬂ‘%}n%&‘ﬂ{éﬁtéhﬂ EXAEBlig KEBhEIERANKL, =

aln e arnaceu I Ca

specific @lu r gg?,ﬁgbsrd\ﬁ’#‘ffe@08£§%§8¥i&§@¢,09m€t%ﬂh%ﬁ ac}/or any
out pH 5.0-5.5, or succinate buffer of about
addmon@ tbe@@uhéragﬂnéi £an he Mlasedinte SYHNERR apk ssanpeseg SU§h that the
aspartate buffer of about pH 5.0-5.5, or phosphate
prefilled syfihges bavabouninipized. liegispacehili lcertain émbbbenentscthedspecific
sucrose, sorbitol or a suitable substitute therefore.

binding agderstat FRANKE® adli dreibody wHiet Epe€ifitalRabind8MANKLI AR<ertain
are self-buffering. See, e.g., International

embodn@@éhg%t é@gﬂé@’da 8!?@ nkggfr)tog]{ cggrﬁaﬁnﬁ%m%mw% 4h8"pecific binding
agent to KESSIa tg'o@%é% ?‘mrlefﬁleﬁ ﬁdﬁg:gg:q{r{ %@%@ﬂ%grgﬁgﬂé] %Jugle TNF

specific binding agent to IL-1 Rl, with or w thout at

receptoru%&INF&]ECaM pe%awwmbﬁdmaax the saesificshinging agent to IL-1R1 is
prepared for storage by m xing the sel ected

an antibedynpwbiiht specifically gndh - 8B4i e dedegr embotipuentsy the ahtibody is
optional formulation agents (Rem ngton's

selected RRsah B R6F3 arkt RERL &8, deserbad ih V. ShPubRéatiorf Nan
aqueous solution. In certain embodi ments, a

2004/00@7‘?1’ Zmﬁ?éﬁr‘té%ﬁlerﬁﬁﬁm%rﬁé %{3‘{ i 6e§3§h§a§@ﬂ%&?sﬁe&ﬁ@5ﬁid’i‘rﬁ agent to

Exenpl ary cont ai ners i ncl
RANKL, a specific binding agent to TNF, and/or a specific binding agent to IL-1R1 are

99



limted to, an anpoul e, disposable syringe, including,

but not limted to, disposable syringe suitable for
w@e@bioddetng, and multiple dose vial nade of gl BEEUS009/000759

plastic. In certain enbodi ments, a conposition

stopperé®Withi BB @BRRRSHLEd PIUHGeds Tor agsmbld, %Wﬁg; Pﬁt not limited to
specific binding agent to INF, and/of a speCific

DaikyoroBF {8 Pekih forh. pebt bR #7199 ahd a7 BESb i pupont
(Becton igknsor parbpumparE ROAR e AR s1HRG 7ok ifacyiHec o'vatulim stopper

aRANKL-1 . In certain enbodi nents, the specific
placemasit fpthgd a4 @mechaningl steppespirgement rethed eas descnibed below.
certain enbodi ments, the soluble TNF receptor is
[G2MQFR: Fc. In pedaintembodiniends nemasyurnistospeEgplbcemint distigod
agent to IL-1 Rl is an anti body which specifically

includeshistdsf 4 kadudth sto;b;ﬁbrgéé@h@nﬁﬂﬁiﬂcfbﬁéﬁéﬁplé hgcladingb8dynot limited
is selected from 15C4, 26F5 and 27F2 as describéd in

' ' 7 f ramnge
to Autockaaple SR PIaE et SRSl o oSS el 1A Catalog
~eatent No. 5 607 400. Syringes,suitable faor, . .
number BOZA0 hECTRD PR S GRS STt SR E e b iinding agent
sources, for exanple, Daikyo Seiko, Ltd (Tokyo,
to RANKq gu$pecifisbindmarpgentie N rangdier a speakie Pinding agent e iL-1R1
@ ass (Dssel dorf, Germany), and Schott-Forma Vitrum
are placed ébtheounit paj stopperefl undec @6tpriumdsrsrdiquang énch inlet pressure
phar maceuti cal conpositions can be sel ected for
with vacpamecyiols séttinghiof €1CQ/1-2EX Bigp Fa&2y6 SaHey) R 3 R6 &2 lHg/ el certain
i ncludes, but is not limted to, intravenous,

embodirh&htsafRbseWelingd RISLRIR A Tast @3 gﬁe%bagstgﬁ% In certain

admnistration. In certain enbodi nents,
emboaifgf° Sl 87 94 e 083 i A5 bR regprocuces

such phar maceut.i cal | cceptahl e coppositiops is
from stopeiRcATchBIEER ST anOPH BSHID. AeAYA S Fwndasddsprce by manually
. enbodi ments, the fornul ati on conponents are present in
manipulatgie-eyeht sfoperted Aad psefidledcysipoaBte exprasseais from e needle by
adm nistration. In certain enbodi nents, a
orientingotharsysiogetwitrathecoegdieiup suchcthapthesbablletrisesapdhé ibaaklof the
ef fective amobunt a specific binding agent to RANKL, a

needle, &Rsatling thebaindunerf gended|e, direshisldPy of thee@elie:
bi nding agent to IL-1 Rl and a buffer. In certain

di men i ingj i

O ey R ARG { ek BabcspeF Pierienctnod

. odi t th nti bo IS a RANKL-1 . |ln certain

includesdFR%f bant-ALs@Rber BiRbediil Ky steruierkEldhg out not

e s%uble TNF re r. In certain enbodi nents, the L

limited tgy r&&r"egemmdsgg%&oq sincagae pmbodimests, gYrnges containing a
__enbodi nents, the specific binding agent to IL-1 R1is

specific hinding aganto RANKLsaspetificdlindingiagent ta TINFRand/arra specific

certain enbodi nents, the antibody is
binding agent to IL-1R1 are placed in the unit and stoppers are mechanically positioned.

In certain embodiments, stoppers are positioned using a vacuum. In certain
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sel ected from 15C4, 26F5 and 27F2 as described in U S

Publ i cati on No. 2004/0097712. In certain enbodi nents,
whedopeys4are used to maintain the conmposition BET/US2009/000759

physi ol ogical pHor at a slightly lower pH 1In certain

embodurﬁ@’ﬁ%d'ar@?ﬂ%b@léfuﬁosd@f h@%ﬁﬁeﬁﬁ% Brocedd fB" ?OCRJ eI n

certai n enbodi ments, ers are ween pH 5.

stopperdl gng el SirhoEy %y“@}f‘#é%ég%rﬁ%ﬁaer %5’%%%2? %“fns?s'tioned

ted to n r salt thereof,, includjng, but
against frel e %%C@oofqéﬁi‘s ¢orgapsilion CoptEnAGIBSPEGS pinding agent to
acid or citrate, acetic _acid or acetate, tartaric acid
RANKL 7 spegifia biiding paestiecFNE. aed/er arsnesiisvinging ageniitoti-d R1 such
acid or propionate, gluconic acid or gluconate,
that the gtoppemisasclaseoas pbsgiblesodhe higsidi slirfface Witly @ maximum of contact
aspartic acid or aspartate, maleic acid or nual eate,

betweerpthé battdre s@?ﬂa@e@f th@bﬁir;@eblahﬁ%é upf)@r §@ffhéé Bf the liquid. In
I nst ances, "sal t ers to an electrically-neutral

certain e?‘HQé&?dlﬁﬁs ftﬂ@lﬁ&ah@%‘b‘%ﬁﬁeé‘ﬁ‘ t@‘b&?orﬂfsﬁfé(%%fqh?%%cpeoer and the

anopp03|te y charged ion. In certain such ins S,
. 0sS er charged ion is referred to as a

menlscus '81%'?'@?'?% Exen'pl ary counterions include, but are
not limted to, sodium potassium amonium calc
[B&] ragnedh Gﬁﬁamrﬁ%?@@@nt%ﬁbsd}mgcemé prefllled and stoppered
concentration of buffer in a fornmulation is between 1

syringe isinaasured manually with @a¢alibsated dialipet. sAntexemplary method of
concentration of buffer in a fornulation is between 5

calibratind/laauatipdisnthl place iten tacfully elsediptsitioh (LOE') and then calibrate with
concentration of buffer in a fornulation is between 10

guage ka@'mOé’@ and 4W%cb@féﬂ?§t@% EUME S aftf&f/tﬁ)‘?@ 1A certain

his application includ he endpoints an al ues

0 [t t.S, .
emb%w@%ﬁ%ﬁﬁ% hPSITUBUH PrartiBa Sl SR ATBBR'S mediureq with 2
rtain enbodi the .concentratign of buffer in
microscqiRé A é?'Pa?CPQeﬁfeﬁM'n FeHat sydh %F?@W@@ﬁb%r%ﬁ@@ used to
t he pharnmaceutical fornul ati on conprises a specific
record thg digtangedprimeendheiniiof the gpsisqusdo the diotigmgtite flas body of the
TNF, and/or a specific binding agent to IL-1 R1 at a
plunger usingenaiipats. olm aHrtain egibddiment) therhtatispack of & préfiled dmd
certain enbodi ments, the buffer is at a concentration

stopperdiéyrrre i idheurddamthrivh opfidal dtimpatadr. tAG e&@h{ﬁl@a@tdmi&al

is below 6.6. In certain such enbodi ments,

om0 8 I A e
ool yRs iy ETISGESL B B 8 g

cific |nd| to RANKL is an, anti body whjch
parallel @ﬁgemﬂeaﬁrepsb. ﬁﬁm'mage igdreiectedhARioRR SEfREN for nspection.
anti body is aRANKL 1. In certain such enbodi nents,

Caliperstanethereitical compesator arerused tarecosdthe distarce between the top of

the meniscus to the bottom of the flat body of the plunger. In certain embodiments, the
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specific binding agent to TNF at a concentration of 50
mg/ M and a buffer at a concentration of 25 mM and

w0 b@pvtedf the fornmulation is 6.3. In certai n PCT/US2009/000759
enmbodi nent s, the specific binding agent to TNF is a

neadsd] HUhE cfinee e RABIeIdS (AR L HOREBfous e botom o
phar maceuti cal fornul ation conprises a

the fiat QQ@ cgflp}g‘ﬁstqt“éry‘?y effective anount a specific binding
ent to RANKL, a specifi¢ binding agent to TNF
[Qf-r%'@/]or a érbsertﬁincprsﬂﬁ%fﬂ sy ingRsHthe geaasqaq:@ yariggifrgm 2 mmto 5

buffer. In certain enbodi ments, the buffer is a
mm. In padsiprereélled; sydnges, the headspace isud fren + 00254 mm. In certain
concentration that maintains the pH of the fornulation

prefilled l3gtinge$ h@vingna aenitdized Birhashac)tise hel@spatedis 165 then 2.9 mm, or
fornmulation is between 4.0 and 6.0. The term

less than thﬁﬁﬁaérele%ftlﬁéﬁ 2.9 Rinkr 6t 1BSs thaptd BShnE Qimé%sS#H%ﬂ\ Bmm, or less

salt of phosphoric acid. The term™ acet ate

a1 {HE G ol A B B0 BBkl p e e ©

terlo is.sodiu I n certajn uch enbodi mants
[031 er is'y safta%%nﬁéﬁwmsowr@s& %@@Pmrgise@ﬁ@r'a' Such as,
exenpl ary counterions include, but are not Iimted to,
but not ligatetbls), Glassa elid olefin Relvmeini CIRT) rtgyslc visfin ¢opolymer
certain enbodi nents, the concentration of the
("COC")pimepHaireermbbinents, asdicahe doatihgis applidetd arsyrihge ibanrel. In
is between 1 MM and 50 nM I n certain enbodi nents, the

certain stRAGHHbodeNts XhetsiRopRAHRAiAG §s BHIdsAinked St ebaked high
buffer in the formul ation is between 5 nM and 30

wscosﬂ;}pﬂll et fi‘)'r%gu IbA%McBnedie I@%Eft%m Iéﬁ\tb'toﬁﬂneﬁtshuﬂfe silicone

ate fer or acetate

SRR EN TR R i

ndp0|nts and all val ues between the endpoi nt s n
manufactigiers includih st dsanet limited donleaiye apehptt- 51%rmﬁevltrum Bunder, and
hosphate buffer or acetate buffer in the fornulation
Becton- lgl@kmonmln Icertain embodimentsi awings baitelsctmoentomprisa adilicone

t he phosphate buffer or acetate buffer in the
coating.fornmulation is 25 mM In certain enbodi nents, the
pharmaceutical fornulation conprises a specific

o2isfli ng a SRADUH; i
[ TNF]]I and/ gfegnélgem T cmb(;'lehrt%f|pénagg’rﬁ;\ﬁggfa‘ent'plutH gbrﬁ‘%&%ag tEg<emplary

srios NGRS Akt X e A8/FERTE. i e
roton®, S B R e e (B R B 58 B ons

certain such enbodi nents, the phar maceut i caI
the Coatmeﬁﬁapaﬁ%hyébﬂma@égctyr@p&eﬂtala rpandfiastirafeincluds, but are not
RANKL at a concentration of 60 ng/m and acetate
limited tdy iPdikyo and Bendorn-Bickinséormn of 10 mM and the pH of the
formulation is 5.2. In certain enbodi nents, the
speci fic binding agent EANRPUNES i s an anti body whi ch
specifically binds RANKL. In certain enbodi nents, the

anti body is Example 1
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aRANKL-1 . In certain enbodi nents, the pharnmaceuti cal
formul ati on conprises a specific binding agent to TNF

wa@eoog/ogwmwecent rati on of 50 ng/ M and phosphat e BPCF/82006000759
a concentration of 25 mM and the pH of the

i|gyul at i [ { ' i it
0T, 2! ThePiSnls Sprmidty Nugertihad ghalhe stavity

o specH SRR} apd SpbaUIoATBRILTRIY Sl i BALBE G s

... pharmaceuti cal fornul ati on conpr.ises therapeytically.
Stabilty SYSLERN TG e g SRt Sleseds EPRUEPRS PRY AR RN GARELically,
. a specific binding agent to TNF, and/or a specific
certain aspggtsef sujegestwerelinvestipated ko idestifyaparamesgesetivat affeehprotein
that maintains the pH of the fornul ati on bel ow 6. 6;
aggregatiod, whichirondeér cértain conditionisz iead tagdsiblespdrticlel fenhation in the
provide a fornmulation that is isotonic. In certain

compositiBRe.dMERIBLS silldonedatings iof cantiirRsB itdecIBSife’ of Prefifed syringes
acetate buffer. A fornmulation that is "isotonic" has

. . | i . .

were inVESHGSER. 2fld Yo ity BRI A RPA (i Rafpfont below was

between 4.0 and 6.0. Certain nmethods of determ ning
aRANK"t'ﬁe isotonicity of a solution are within the know edge

of those skilled in the art. See, e.g., Setnikar et
Generaldflethgds Am Pharm Assoc. 48:628-30 (1959). Exenpl ary

i sotoni zi ng agents include, but are not Iimted to,

[2dd] um chlTbeiabaceatration at uBANKInd| indhadoelldwihgrexperiments varied
limted to, alanine,arginine, valine, and glycine;

betweenS3 ﬁfg?nﬁaﬂga;egﬁhgﬁbeo&ﬁmmewg ﬁ}rfndlét@h 4911BGnNPESdium

Iimte cose, dextrose, Fuct ose, sucrose,

t ose ito trehal ose, glycerol, sorhjtol, and
acetate, 29 BRftol 3354 Epr BOERERgad P9 SarPerliomna ere placed
, salts, and relatively m nor anmounts of citrates or )
into 3-coyyialsiaa Wral volureeof 4i ml. Reoerrasipentsiysing swingss: i Ingl syringes
agent is provided at a concentration of at |east 5%
were use¢dh Cempositiensbiodiontainers waee stooedforaimtp 2¢eminths. Compositions
sucrose at a concentration of 9% [0196] In certain
in contaiagtowere nicghitofed forramibedy insehorher, RiglMaecwanspésies a
therapeutically effective amobunt a specific binding
RASIELy M%ﬁ?ﬁl idai n
(aggregazﬁg)/?tgrr tIéajlwspeci lfjliag bi isﬁigege%ew ét}%rﬁ@-%lhgll%%@gﬁ?aé?d by
o ' ' i of - .
ctivpinoty T SECL 481 OB AhedBicl! Bk SECRLPLEE, yispo partes
enbodi.nents, the huffer .is hosphate buffer or an
were assgSsediR CoMRastionsin ContaiNarsdihyaH H?B?CQ%O{)‘F?@P'W%%%
~ fornmulation is between 4.0 and 6.0. In certain
describedRfdeWVent s, the surfactant is a nonionic surfactant.
Certain exenplary nonionic surfactants include, but

[02118] not | Native & BE@-HRIACT wasypefyrhettusiogiwbal SKgeleG3000-SWxL
(pol ysor bates), pol yoxypropyl ene- pol yoxyet hyl ene

7.8 mm £300TrAm(EBIURPRI(Fobbh BiosdHMEYEEHIBYEE e tandem, with 5 um particle
size and pore size of 250 A, on an Agilent 1100 Series HPLC with diode array detection.

The mobile phase was 100 mM sodium phosphate, 500 mM sodium chloride, 5%
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al cohol s, si nethicone, polyethylene glycols,
| ysophosphati dyl chol i ne, and

w@oiogowset hyl ene- p-t-octyl phenols. Certai n exer@i/a82009/000759
surfactants include, but are not limted to, PEG 8000,

ethanol Fi#JI »iScP”P?é Zlfﬁpralq B)ml% @nEi'hgcgaYﬁ %‘58 r\"%% 20 g protein,

n cer al n e I ments, e Su

and the §3iy5yr Plyefe s o eﬁw%ﬁ?%ﬁ%r%t - %ﬁf&gwﬁﬂ 53 pk res

) provi ded at a concentration between 0.003% and 0. 3%

in the chramaéegrams watsodserk in guantify tae amaitrds of monenoer, adrchaelutes with
a concentration of 0.01% Those ranges and any ranges

the mairdpeakissethigh rmolesulappeiglatt speties) @lsalefeired ¢o disaigijregates,
and all val ues between the endpoints.[0197] In certain

which el@fdzoRlitleRd pre-pBgK. parenteral administration is
cont enpl ated, a therapeutic conposition nay be in the

Of &\ [ UbdctiBh of E@F\%‘“éj’é%t Vi ﬂ)‘tégahfck?esewas é:onducted

aqu ous sol Ion conprising a S re

ina vnsugﬂlallsgecmpe |8eg8§§:ﬁﬂ%dgn§{)lﬁraql S M ndll?rgsqaq%?lfnéqoth catalog
with or wthout additional therapeutlc agents, in
no. M|B'|5I99r neteevistakinspectianeeakinetthasserarate, mrb@ﬂestme black and white
enbodi nents, a vehicle for parenteral injection is
surfacesst EBné blackiand whitel sudfaces are ohsufficians pizeitbisene adianipackground
agent to RANKL a specific binding agent to TNF, and/or

for the eatispesnthiner kiuftlgnbe atspictiba drocéssQlThé!\MshaDTnsWebf&Mbablnet
at | east one additional therapeutic agent, is

also hasf 2l stfRee AfatProbibs iIRimihghbR BF rARRE!

SR Sha% DGrSU BB R EARANDY St REKLOB0 LB ARRE Hogton of
the Samglgvol ve the formul ation of the desired nolecule wth
n-agent, such as inject abI e m crospheres,

erodi bl e parti.cles, rlo oo ounds (such as
[O%Gﬁtl ot 1 2oTRRRR S AR Pedicras. SenRoTaers Gty Swied or
posones, that may provide for the controlled or
inverted Mled?qt@@grtbﬁ @@srapl@ﬂiptlibt at eyritavehin e visyaltingpediion cabinet.
delivered via a depot injection. In certain
Care wasertskeh teeaensyrelthat air bubblesoierenmot intreduded whild swaridgroxyinverting
have the effect of pronoting sustained duration in the

the cont&ineps!| Bat®Bonldinéralasivizua N 8BsemBHFor hpproxithalIg fitk Y8conds in
delivery devices may be used to introduce the desired

front of tAB\Aitd &ﬁé&l\?\fﬂe#ggbﬁ B émé}hﬁé fsﬁ% I)éEBLr;ervgd for approximately

COﬁpOSItIOﬂS e evi ent to OSE

five secoiwéfgr{p § Cl UME acgﬁétgaaplegq%lsha]veno%z\{ ﬁts gﬁbff%ﬁﬁ%lggs wis used,
r specific bindipg agents to IL-1 R 1, with or

in additip’ '31&' Spurs, toRentidafie Biegenca oF ahsence ohyisile particles.

sust ai ned- -or controlled-delivery formulations. In
[02211 ai n efbedresenas, on aksenicguafvisible partickesavasigbserved as

variety of other sustained- or controlled-delivery

describededtiovkee sThexug Ipasticlé isporowas @8signetito each container and recorded
bi o- erodi bl em croparticles or porous beads and depot

as followssNi R SEbIRIGF. 0 MdfcRES PokiNBlel BbSBRZAY; BKiddré @f Nndicates one or

two particles observed; a score of 2 indicates three to nine particles observed; a score
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the art. See for exanple, PCT Application No.
PCT/ US93/ 00829 whi ch describes the controlled rel ease
w@boopoywus pol ynmeric mcroparticles for the dePCwES2000600759
phar maceuti cal compositions. In certain enbodi nents,
of 3 mdn§é’t§§%ﬂ?&4§eda‘?ﬁélés RbSBA/RY: LD réTBY 4'1&91%5@% 50 or ore &)artlcles
sem perneabl'e polyner matrices in the formo
rticles, e.g. filnms, or mcrocapsul es. Sust ai ned
el ease natrices may i ncl ude pol yesters, hydrogels,
... ppl y| acti des .S, . 3,773,919 and,EP 058, 481),
Stab"-tﬁubéhﬁ%ev@f%vs\ﬁegﬁa«‘r%ﬁféraaeocm'g
et h glutanmate (Sidman et al., Biopolyners,
2%47 55&iquregiashows 8 respits of native SEC-HPLC analysis of
hydr oxyet hyl - net hacryl ate) (Langer et al., J. Bioned.

aRANKIMateympdsitions aba bpateity dorideiiatibnasfeithan gefmgﬂ‘m&fﬁ 105 mg/ml,
Tech., 12:98-105 (1982)), ethylene vinyl acetate

stored Irg @I%gg %@?i@%g@‘ﬂﬁ’% ﬁ?uggr: %tglﬂ% %gﬁ%‘tlﬁﬁé&@%ﬂé%#&% Various time
. rel e ,Co |t|o [ so,.include |iposo

points ag Jidic esa%ﬁi% figurs;, T estifeLlols Wtk rnalizgs 2@9?5.% fhd C).
. art. Gabi zon et al Cancer Researc
Figure 1920 $h9WSAha 35 D HEAFRARSS ancIgure 4B) Shaws the %

Acad. Sci. USA, 82:3688-3692 (1985); Szoka et al.
aggregakn(preRmak).BlenphyesultE'rrgiicaﬁe4I6§t—c5l@3N¢(].98&hmeHittDé§ﬁg§r‘r’é@ate

EP 088,046 and EP 143,949. In certain enbodi nents,

formatloﬁ Wi rfiSlor @ Y g% s WIS akBe®Mof tp 16124 @ﬁéntﬁ%%d&‘?@tat@‘@éﬁdltlons
drug delivery systens are described in, for exanp e,

The flguPéjélréﬁngﬁwaﬁ'svm|Ié?rrlégu|5§§)eg§B}étaa%%g%ﬁo erl?gﬁé cbﬂ[qung 70
mg/mi pfﬂ%ﬁlhmﬁ{w”?%vu'?ﬁ%%g?m%ﬁﬁns JBgnglaiprotsiny wﬂvf

dm ni stratl on typically is sterile. In certain
Stabllltk%emfﬂm glass s Winggs phades statie steragengonditions i on
through sterile filtration nmenbranes. In certain
[0228pdi menFigurp@ shidwes e st of hative SEOLIRILC wf aiRANKL-1
pl aced into a container having a sterile access port,

composniu@ﬁ@’é@ﬂme?enta&o'télhrc%\ﬁ@@ﬁt‘r'ého?@ gﬁdr@B iR @fher ?@ff’ﬁbd'@ﬁd éﬂﬂler lock

a stopper pierceable by a hypodermc inj echion need

syrmgesI cﬂ' a&@ﬁﬁ@d BIa%g%?ﬂéHe Héédlfapsy}lﬂa%s ré“d gﬂgﬁgéb ta't Q/gfii%a% ?me points

observe?

yringe sui or pre 'ng W
gp05|t ons. 0200 In certai n enbodi nents,
as indicated d the, 0oy %ﬂ@ﬁﬁf@c@at ptB&N*&'eﬁp%hQW Bwe aggregate

conprising a speci f| c binding agent to RANKL, a

formatios pdwErt storéd nddergstatje condiviomsiin eidhelr prefiled ;g@fis‘ luer lock syringes
bi nding agent to IL-1 Rl, with or without at |east one

or prefilleéd gldssataked-heedleesijri e@gﬂmPC foPupao @aplvegksl The flgure also
therapeutically wll depend, for exanple, upon the

shows tﬁaﬁ %ﬁﬁﬂ’@f‘%ﬁl@ Weré Hbtﬁﬂgd & eFhLlkRNs %ﬁtaﬁﬁiﬂgage d?n'ﬁ ?otem

appreci ate that the appropriate eve

70 mg/n{l %ost"e[n‘?%'hms RGSPpAiE%, to certain embodiments, will

Stability in prefilled glass syringes after shipping
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vary depending, in part, upon the nolecul e delivered,

the indication for which a specific binding agent to
WORRNBHY9681 speci fic binding agent to TNF, and/ oPCEUS2009/000759

specific binding agent to IL-1 Rl, with or without at

[dEagt one|Rddhfrasialthe @%mmwéslﬂtsa&@e&sséosag&vé‘qaréﬁlféij glass

the' route of adm ni stratlon and the size

r, o size
staked e byt ekmafY GRANAET %%%{@Lﬂr%ﬁw& BREpdby airat
heal th) of the patient. In certain enbodi ments, the
a tempegaturg Ee%meﬁm 21C @pdH°Ge for a distance ok 102 milessshpyedisible
the di sease for which a specific binding agent to
particlesRaftei shippingeas BssessatdbygisagkinspectioriNldatandt shown).
specific binding agent to IL-1 R1, with or without at

Effect of sﬂ&ionmeoﬁﬂﬁgtdfmtaiﬁmwt:losLﬁfGQ Bn shipgingstabARy-
In certain enbodi nents, the clinician may titer the

[%ﬁ%{%ige anq‘o’m%%(%atté‘?né eHE&s Yt vﬁﬂ?lé C's%llﬁgé 508 6I8nger materials

in the optinmal therapeutic e certa

cal e f.ram ahou .
and coaffieh Batide IRl R RET Ry e sm%ggdﬁw foywing
the factors nentioned above. In certain enbodi nents, a
experimanighas PeEorged o gBANKl 1 mamperitien ahe0 neg/raietein was placed
specific binding agent to TNF, and/or specific binding
into diffesigmtrtypés of tedtaihelrsitmvirgedifferdari types efaclosgrese iegbh halving different
t he patient undergoi ngtherapy. In certain enbodi nents,

silicone hhe oﬂ%&ﬂ%tlﬁg}é afsﬁﬁél%aféd)m Pables®/ et ZP THe @BﬁUfaci@f‘érs and the
mg/ kg; or 1 ng/kg up to about 100 ny/kg; or 5 ngy/kg up

catalog @&nﬁ@%r ]dQeP c {e{frgers[a(?'\%oél% 3s Uelidh thEesw ?Q;{J%ﬁfﬂ%ﬁts Lhe

requency o S|n into accoun
provided it 3HET Al 2 %&%ﬁsﬁﬁ@saa%m st aO e
. , Sheci f F|nd|n nt tolL-1 R 1 and/or an
(‘COP:" [ifasiniCGhal. arteyFlkp elRTnCoRgbATE ('GOGHa Wespriartach cFhrastifferent

. In certain enbodiments, a clinician will adm nister
silicone g¢ortingsrwers ta'stﬁdiuhaked-andﬁwagiscbsity silicdreel arbss-linked silicone,
achi eves the desired effect. In certain enbodi ments,

and sprayed-arosiliosné oiln Gertait kenesimsre di¢ n@ﬂﬁbtﬁipfﬁ“(sé@sih@in@coatmg
singl e dose, or as two or nore doses (which may or nmay

Two différeht 8RBLAL BodtiifysSRER: RIFRH ot ?ﬁu&%@trf)ﬁgnéfgbﬂ?e ) §&flon® and

over tinme, or d4s a conti nuous I nf usi on

ethylene! tgﬂhﬂﬂ&%te'u%ﬂer‘ﬂ& fPEnglﬁ?ott&fﬁ er. Further refinement of

ropr ate s routinely made by those of

nary in.the ,art an wi_thin _the a
10858k o™ 3 EPRBIeyPREMEdaioB Tstediin bl 3 qenseiad of 1o
enbodi ments, the effective dosage of a specific
Contamefﬁ ndhe gontRinersywenzslrred at 4kefarfurcionpmeinegkdpiate being
TNF, and/or a specific binding agent to IL-1 Rl used
subjectefl do shimﬁmgrennditions.eiﬂessmpmng tbaditions yeerefbyaaipat ademperature
treatnment. In certain enbodi nents, the effective

ranging flOaf€ of 82C Nitdin U167tbd1'§ihr€ﬂwaﬁl@eéﬁl @rs%\dl’éllzdln? to conditions
specific binding agent to TNF, and/or a specific

specifiedby tH AnARAh Sctity fdr Redtints SAd MAterials (ATSM). Prefilled syringes

were shipped by air from Thousand Oaks, California to Boulder, Colorado, then from
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treat nent decreases over the course of a patient

treatnment. In certain enbodi nents, appropriate dosages
woregpdedeascert ai ned t hrough use of appropri at ePCT/US2009/000759

dose-response data. [0202] In certain enbodi nents, the

Boulderdeé!o'ﬁ@dd WTH@GSéMUﬁ@@SCéﬁoWhthf‘la BN ot it TApl Sk Fh hés (two
therapeutically effective dose of a specific bindi

I t
air presﬁﬂg?:ggfeg gétgfghﬁh? h%gﬁl Ié}ﬁgecglg gp%{uge %ESI% r%\i(%ltqgf and for
I

landlng)oﬁ%f&vgplgé V|§| et ggﬁl?:?%gvg%rfel %snstae,sétg ﬁé% gﬁaf?raﬁjgonﬁlners by
certain enbodlnents the dosing regi nmen includes an

visual inspeetion. Atied ipsBeEtian. Ghpaticle sese aesassigned teeael coni@iner as
dose of a specific binding agent to RANKL, a specific

describe aubvegurdprmbGeneral Nfsthadsl/ She aesudtscifér all bO rdntajnageinteach
to IL-1 RL, with or without at |east one additional

group) aréeha@auh Tabkgent, on days 1, 2, 3, 4, 5 6, and 7 of
a week in a treatnent period. In certain enbodi nents,

[doéf?ﬁdos' N§h é%hgﬁﬂddﬁtgﬂ‘%ﬁ tﬁ@p‘ Hidié & *:of’él'\%g'o?'é;ﬂr 254 8 cop

t her apeut | ective OSG o) Specl

. bi_n n NK a,s nd|

syringest ath BRuPR ComoBised rcoasfSIaRAEE abEHveH Bidlpeddeeiotptgsti
or without at_least one additional ther apeutic agent,

matenal@pmgllgon% Table;3qareupsl. aThe 8koUm 1 SYripgaciesires were coated

" eriod. In certain enbodi nents, the dosing regi nen

with PThEhcwhigbdacks sili¢anieal Tablmihlgsoulraﬂl dn agidition, the particle score was 0
therapeutically effective dose of a specific binding

or 1 in CaQYe sYrihgeFAEh, ofavisiph Cohprisedrelbagep@sited twithléoss-linked
and/or a specific binding agent to IL-1 Rl, with or

silicone. V‘"l'éBl@UE g%ub gast hé’aﬁ)u’fﬁjﬂ 'sglhr‘?(g@blotsﬁ?é@%% ESal%Qje\mth Filltotec B2,

days of a week eat nent perio

which Ia&l@' %lﬂb(ﬂ'li gﬁﬁglp%?f] 'S 8&%5\4@%%%%9 gggl' |Fiﬂ3%$gy@$lqe SC%H?Q of which
compnseac?ﬁavﬁ& St °¢%‘n@°r o0 aftromed it ﬁeotpn% b viasents

to IL-1 R, with or without at |east one additi onal

silicone, taﬁ@rl'gqj@mg p[g)swﬁsn@oatgﬁ viitty eithestFlaratee B2 lackingrsiligomenor Flurotec
period. In certain enbodinents, the treatnent period

B2 and wrosgpHinked silicorek Tabler@efroups 3/\madk§, Io rzelditioom, the Particle score
nont hs, 6 nonths, one year, or nore. In certain

was 0 oreﬂbpglaaewtass |dokER} SIBEGnE &INdasksyidg Slosubss 8BSt With Flurotec B2
separated from each other by one day, one week, 2

and cros‘éﬁlfﬂk%d s‘ﬂﬂ:% gONEdble 3 @I’cﬂﬁ cI)r‘g cﬂﬁﬂ%g‘lsg %%ess))fﬁ@%s mprising a

[0203 In cert I men

barre °°§E€%W%Pﬁ§iﬁé%n}f"i%§ta¥ﬁn AP el oo o2
agd/or ai speci fichi nding agent to IL-

and crosgrikasylicoag had @M'Qﬂ%%if Shbrartespepang:iashe greatest
treatment period. In certain enbodi nents, different

amount efhdsiblecpartislest yTalile & graup doJdwsothasesiesults isugpestdhatsilicone
agent to RANKL, a specific binding agent to TNF,

from prefilfet! syrirgeshparcelsi coateddithgsprayed-on silicone oil contributes to formation

of visible particles during shipping.
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agent to IL-1 R1 are admi nistered at each dosing over

the course of a treatnent period. In certain
wepdomysent s, the sanme therapeutically effectiRPer/tismed/ 000759

of a specific binding agent to RANKL, a specific

[GQZB}“ ng agealditen] Wo dfRAEr m@trﬁ)‘?)%%ffétérll?id?i@hqﬂe ied out

to L- 1Rl is adm nistered at certain dosi ngs over

e St L BB 6, et wes: €

v G P 658y b SRR n wr
eci fic binding agent to RANKL, a specific binding
tested Hﬁkzﬁv and aﬁqkﬁyaﬁﬁwas feurghthatithe neither the stetlization method nor the
R1is in a lower dosing range, for exanple, fromO0.1

level of Beydagn sterilizaion affektpd thietgartclb seqree (datd oe Showndin
upper dosing range, for exanple, from20 ng/kg up to
100 nmg/ kg. In certain enbodinents, the initia
therapeutically effective dose of a specific binding
agent to RANKL, a specific binding agent to TNF,
and/or a specific binding agent to IL-1 R1is in an
upper dosing range, for exanple, from20 ng/kg up to
100 nmg/ kg, with subsequent doses in a | ower dosing
range, for exanple, fromO.1 ng/kg up to 20 ng/kg.
Those ranges and any ranges di scussed in this
application include the endpoints and all val ues
bet ween the endpoints. [0205] In certain enbodi nents,
the initial therapeutically effective dose of a
speci fic binding agent to RANKL, a specific binding
agent to TNF, and/or a specific binding agent to IL-1
Rl is adm ni stered as a "l oading dose." "Loadi ng dose"
refers to an initial dose of a specific binding agent
to RANKL, a specific binding agent to TNF, and/or a
specific binding agent to IL-1 R 1 that is
adm nistered to a patient, where thedose of the
specific binding agent to RANKL, the specific binding
agent to TNF, and/or the specific binding agent to
IL-1 R1 administered falls within a higher dosing
range, for exanple, 20 ng/kg up to 100 ng/ kg. That
range and any ranges discussed in this application
i nclude the endpoints and all val ues between the
endpoints. In certain enbodi ments, the |oading dose is
adm ni stered as a single adm nistration, for exanple,
i ncluding, but not limted to, a single infusion
adm ni stered intravenously. In certain enbodi nents,
the | oading dose is adm nistered as nmultiple
adm ni strations, for exanple, including, but not
limted to, nmultiple infusions adm nistered
i ntravenously. In certain enbodi nents, the | oading
dose is adm ni stered over a 24-hour period. In certain
enbodi nents, after adm nistration of the |oading dose,
the patient is adm nistered one or nore additiona
therapeutically effective doses of the specific
bi ndi ng agent to
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RANKL, the specific binding agent to TNF, and/or the
specific binding agent to IL-1 R 1. In certain such
weeodiasent s, subsequent therapeutically effeck¢TES2009/000759
doses of the specific binding agent to RANKL, the
specific binding agent to TNF 1 and/or the specific
bi nding agent to IL-1 Rl are administered according to
sing schedule, for exanple, but not limted
TABLE"’f V&gﬁéai g ery two weeks, once every three weeks, or
op."n mf . —enbodinents

ad

CPﬂ x ellb inlnnf W@Mﬂql PQ||\I effec Pt‘?r_' r
1 ‘:Zf:ft:f’ ’@?Eﬁ; Stal” || Radyo Jyestyd fSaIoge £ or | exanpl e,‘6(9i$68
syrin g 50 o/ kg. [0206] In certa| n enbodl mants

2. cyclic et pﬂﬁhﬂbf'ﬂ:lé‘s‘tlb"Schlt-PdrmEa'\/ﬁru'rrPa“'”9 dose, —the ?
sw,ngb%cﬁﬂoggmoﬁger ed [one or nore additional|ther apeutl caI y

3. bakedDnIHgHViséEsiJOSES |@unddi€ SPECI 1 C DIMdiNg agent 1g9s50004

silicori®bliglass §ytiags peci|fi ¢ bi nding agent to TNF, and/or the

4. spraysp@silicbizdal gtk ng BagenDidkmsdd- I RL accof di ng t 04a217010

syringénai nt enance schedul e." Exenplary nmintenance

5. glass syrihgsllatking silisedeudBectourDickineomot | i i t ed] 4%217010 (special order without
adninistration gnce a nonth, once every| sicengeibks, once

6. glass vigldgoling Gificasint hg AldAce every ten weeks| once ed#3B678B
three nonths, once every 14 weeks, once every four
nont hs, once every 18 weeks, once every five nonths,

TABLE 2ndosueey 22 weeks, once every six nonths, once every
seven nonths, once every eight nonths, once every nine
OBlURSTypence every ten ManaidetureONCE EVETY €l €xalbg Number

1. PTFE pexiédSoppef lackiee | @atkly (WeslawtribiAt hs. T certal 26014619

siliconrenbodi nent s, sulbsequent doses are adnmipistered at nore

2. Flurotéa Boplenger (ETFE) v alDsjkyd/dresteBeastpri-Bickiosvne |e4A20§4 tOWspes@bdrser without

~_lacking giliepRee every nMistibuton) cert ain such epsiisdngreit s,

3. siliconizgg ElWEptRe}2 doses D@N%(V\@pggﬁ‘fwft[)bkimﬁnng HFEPA10t 0 RANKL,
a specific

4. S"'°°”BF§E'PW§9°é’§ént tg Il‘y (Viest dfséﬂbf‘t"\’/?nthl n @'958083° dosi ng

Stoppe-rnnnn h | a1 /ey i+ 20 !l ey |

1 allgc, I UI U/\(J.IT}JI C, UL Ilul K op—t \J zJ llal g~ T ||

ert ai n enbodi nents, subsequent doses are adm ni stered

TABLE | ess frequent |nterval s, for exanple, once every
nth to once every twelve nonths. In certain such

adi nent sContaiRekquent doses of a sp@lebeiec binding | Particle
jSRptainer RaNaterial s Jubtiqant |hidpfurfy pgerRtingo [Tiypricant | Score
hd L BPea_dnecific binding nmaAYPern L-1 R1 flall within
HiEHRge) do s iGRP  ahgenoneq, Tohisk 2 PTEE g LHoRg, 1hg 0-1
I@’”"?ed207]cqt|;1 c=rt°é‘f(sﬁ " ertfodt eﬁ* F"i‘g%u r qut &OBF 0-1
Jlm ni strgtion of hgIjl lgrmaceutical conposijtion is |n
@%ﬂlnﬁp f @fé@W' "Hakéton |2 BrundErd HSurofed” IU0MGne 0-1
nj ection by "I ntrayengyg, intraperifones,
ntracerelral (int[avigeasignghymal ),
nt racer elrovent ri gukiadonei Nt ranuscul ar, i ntrfa-ocul arj,
ndrsy@ngedr|i alglass nt | agpaayeadd ,| 3aplungery @l Berooal| r ouses; 4
y sustained rel eagen swrsmerrs or by | nplB2nt at|i olinked
byi ces lln cert ai oil silicone
5 5 (syringe) glass none 3 (plunger) | Flurotec cross- 0-1
B2 linked
silicone
6 6 (vial) glass none 4 (stopper) | Flurotec cross- 0-1
B2 linked
silicone

@
X
(]
c
°
@

=N

=30 i I = O
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enbodi nents, the conpositions may be adm nistered by
bol us injection or continuously by infusion, or by
WO pbarteat i on devi ce. [0208] In certain enbodi PERUS2009/000759
i ntravenous adm ni stration occurs by infusion over a
period of 1 to 10 hours. In certain enbodi nents,
il 1Ak Gk Lon occurs by infusion over a
Stab'ht*x@r ngdﬁW§%ﬂ&8§2%ﬁgég In certain enbodi nents,
' avenous admni stration occurs by infusion ov
1472600 of 155 BHGHE Eoeimeats, i CoRaUTHoR Y GRANKL-1 was
i ntravenous adm ni stration occurs by infusion over a
either 6@ eng/mdioofl 2@ me/nd. RANKLThess foemglatediind1 @nyMrsmdiies acetate,
di scussed in this application include the endpoints

5% sorbRB pH 5.2V ahRANKIEY WRATh IO rRWerR :gbﬁle filfere8'dyddssing the
enbo d t he

di nents, the infusion perio epends on

. ecific.hindin e to NKL e _speci fic bindi
solution §Fioh.a;0-2h ¥ e ek siounies ¢ BmBigfeheninalall added
_ IL-1R1 to be adm nistered. The_determ nation of _
into 1 mb@%(%e%tp&%%ml@ftt@ syilngesdpepdiabladd).i Syringes withis@amples in
skill of the art. In certain enbodinments, the initial
them weire fstoppered svithi Mleroteceoatedpiungdrofseé Tablé ) aecerding tda
subsequent infusions delivered nore quickly. In

vacuum S8 prplaseie RiTRREHIEAS BesSrithaeselBll | nfusions are

admi ni stered over a period of 1 to 6 hours. [0209] In
B " ERE T Qo SRSl erfE AR AR acim stopper
pracemeiF A REAN I8 Fle Slabar biSremBE Ll B¥systoms, cataog

syringes and stoppered such that the prefilled

no. 897400 wandsethv SYAiNgesi Wereslasrd dsihgcenit apd stanpgred under 75
enbodi nents, the specific binding agent to RANKL is an

pounds pet $quate ingh ttetgpressiiiecwith yabuurdcyRleNsettings of EQ1aR h” Hg, FC2-
enbodi nents, the antibody is aRANKL-1 . In certain

6.5" Hg, F1G® A6 HG , Thbse settivigbiresbitattinng > a1tk Head$plce, Svllich was not
sol ubl e TNF receptor. In certain enbodi nents, the

minimizeP! ubl e TNF receptor is sTNFR Fc. In certain
enbodi nents, the specific binding agent to IL-1 R1 is

S T A e KO e

. 15CA, 26F5 and 27F2 as, described in U.S_ Publicati,on
according S e By pradires (RaL AR IOV LG ATk TNOSEMegedS were:
containing a specific binding agent to RANKL, a
electronig g KE-%?arm) agtweydifferen energy lavels 1 SekGp @¢i25i kGy, and steam.
bi nding agent to IL-1 R 1 arestoppered with
[0=23@1 ot ec/ BRllewmigeak quiticaliye pRcirfgoof sarapielsdn thew, addribe
but not limted to Dai kyo/ West (Becton Di ckinson, part

stoppering phstetiute, [Sfiléd 8pindesl@erd Storéd dnBep sttic(dr&itihs or were
lﬁDlvglcki nson, part nu?rbqus 5080958 and 5 115079) usi ng '

subjectedb st BHATL AL A1 hSRIEES LB E cchiope. Tho saic
storage gf@(ﬁ@'%%?v%ﬁ%h?kggg Gt t‘,'abl}op LTS (t)od 535 V\r/]ete s. 2TRE %Hllf)rglr?gt 8&9&{ions

were by air at a temperature ranging from 2°C to 8°C within C167 polyurethane

shippers according to conditions specified by the American Society for Testing and
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i ncl udes use of a vacuum st opper placenent unit, for

exanple, including, but not [imted to Autoclavable
WEGe@ppew4Pl acement Unit (ASPU), | nproSystens H@EKS2009/000759

filler, catal og nunmber 897400. In certain enbodi nents,

Materialgﬁ(éfrgﬂﬁ)s_ Brfiied By Asyes ﬁ/@?&%ﬁi?ﬁﬁgiﬂmpﬁoﬁg?ﬁbu;‘.%mlﬁé;

peci'fic binding agent t /or a specific

Californigittgg\iﬂjgﬁgﬁ%s ng&%%&%étﬁ%g?og% N%ﬁﬁgiﬁg?gﬁgﬁs% %ot ﬁﬂgrto Rico, then
rom PuRRS Tt o ok Hahsds ara el o Mo ilressee

those settings result in at |east a 3 nm headspace. In
Thousang:PaksnCalifestinntartastotaliad feuwraicplamel flights (foueairpressigesycles;
with m nimzed headspace are produced from stoppered
each flight iapingforid ail psgssurg eycleatoritgkeroffl akforaardding). After shipping,
headspace by manual Iy mani pul ati ng such stoppered and
the prefilé@ifihGss firé BEREd UPJBX BIatie Stérageldonditidies feed Rrlip to 52
orienting the syringe with the néedle up such that the
bubbl e rises to the base of the needle, expelling the
air out of the needle, and reshielding of the needle.

1] In,certain enbodi nent a pechani cal st opper
(B erent AtEERBATTRRATNER Maleted i iR o SemPias BRf Femoved
pl acement unit, for exanple, including, but not
from eagh pfefigd syringe fer mgaitoring gbantihadomonpmes ehighi molecular weight
enbodi nents, syringes containing a specific binding
species gaggregatesRAnow rmoksetariweight spiaies Hgeaxamplel imer molecules)
and/ or a specific binding agent to IL-1 R1L are pl aced
by nativée SEGHIRUT INatik SECPRPLE was pErfofmedaalihy twe JISKE €3B000-
In certain enbodi nents, stoppers are positioned using
| : ) ed.
WL 73 A7 R0 0By ELAAIE0H 880 Enc) H5FBHTS haudfsiin 5
.. and prefilled syrinhges wt i ni i zed hea ce,. the
particle §75 aBiore, 81250 &8 S APTRT 1D Seiies FEILY it dede aray
_the Iiquid conposition containing a specific binding
detection,gdhe mebitennikase waspl) mM sedinm abgosefate. 560 T sodium chioride,
and/or a specific binding agent to IL-1 R 1 such that

5% ethahbk pst BiPEThe fowTatd was 005 nilesipiute.eThe sahtpléilchd das 120 ug
surface with a maxi nrum of contact between the bottom

protein, ?H«E € BoRimA BRia% %@ﬁgggﬁ&eﬂrﬁ 243045t cﬁﬂsq L5860 Efnt [Meegrated

iquid. I'n certain e iments, the ance between

f f pper .and the nmeni scus is
peak arcginife AR RloalSis Werk ikl CRREINfhd dfofRE SPBnomer.
. headspace of .a prefil|ed and stoppered syringe is
which eSS fie,RiaTaP B \@ch g PR HE SEFIGA) SRASIES, IS0 referred to as
exenpl ary nethod of calibrating a caliper is to place
aggregates, which eluteswithdbe @rewsiaki on (0. 00") and 't hen
calibrate with guage bl ocks 0.050" and 4. 000"
[028dpr di ngFigure I3eshroavsiftrectesults 'of thenexperirhentssas dnalyzed by
certain enbodi nents, the headspace of a prefilled and

native SECORPECEAnBigURIS, the WEASM AN nhdndmer) is shown at each timepoint

weeks.

for each condition tested. The results indicate that aRANKL-1 showed little aggregate

formation when placed into COP (Resin CZ®) plastic syringes, stoppered according to a
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m croscope and m croscope ruler. In certain such

enbodi nents, calipers are used to record the distance
wheinees4st he top of the meniscus to the bottonP@f/US1989/000759

flat body of the plunger using calipers. In certain

vacuum SFRPEr Pt Sme i1 eliRRIRPBAR £5 Rmih ﬁébhéﬁﬁcé‘%d stored either

st opper ed syringe 1s neasured with an opti cal

under st%eggg ﬁ‘ft gﬁﬁﬁAgggfé%E%drfor%msgh (%tnd@ Cglﬂ%agfrdé KIQ‘onr th different

uch enbodi urements, a
method 5t BRI WETR SRR AGEPERI SRSTRT b RrRRUreS that are
parallel_to the optical lens. A magnified i mage is
known ipthg ad: ddrosatrpethodswers: fiobeams(gammarirradigtiopeasd steam. Two
the optical conparator are used to record the distance
differentdeveis @f B-beamcgierlizatiba wereitesiesl, 16 KGyeahd250kGpf Theanethod of
flat body of the plunger. In certain enbodi nents,

sterilizatidtehsa FPdese iskpbRmchits hRBC A indt BFfeLt thetrkalts.r om t he
top of the nmeniscus to the bottomof the flat body of

the plunger. [0213] In knoprefilled syringes, the
headspace varies from Zé)%'tn?’lé]g In certain

illed dspace
(8T 1 ce ’ﬁsg'F%?ﬁsFPéﬁefs‘P?\‘F‘glé‘sEﬁ%mPl?gm'ne?uﬁpﬁ?ﬁ%%thGt plunger
headspace, the headspace is |ess or |less
mOVGm%QH”EQ“FWﬁﬁ'"@Pf redaintprefilled sornlmnetss Cpel:r&btttﬁﬁfp prageiim
or less than 2 mm or less than 1.5 nm or |less than
aggregation, whichanay leadkta formatide o visitile panticies rathe cgrapadiiohn
certain enbodi nents, syringe barrels conprise nateri al

Therefor%upbraitﬁetéaslthatcdonltmlmté%l plungegnéGFmenicdiringskibpihg were
polymer ("COP"), or cyclic olefin copolynmer (" COCg)

con&der‘eﬂ C@ﬁé 3UBh %@P&ﬂbf@% PeadsFadd. CRORS jtRsiz&d AR thﬁ Smaller

a syringe barrel. In certain such ‘enbodi nents,

the headss 8%3“}% Iggﬁﬁé]gﬂ'lé)%ng PP é%lng)ef e@o%ﬁﬁi%tcaggﬁ%o%aqﬁ%%pﬂﬂ/ gQccordlng

ertaln enbodl nts, the sj]Jjcone coating is li ed
to the hyRORGRIS 4873 Mglaicies BoBld bF OPReehinbe conaidsan after
syringe manufacturers include, but are not linmted to,
shippingpali kigst tsiypothrsisrdheifeliawing Bxpaementmas carried out.
Bect on- Di cki nson. I n certain enbodi nents, syringe
[02361 el s dFhedbllewingrexperimesits weve @ecioatieddo d93285he sffects of
certain enbodi nents, a syringe plunger is coated.

minimizdXRERISHACESH FOPERIBHBTIRIbISGRIrIAES dui L@ll'ga iRy tof Préfilled
not Ilﬁted to, pol ytetraflggiroethyl elnclgaJ Tpl ? préilte

syringes rthéo}ﬁe qu r%%nglbgwg%ﬁt%rﬁén%ﬁ?t l?ﬁfg‘?gﬁta@%ﬁo@s of placing

(@]

compomfﬁﬁﬁ; mjgy b%%ﬁf\a{ssrgag?%{o %q%nrﬁf ar(r:1t|zuerdE headspace

Bect on- Di_cki nson_ EXAMPLES
were mvestlgated. The specific binding agents used in the experiments below were

either sTNFR:Fc or aRANKL-1.
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Exanpl e 1[ 0216] The foll owm ng experinments were

perfornmed to evaluate the stability of specific
whemdiogrg4ngent conpositions stored in contai nePGT/USHEY/000759

certain conditions. Stability was nonitored under

. s ' e conditions and after shipping.
Visible é%@f:‘?'?.%@g certain aspects of syringes were

' stigated tp identif arameters that affect e
(A3 noaihe QT Giernedifol SaeinatebriSTNRR Fo in the
lead to visible particle formation in the
compositighp ¥@s 9@ F9/Mia T D& EF wasdieemulated iy 45 spMaphasahate. 25 mM
and closures of prefilled syringes were investigated.
arginine Hi@l, 4p0anM Nabi, db sgceasenpHI8 Sd The tbrcentmatinneEfriRANKL-1 was
bel ow was aRANKL-1 . General Methods [0217] The
0 t4 =14 LW hWREN 0
0 mg K | A T O P S8 R, PRI 1%
I f?r %I ai_le,g in 10 mM sodi um acetate, 5% sorbitol, pH
PO ysorbg_ez-_ FB gperi ments using vials, conpositions were
(@I aced into 3-cc vials to a final volunme of 1 m. For .
[G238¢r i nenSPegiiclindipgiaagss compesitions;wryestaplediltesed by passing
Conpositions in containers were stored for up to 24
the solutimmthreugliCani@9iM icelislose fittent Sangies (0 enbwveredhen nianually
anti body nmononer, high nol ecul ar speci es (aggregates),
added i 1| AVHFBAR GIHSR" sy ' f SYrirfaI IR i
nol ecul gg cr@easiées b?ggf(?%ﬁ%?% 3r":}"zilrtli ve Slé@-sﬁ&p(':e%lrn them
- 1 [ - Vi Si . 4 cl
were st BB S EHE I HEE B (R ol P S g
i nspection of containers. as described bel ow 218 .
stopper REERTEsRee g &7 RuebBrrcahabas Mgcews t Gicjabd, 45 bescribed
G3000- SWKL 7.8 mm x 300 mm col ums (Tosoh Bi osci ence)
below. enpl oyed in tandem with 5 mmparticle size and pore
size of 250 A, on an Agilent 1100 Series HPLC with
[02i38fle ar r kpr the eatuwn stofiper phdideemtirasthostha vaiumvistopper
sodi um phosphate, 500 mM sodi um chl ori de, 5%t hanol ,
placemeptiunit QAuttetaVdbStaprwscémentiUNT(ABPRY), THBreBy it M@s, catalog

| oad was 120 ng protein, and the columm el uate was

number 89746@f wss @Eeag’%aﬁrriaﬂp@@ %oﬁ*ail%ﬁg %plé@@é?l§&£Wﬁeunit and

areas in the chr ograns weire used to quanti

ich elutes with the main peak: .
stoppere B re bR PEF squltsribod ke i bt $ PR DaliSRf: settings of
. r tes., whi el utes wi_th the pre-peak. [0219],
FC1-24 @?@faqgg‘@%s%éégi %E%Zfséo'ﬁgai-r&'@r@“% enyYaguira Wasy 23.8f Elg. Those
. was conducted in a visual inspection cabinet, the
settings parydted n i g me headspacendriguta 6 fABBboWs achbanoyheadspace. To
M B- 100. The visual inspection cabinet has separate,
produce istopperéd extdi prefilkdisyrirges wihh neinimized headspace, syringes

containing samples were placed in the unit and stoppered under 75 pounds per square
inch inlet pressure with vacuum cycle settings of FC1-24" Hg, FC2-22.5" Hg, FC3 29.2"

Hg. The chamber vacuum was 27.5” Hg. Those settings resulted in a minimized
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surfaces. The bl ack and white surfaces are of

sufficient size to serve as a background for the
W@nive9edeont ai ner during the inspection procesBCT/Uk®09/000759

visual inspection cabinet also has a light source that

headspdUel \EigGie 6 f(B?‘ %8@5'1 rr% I‘@ad's?ééés SOt rﬂbnfs'&ﬁsé‘eft side of

position of the sarrp To 'inspect for visi

e rl r inverted
Figure fEh)] éﬂ%‘@ﬁs e o Pl Tt
ection cabi Care s tak 0 ensure
19: a| - " ooDRBYANEPBAYGE StPRRSTRM G e SYIRGeYitr
inverting the containers. Each container was visually
minimizesh beadepades thegiopperethand prefilles sysingedsram the oinit were manually
the white surface. Then each container was visually
manipulatesido\expréss aiafronothemeedly Hyi oriergimgahdsyringerwith thef needle up
the black surface. In sone cases, a magnifying gl ass

such théﬁ@ﬁe BEBBle rigbsdcthbibRetdt thé ﬁebU@hbxﬁéﬂmé ehe ft (ﬁﬁ'?ff 'tﬁé'heedle
the presence or absence of visible partlcles [O

T C
and resrigBi ] SRRl "ASHIESHRI ! SRl %ﬁéﬂ*@@ﬁﬁlmu\txﬂm
assi each cont ai ner as fol
stopperdtf 3nd Psflsd, SiiPGes drhghans l}cmaglp&b%san&XPaes&@r frog) the
1 indicates one or two particles observed; a score of
needle, thenthe lurger was pulied haﬁbtq)approeqreateoub\@eqr@aal siopper position
scoreof 3 indicates ten to 49 particles observed; a
and fornz ecgr 8 nuh heddspacefeliovied by reshieldpa of thieaseearbser ved.
Stability in glass vials under static storage

[02andi t i onFof G2/lechbfidaEstbpplppiacehtert @aethbd, afmeeidnical
SEC- HPLC anal ysis of aRANKL-1 conpositi ons at a

stopper PlaRERi t %ﬁg‘(@?&hﬁbbr’%?&ele%\tilqgggiﬁaqu rﬂ'%%s'%rﬂémmg

tore I'ass via atIC

sampes A B8 nnﬁ{%ﬁ’ffﬁb%ﬂéio%%wWré%?@i%ﬁ?a'f’v&%@%?%d- To
prtor TG EER 4 S iU B et R e

aggregate (pre-peak). The resul ts |nd| cate that
placed theaiqrper Wi g syrinige baygele geheestoppaaplasemaniiiulee wasdhen
in glass vials at 40C for up to 24 nonths under static

retracted; amdi thestsppéirexdangledetodillsthe siytinge blaatel.sToigraduce stdppered
wer e obtained for formulations containing 70 ng/ n

and prefiledtssringas tvifhomirfigized ﬁéé@éb%c@oﬂ{eaStBbBQrsl\QléréTBbg"tloned against

protein. Stability in prefilled glass syringes und er

ineuppeF S IO A S YU R e e

possible b 1o ifdh e With 'ﬁﬁ%}h’r@bb Fateth Bofes b0 frmartace of

st aked- needl e syri ng and anal yzed at various tine
the stoppgyi gpdsthe upper surface of the liquid.

[0242] The headspace for each prefilled and stoppered syringe was
measured manually with a calibrated caliper. The caliper was calibrated by placing it in

a fully closed position (0.00") and then calibrating with guage blocks 0.050” and 4.000”
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as indicated in the figure. The results indicate that
aRANKL-1 shows little aggregate formati on when stored

wap@endstati c conditions in either prefilled gPEBEES1008000759
| ock syringes or prefilled glass staked-needl e

accordi t%itﬂ%?ﬁaﬁufaéfﬁrépé inRrdcforé. Wﬁ@‘?ﬁzb dEPScé |§H{eed|§{a?\%e in

oWws at simlar results were

- I {
mitimetqs3 i ihé 15 0f B8 Aelcds o i hBtalt afRe ot PRaB e e plgoer. In
S, Syri nge er shi pping[0224] In contrast to

certain Fg’?&fﬁq Wgnqe%sfhet g adsparevar 68 2 pree O e g|rhg%r’(am preﬁlled
st aked needl e syringes containing aRANKL-1 at 60 ng/ni

syringespthg beadspateswapSavimby 001 QtOOéZ5E49'nper bt certaib refiltad s\@inges
and 8C, for a distance of 1050 mles, showed visible

having minihﬁiasheédwacehlmhe@dsmeaﬂa§mdhbﬁ 2imgnlaln certain prefilled
i nspection (data not shown). Effect of silicone

synnges%h@ﬁ Al nﬁ@éﬁ%éﬁﬁs‘ba@@dth%' H&.‘Hs%%c@g\{ leRRItASN 1.3 mm.

st abi |ty[022] To investigate the fects o var!olus
PNl PO T R At o
temperagh 3B R ETBh AP L6% Pellr et e according t

different types of containers having different t

conditionsy spe@ied by the Arperican Agciety fosesting |alndd\dﬁ@l’@|ﬁj(%?
coatings as indicated in Tables 1 and 2. The

Prefilled rayrinfes ware rshippedi byrairdenaTogusand Oaksf Qalifdraia to Memphis,
containers and cl osures used in these experinents are

Tennesseled tiatefloMEMBIRS, Tlerfitbsée t&PRIcHIRICD ﬂiéﬁ’frbﬁﬁ#u@fto Rico to

gl ass, cyclic olefin polymer ("COP;" [Resin
Memphi TéHdsebo0bf el ey et é%%@%%*?%% tbeﬁiﬁ%%@?

: S i C i cone,
Caiitornid B354k oY fou IR THE
rise ilicone coating. Two different closure
one air pa%g?qrﬁgcyc%e? tekeraftand fanJdading) | §be delahyPeRS time was four days
(PTFE). Teflon (r) and ethyl ene tetrafl uoroethyl ene
orless. (ETFE), Flurotec(r). [0226] Each experinental group
listed in Table 3 consisted of 10 containers. The
[02dA] ai ner Visual ihspieatien ofitodt@iriers forpvisibleopeartivhakwhsiconducted
bei ng subj ected to shipping conditions. The shi pping

mné U camA r
B B ) RIS R e ot Pt o

MIB- 100t Gl'lf@ﬁghéf @E%@éﬁ)ﬁ%%&ﬁ%A%iw@&éﬁfaltf ggrfgcg% ﬁ{gaé Sar%&agh used
s ] A A 2 G At

ousand QOaks, California, for a total of two airplane
white Suw% And the secand syrfase if a nepueBsctiveblack isugiacen Ahenghite and
one air pressure cycle, for take-off and for |anding).
black suAaces ashofpiffigent sige lsloethpamelyohe; bearsedaas atsmitground for the
each of the containers by
entire container during the inspection process. The visual inspection cabinet has a light

source that provides illumination of at least 2000 Lux at the position of the sample.
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vi sual inspection. After inspection, a particle score

was assigned to each contai ner as descri bed above
wapwendGener al Met hods. The results (for all 1BCT/US2009/000759

containers in each group) are shown in Table 3 .

[dZQ%W] Theor |ﬁ§|9éét~°folf (it b8rtfchal cbhﬁauﬁ’?rrstw&leegérﬁﬁfﬁmrled or

was'0 or 1 in the COP syringes, eac

mverted%ﬂﬂ]%{ﬁ@ﬁﬂ'agfte??sgn? le ::[Eﬁlﬁh% ?y%!)%l %C\ggggll ou pof cabinet.

e .closures were coated mnth PTFE
Care wa&ﬂ%%n f6,Bpgu el 8 oibblks &5 Roiaip0eced WhildawiriGR, or inverting
the particle score was 0 or 1 in COC syringes, each of
the contaimecs Eenpicostainer was visually abservedifor eppeaximataly five seconds in
silicone. Table 3, group 2. The group 2 syringe
front of theashiteesurfgcee Then edchicontdiherr was gisbially whisetvddiiok approximately
silicone. The particle score was also 0 or 1 in glass

five secddd iRdRsnt ST 56 bfckvdiirfdteC AARbhREEaday, raerln%gif=\lf§f|h§rglass was used,
I acking silicone, or coated wth baked-on~hi g

in additidhh R 'FQ“J?&PE%?E@’T&PW ?f%e‘é‘%%?”ae"%eﬁ?ﬁtr°§9'%'ég’a”'C'es
ili . Ta ]
l@%ﬁ 1 on: ThRdBseice pEaBSneE AadsiBlenfticls Wad Sbsgiveps

acking silicone, and having closures coated with
descrlbem ahoyteecThEN aRArGIB$§0I4 WRE @ssianeddaesachugnntaimer gngupcorded
6. In contrast, glass syringes conprising a barrel
as followso aA sgom 0H0 siqdiea;ted#mrpm’kibliesmbseo’réd; anscdre\dfigindicates one or
cl osures coated with Flurotec B2 and cross-|inked

two partiglds Sisstrvedta 8co@ ¢fi Zindlicaes threk té nidparRIsebssved; a score
the greatest anmount of visible particles. Table 3,

of 3 mdué’ét@& Rertto IP Lﬂ)%rtuél@@%%sé%kll E%C6H=98f3§‘i dd Eé‘tteﬁsﬁsd bFRIfe garticles

rompre [ d syringe barrel's coate rayed-
observed. |icone oil contributes to formation of visible
%‘arti cles during shipping.[0228] In addition, two

i £ferent t hod sterilization re carrled out
[Ogé%ir di nngg resd! a{%xqﬁrtse%rawgh preffled syripgsssontaining
art. Those nethods were: Ebeam (gamma irradiation) and
aRANKIsfl empoRikionti &feeshiown ireVable dbelevhehine sesultd shaw that none of
were tested, 15 kGy and 25 kGy. It was found that the

the syrinE@'stcBﬁEalhih% & ERANKEH G pEsitied aﬂerstééﬁer’eﬁVaQ!co?ém% to the

beam sterilization affected the particle score

e g 20 A g

nescsoa v SR EARSLATES: S5 sSORE S Shasfbeinone of e

_ was fornmulated in 10 nmM sodi um acetate, 5% sorbitol,
syringesiantainingaRANMRANK c-dngarspositions andrsfoppesied acdoird ingrte dh@y
passing the solution through a 0.2 nmM cel | ul ose

mechanital éteppeSprBEAfent ndeth8d 1 Yorr® b eninfaizetBiBERISpacadirRivisible

particles after shipping.
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into 1 mM COP (Resin CZ(r)) plastic syringes (see
Table 1) . Syringes with sanples in themwere
wee@ppeswed with Fl urotec coated plungers (see A@DUS2089/000759

according to a vacuum stopper placenent nethod as

TABLE 4¢¥e
pl ace

RS oiEiies ©

At el
J

a v
Avinhl

8aéhhi

acu

St annnyr DI
LY T LI |

nr\ormnt Lt t

lacaent

Stoppeé

e,

o
A\~

no. 400)

Mgthed pl aced in the uni tNambesafp

per square
setti ngs of

i nch inlet
FC1-21" F

prirefilled
o Bgringess"

et
er eMisiRleer
t hpastcles cy

Hg, FC3 26. 5%

VacuumThose setti

ngs 3rraaul t

ed ino® > 3

mm he@dspacy

Vacuumwas not m |
met hods of

N Miriffized 0
s{€ni hhpat

231] »@m addi
i on were car

tion, ptwo di
ri ed out acgd

Standard p
oS Vel
éﬂ%apnt (

Vacuum
(control fol'Fn

OCEUES
e: electrd

bner gy | eve

hrat aBE kT

ni c béeam (E-
l's, 15 kG ¢

TABREA bhe art.

Beam "at twqg
r 25 kGy, ar

lﬁ)n&Rg_,[m(H_a|cuurnstopper
st oppér “pl acenent unit

éyringes

15 pounds

cle
" Hg.
, which
fferent
ording to
Those

d steam

headspacgi
FOT 1

ricargy pra es in
i ng procedur

HI-- W N~V- [ -
T TC ovyuliur t1'JU

MechanicEF‘g‘J ONfifIRhiZERE g oy _sanpi
them and f

Coo thiﬁﬁﬁﬂﬁff e, prefilled syringes

wetre—Sstofret—thaetr—S RS—ofF—wetre ~.Ubj ect ed
to shipping conditions foll owed by storage under
static conditions. The static storage conditions were
[0248] age atlhgcepults ahexrerispenisaith prﬁ%@eg ISYPpORS containing
conditions were by air at a tenperature ranging from
sTNFR:Rcatensigawvniin AiableCs.1hepebyits shdwribatsdll gyrévgesacardaihingya
to conditions specified by the Anerican Society for

sTNFR:F@gbhfp@sm@ﬁwcestbpbérddﬂa&%ding;t@fthé hveduair stopper pRIcement
shi pped by air from Thousand ks, California to

method AP & > JBIA %%@@Paé@ RAd M %‘aﬁ&itag a{%’ﬁ%ﬂ@ﬁ& 58 (of 30 total)

Puerto Rico, then Trom Puerto

reied N335 B B8 T of SRR DL i UPRERTRd  price scre

ai rpl ane flight four air, pressure cycles; each
of 2. The| bl flsbisibv hat syinoss StopeTed preoring (& thedapuum, sigpper
gg .
rh

for | andin After shipping, the prefilled syringes
up to 52 weeks.

placemept methed te geningnized headspage redurad thenzumbend yisible
[0233] At each tinepoint as indicated
particlesi abdeéirged aft8r sisippivige nwtkatexparionent, 20 grefillechsyrirefed hadla particle
syringe for nonitoring of antibody nononer, high
score of D\l tab prefilsd syiffdseitad agiireclatsedle oPP. ITHE two prefilled
nol ecul ar wei ght species (for exanple, dinmer

e b G S et Y YT Bl e
was expfiihsd dgb§ed ARG ERREba L ral oS sTA0GET Wk yimiofpizea 1n

110

. 0 SPries HPLC with di ode arra
addition, ten prefil

led control syringes were tested. yl'he prefilled control syringes were
first stoppered according to the vacuum stopper placement method to form a minimized

headspace. That method was then followed by repositioning of the plunger to form a >
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detection. The nobil e phase was 100 nM sodi um

phosphate, 500 nM sodi um chl ori de, 5% et hanol, pH 7.0.
wWab@opyww rate was 0.5 m/mnute. The sanpl e | PEHUSEI/000759

120 ng protein, and the columm eluate was nonitored at

3 mm hé’a%f%p%&bamﬁs Hodsh Table! MAAEAT Qfllw%rﬁhﬁg%nh?e% '(r;h?d visible

C ronatograns were used 'to qu the a

pwicof B Rap A S LS B 31,2 1 0

egat e \Nhl ch el s wth eak. [0234
(Gihr e 3 TheviEsi Lot ki shaw w aball sveng < gantaining a
anal yzed by native SEC-HPLC. In Figure 3, the % main
sTNFR: e aempesitionand stoppasshacaordiagHotthespeshanicalisteppgr placement
condition tested. The results indicate that aRANKL-1
method &hioweca bi 3 trine hegdspaed had oisitieipanticlbs aftel shipphing)t 8ixGoP10
(Resin CZ(r)) plastic syringes, stoppered according to

total) préf"léaléyﬁhgéé?hﬁara PAARRESre 13N tSurfpRefied §yn?ng{8§‘ had a particle

headspace, and stored either under static conditions
[

score of 3. ISR tnp Do SR b BYcl R suliflo@S BldreRed, %@Qordmg to

accordi.ng to standa 0 es that are known in
the meciicaida pBhSREMEACEIG ik 2 GARimZP NSRS AGRTedtced the

and steam Two different |evels of E-beam
number gt \é'ﬁibllﬁ'f Pafticks osesved ftershippingsyIndhat experipentriad 30 prefilled
_ met hod of sterilization used in these experinents al so

syringesdiatl apartifié scoret ofcl.r esul ts. Exanple 2 [0235] The

results di scussed above in Exanple 1 suggested that

[o@50pger rrwaummarguh'err@s@llté opstoppefing %Slhﬁ?é‘s ae&éﬂdhﬁgﬁtb two
contalners contributes to proteln aggregation

different Wdthb88 €0 Féini anqﬂrP&@dQ'fea\d's b@é%u@@é%} fefl tRat MAnl IFﬁ‘ctunng

conp03|t|on Ther ore par neter at congrl ut e
oo REETE ol PR N -
o g3 & e TR b B G e

_ ?othe5|s | ess visible particles would be observed
formation af visible pepinies duringshigpingi ppi ng. To test that
hypot hesi s, the foll owi ng experinent was carried out.
TABLE % Omllélu&svmhgmngtanmg sTORR:Peere perforned to
assess the effects of mnimzed headspace on formation

of visible particles during shi pppagti€fe SE8Fd | | €
Stoppersﬂffa'cﬁﬂf‘éatCOHEQBEPESrF’E‘be IC PrguTmgyagens Ty
M& . eren

sitio ods of| pl agi ng

compositions in syri rgys @ 9 t opperi ng syrijnges |to
produce mpinm zed hea _ﬁ re ijnvestli gatgd. The

ennr\lflr\ bl ndi ng—agey in_the pyrprim:ntq hel ow
Vacuumyp o et hep STRIPMEC | or %@A -9 Vi @,l | e1 par 28clle
Vacuumanal ysi s Minimized 31 29 2* 0
(<1 mm)
Vacuum >3 mm 10 0 0 0 10

(control for minimized
headspace method)

Mechanical >3 mm 10 0 0 4 6
Mechanical Minimized 30 30 0 0 0
(<1 mm)
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[0237] In the foll ow ng experinents, the concentration
of sSTNFR Fc in the conpositions was 50 ng/m. STNFR Fc
woer®heewul ated in 25 nmM phosphate, 25 mM ar gi PCTES®/000759
100 mM NaCl, 1% sucrose, pH 6.3. The concentration of
* There WQBQ‘%EH dir mleﬁgeé@/ﬂhes@%mﬁﬂléd é§ﬁ§ dsormulated in 10
MM sodi um acetate, 5% sorbitol, Og.L % pol ysor bat e- 20,
pH 5.2. [0238] Specific binding agent conpositions
were sterile filtered by passing the solution through
cellulose filter. Sanmples ( 1.0 m) were then
Sub-wsﬂ:gﬁl%rpmvhedaag Sthto 1 m Hypak gl ass syringes (see
Tabl e 1) . Syringes with sanples in themwere
[0AIpper ed Imiadditionde vissal inspestiop ofi ageiaingrsder Visiblepaiticles,
usi ng either a vacuum stopper placenent nethod or a
sub-visibte pasticle @nattsisppsing (@ Mabieen Zatasiberdnstrameas (Mabedn, Zetasizer
bel ow. [0239] For the vacuum stopper placenent nethod,

Nano ZS M8&&IHB. ZENBSI0 )P A€ BERBFMER ioh AreHI&as
ane Pl acenent’ Uni t (,&SPU)9 In'pnr]os;/)st%rrs g%@gse%ﬁ‘r}‘gg?%

sTNFR;ﬁ(I?Zél,Q-,g})sm?ﬁe unrvg}‘&éggﬁﬁd%%g ai ni ng sanpl es were

ace t an oppered under 75 pounds per-

re inch.in ressure wth, vacuum .
(GBS ot *Oﬁ@yprzgze@em?ntﬁc@ez%@@erﬁéﬁ'owé SNEREC in the
vacuum was Hgl hose settings resulted in a > 3
composwﬁnﬁé\@&s‘&wlm §UNE ReF ¢ WassTerwlated ins 2 MeRhpsphate, 25 mM
To produce stoppered and prefilled syringes with
arginine G, AD@adM¥ads J36 sucmse, phk6.3cont ai ni ng sanpl es were
placed in the unit and stoppered under 75 pounds per

02534r e | neMNPR:EE cbhmﬁtroemswéﬂé M@ﬂleummél perising@®e solution
of FCl1-24" Hg FC2-22.5" Hg, FC3 29.2" b6‘I:{he chgnber

through %ﬁ?%@é@ﬁg %%g%'l;gs i e(1g@m Wt’aﬁe Eﬁeﬁ’ih@?ﬁ alf) added into 1 ml
o ST SRRt s

% @240 To manual Iy produce stoppered and

Flurotecma 6d plgers (segeEalle ) using eithesd el p stepperiiacement
stoppered and prefilled syringes fromthe unit were

method oma uaedhamicalispeppEredacemenimetodiias desenbetdeaimed! e by
orienting the syringe with the needle up such that the

[028lbl e ri FBptHeOvadiunR el platermestthethdRi ReVdduln %ﬂﬁ)per

air out of the needle, and reshielding of the needl

placemeﬁ’t3 uﬁlt gi fb% S#J}ﬁer@‘IQ&&ﬂHﬁ?Un@éﬂgw Olm fd;éﬂ}%té’%s, catalog

st opp pre ed Syringes hua

e EPAHY A 0ek8, SEPGRE bl o eh S0 gt i o

osition and forma > 3 nmm headspace fol |l owed

st opper
stoppere&wr?cﬁqﬂ‘ipgw@s Ber %%@'ﬁé’é@? mlet pressure with vacuum cycle settings of
FC1-24" Hg, FC2-22.5" Hg, FC3 26.3" Hg. The chamber vacuum was 23.5" Hg. Those

settings resulted in a > 3 mm headspace.
[0255] For the mechanical stopper placement method, a mechanical

stopper placement unit (Groninger, model SVH200) was used. Syringes containing
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[0241] For the mechani cal stopper placenent nethod, a
nmechani cal stopper placenent unit (G oninger, nodel
wErH20Dp4vas used. Syringes contai ni ng sanpl esPEEDS2009/000759
placed in the unit and stoppers were nechanically
samplesQﬁéiet plaged in i'_HTé Qﬁ’lt Eﬁﬂ @téﬁbe?s Wr@%ecﬁarﬁ&é’lﬁpﬁésmoned To

pl acenment tube of | er dianeter than t syringe

perform %@?ﬁ&h&gea 3 rql&% rﬂéﬁ‘t thpg o?%'h‘lz{lﬁg g?%rﬁéf:eé rgtaJ.F Erée syringe

st opper pl ace e Was thenre

er e ed to fi rin r
placed tlggg rﬁ&]{b’b&feeﬁyrﬁfﬁ? é?lé?l ﬁ'tb% Bpha%e\mqq{ tube was then
m ni m zed headspace, the stoppers were positioned
retractedy gndhihe &tﬁep@rp@margigdftsd’él the syriege |b@ul’9d1 dorpeduce stoppered
such that the stopper was as cl ose as possible to the
and prefiliegusytinges fwdthemimitrtized headspaveothe stoppets versvwpesitiphed against
bottom surface of the stopper and the upper surface of

the uppdritirfdcewfdne li§di2dompésitieadasrasatithe sessideriiad b lchibe as

and stoppered syringe vvas rreasured manual ly with a

possiblectﬁlthg Sﬁﬁdsqrﬁgdﬁ T,Jag ose pos tf)@t\{s@%rgilféjbg%o m, surface of

Wi th ua bI ocks 0. 050 and
the St°p9fe @6‘531: 8 %et hFrArqH cturer's instructions.
The_ headspace |s the distance in mllineters fromthe
[0256] of t hd hediRasispace forgachyprefibed andisterpered Lsingesyas
the plunger. In certain prefilled syringes, the
measurdteaaspatiy withra ealifrated caliper s deseribed in ther sedtion entitled “Visible
prefilled syringes, the headspace was 3 nm + 0. 001

Particle An80B3fs4 abbove) N certain prefilled syringes having a
m ni m zed headspace, the headspace was | ess than 2 nm

[02B7¢ert ai ‘Th%@ﬁféfill@& @th@g%r@%tea é‘aéﬂ nhaze.Z&errent

headspace, head space was | ess than
o] NS NI B 1y B AR v

hane Shl ers ccordin t itions
stopper@%%@?ﬁ@%ﬁﬁ?wecm RRSRIEFEmPTY Hrethed {6 fymad 3 mm
Materials (ATSM. Prefilled syringes were shipped by
headspagerand was stedamdenskatic @adiiansFigt4 aveaphine, designated
Tennessee, then from Menphis, Tennessee to Puerto
“unshipplékiocmntltdﬁ’e)n A s DNFRufec COmIabs'rbiohoNMaatsbi ajdettone seeend amwihge and
finally from Menphis, Tennessee to Thousand QGaks,

the syr|n§é|Wés3§t@p@erécDéc@orHﬁ1‘gaﬂo Ak Viaeuunpstoppan plai‘dehﬁﬁt&néffh@urto form
air pressure cycles; each flight having one air

a>3 mrﬁﬁ%%ak‘,{)&c&)éﬁb vad Qu%@t'é? t8hi d;gﬂﬁig EBF\ tiBAd! aﬁ%asﬁ iBEd below (Fig.

ransit tinme s”or ess
S e ai,n si bl arti
o o U BB GRS A B M PA P 86880 o
.Phoeni i ng Manual | nspection Booth, catalog
third syrifpg amféheﬂa/ NgE WAt SﬁORQS%f AerPrding Wdheimechapical stopper
separate surfaces that are each used
placement method, followed by the procedure described above under the subtitle

“visible particle analysis,” to form a minimized headspace (Fig. 4, red line, designated

“shipped, minimized headspace”), and was subjected to shipping conditions as follows.
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as a background for visual inspection of a container.

One surface is a non-reflective white surface and the
w@ewonesur f ace is a non-reflective bl ack sur fBCBHEUSIOE000759

white and bl ack surfaces are of sufficient size so

For shipblt@], tﬁé‘BVeﬂH@M_é?ﬁn?é@We@é pAcRAGEIPHOKLd Qﬁq_tshf‘pp%atlﬁ Sir at a

container during the inspection process. The visud

temperch iR ERRINETRS o £ ufnll G367 BOVAFEIRRR sfloRiis sigpraing to

... the sapple.[0245] To ipnspect, f 1 si bl e riicl
conditiof SpScHER Byige Artericar, SIRER tor Tasting prielinals LATsm)
hol di ng the sanple upright at eye |level in the visual
Prefilled; sysipees wate shinnast by eiffomdousred Qakse falifarniante Mgmphis,
bubbl es were not introduced while swirling or
Tennesseey éhen frgnt Mengahis al ereresseBEdo P usrtu Ricoe thevafrom Buaktd\Rico to
observed for approximately five seconds in front of
Memphié [TEeniddsees Hhl @igally Troan MRaGHhis OTé M de ¥ STHE sldl Jaks,
observed for approximately five seconds in front of
. th f aC: , i i1 \
Californiz for 2L B o tbarifpiah® AT (1667 BF pres e Ty oK RaBhMicht having
. the presence oy absence.of, visibl rticles. .[0246
one air BrRSs FEGSENK: dobaaRRERRE diatios) InBabtal HeBar sl Wa four days
observed as descri bed above. Then a particle score was
orless. assigned to each container and recorded as fol l ows. A
score of O indicates no particles observed; a score of
[0R58hdi cat &9 roeaswe sukevigidle paiticte sizsarsingltheaMatvars Zeftasizer
2 indicates three to nine particles observed; a score

instrumensit, B mizdinudé eslunees erd Plavridtine @isposaisie \wietta wror e
of 4 indicates 50 or nore particles observed. [0247]

measurethents8Pele! SerfdrnfoeP St 257Nt Bakh 4 r}npé%b@h\ﬁgs %Y\raily%gilsbey five sub-

contai ni ng aRANKL-1 conpositions are shown In

uns of {ELE N RGN Ml L K 4 RS
Hydrody%%?rﬁé 8iatrnﬁ%ttp? g‘ﬁ epé)\fa uqlﬂé'ngai 85@?5 ér%cc?ﬁqﬁ]%{egésqgg I?Sigpersants

headspace had visible particles after_shipping. The

Manager saftivare, sing 8 Hispersant vigaesityof OB 9Pi nges cont ai ni ng
an aRANKL-1 conposition and stoppered according to the

[0288hani callhetintepsity pleighded sizendistribaitipn i§ showa in Figure 4.

m nim zed headspace had visible particles after

IntensitysheiphtatDsizéBigtriButidti & the! ﬁ%éﬂ)ﬂds@@% HRIThE NIt Bf the light
aRANKL- 1. [0248] The results of experinments wth

tt r gt il : . _ o .
sca ere(ﬂl)'abF]E rléesglﬁ%d)\NQﬁ tt‘SF\%S'%a%owﬂbrfﬂ)rﬁTlll\?Bréﬁleﬁ Sn?lg%mhall iagcad

e resu that all "syring

i ER: Fe C il apd,st o r.ed.accordi.ng {.o.the
shippec el Tt o 2 B ER et ht RvnaHat R i distinct Rew peak
gﬁ?dsgace, had vi_si bl e Rarti cles after shipping. 29 (of,.
of large hydrpgyRamiq,sige |I|i@de§y $ Alfessheyy that the sapirle g theprefilled

_ and one prefilled syringe had a particle score
syringe designated “unshipped control” in Fig. 4 (green line), and the sample from the

prefilled syringe designated “shipped, minimized headspace” in Fig. 4 (red line), did not

have the distinct new peak of large hydrodynamic size.
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of 2 . The results also show that syringes stoppered
according to the vacuum st opper placenent nmethod to

w0 oooaogeewi ni m zed headspace reduced the nunberP@f/US2009/000759
vi si bl e particles observed after shipping. In that

?f%@] | ment Th%gnd?ﬁérfld:él |r§§h|&*)’<5f‘ tﬂg%%nﬁlﬁ@éﬁem%i Ehlepl%%‘é'h?ed in

0, while tmo prefilled syringes art

rai 855Kl PR R by Bt

“shippac GBI ISR UBIaS 2 ARRBOE RIS dRTeIATAT Sieaten n

addition, ten prefilled control syrlnges wer e tested.
polydispaesityragmpared todhe semplg fionythe prsfiled isyeinge designated “unshipped
according to the vacuum stopper placenent nethod to
controlf andntize prefilletzringe attsjgrated Tshippedthptmixsl héwdspace” .
fol l oned by repositioning of the plunger to forma >3
TABLE® headspace. As shown in Table 5, all ten prefilled
control syrlnges had vi si bl e partlcles after shlpplng

alld U a pdlllbl e SCUI |_UL'+
resuf?gﬂtp‘r@Tabl e 5 al $0 show Z?%é%ﬁ%?l Syri ngegﬁ’d's‘)em'ty index
contai ning a sTNFR: Fc conpg st ogper ed

nica acenent net hod
unshippedieiod’ > 3 nm headspace had14#%|ble parlticl es 20286

“shippeshtaniraly. Si x_(of 10 fotal) pr&fi led syrilnges had0860

“shippeaghintinivhized beadspacd’ and four pléf7i |1 ed syr|i nges ha0.240

particle score of 2. In addition, the results in Table
5 show that syringes stoppered according to the

tg%ﬁ&m cal Tﬁégeeafs Bt @ ea%&beﬂgiefnh%i st mtﬁatb?ub-visible

zed headspace re uced Vi SI
sl R B Y S RSB0 s
StoPPeteCLRRIHGOrS (1R G Ais) FORRATRRRSTT BT BEHIGH 19 foT & Btinimized

headspace suggested that manufacturing syringes
headspggat aihe egulp dlois suggesied thatayantfacturngssyringes comndaining specific
st oppering them according to a method to forma
bindingragenticoetpdudtiaspand: stoppeeing ithdineadoordiagdtoa miethod to form a
elimnate formation of visible particles during

m|n|m|7§é?j Iﬁ@éd%acwld’ésﬁab@ t@frbbhéé’ of BliinitERe féﬁﬁét%rﬂbﬂﬁartlcles including
NFR Fc.* There was a small air bubble in each of

t d ub-vi sible particle
visible é\ﬁg 92.‘@?’%2%? LIIeg dgﬁfﬁﬂe Eﬂﬁ) (9Svi sual inspection of
containers for visible particles, sub-visible particle
anal ysis using a Malvern Zetasizer instrumnent
(Mal vern, Zetasizer Nano ZS, nodel no. ZEN3600) was
performed on prefilled syringes containing sTNFR Fc
conposi tions under various conditions. [0252] In the
foll owi ng experinments, the concentration of sTNFR Fc
in the
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conmpositions was 50 ng/mM . STNFR Fc was fornulated in
25 mM phosphate, 25 nmM arginine HCI, 100 M NaCl, 1%
WG mpoe®w41 pH 6. 3. [0253] sTNFR Fc conposi ti onsP@EDE2009/000759
sterile filtered by passing the solution through a 0.2
WE CUAY\sel lulose filter. Sanples (1 .0 m) were then
—  nmanually added into 1 nl Hypak glass syringes (see
Table 1) . Syringes containing sanples were stoppered
% t h A preiied syrirges doptaining escomspesifiarh cempyising agpecific binding
ei ther a vacuum stopper placenent nethod or a
agent, m@aaﬁltﬁalsgébm@mﬁdunb@@@ﬁeabnt@mdwﬂ ,thapréefifed sﬁﬁ@tehisdstabnized.
oa,

bel ow. [0254] For the vacuum st opper placenent

vac n : :
Bl scontonP PRy RIGRS 61 Rain fcbheldH RS SBHORL SR RGent i
7400 Se. rin a|n|n Ies wer
selected TR A HEGT BT Has B IRABRLG 2RI FRE B AR dp TNF. and a
guare inch i nI et {)r essure with vacuum cycl e settings
specifig,pinding agentlg ILARL.22 5* Hy, FC3 26.3" Hy. The chanber
vacuum was 23.5" Hg. Those settings resulted in a > 3
8m hedbepaellled s\rwje ¢foataih2, wbereinithabpscifippinding agent is
pl acenent nethod, a nechani cal stopper placenent unit
selecteﬁ@rarnlarg@mtlbomdel pchutiZRaN) antib®dy s & thoryulb Mgl eftibody, an antibody
cont ai ni ngsanpl es were placed in the unit and stoppers

wherenW@h&EW@ﬁélﬁaéﬂdftH%QI?drﬁ'cﬁﬁﬁ\dare-rébrﬁ%rciéﬁ ﬁ%tarﬂe% thhﬂ%r an Fv
a stopper placement tube of smaller dianeter t

ot 44 SR S AR SRARG AR, PSSO P05 EERS  rment o

er e ed to fjll syri.n barrel. To .. .
F(ab'), &l@ggﬁ's & HOB0aBahantingry: # UBIANR ARaodi.anda chimeric
m ni m zed headspace, the stoppers were positioned
antibodygai nst the upper surface of the Iiquid conposi tion
such that the stopper was as close as possible to the
4i qui The préfilled syringesofraimnmBnwhéreaio thespedific baeting bgent is an
bottom surface of the stopper and the upper surface of

antibodytgelédtad iffbm b8 2flibodlyeh AeadsstastallyahhidRs ibmiulﬁ@ 'o|f ImN KL to

and stoppered syri nge was neasured manual ly w't

o R T ﬂ?iﬂ%@?ﬂ“ﬁgzsﬁ?d an antvody
that sutitaRfa Bl ihlaits e d A B RRE® L ommostt i on was added
0 on e and the ?%I‘I nge was stoppered accordi ng
0 thi %ﬁé%fﬂ%ﬂﬁyz%‘ﬁ@roﬁﬂ Brfewherain hriabtibedy i an Bn@bOdy that
mm headspace and was stored under static conditions

substartizilly. mhlbutg bérehing oh RANIs tg RANK, Woersin theedntiwody isl SRANKL-1,
A sTNFR Fc conposition was al so added to a second

whereir$ ¥RANIRL-ANébmprises a heavy chain and a light chain, wherein the heavy chain
comprises an amino acid sequence as set forth in SEQ ID NO: 2 or a fragment thereof,

and the light chain comprises an amino acid sequence as set forth in SEQ ID NO: 4 or a

‘fragment thereof.
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the syringe was stoppered according to the vacuum

st opper placenent nethod to forma > 3 nm headspace
warame4subj ect ed to shi pping conditions as deSLUR1»e2000759

bel ow (Fig. 4, blue line, designated "shipped

60Nt r phe bfefﬂie%Téygﬁgﬁconﬂ’éTﬁpﬁ,' WhéRiNaTe SARSSHY & 5W§Ptri]%ody that

third syringe and the syringe was stoppered “accor

: [ t r acenment nethod, followed
sws’(a@%"&ﬂﬁh'gﬁ%Ig’grgidrﬁébggggﬁ?glé'aﬂgbove under the subtitle
"visihp] e icle analysis,” to forma mninjze .
Trends s oretiey SVnSRRe a1, wheredh b et mBnRREdunther comprises
m ni m zed headspace"), and was subjected to shipping
at least.iriaddianalpharmacewic@geshi ppi ng, the prefilled
syringes were packaged in boxes and shipped by air at
& t enPee prefilledrsmiggepffadaim 20@héeiB e vompositiGhdidrther comprises
pol yur et hane shi ppers according to conditions

at Ieast&ﬂf@éﬁ_&bﬂiﬂiﬂ(@ﬂa érft e buderiggagehy for Testing and
Materials (ATSM. Prefilled syringes were shi pped by

ir f . aGal & f ' ' . .
Fennel 2RIRENYInGR Grciarl & WS e aDIckEBRpSahilzing agent s o
” tRitCO’ then fromPuerto Rico to Menphis, Tennessee, and

suractamMnal | y from Menphi s, Tennessee to Thousand QCaks,

California, for a total of four ai_rﬁ{ane flights (Ifour

Wr phee prefilled\ayriage of ainy 9. whereipthensuréartagt is selected from

pressure cycle, for take-off and for |anding). The
polysorbateaénd palyoixypropyteneagolioxyettiglpne @stérs(PlurboRSy] To

nmeasure sub-visible particle size using the Ml vern

et asThe prefiletirsyringe, of tldain sGrphereipthenanfagant sl pihysbrbate.

in a disposable cuvette and neasurenents were

Per f or e drétflled2Srin5e dt claif 1 ﬁﬂﬂl’ﬁ’ér%irﬁﬁ%_ ?ﬂggﬁy@%ge Wselected from

five subruns of "10"seconds each. A
' of each sanple. Hydrodynam c
polysoréﬁ%ﬂ%@%bﬁgﬂf@ gpi:g{)y i Spersity values were cal cul ated

I ngDi spersants._Man rr software, using a di spersant
{¥scoliic preffied anoe ! Haimed, whele HeriTagiatkRdesant at a
size distribution is shown in Figure 4.
concenfratiem of P08, P1& si ze distribution is the signal
based on the intensity of the |light scattered. The
t4sul The prefiledisaringbof ciaiml €3, fwleneirhthepswafadtamtis present at a
syringe designated "shipped control” in Fig. 4 (blue
concentratién of DAH23, b gB®al di stribution with a distinct new
peak of |arge hydrodynam c size. The results al so show
at . .nr i . i |-
sl RN Ry ABE et £ e P e faciaRt Rk et at o
r he prefilled syringe designated "shipped,
concenﬁ%ﬁ?%%&émgdspace.. in Fig. 4 (red line), did not
&ave he di _?ti nct. new _peak of | arge hydrodynanic
-ze.f'aﬁzetﬂf' el SYADGR of claimy 1 wheyet thersuriagiant is present at a
exg@eﬂ:i ment are presented in Table 6. Those results
concenaan 08O 1he sanple fromthe prefilled syringe
desi gnat ed
17.  The prefilled syringe of claim 8, wherein the pH of the composition is

below 6.6.
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"shi pped control"™ had a | arger z-average hydrodynam c
di aneter and greater polydispersity conpared to the

w@ 200plgdsiir om t he prefill ed syringe desi gnated PCT/US2009/000759
"unshi pped control™ and the prefilled syringe

fgsi gMAk eHefiild RRRiGe ol TEAVRERHS BRCBH of tﬁé\%b?rfbhsgtion is

[0261] The resul'ts of these experinents suggeste

Vj Si blke particles were not present in the
betwee%lrjée)'?i#q%e%)’%é,yri nge after shipping, when the syringe was

opper ed ording tqg the chani cal, stop e
19 aconhs praiEGerd drm i rwarsiatcat el dhe composition s 6.3.
results thus suggested that manufacturing syringes
2@nt al he peefdisdsiringernfradainy 1 dgeherein thsorHtafdhe camposition is
stoppering them according to a nmethod to forma
betweem hbrardebl5Sheadspace is desirable to reduce or
elimnate formation of particles, including visible
2nd SPke P!réﬁliébesyﬁiﬁbb'dﬂc%m 20/ WREre tHPpADF e €bMpYsition is 5.2.
1. Aprefilled syringe containing a conposition

mpr | A . .
220 T PleflicB R Fnoe e talnl Trudeem e SR cofBises a material
.s¥ri ﬂ%e IS ét abi | i zeﬁi. 2. . The grl.e%i [, ed syringe of
compriging siicone, WhPESIn the, SIERRG is CosEiliRkedy agent i s
selected froma specific binding agent to RANKL, a .
LBeci The prefiigdiyringemf daimripwheiein hespwings eomprigeng material
agent to IL-1 R 1. 3. The prefilled syringe of claim?2
comprisingisdicona, whereaip e silicobe imlbakedigent is sel ected from
an anti body, a polyclonal antibody, a nonoclonal
24t | by prefilledrgyringeiofwieivet whoreirh ey syriritdl lacRS dilicbae, and
l'ight chain are connected by a flexible Iinker, an Fv

whereirgg{kg-zeéyﬂr@e So8Ere IQ@Qé/siflié‘@nénti gen binding fragnent, a

3 fragnent, a Fab’ ragment, a F( abj )2 nol ecule, a
341 Ry SRR RS or bR eyt Bifice 89Mpfses,a mon
molecul MghPRRiHTAIERA rhgign the B Sla st Pt Rlasdiaaterial

bi nding of RANKL to RANK, an anti body t hat :
lacks silig@i@.anti al |y inhibits binding of TNF to TNF-R, and an
anti body that substantially inhibits binding of IL-1
26 | LTHe plefilled syhiagprodfclditme2b, symenedethe highanolegular weight plastic
wherein the antibody is an antibody that substantially

material 66inprites kAl dlefiefpoRMEL t o RANK, wherein the
ant i body ig aRANKL-pl , Wherein aRANKL-1 conprises a

av i1 i p i , i . i. .
o T BB b i ERS wHBIPUR B HEREN LI st
materia| Qorwgrisés %g/cI% élgﬁg %%Bglytrr@rr eof,

28. A prefilled syringe containing a composition comprising a specific binding
agent, wherein a headspace between the composition and a syringe closure is

minimized, and wherein the specific binding agent contained in the prefilled syringe is

stabilized.

125



and the light chain conprises an am no acid sequence

as set forth in SEQID NO 4 or a fragnent thereof.6.
wab@pewii | | ed syringe of claimd4, wherein thePERUHOLY0759

is an antibody that substantially inhibits binding of

29- 1 YRe prefllied syringe o-lf%lmﬁé Whéris Hd Risinfit c?h@é&%dﬂace is

wher ei n the conpositio urther conprises at east

betweeﬂdf!bf{h :?r#d g%@ceutl cal agent. 8. The prefilled

iml, wherein the conposition further
I east one tabl lizin ent and a

ffe 'ﬁ@fezf@'@ﬁtsyf@geﬂf 348, |W'a%'%§§/a1 SgWIBZed headspace is

wherein at | east one st abl lizing agent is a
betwees .0 samaand 2f0mnthe prefilled syringe of claim9,

wherein the surfactant is selected from pol ysorbate
3hd pohy prefifledmsyriage-qf dlainxad tilyéreire tres niiimizdd Headépace is
(r)) . 11. The prefilled syringe of claim10, wherein

betweehNE5 shin{ @td 210t mh$ pol ysorbate. 12 . The prefilled
syringe of claim1l, wherein the polysorbate is

' eCtf e?P %fﬁl?dpsyn)‘l 8&9% a%\zé){li %ﬂ@er@%ﬁ%ombﬁzég@ heddspace is

e pr ge o erein
surfact ant resent at a concentration of 0.001%to
betweeo} am aﬂﬁ’eﬁi Il ed syringe of claim 13, wherein the
surfact ant is present at a concentration of 0.002%to
.59 The prefiled svanoeicd ¢laiyy 2 gehereincthe specific hingling agent is
the surfactant is present at a concentration of
selected fioma @ speeificTihindimgedde it éol RAMKbga spécific dimdiftg ageneteTNF, and a
the surfactant is present at a concentration of 0.01%

specificlbindifgeagergto Il-aR1syri nge of claim 8, wherein the pH
of the conposition is below 6.6.18. The prefilled

4.7 | NBke Bleffiledi St iRl &3 ¢ i
L L oPe Brefiog Jrihde ARRR 8 kool 91’% PR IRETG Gt s

[ e H o t he co ti .
selectef AT SebigFh e Bol i aRbpboy. qmi?@ ﬁO&ea'bant'bodv

{@f e conposi ti Hlsbetvveen45ad55
Where"b heawchain epgdnefiobt ehain 2ge cpRBpeted Rna ﬂswbdﬁ Immr an Fv
nposition is 5.2. 22. The prefilled syringe of claim

molecutp a\mex@pdyxmagygem@mdmrﬁagmtaa frabdragrment, a Fab’ fragment, a
F(ab’), molecule, a fully human antibody, a humanized antibody, and a chimeric
antibody.

35.  The prefilled syringe of claim 34, wherein the specific binding agent is an
antibody selected from an antibody that substantially inhibits binding of RANKL to
RANK, an antibody that substantially inhibits binding of TNF to TNF-R, and an antibody
that substantially inhibits binding of IL-1 to IL-1R1.

36. The prefilled syringe of claim 35, wherein the antibody is an antibody that

substantially inhibits binding of RANKL to RANK, wherein the antibody is «RANKL-1,

126



conprising silicone, wherein the silicone is

cross-linked. 23. The prefilled syringe of claiml,
wob@pe9w4t he syringe conprises a material conpPCEHUSZP09/000759

silicone, wherein the silicone is baked. 24. The

wherenrﬁ’&ﬁANkE—q &¥rﬁbﬂ9@s gfhe%kl? cFlaih r\f@%rl he chaf, We'ré‘lﬂ%e heavy chain

acks silicone, el n t e sy i nge cl osure | acks

cone. 25. Th refille
compﬂ%&fe?%.ammﬂ@cgﬁ s Y e te (gt tereor,
|astic material, wherein the high nolecul ar wei ght
and thepl!gigtqh@'mr@pnaqes PRAMING|aGi¢ spAUENGS agRet mms‘p%@ IDNO: 4o0ra
syringe of claim25, wherein the high nol ecul ar wei ght
fragmept theréef. mat eri al conprises cyclic olefin polymer. 27.
The prefilled syringe of claim?25, wherein the high
3nl ecTheprafticd yrlhgéfdfldhuﬁ‘ﬁiwfwmrewm ansodiyisldrtantibody that
ol ef i n copol ymer 8. A prefilled syringe containing a

substarﬁsymﬁmblt%l@gg%m N9 @ SpACI fic binding agent,

whefein a h ace between the conposition and a

ri re e (£ the..s e
o P BENEU Gy P RiR e, o Mitrel et ehobPFigh Fiuner
ablllzed 29. . The prefilled syringe of claim 28,
Comp”W?e?te'PﬁStt‘Pfée afditiana ﬂ@?ﬁ&?}b’ﬂ@%‘ 39€™et ween 2.5 mm and
The prefilled syringe of claim28, wherein
$91e rff he mqféladrse/adgpaxf@lalm 2 twieereirpth® compesition Surtner
3 1. The prefilled syringe of claim28, wherein the

comprisesnatieasttorie aidbjlizirgy agemtednte buffebingragent 2. 0 nm 32,
The prefilled syringe of claim28, wherein the

40.ni NMTREE BrdTRRENARGe |
The pref ?Irl ed ssg)%l ggggﬁ@\,?m%%&ﬁe?g%énéSEHB"'Z%J’Q agentis a

ecific binding agent is selected froma specific
surfact%ﬂndl ng agent to RANKL, a specific binding agent to

F, nda cific bin nt to, | L-1 . 34. Th

4Ter | PRearesJBrsyenge Y Rlamad Wigreitine wiadaadtiselocted from

bi ndi n q% Fent is selected froman antibody, ag
polysorpate,and palyoxyrropytene-rolxusinyaae e&tﬂrstﬁs’ayon@n)

anti body wherein the heavy chain and the light chain

4d.e cbmnpafiadisyringé lof cidimed 1, iwtherejn the stufaadértcislpolysorbate.

maxi body, an antigen binding fragnent, a Fab fragnent,

48.FabThd pedfifedtsyriage of claim 42, wherein the polysorbate is selected from
polysorbate 20 and polysorbate 80.

44.  The prefilled syringe of claim 40, wherein the surfactant is present at a
concentration of 0.001% to 1%.

45. The prefilled syringe of claim 44, wherein the surfactant is present at a
concentration of 0.002% to 0.5%.

46.  The prefilled syringe of claim 45, wherein the surfactant is present at a

concentration of 0.004%.
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F(ab')2 nolecule, a fully human anti body, a humani zed

anti body, and a chineric antibody. 35. The prefilled
wa@enge4nf claim 34, wherein the specific bi nPECTYS2009/000759

agent is an anti body selected froman anti body that

grbstpRs ip?«%]ﬁlbédi b?n?bto?_ a. iﬁgh@,gmﬁéréﬁﬁms&@aégﬁﬁ%smgs?%t ata

ant i body at substanti I'nhibits bindin

- R n anti body that substantially inhibits
concen&%ﬁgﬁﬁéﬁg&ﬁbl toIL-1 RL . 36. The prefilled syringe

claj m 35 erein the antjbody is,an antibody that K .
Lioe: I0E PRI RGP SRSV BRTHIGE PR HaRIROmPOSiton s
wherein the anti body is aRANKL-1 , wherei n aRANKL-1
below &6npri ses a heavy chain and a |ight chain, wherein the
heavy chain conprises an am no acid sequence as set
4@r t hThe p&Hlled3yNOge Df @laim 48 aghenein tHeepalf thacdnigusition is
Il ight chain conprises an am no acid sequence as set
betweeh® 5and6.8EQ | D NO 4 or a fragnent thereof. 37. The
prefilled syringe of claim35, wherein the antibody is

a s . | " .
7. 1 The Pre el Syrneg T einPA0 b Rirbireom BT th€ BoBjogsigon is 6.3
, erei n.the conpositi.on further conprises at |east .
She alor Praaf SyRRPRER slrifias. Widin FREBN et e BompdRlton is
syringe of claim28, wherein the conposition further
betweephp@ndes5at | east one stabilizing agent and a
buffering agent. 40. The prefilled syringe of claim
S0, whiee prefilled dyeiage of ctaist Shiwhereimgthegeid tofitie aomposition is 5.2.
surfactant. 4 1. The prefilled syringe of claim40,
s}er eThe phefilledrdyfiaga v clgimszs aghadi tHrnayigesedrptises a material
and pol yoxypropyl ene- pol yoxyet hyl ene esters (Pluronic
comprisgil'ri]é kilicofi€; whBRiR ke éi{lil:@ﬁie l‘%&g@@-jlgﬂédrﬁ' aim4 1, wherein

e surfactant i s polysorbat e prefilled
ri | aim. it ol ysorbate is . .
B 0P Bl i)l AR AR YRORGE cfmprses a materia
. The prefilled syringe of claim40, wherein the
compriging 15@895%{‘”‘2@"%'}/%%&%3 s bfRbntration of 0.001 %to
1% 45. The prefilled syringe of claim44, wherein the
ur f atheiptefilled syasgaof glain 2% whereinatheosyraotgedaoke sdicone, and
0.5% 46. The prefilled syringe of claim45, wherein
whereir the syingeatlesureilacks siiesrte.at a concentrati on of
0.004% 47. The prefilled syringe of claim45, wherein
8@1e STHd pesfmBl syfngé ®F @RHima28, avherein the syringe comprises a high
molecular weight plastic material, wherein the high molecular weight plastic material
lacks silicone.
57.  The prefilled syringe of claim 56, wherein the high molecular weight plastic
material comprises cyclic olefin polymer.

58.  The prefilled syringe of claim 56, wherein the high molecular weight plastic

material comprises cyclic olefin copolymer.
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concentration of 0.01% 48. The prefilled syringe of
claim39, wherein the pH of the conposition is bel ow

W@2@9/04841 The prefilled syringe of claimd48, wWhEr/E52009/000759
the pH of the conposition is between 5.5 and 6.5. 50.

g@e pA%éﬂHo@%f?fiéis)é‘rgﬁ%prgéﬁl?édgﬁﬁ%&e% Hg'i g;t?ﬁtrd%t&ﬁ? into the

oo il ESH Al B A

rein the pH of the conposition is 5
betwe V\QE?HOFQP% n g ao?yf'é‘ﬂﬁrgﬁ?%e '%vﬁ%!P'émﬁe'i’ r@iy’ﬁﬁ@@ the specific
onprises a material conprising silicone, wherein the
bmdmgsageni@ﬁetal@e@rrbﬁ@wnelﬁlt@@ sydnge Erafapiliged) | ed syringe of
claim 28, wherein the syringe conprises a nmateri al
8@npr Thsé neethod iof elaim 59 avieareirt the spddificoviading dgdeds selected
55. The prefilled syringe of claim28, wherein the

from a §Né¢|ﬂ9§n‘ldﬂ@gt§géht| thRRIKLa%dsd@&ﬁfc%lﬂdﬁ\F;eaMt'tGQ'*NF and a specific
cl osure Iac s silicone. 56. The prefilled syringe of

erein the syringe conprises a high
bmdmg%ﬁaé acul ar &I ght pI astic material, wherein the high

QL8 o2 R SRR e 5 Bt

nol ecul ar wei ght plastic material conprises cyclic

from anarijhadyp 8l RA¥TIoNaiE@ntibedypa enenacienalaritigey oan entibedpeherein
wherei n the high nol ecul ar weight plastic materi al

the heayymghwairsasd thye light aliaifh iane copoésted by flexXibleelinied, af Fv molecule, a
preparing a prefilled syringe conprising introducing

maxibodf &n bhtgen birtliey fragAiErsa Fadirai@nt, ai Fub’ &rapesitl BF(ab’),
bi ndi ng agent such that a headspace between the

molecufe mﬁxhhﬁ{elar@é‘ﬁlﬁbqﬁb’ 2 mﬂﬁaﬁn&@& ‘érn‘ﬁbbé\é”éﬁﬁ H‘&\‘?‘rﬂené%ﬂtlbody

wher el specifiI'c b agent cont al ned

boi a8 iy BF Reih S, S@t%rﬁfhe% i ol h°§e"‘* is an antibody
d f di RANKL
se'ecteéﬁ@iﬁt@ﬁ@rg{bﬁé”ma SRR e Bl e 6f RANKE feRANK, an
. ent to IL-1 Rl. 1. The nethod of claim 60, wherein
antiboch Heakssistamisliyiniibily bingting of § NESlocENEGR ; anghaarantibody that

anti body, a polyclonal antibody, a nonocl onal
substarstidlly litupits bimdimg obldy tovilern R1n

63. The method of claim 62, wherein the antibody is an antibody that
substantially inhibits binding of RANKL to RANK, wherein the antibody is aRANKL-1,
wherein tRANKL-1 comprises a héavy chain and a light chain, wherein the heavy chain
comprises an amino acid sequence as set forth in SEQ ID NO: 2 or a fragment thereof,
and the light chain comprises an amino acid sequence as set forth in SEQ ID NO: 4 or a

fragment thereof.
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the heavy chain and the |ight chain are connected by a

flexible linker, an Fv nol ecul e, a nmaxi body, an
wappgex4bi ndi ng fragnment, a Fab fragment, a Fal/US2009/000759

fragnent, a F(ab') 2 nolecule, a fully human anti body,

84.hunpRé #Rsthad lof Ry, emﬂnéreﬁhﬂh@éﬂtﬁ)o@piti% %@ titkdy thae

nmet hod of claim6 1, wherein the speci i ndi ng
tohscan. ant | i lieGgisd from an anti body t hat
S“bsta@%@&'%“#?:@ﬁ@d%?f’ﬂw9286% ﬁg{ﬁhg of RANKL to RANK, an
ti body that substantially inhibits binpdi of TNF to
G5, R metBina DRSS Mnarel Berdarpanfion Fifas qamprises
binding of IL-1 to IL-1 R 1. 63. The nethod of claim
least oy additianal pharmacenticBlrgents an anti body t hat |
substantially inhibits binding of RANKL to RANK,
Gther el ne mathad of blaiy 5% vdrABIKLthe compesitiom furidkdomprises at
conprises a heavy chain and a |light chain, wherein the
least oriestapililray agénstranid éfb‘ilfféﬂngfé%;éﬁt.ad d sequence as set
forth in SEQID NO 2 or a fragnment thereof, and the
: ght . . . . o _
TPt nT e S BP g MR PaEft R T e i o
surfact%ﬁt hod of claim 62, wherein the antibody is an
nti body that substantially inhibits binding of IL-1
% IL—El R 1 85. The met hod of claim 59, wherein the
mpokie Msithed of faIMQmyheretn the sustactany is sslasted Bam
ggar maceuti cal agent. 66. The nmethod of clai m59,
polysorater andh polyexyriopyEne-polyoxyathgene @stersdPiuranid®past one
stabilizing agent and a buffering agent. 67. The
6t hotheMmethad of 6RIMV@E; weHereint theeasfactart is pabjisbrzatag
agent is a surfactant. 68. The nethod of claim67,
Mer eTie hdhSd of BRAMBY, WhetEinahbqsbIySRBRASERAEY $rom

and pol yoxypr opyl ene- pol yoxyet hyl'ene esters (Pl uronic

. of claim68, wherein the
polysoré%t)re%%%?gﬁlpoﬂ%%éo bg%brzlbate. 70. The nethod of claim 69,

erejn th | ysorb .S selected, from.pol ysorbate
20 ot s pLEBIBE 7 wherSRBE sistataS Brdseniter a
wher ein theosurf act ant is present at a concentration
concentsation 0913 1041 %22, The nethod of claim 7 1, wherein
the surfactant is present at a concentration of 0.002%
%2 0.Bw% meghod béckainYdd wifereinghenst@factdrd i pregent at a
surfactant is present at a
concentration of 0.002% to 0.5%.
73.  The method of claim 72, wherein the surfactant is present at a
concentration of 0.004%.
74.  The method of claim 72, wherein the surfactant is present at a
concentration of 0.01%.

75.  The method of claim 66, wherein the pH of the composition is below 6.6.

130



concentration of 0.004% 74. The nethod of claim 72,
wherein the surfactant is present at a concentration
w@R000/069% 75. The net hod of cl aim 66, wherei nP€TTESIBY/000759
of the conposition is below 6.6.76. The nmet hod of
whai nT f BIdime7 B Wiy G4 bsitlati
5.5 anﬁé({%n%msa7 The net hrg%eg?ﬁgl ai m‘P éb@ﬂ\gpéiti%ﬁtlﬁ‘eﬁ%ﬂueen 55
and 6.£H of the conposition is 6.3. 78. The nethod of claim
5, wherein the pH of the conp05|t|on IS between 4.5

d 5. 7 h t f m erein the p
EB gisthod ot iy 25, vihereibe at kb ING, F°@|DQ§WP9936§
V\/nerelnthe syrlneco nprises a material conprising
&8. | che methed of flaime’ 3 iwhessinethesptd pb e compesitios is between 4.5
The nethod of claimb59, wherein the syringe conprises

and 5.5a material conprising silicone, wherein the silicone
i s baked. 82. The nethod of claimb59, wherein the

LT i MDige histhed o Ciah@ms, whtelBegiH of i 8o Bgﬁion s 5.2.
closure |l acks silicone. 83. The nethod of claim5

er
et e Mnou Ly %&ﬂ?’ﬂ SARTER o g Xeifits: *%%9*'6'
na cone.. 84. The net hod of

comprifipd e Rkl i1 Kliatess el I ght bl asti c

materjal conprises cyclic olefin polyner. 85. The

fiet hothemetned of simats mhateinbersygRaroserisas amajatial

plastic material conprises cyclic olefin copolyner.
comprigag sificengs whetdie the silicon@ isobakddai m 1 or cl ai m 28,

wherein the specific binding agent is at a

82inceTte atethod of climFyiwHereihSBeraytinbe 18dks dilicone tditwherein
of claimb59, wherein the specific binding agent is at

the synﬁgé%ﬂfs@li’é IRkisficehel Mo/ m to 150 ng/m . 88. A nethod
or stabilizing a specific binding agent in a

pr of IOFH h‘%ﬁhoa‘lﬂ?Eﬁ'lrﬂoérgqpﬁhg?%mqmetégpﬂaé%ﬁ %2{ Hdhnrﬁl%lecular

i et e MR AT i il SR RS scon.
and wherein the specific b|nd|n ent contained in
&he prhg Mmethed gf,pl,aﬂ'g@a whereipi the 1 molecular weight plastic

material comprises cyclic olefin polymer.

85.  The method of claim 83, wherein the high molecular weight plastic
material comprises cyclic olefin copolymer.

86.  The prefilled syringe of claim 1 or claim 28, wherein the specific binding
agent is at a concentration of 1 mg/ml to 150 mg/ml.

87.  The method of claim 59, wherein the specific binding agent is at a

concentration of 1 mg/ml to 150 mg/ml.
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88. A method for stabilizing a specific binding agent in a composition, wherein
the composition is contained in a prefilled syringe, comprising placing the composition in
the prefilled syringe such that a headspace between the composition and a syringe
closure is minimized, and wherein the specific binding agent contained in the prefilled

syringe is stabilized.
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