St abl e Anti body Conpositions and Met hodsfor Stabilizing Sane
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I nvention | ntgyks P VAREE-TeTo e Kol ated Q menbers
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(Ander so I (20 ih.N 27 . IL-12

i e 3°€‘§1fm| (2o s *%Faﬁn%iherﬁwé‘@ Pnty OREEAR secr et on
of interfer yanma, whereas | L-23 preferentially stinulates

di f f er enth 'P% pNon 39/326,989 filediDRcenabered 12908t thﬁeﬁﬁ@ﬁ%@ﬁWB'Cb‘m 17) that
secrete IL- 17, a proinflammtory nediator (Rosnmarin and Strober (2005) J .
Dr ugs Derimegrpbrated Benedn Py refasendengt on, et al. (2005) Nature |Immunol. 6
:1123-32; Park et al. (2005) Nature Immunol. 6:1 132-41). Human interl eukin
12 (1L-170002] a cyt okThe prédent distiosime pettaisd tordevides MEhitiedd forefduget s
(Kobayashi, et al. (1989) J . Exp. Med. 170: 827-845; Seder, et al. (1993)
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A, “%35““32*&.a,“géria“a&ﬂafwéé?%eéhéf‘%f“g?h%% that & yé“e"cha forEnd

I L-12 |s te| n conprising a 35 kDa subunit (p35) and a 40
kDa subunmi I’%ﬁéﬁ%@ﬁ%‘é ‘both |inked together by a disulfide bridge
(referred to as the "p70 subunit"”). The heterodinmeric protein is produced
primarily by antigen-presenting Ceé}\f;fé'& T; nonocyt es, nmacrophages and
dendritic cells. These cell types =&+se ABOLND on excess of the p40 subuni t
relative he p70 s nit, The p40 and 35 subuni are

unr el at eébg‘ﬁ%; nei t herﬁﬁagc%BF?srsH%’orqré’@CP mp%%%%@g {heé"l"%@? éf‘ ? %/19

al though t he p40 honodi ner y function as an |1L-12 antagonist. 1L-12 plays
a critica®ripgraving Ww%maitﬂgd@iﬁ tsa yariatyeef differens evuses and sbaswmbangsl vi ng
i mmune and inflammatory responses. A review of IL-12, its biol ogical
activiti eﬁa‘ferantjamatsnﬁccﬂléoc‘miomssJw&aﬂynrdniexcédmelséme(ﬂaﬂarabjeseihcla:be 4 1998)
Ann. Rev. Immunol. 16: 495-521. Functionally, 1L-12 plays a central role in

regul ati porédemaedrin titatieprred &nf weend SreciA MenbrafbRRdrap@®s Hidbéd oked
type 2 (Th2) Iynphocytes, which govern the initiation and progression of

aut oi MMURKe gbw&ﬁafenawpwd‘é b 'a?rﬁ hi edi rfég ltréé;g/ggﬁg'ﬁé‘%oé%? n%g?épwocyt e

differentiation and naturation I nes are

i nfl amma r and I hot oxi,n (LT).
Th2 cell ??é%lscl‘?g?s e‘lﬂﬁ@‘e Ithg@, r{;@é g{gt‘?”élltggéﬁ\ﬂd%la r%iigc?% #%?ﬁulr?taﬁ hum)ral
immunity, allergic reacti ons, and i nmunosuppressi on. Human interleukin 23
(1L-23) MOUGRIEr odi neri ¢ prot ein conprising a 19 kDa subunit (pi 9) and
the common 40 kDa subunit (P whi ch are linked together by a disulfide
bridge. 9004 si ni| afS§ue streichingsystemsresmuassistoritmeing dgsure. Such
antigen-presenting cells such as nonocytes, macrophages and dendritic

cel | s. Tistretinng aydtemsl reapprotid Bheamaniost forche tstissnd atoumd thé woustbieet of
CD4+ T-cells (also referred to as IL- 17 T cells or Th 17) to produce the
cyt oki ne alibw dpproXikmatibh,ofithe Wéduhd rarging biéd GRk. conponent in the

establ i shment and perpetuation of autoi mmune inflammation, inducing the
production of proinflammtory cytoki nes by endot heli al ceI | s and
macrophages (Kastelein et al. (2007)g\asaReV. | mmunol . 25:221-42).

Consi stent with the preponderance of TNl responses in autoi mune di seases

and the 2 6v8)" | anmat ohcflgl deffi? bribablifle A alrou Ad;treéﬁnerilt%e%% g 23

play a role in the pa ho ogy assocl ate aut ol nmune

i nfl amma 3% ch a mat oi d. art e.sclerosis
(Ve - Pe B MRS Rt BV BpRintis %é??%&?rﬁe%%?hap%ﬂr?ogﬂavge oo
(CD), for ex e. Elevated | evels of IL- 12 p70 have been detected in the
synovi a & %q@tﬁ@@r@g%@# PEESAYW S SREEE 3R éb’ﬁ’??b@%e (’N@rﬁ%séagﬁ al . (1998)
Arthritis and Rhneumati sm 41: 306- 314). Cytoki ne nessenger ribonucleic acid
(MRNA)  egptansinaat ieest padialythraegiRihes firsd body iapdrinifilicecomprrashicationnwitly tHen|
cytoki nes. (Bucht et al. (1996) Cdin. Exp. Imunol. 103:347-367). Using
gene- t ar geteast she @pleaiiy. ibhé Hevipe Sushirutirhpides twa28r oré Bongated sbetivns, of

I L- 12/ 23, 1L-23 was shown to be critical for the devel opnent of coll agen

i nduced arthritis (Murphy et al. (2003) J. Exp. Med. 198(12): 195 1-1957).
Human patients with M5 have denonstrated an increase in IL-12/1L-23
expression as docunmented by p40 nRNA |evels in acute M5 plaques (see, e.g.,
W ndhagen et al. (1995 J . Exp. Med. 182:1985-96). In addition, ex vivo
stinmulation of antigen-presenting cells with CD40L-expressing T cells from
M5 patients resulted in increased IL- 12 production conpared with control T
cells, con5| stent W|th the observatl on t hat CD40/ CD40L |nt eractl ons are
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(2007) J. Am Acad. Dermatol. 57(6): 1059-1068; Fitch et a (2007) Current
Rheumat ol ogy Reports 9:461-467).). Both cytokines contribute to the
devel oprrewo 20fo/tshesst ype | T hel per cell (Thl) inmune respomArS2600/0p@aY i asi s,

but each rol.e smar.in,and Strober (2005 : s ,Dermat ol .
a3 1o reaeptstBpddf ek ﬁ@%éﬁgx Btpaadiom 16 e oty 1 lisremaiiSoersar
(1998) J . Invest. Dermato 1 1:1053-57). Such therapeutic approaches
for the @BNEhaMng ad?”@s‘dhﬁfd§|9éjﬂa?téblélvé'ﬂ? re)spﬁébtw@eﬁﬁs&md&art Due to the
roles of human IL- 12 and I1L-23 in a variety of human disorders,

t her apeutlP@O&} r at egi ebchadingdteecerthis iegreatlimentshairbethodrfoc teatieyg actound is

I L-12/1L-23 activity. In particular, antibodies that bind to, and

neutral i zeovitlbe ttm"t(bwnl;brmstme&haMCélg/ tduplidghweeorhnere sleHghtedseclionBass to
inhibit IL-12/1L-23 activity. Sone of the earliest antibodies were nurine

nonocl ongissad i Wb?%dr@ﬁ@@étron%%&ﬁﬁ@‘a \pdurm’ l?l'ic—% dRaw? n%@%ééﬁjege sections

from ynphocytes of mce i muni zed see e I'I'cati on

182 1261 PEABDAt el AR b%bv%%fwgﬁ*ﬁagf Bk pggpiheq

murine IL 12 ant i bodi e limted for their use in_vivo due to probl ens
associ at &RhMeN ag(h'?ﬁiaé??eéfp'iﬁ?skife FRKISE 205 atHeastan e Hid PRgsage extending ahor t
serumhal f life, an inabil |t to trigger certain human effector functions
and el i cil¢astingntially throughviet attp@ﬁwwa;c? ireByid ieoerayaication with the @ éeastonbody
in a human (the "human anti-nouse anti body"” (HAMA) reaction). In general,
at t enpt s dpeninger Tloermethed furtidreven@sesaireaiity t@risioruingheftwbWrinyomgr i ne

anti bodi es i n hunmans, have involved genetically engineering the antibodies
to be mre%ndﬁlé@@ebm(ﬁ% fo F@rthexsInk &t ted e bt %@Qqé&ﬁi@h@%murﬁb WY wBuhfe
vari abl e regions of the antibody chains are nurine-derived and the constant
regi ons ody chains are human-derived, have been prepared
(Junghangi esieiﬂg?g"é}heggo) Cancer Res. 50:1495- 1502; Brown et al. (1991)
Proc. ad SCI 88 26 2667 e ebor ou et, al 1991

Prot ei n Eh%?ﬁcerl ng 48 é%t) %—qu)\%\?g?b CG@@Q o 8 WG rEAimnt; a‘f‘?d')

humani zed antlaodl es st| |1 retain some nurine sequences, they still_may
elicit aRroHARALRRY qomRIiRes 2 Hist POHY hlaHE‘Qh%ﬁ‘d‘PrStaﬁi'@”Yc'Fﬁ'ﬁé’f‘@f@”ah@q’cﬂ)\bdyh% HACA)
reaction, especially when adm nistered for prolonged periods. A preferred

| L- 12/1 @ezwamﬁhem@mpyse@m or onara elongaied sbolitines each ddteched ita dwe fitsér eof
(e.g., chinmeric or humani zed anti bodies) is an entirely human

anti -1 L- bady| eendimgi foardithe sirstddyun kiffareagdirdctivheuhnd hatingld Ringth trat RAVA
reaction, even if used for prolonged periods. Reconbi nant human anti bodi es

that bi n@d]d%@atﬂé@wﬂw@@bbbt @ thBUTFStbddy. 1Phd He@@e‘éflédqcé}hﬁhsé’s bh @1’d’n¥§sﬁ@%§I ow

di ssoci ation kinetics and that have the capacity to neutralize human -12,

i ncl udi ng, S [ t

hiL-12. R ST RedbfiRg Ry S ““ES@éQb%e% TR a5y ey
No. 6,914, 128 Ctl Vi lL,onal anti,bodi es (Mabs) for

speci f| c"&?{ﬁad%&é}ﬁﬂ?& ?'ﬂ%ﬁ?é%é%‘? ISHHPUFW@Qé"pWBWQ candi dat es. However, due
to the structure of anti body nol ecul es they are vulnerable to enzymatic and
non- enzy k@998 degr adatiPerrdingolo esitaprabosirpraise agnetndi fiotpainge viowthised
tenperatures for extended periods of tine results in a non-enzymatic

degr adat ipoevided thas comprisesymeécuaniedily, caiiping dwd dR nkbreRelongated (sE@66hs @an. J .
Bi ochem 44(3):371-9; Cordoba, AJ. et al. (2005) J . Chronatogr. BAnal yt.

Technol . tiBsweratitwd.of mcPeilocaib86Qroudd awdliid @th@n &ihestle, the @B Mord -
Am Chem Soc. 129(22):6976-7). Human i nmunogl obulin gamma (1gQG antibodies

are gene'eﬁir{g)été@gﬁ@t% Bglné‘éﬁabﬁémd S&Hrst m%@naﬁ:ﬁﬁﬂy‘ ﬁ@%é‘tﬂ@&%ﬁﬁ@t‘ ns. The

heavy chain’s of the garma type whereas t hain can elther be of

regi ons. CPAPLEEEREZatne Enefin b G Mg of "ﬁa&?her'?ﬁiértﬁﬁa%yﬂé 6 80] ERRLR Herc

nunber of, djsul fide S vari anong ,t G subclasses For 1gd, for
exanpl e, ”?E?'l %%F@r?\tﬁ%@qﬁ’f‘é@f% %&%W&Pﬁd ? R i dges and one

di sul fi de-bridge holding each Iight and heavy chain together. An 1gG

nol ecul e i s conposed of an Fc region and two Fab regions that are |inked by
a hinge region. The hinge region is divided into 3 portions - the upper,
the core and the | ower regions (Figure 1). The upper region links the Fab
arns to the core whereas the Iower region links the Fc portion to the core.
The core region contains the inter-chai @ disul fide bonds and has high
proline content. The length of the hinge region varies anong the |gG

subcl asses and provides flexibility to the Fab arns, allow ng both
variation of the angle between the arnms as well as freedom of rotation
around thelr aX|s As a result of |ts erX|b|I|ty, the hlnge reglon i's
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not reveal ed by the authors, however, cleavage was reduced at acidic
conditions of pH 5-6. A need renains to determ ne the paraneters that
surround woagrsasi on of antibody nol ecul es in order t@eCcpruszdecauabl e

conpositions (e.g., fornul g t enting cl eavage of
antibodies in their for rrulﬁ. ng @ﬁ&&gggrﬁgghé—&mstor age. For exanpl e,
a need r j for an_aqyeous pharmaceutjcal faorpulation conprising an

ant i bodyiggbéfragnent Fighgr'@‘t'ﬁtfﬁ%?dwq UERmgt erveﬁe,eﬂ&é?%&qwq%s use to
inhibit or counteract detrimental |IL- 12 and/or IL-23 activity and which
has an erheghanicalfalselandreduced gressete dheragy aaecarding to @entalit exergplaand whi ch
has enhanced resistance to fragnentation of the |anbda |ight chain. Summary
of the | mnebadioenie i nvention provides, in a first aspect, aqueous

formul ati ons conprising an anti body, or antigen binding portion thereof,

that comjoosep a | ambey ohmidiraté® bnAPIRIcR) vialw Fihé BRdeldidtigi f suitable
for therapeutic use to inhibit or counteract detrinental IL-"12 and/or

| L-23 actihp and hagijng ;i i - r.ecogni zed
for mil ot 100 oy exanist & IRERHE EnBiHep RE SRRt CPIRAGNA BeRitheriCe ChT ¢
life of glf%lea?sTféF.241rronths, e.g., inaliquid state or solid state. In

anot her & Wer®; "the formul ati ons of the invention maintain stabili ty
following at least 5 freeze/thaw cycles of the fornulation. The invention
provi des [09h2h secondFigs gdbustratespedain eemplaty awbrgtrents of thewweuning
fragnentation of inmunogl obulins conprising a | anbda |ight chain based on

t he obsertfeatinent dévice iof big. 1i, whitteinchelesradsitidfndhietirigdited sectessl t s i n

i ncreased fragnentation of an anti body containing a |anbda |ight chain due
to a speq0013] cl eavagFig. BAtihesthiteganrjistableldehricesrenerhel thiaptdidhdgeteal one
in the forrmulation had no effect on the fragnentation. The | evel of
fragment alecfdn WRE rHOSSariCR SRARRE trdhthibrt @8I, hechal fofééhaqﬂexsh@!iarg! ne
| evel s. The el evated levels of fragnentation cause y tron and histidine
wer e not equ&i%eeq]t' n anti bodi es containing a kappa |ight chain. The | anbda
chai ncontaining anti body is cleaved at residues that are present in the

hi nge regj in the vicinity of the disulfide bond jojping . the |light chain
and the ﬂ@&)@] chai n. W'P%e'hlf'?tfast?sg’é%@gjtu?{albrln"écpﬂ‘(}% P* Bhp‘ﬁr ¢ i&sshoriangd e
formul ati on_conprising a nol ecule conprising at |east a portion of a | anbda
li ght ch®O$t®Rd a buffer system conprising histidine, wherein said
formulation is substantially free of netal. In an enbodinent, the netal is
Fe2+ or [@B%5] | n anot higr 6énthesiratesanoties adiusidblescotn2etonattGehed té ananot her
enbodi nent, the invention further provides a stable fornulation conprising
a therapeldngzatd geefidreet & wounaettneint detiebeacdtdrRBIdetialgerempriiga | i ght
chain in a buffered solution conprising histidine with a pH of about 5 to
about 7, aMss@hienfetal is present in a concentration that does not result
in cleavage of the lanbda |light chain in the presence of histidine. In

anot her i ment, t LBV-eNL,| [, RLOVI bl e f.or mul at j on
conpri si 2882'; | ecul em@oﬁ%r'ﬁ%%th%g%w% éQ@ﬁeﬁﬂ%ﬁPﬁﬁ%qggﬁ% g'%r Eﬁﬂﬁz?n?ﬁ?ﬁ%q
chain, a buffer systemconprjsing jmdazole, and a netal, wherein the

mol ecul e 3¢ Théd sétéﬂfbﬂnm?ﬁcoﬁ‘gf" $FGUGE region in the presence of a netal.
In an enbodi nent, the fornulation is substantially free of nmetal follow ng
subj ecti dA01d at | eastidordd iustaas e erdargedadew ob a firakbedoaha senwidst i ng of
filtration, buffer exchange, chromatography and resin exchange. In one
enbodi neritsatinkeat deviterinekdmang éghiemitg setendionyidsicinigt heahdnigie acsaidéef ed
fromthe group consisting of a buffer conprising histidine, a buffer

conpr i si ng cetthiméerapanpespBimhiéentand a buffer conprising imdazole. In an
enbodi ment, the netal i's present at a concentration of, for exanple, |ess

t han abo 60 partg;pek kidid ( g |46 . 06 | ess
t han abox?og%]gppb, I egl'g' t? Eﬁﬁugtéggg as‘% %B%Ip%qt%s\ém?ﬂaﬁqggtggﬁ '0%6% Fggﬁ”ﬁ ess
t han abouih 110 E‘Eb apd | ess tha ﬂ?bgut. 70 ppb. In a particular enbodi nent,
the netal® Pg""bq' hel GemRoRgE QCFYiCof | ess than about 160 ppb, and
nore preferably at a concentration of |ess than about 70 ppb. In an

enbodi nent, the fornulation conprises a nol ecule conprising a | anbda |ight
chain and at | east one additional excipient selected fromthe group
consisting of a polyol and a surfactant. In one enbodi nent, the fornul ation
further conprises a stabilizer. In one enbodiment, the formulation further
conprises mannitol, polysorbate 80 and et hi onine. In one enbodi nent, the
formul ation further conprises a citrate buffer or a phosphate buffer. In
one enbodi nent, the pHis about 5 or less. In another enbodi nent, the
formul ati on conprises (a) 1-10% mannitol, (b) 0.001% 0. 1% pol ysor bat e-80
and (c) a buffer system conprising 1-100 nM histidine and 1-50 niM
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I n an enbodi nent, the antibody is a human anti body, or antigen binding
portion thereof, capable of binding to an epitope of a p40 subunit of
| L-12/ 1 L-we8.2010m6a¢38nbodi nent, the human anti body, or anPCcgams2@viociony

portion t f, is capabl.e iLndin h i tope. of the p40 subunit
when t he [gqgg‘gubuni t ?Fsg"%@u’“@ét{%eg%o\ﬁgué??g%ﬁﬁ?g@tféﬁqe E%Ofawgﬁﬂoﬁeﬁ@”
enbodi nent, the human anti body, or antigen-binding portion thereof, is
capabl e &¥CBi @WﬁﬂQEBdWH%“%pitope of the p40 subunit when the p40 subunit
is bound to a p 19 subunit of IL-23. In yet another enbodi ment, the human
ant i body [0820kant i gen- bign8Brijugisates erpartiat @ufawaysviewpefithe devicei afdiiagBAo t he
epi tope of the p40 subunit when the p40 subunit is bound to the p35 subunit
of IL- 1Zhamihgindernaheompbereptélofihbudeiicel s bound to a p 19 subunit of
IL-23. In a particular enbodi nent, the human anti body, or antigen binding

portion tipgzfpf. bindpig 0 iMistRRES BRFoPId rESIRGR deviidhdcdlinglio bertalr 23 tO
whi ch an anti body selected fromthe group consisting of Y6l and J695 bi nds.

In a partd Vﬁﬁgﬁ the invention still further provides an aqueous
pharnacef%%gl ?@?ﬁﬁﬁ% |on&conprising (a) about 100 ng/m of a human

ant i body bi nds tp. an.epitope of a pd40 subunif of 1L-12/1L-23, (Db)

Sbout sl cor - ofihaiieRTs Ayt At tistevite AdiidinoTo coita

met hi onine, and (d) 10 mM histidine, with a pH of about 6. In an

enbodi neeMiYIRIBAdIRNHody, or antigen binding portion thereof,

di ssociates fromthe p40 subunit of IL-12/1L-23 with a Kof 1 x 10-10M or

| ess or 40Q23F rate cbigstldrifusifatds thel@oBnd trehtroent ésvdce afFidet!Or imchetindy
surface plasnon resonance. In an enbodi ment, the human anti body, or antigen
bi ndi ng pedtdeahpideurotheraputreainmetsconhsorfdned.ogi cal activity of the p40
subunit of 1L-12/1L-23. In an enbodi nent, the human anti body, or antigen

bi ndi ng portion thereof neutralizes the biological activity of IL- 12. In a

particul ar errbodinEsleﬁwonegFr@EkmNCEXEM#LL«R\I%MBWIMENT% achi eved by
interaction of the human anti body, or 1ragnen er . W e p40

subuni t qbo24r 12. | nRardiaptd Gl AEWHERBHEER Hetdine th@{é@ﬁamﬂéi%ﬁepéry or an

antigen bindi'ng portion thereof, inhibits phytohemagglutinin ast

proliferaty - i j tr - W n - ar. | ess,
b “uhi on PR rerhatcbrtinb @ B BRI 8 ed T8 sRbrrbieS SR Hrpor

| ess. In.I ng;h%{.ngodinent, t he hunman ibo%¥, ogﬁgin in ortion

t her eof , "HAe] IN0E qGeaMRAVHY drawings i YYReFewsr Rqssie. thy FefeEanCsr
enbodi ment the neutralization of |L-23 function is achieved by interaction
of the hiwibeswilhbaysesthraugheshthe davdoags toveafer torfbe sameablike pars.

I L-23.1n an enbodi nent, the human anti body, or antigen binding portion

t her eof , [0@25]a heavy CThaipreseDrR3lisnloqure gientgirtshte woumbtraainderstatpvisesehat SEQ
IDNO 1 and a light chain CDR3 conprising the am no acid sequence of SEQ

D NO  2.cahrbeanssdy prevhiedineehanichhferdesanssiyt il edsingd lor ablda@epaRiangi ng
portion thereof, has a heavy chain CDR2 conprising the am no acid sequence

of SEQ I Rid¥Ag, Ivditlis? thisthte BRHRIFERE sk jigd L0 8GbEusegence
of SEQ I D NCIg’4. I n anot here eﬁ@ggjil ment, t eé\hléﬁr%ﬁf %%ﬁ%%@?dlg@bg%%i gen

bi ndi ng rtiQ e . ! rising the amgino acid
sequenceI%%fédﬁ(;@uf%e{ﬁcﬁrfogdaéﬂﬁeghgﬁg%%og%% ‘H“‘%’ agggrﬁrlplxgpﬂ 9 WY no aci d
sequence of SEQ JD NGO 6. .In yet another enbodi nent, the human anti body, or
anti gen BTHEMSViRRYidMagiRg e%fr,ouﬂ 9B T e&‘ﬁrﬁ's?é?-i dhPemeinkedigety.i si ng
the am no acid sequence of SEQ ID NO 7 and a |ight chain variable region
conpri si tiEe Mecharicabiuessasegprivtewihogrneabatiog skin enothep Hissuss ulnegertain
enbodi nent, the human antibody is the antibody J695, or an antigen binding
portion tehdvaihents) the devibesipnevitle mduhaharafdraés direbiad =t apipedimatihg of at

| east 24 nonths. In another enbodinent, the fornulation maintains stability

fol I ow ngvaind eardindirf égaRétdrawits Yed @edPpresbard Piemphat indfarioud an
enbodi nent, the formulation further conprises an additional agent, e.g., an

addi t ongmidihRARLNE 4BRERL cah BeAlIBAMAR aridi St AffEARDGInd DL AREUTT C
agent is selected fromthe group consisting of budenoside, epider growt h
factor, a corticosteroid, cyclospori sul f asal azi ne, an am nosalicyl at e,
6-nercapf@§d¥i %ﬂygﬁépﬂﬁéﬁF¥ FaﬁgFPgﬂpﬁazole, a | i poxygenase inhibitor
mesal am ne, ol sal azi ne, bal sal azi de, an anti oxi dant, a thronboxane
inhibitor, an IL-1 receptor antagonist, an anti-IL-I b nonoclonal antibody,
an anti-IL-1 receptor antibody, an anti 4 L-6 nonocl onal anti body, an
anti-lL-6 receptor antibody, a growh factor, an el astase inhibitor, a
pyridi nyl -i m dazol e conpound, an anti body or agonist of TNF, LT, IL-1,
lL-2, IL-6, IL-7, IL-8, IL-15, IL-16, IL-17, IL-18, EMAP-11, GV CSF, FGF,
and PDGF, an antibody to CD2, CD3, CD4, CD8, CD20, CD25, CD28, CD30, CD40,
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the | evel of cleavage observed in the absence of the netal chelator. In an
enbodi nent, the netal is Fe2+ or Fe3+. |In another enbodi nent, the netal is
Cu2+ or upD-eo10V0sSe8 enbodi nent, the netal chel ator i s seCEaseadfoscn? t he

group conshsky ng of cjtrate, a siderophore,, K calixerenes,, a

ami nopol ;Iég?‘%i)xyl ic an {5’,'3 ﬁpWW%Qy@ﬁiUrﬁ?c rtBSﬁWQLﬁa'é'@f:@‘,deﬁghﬂpgﬁﬁgwi"?ﬁ? ed
gl ycine, a 2-(2-am no-2- oxoethyl)am noet hane sulfonic acid (BES), a

bi dent at &peefficabystated giherwisgd dAtthis@pplisatiam dheuse of 2018 spgrits ‘@ndlert or, and
derivatives, anal ogues, and conbinations thereof. In a preferred

enbodi nentnlesshetatest etheokisk atFarthiesmdess ftee osamf the tdrm tihadudiegyras wslbast , t he
i nvention provides nethods for inhibiting or preventing cleavage of a

nol ecul e gtePlordisNguch as BasiidasPaid findlueéda id Asbidaitihg9Ris6 taims isOch as
hi stidi ne containing fornulation, the nmethod conprising the step of

| nhi bi {1 NgieAerd! BY bhiithdtCerfihpdss BBIALAY Shd LERBALAR dBhGRILG: | N

an enbodi nent, the inhibiting or preventing conprises i ng at ast

one net al . { f ar i on. .l nanat her enbodi nent, the .jnhibiting
or pr everﬂn%ﬁgA'Q%ﬁ%F Iez‘%‘éagéﬂjge@{‘@@%’ﬁ% ”Pﬁl;{lcé)@?ﬁ P& O %a@a%'?é %[%urﬂt DEHSr e
selected fromthe group, consisting of filtration (e.qg., ultrafiltration and
G af 1| ¢ SEORPAIN e DU s e S8 o e G ety Beif G ansy WAeRt o A one
enbodi ment, the buffer exchange conprises dialysis with a buffer selected
from t he ngeisbyporcihesnive mpiely. a buffer conprising histidine, a buffer
conprising citrate and phosphate and a buffer conprising imdazole. In
still andq002T] erbodi nBhe settien hebdibgs iusgd drergineareidt oganiatiohaksurpobedi ti ng
or preventing cleavage by altering at |east one anmno acid in the | anbda
l'i ght chajny and e nBERYNe E6RtRued Bs VRt BEheIbjciThRsttdRdscribbg. iamhi bi ting
or preventing conprises inhibiting or preventing cleavage by altering the
am no acifl, SAAURNGS JdHibAEot mr‘ﬁga&ﬁb&fﬁﬂqnist Iicgﬂ?ﬁ%glﬂggﬁaﬂxt guence
I'n"y I men

glutam c a0|§-cy§te|ne-ser|ne I's chahged. anot her “¢é , the

i nhibiting.or, preventing. c ri.ses lowering,the pH of the formul ati ons
tonar ds HEPECLERAtEN e Odielt aBpcations, AitleSopogky andlieatisés. iropneby

enbodi nent, the inhibiting or preventing conprises including an additional
buf fer, SXPFESSY WICEIRGTE fefarense in theoeplietyefas @Y durpese-t he for mul ati on.
In an enbodi ment, the formul ation conprises about 1-100 nmM hi stidine, for
exanpl e, [8828k 10 mv Rhstter iredured presswibediasersed hdreinf, genatallyirefers tovpr i ses
a level of iron that does not result in cleavage of the | anbda chain

cont ai ni nyessurebestythahttae apnient hresatire2dst LtissuedditeShat idbeingfsubjdctedi®sent

at | ess than about 160 ppb. In an enbodiment, the nolecule is present in a

concent r atdAmehRNBEmekt éhd! tHigBédicdddprebaiute Wil b s khar ﬁ’fr% &ﬁféﬂﬂh@ri@bom

2ng/ M, for exanple about 7ng/m, for ‘exanple about 100ng/m . In an

Thodi A I in |
ant 1 body Prest HE ARRERIE pichf it REARRR, Athaliel e FEBIR S prAFRE LSS
ant i body exa

e Le,.Jd695. 1n _another odi nent.,, the antjbody is an
ant - oo sl AR BstalEpress Ut J5aye of MetRRas e Rea B ICSHES FVecul o
contains a hinge region selected fromthe group consisting of a DVD-Ig(tm,
a Fab fr dgjfiaiiv generpiaafuipflow ingherdube andihegrea ohithe tisste, site. @oRthgr af t ed
anti body, a humani zed anti body, a human anti body, a disulfide Iinked Fv, a
si ngl e ddwdrostaiic ptesdyre araundtthe pissué isite apprdamies the diealred pediddédc ant i body,
and a bispecific antibody. In an enbodi ment, the nol ecul e conprises at

| east a poesdwaofheXidweamay sitids, dnd thBqtbeteEpReBuUrER theh MRaipRihé®N Oof a
heavy chain conprises the am no acid sequence serine - cysteine - aspartic

acid - 1ygd PeRkise iRdi ki j : i, afi bi t
antibodyxﬁyﬁﬁ?%g. Ineéﬁg?ﬁg¥igﬁ%%ﬁ?ﬁiﬁ?gﬂkégﬁ%Fgg@gggqgggﬁggFﬂﬁg?ﬁgghinge
region b t he ser] he_c ine.residues. ln yet another.

enbodi rreﬁwfﬁle cl eavydg?%@gfhl@d b3Y ﬁ%‘ﬁh?ﬁeén 8?8?@(?'3{&9@%#? RIEEYAIYE aci d
residues. ILn an enboqinent, t he Fetal is Fe2+ or Fe3+. In another

enbodi meUt MAalzR NG apy, siheyflawable matena]. inchistingrbut not IKaitediimaals i ght
chain conprises the am no acid sequence of glutamc acid - cysteine -
serine ([Eopidspandfoarasst one nodification that does not inhibit antibody
bi ndi ng. I n anot her enbodi nent, the cl eavage occurs in a hinge region of

t he | anbda chain. I n another enbodi nent, the cl eavage occurs between the
glutam c acid and the cysteine residues. In yet another enbodi nent, the

cl eavage occurs between the serine and the cysteine residues. In an

enbodi nent, the cleavage occurs at a tenperature of about 2 C to about 25
C, for exanple, about 2 Cto about 8 C. In an enbodi nent, the cl eavage
occurs at a pH of about 4 to about 8, for exanple about pH 5 to about 6. In
an enbodi ment, the at | east one netal chelator is a siderophore sel ected
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hydr oxyam nocar boxylic acid selected fromthe group consisting of
Nhydr oxyet hyl i m nodi acetic acid (H MDA), N, N-bi shydroxyet hyl gl yci ne
(bi ci ne) ,warrd1oM63436r i shydr oxynet hyl met hyl ) gl yci ne (tri ®CRA)S200/066049

derivati nal ogue ations thereof.. | not her enbodi pent,
the at 1 d803000a nat afutadsh, FOIEeD trreRTel IBSTaRbLs tafiRcia orere Berla | ve,
anal ogue,  or conbination thereof. For exanple, the N-substituted glycine is
sel ect ed M&HARHEHIEEPERICALIONS ey HANYILYRSA ofl Weunds, ik samesasest age%/»pnal
anal ogues, and conbi nations thereof. In another enbodi nent, the at | east
one net althetapies mayihelRiniproaairasuls. Bmoexampl)eafdmar@tehwwns!el thene enachel
(BES), or a derivative, anal ogue, and conbi nation thereof. |In another

enbodi merntsuffiientbdvdrivisg demealmepidierrbE laaiddor Subcatarlousaisens to eoder tha
macrocycl e or cyclic oligonmer based on a hydroxyalkylation product of a

h I h f
(Gt scho. o e AT el oase S Bty RS RS EUERR: 93%#9%521%“’

Dhar am 006 t res eractio

Het er ocal |S>%§?(8@&b}ﬁ} c‘.ﬁ%’é‘f 9‘ %erign'ﬁt%iﬁgdﬁﬁ\?gg @dﬁe@ %Iagpé&i‘g&?'n&ﬁ@ taI
chel ator conprises ,a co nation of DTPA a anot her enbodi nment,
the at | 580 Br%OWe?ﬂe@%a'%ﬁ' 69r086ﬁ|515 reegceéj perRsrRN SAPYI0 apsr Inpeaichng
DEF. I n another enmbodi nent, the at | east one netal chelator is a

hydr oxy pydlosHrackestitingtia waungyelesurerancieealing: witheutgrafingmngiheny | - der i vat e,
or a nicotinyl-derivate, such as |, 2-dinethyl -3-hydroxypyri di n-4-one

(Def eri prreumstfﬂ?ﬁiverprcﬁmdﬂres;.om cer?aideemlyediments, devices described herein can

2- (N-car bamoyl net hyl -[ N -2' - met hyl - 3' - hydr oxypyri di n-4' -one]) - D

gl ucopyr aogsed feralvrie fmchavitaldorls érﬁpfédﬂ@bd rﬁa‘esél)fé tR&RPS 6 Bkt in
4, 5-di hydro-2-(2, 4- di hydroxyphenyl) - met hyl th| azol e-4-carboxylic acid

(GT56 25 cid
(ICL- 670)2;,),0*1@\]&8& s( ghydr (eé{?% §e§ hy Fﬁ?llLel am ny\kﬁﬁ% élg%éef%‘%?}gﬁfng &
(HBED) , uj noI in- 8-ol (clioquinol), or aderivative,

anal ogue °t§$ r8§8fi'ﬁr 'chrJ}H?rr?@ﬂeeof I n anot her enbodi nent, the at |east one
net al i g%ﬁ is a cor{)ger chel ator selected fromthe (group consistin of
triethyl df ram ne PragEmRdimests. dae Hevicas siescabedhBergin ﬁéﬂlb@l Yy

et hyl enedi am ne, bi spyridi ne, phenantroline, bathophenanthroline,

neocupr oiassist ﬂmtraattn@weunés gaumhnﬁ@umgue o ivgurycng)/ei surgeéngs, e, addition,
triam nocycl ohexane (TACH), tachpyr, and derivatives, anal ogues, and
conbi nat isonse stheiczd ivoundsame icheedardiog dekiyed pirifnear&tclésmstor@tt%uh@bﬁl

chel ator may be selected fromthe chel ati ng agents, anal ogues and

deri vati \éé%oﬁﬂa@gﬁgiréxﬂ%‘-ﬁéhl haGeltairt e‘t‘?lbéﬂtmeﬁtgr d@%éé@ﬂéscr?d%@théjr@ﬁpéérpﬁg in
"lIron Chel ators and Therapeutic Uses" Bergeron, R , In Burger's

Zﬁ?hftCZLc&’P??‘Pi%@ﬁ?%@“@é&@?ﬁ‘éﬁ%ﬁ Prseids R n?fts‘jg?%ﬁw WY e

Sons, Inc, 200 ditjona chel ators be sel ecte he chel at| ng
agent s, aﬁlu%ﬁ%ag’é{sd%gﬂﬁe %ﬁ"?’@@%/@%gr r%%ﬂ?@%@ééppﬁﬁ‘ﬂn? O@Sgpgb%htce&é

6, 083,966, in US Patent No. 6,521,652, in US Patent No. 6,525,080, in US
Pat ent NoVoundssayepaysed pymtiseagssonishrmdiahetasoP@ErcuBz gissase2end maynot

WO 2002/ 043722, and in WD 2004/ 007520. | n another enbodi nent, the

f or mul at ibendustmpsirgery attrhwmst Iocertatdembodimherdzcihgi dmvicesadastrieddfeoeint he
group consisting of an am no acid, a sugar, a sugar alcohol, a buffer, a

salt, andnay berdsadttanissist in i@émtrigetsf\@dsmmb caried Byhany ars@blséltl on conprises at
Ieast one additional excipient selected fromthe group consisting of about

1 to abo ng/m t fs
0. 001%t(L)[bgbout 0.5 %(Wyvﬁé%%ﬁ%%%%@o%lg%bﬁt rggﬂ(l)ﬁ(;q tgﬁg out(ﬁé%%(wl V)

pol yoxa u about
50 M ace ar%??o a%%ﬁ%ﬁ‘ﬂéwe B0Bicean NS o Thegk BboR apBBH by
phosphat e 0 1 to about, .30 i ni pe. In another enbodi nent, the
i nhi biti kg SP ? FisgMAPAicatioRA E‘ﬁ‘%%n'@@ Pelo PRAWTAGOINELlSSUeS t he
formul ati on tomerds nore acidic levels by adding acid, titrating or

di al ysi s bit, when 9sed PveE mere entandeddisses dancavserthelasjagent tissuettubieaH such
as, but not limted to, dialysis or tangential flow filtration.ln another
enbodinent the inhibiting or preventing of fragmentation conprises use of
specific buffers such as phosphate or citrate. In another enbodi nent of the
second aspect, the invention provides abrethod for detecting cl eavage of a
nol ecul e conprising at least a portion of a lanbda light chain in a

hi stidi ne containing fornulation, the nmethod conprising the steps of
including at | east one netal chelator in the formulation and anal yzing the
at Ieast a portlon of the Ianbda Ilght chaln for cIeavage Bri ef
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and cl eavage sites is provided in Table 1. Figure 6 shows anal ysis by M of
fraction 4 fromFigure 2, showwng free LC fromamno acid residues 1-215
and free WQ2broowsssi Nno aci d resi dues 1-217. Figure 7 shoRSTAS200096649Dy

CE-SDS of  fraction, 3 frgmFiqure,2 show ng fr nt 2 (Fab+F er eas
Fact i on APWIDN LA ETPOTACHE: 4k ORRCFT BETIHE NeRL e DI 1 AUAER 1 nt act
anti body is well resolved fromother peaks. Figure 8 shows dialysis of J695
( Mab- | ot tispue githauhNABKSODPAMS. i ron against citric acid buffer using a

10, 000 MACO nenbrane. Figure 9 shows different levels of nmetal salts (2.5,
10 and 500033) spi kedIn additian,nenicrahecharticallwduwitd clbsurédtevicescareatatd for 1
nonth at 40 C and anal yzed by CE-SDS. Figure 10 shows anal ysis by CE-SDS

after i noobasativie fir ubedRitls %ﬁ@eﬂ?@s&ﬂ@_ tReRpyfddvicas. WHdddvidkotescribed
desferrioxamne, for 1 nonth at 40 C. Figure 11 shows a nornmal |ot of J695

With no iHpgin élffetc%rmpgét%'lé@itﬁ rBE8EAP bredLAL thefSY | fﬁcé&?ili\%%ﬁ’&&ir?leﬁ{sttﬂ%
or bo 1

hi stidine, 1ron, th 1ron and sti1dine. Figure shows a conpari son

of fragmept.2 fr. i gure. [ LC- of _stressed, J695 cont ai ni.ng 500
oo of 1 hygs dinab e HEig v ek aeipd B f g pREC g VRISt B ot 1 e
correspondj ng Fab species revealing that the cleavage sites were conparable
when stré’éé%rgpg)gggu@édisﬁddpﬁﬁgpﬁ;%gmuﬁ%m@@ﬂ to a normal stressed |ot.
Figure 14 shows analysis of the LC and HC fragnents reveal i ng hi gher |evels
of fragndf®34bf the hEivy illustrtes aamaund tyaatnedntideyiqe110Q,3pclugingula e 15 shows
i nvestigation of iron-induced fragnentation of |1gG nol ecul es cont ai ni ng

ei t her a rhacialdcaltrdatppat Hegbe 1dDaind rdduged prdssusd tveraphdesicaudi;e of

resi dues on | anbda or kappa |ight chains and the bonds that are cl eaved.

Det ai | ed d%%éﬁdih?"té e8rtaih xeenplaMesthbedinentPeAndFig. 2Nfustifed 8h @XFQHBEQOdY"
broadly refers to any immnogl obulin (1g) nolecule conprised of four

polyPePt iy Shih e, LaAoBEA 0l (s Bt Wb BhiL by A e 00
e S R S LS B TR e LSRR 0

formats are known in the art, nonlimting enbodi nents of which are

di scussedngehanical tigatpent, devica dJPringrdepadist kadn13Hang twasr Mee conpri sed
of a heavy chain variable region (abbreviated herein as HCVR or VH) and a
heavy chalengaiadseationsid@attathed treany extenidingcvost thatfirstaandyn13G Thepri sed
of three domains, CH, CH2 and CH3. Each light chain is conprised of a

| i ght chailongated abktonegd®ard abhiigedte dehmtiaghadas tisédRamunda waoddaorltb ght
chain constant region. The |light chain constant region is conprised of one

domai n, Gfexibie sWée@ﬁGO\é‘veFI?iﬁPQHé wothdPend HithdRdd euRdugi f6dnd ?%é%g?ﬁahons of

hypervariability, termed conplementarity determning regions

i nt ersper 1 r t..ar . e | . regions
(PR, - Eaceur bhbateret B 18:ooh 5 PRHFoiORRER e FiT el BliG "7 om
am notermgnus to carboxy-termnus.in_the follown rder: FR, , FR2,
oo, FRANE s RIS IdsThg aBtithe) arges.can 8 Catiraed B adiyStingse gt
1gG I1gE, IgM 1gD, IgA and IqY), class (e.g., 19gG 1, 1g&, 19G 3, |gH*A4,

| gAl and of §r@ plongaiesheections 114%eU$l@9 mhgt&emlegiwhwrem?fn%ﬁmsh ody t18Pni nal
regi on of an inmunogl obulin heavy chain, which may be generated by papain
di gesti orf0035}n i nt acFughei, imdgmeTdrabédimesds, chemyidee! G0 oant inctudeeguence Fc
region or a variant Fc region. The Fc regi on of an i munogl obulin generally

conpri segetiuced presisand tHépapy tevice 1802 Alosmdwn aRE rad (sl PRISBUMR th%'i*_éipdy _
optionally conprises a CH4 domai n. Replacenents of am no acid residues in

the Fc prévidé“ﬁ@céﬁﬁrﬁﬂu%‘éip@ﬂ%ég%ﬂﬁﬁfl;ﬁgow& %‘tr@ﬁfﬁﬂgﬁmai@%&tﬂﬁerﬂ” (Us

Pa'él_ent Nos: 5, 648,260 an 5,?2 , f ~Fc portion o aE_ ant| 8 _
ant 1 body ElEnGL e BerBNbn A G 5o atb et bt ¢ Eattg sSRRTHEGHIRTES the™

conpl enent dependent  cytotoxicity (CDC) and half-life/ clearance rate of
ant i bodyr}%&cgf/t f ﬁﬂi%msw'e@ﬁfﬁ%mt degree dilQ damiRAludg@ flwigiafseistion
particularly 1gG@ and 1gG3, nediate ADCC and CDC via binding to FcgRs and
conpl emerongegtor r@émenfiguetd to brheowuplad withahedluidpassage adetubingal 2hedhe
chains of an immunoglobulin is nediated by the dinerization of CH3 domains
and is stabilized by the disulfide bonds within the hinge region (Huber et
al. (1976) Nature 264:415-20; Thies et al. (1999) J . MIl. Biol.
293:67-79). Mitation of cysteine residués within the hinge regions to
prevent heavy chai n-heavy chain disulfide bonds destabilizes dineration of
CH3 domai ns. Resi dues responsible for CH3 dinerization have been identified
(Dall " Acqua (1998) Bi ochem 37:9266-73). Therefore, it is possible to
generate a nonoval ent half-1g. Monovalent half Ig nol ecul es have been found
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domain; and (vi) an isolated conplenmentarity determning region (CDR).
Furt hernore, although the two domains of the Fv fragnent, VL and VH, are
coded forwbyonapassat e genes, they can be joi ned, using Petarsbioaanto4net hods,

by a synthetic, |inker thaj epable hem.to be mad s a,single pratein
ohatn' ) CORNERtor 25 g bRl PRt MR SB5¢6 PRGBS A HiCt RoY e
(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science
242: 423- 4berebymgovidindosiadionr redess pessre iQethie wewd sis LACSKASBINGSTE-
5883). Such single chain antibodies are also intended to be enconpassed

wi t hi n t Hiesttleydy 13htamyprovidendifiugl ponineaatioh baftwaean dind flbiddyassabel24f aridiheof
single chain antibodi es, such as di abodi es are al so enconpassed. Di abodi es

are bi valgiind $ites PRS inbted, A kbReAEBBodimetis, ahe Yt @ithiddt t&@fRbABI&vi€e 110
expressed on a single polypeptide chain, but using a linker that is too

short to 4l lfé"’dé&ﬁn@@ité LSy 28 dﬁ%emﬁiﬂﬁcﬁ?ﬁkgﬁ? BB dppfied %‘Bs&?@i n,

thereby forcing the domains to pair w conpl enent ary "donmai ns of ~ anot her

chain and creating two anti.gen, bi.nding sites (see , e.qg.,, Holliger, P.. et al
(1693) " PryElo TRl SR R0 eolthetel S S Siabyptorpe aginisigtsg
Structure 2L121-U23). Suchantibod¥ bi ndi ng portions are known in the art
(Kont er mdA838hd Dubel Thasnegheanieal tgatMBBIE SR ABEANMIOVIdE tengjan tamiouag,
New York. pp. 790. In addition, single chain antibodies al so include
"li near anaightsioss ' vartstypof diffeterd walind gfapesmtehatvariegranatemicaHsites.- Mok CHI )
whi ch, together with conplenentary |ight chain polypeptides, forma pair of
anti gen kixadhplg, deghoms il Egpatl anet2,ahe delR25)1Pineleic’ dnelongatd) sections
1057-1062; US Patent No. 5,641,870). Still further, an antibody or
ant i gen- bjigpdd ' t I of '
b|4®dé>ﬂgncﬂ’iﬁgtdrp§hﬁstfé’dt?aﬂg IPRYshE S%I% of @ AohgaRar of E%' %&i?ﬁ@ﬁﬁé@g dy

nol ecul es, fornmed Dby coval ent Or non-coval ent assocCl ati on

of 23%%@%%8%2@? DebRPIf 8. 25 & %Efewﬁisniﬁ@%-eb At BRI I%%&?‘i%”ses
[ i F i pri , S M, : 995
Haan AnHOALGe STV P dbls Bater il sueh A g cardsbins Aaehedo, &

mar ker peptide and a C-term nal polyhistidine tag to nake bival ent and

bi ot i nyl 40 &distargonngaen4d wikchis genfiguredtoengage Hissug (@94 sk or al nmunol .
31:1047-1058). Antibody portions, such as Fab and F(ab')2 fragnments, can be
pr epar ed flexine she¢te! Ghovérbydng thausonnd sdeviébt ilnsaimea embodopests, tech as
papai n or pepsin digestion, respectively, of whole antibodi es. Mreover,

ant i bodi esonguited Beeiomnedn beJormnst fronelasthesfiexibdspmbas ntaarifie. obt ai ned
usi ng standard reconbi nant DNA techni ques, as described herein. Preferred

antigen hppgipg porti ARHAES Fqg.mphr%x.%ﬁg@g?'mmtggiog.ﬁgéétdnﬁ’éntmeﬁ?o domai ns.

The term™nultival ent binding protein efers I nding protein

conpri si . r i [PyTel i t i

i 1 val deoeadin SRBaRY odttend 12, B e inneleDafiaed Lelbes 128 eqen

bi ndi ng sites, dis, generally not _a natural occurring antibhody. The

Cer m - i Giad N et PR e Bt e SpbPEpLAIoRGaien Satianing 4B orirelate
capabl e of binding two or nore related or unrelated targets. Dual variable
domai n (bvithe tergod usedhaghppetasisire efdhpwama tndbetreainde andiordled bi ndi ng
sites and are tetraval ent or nultival ent binding proteins. DVD-l1g(tn) s may
be nonosmeatdmical siteof theapalmd: bf sdrhadinnigodiments) tthg erechanicalitreaspest fi c,
i.e., capable of binding two or nore antigens. DVD-Ig binding proteins

conpri si rgpviceot feaiinehaiert R4t o RISYRABE isBefordd) tht teMat kirgBlelGhadtd DVD- | g
pol ypeptides are referred to as DVD-1g . Each half of a DVD-Ig(im

(
conprise : \. i . : i :
VD1 gt R RS R B oAt TechOhd o rve b deto 3Rbtgr o jeast spx.
conprises,a heayy chain riable domain, and a light chain variabl e domain
with a t GoRoaiRd septihs. ok fraef saveSlbioristl Sectionsng’ abPasteiofbeionsriachg
site. The term "bispecific antibody" refers to full-lLength antibodi es that
are genersgCHaNgyInyAiRUSRMPREMtSFNY IMitablenumber ohglpngated sg@ions canoss)
Nat ure 305(5934):537- 40), by chemi cal conjugation of two different
nmonoc!| ondle selecteddiased(adt therspecifichvound td be (rea8%). Nat ure 314(60 12):628-3
1), or by knob-into-hole or simlar approaches that introduce nmutations in
the Fc region (Holliger, P. et al. (1993) Proc. Natl. Acad. Sci. USA
90: 6444-8.18), resulting in nmultiple different inmunoglobulin species of
which only one is the functional bispeci&ic antibody. By nolecul ar
function, a bispecific antibody binds one antigen (or epitope) on one of
its two binding arns (one pair of HC/LC), and binds a different antigen (or
epitope) on its second arm(a different pair of HC LC). By this definition,
a bispecific antibody has two distinct antigen binding arns (in both

NN~ o S o "




one or nore of the CDR regions of VH and/or VL are replaced with CDR
sequences of anot her species, such as antibodi es having nurine heavy and
| i ght chawo 208viesdsse regi ons in which one or nore of theCFuS2ee/ 0GDRs (e.g.,

CDR3) ha repl aced w,.t.h human. CDR seguences., The term "human anti hody"
i ncl udess[gﬁgﬁgodi es hﬁ\/?‘\#‘ahﬂ}'&rméﬁr@uﬁﬁ@ @F&fﬁ’ ”ﬂ%g['%’h@t'%ﬁngé%gﬁ@ﬂtﬁf to
human germ i ne i mmunogl obul i n sequences as descri bed by Kabat et al. (See
Kabat , ~etthaelongated yedianseteanpemasied; 18 ceftaimemhedinigrial therientation Fift h
Edition, U S. Departnent of Health and Human Servi ces, N1H Publication No.
91- 3242)andidrdehgtineia based modihesspefcificheoumy tnbé treatenly Forcéxahepleramshawnd
resi dues not encoded by human gerniine i mmunogl obulin sequences (e.g.,
nut at i onsgn iFRY. rodiweedt|biigatat dations ad prazeanf éacH3ia@eBALISnddled Wdumddr by
somatic nutation in vivo), for exanple in the CDRs and in particul ar CDR3.
The nut atyy [ | . Lve Si s
e G e B EPEE R B PR IOwERE o aREEl HEWREE R

approach" describ entire contents df which

are incorgQor.at re herei n. .The human,ant.i bady can have at | east
one posi tfg\&?asr@& %é@éggﬁ%tsf?%gﬁngi‘"ﬁoca&c?%u?%‘i’i é‘,abeér.‘%%,'s%é’ﬁeaé’tni QRRQpIte
enhanci ng.am no acid resiflj_ e which is not encoded by the human germline

i munogl GHER O aduekRehEePUl ﬂ\?WHHﬁ%”@ﬁfﬂl%&BV’aﬁ%ﬁo'ﬁ%ﬁéohﬁ?r{o twenty positions
replaced with amino acid residues that are not part of the human germine

i munogl dB88%h sequenbecerntain enpeodimentslifarmose raynd and/enirragularovéunds, up to
three or up to two positions are replaced. In a preferred enbodi nent, these

r epl acemthé srientatiohtdfieachluf tiBlonggiterh sectionde1D whie despeol € &id fileeboay
However, the term "human anti body", as used herein, is not intended to

i ncl ude aryol QAdbe SeictteMiddbritiR ﬁ@aws@maﬁ@pﬂé@muaémﬁ@%@@é 8lémsd 8h

t
anot her mammal i an speci es, such as a nouse, have been grafted onto hunman

f ramevior ke, SR AREARs UL MBR A 7 EHHRAmBHIERh liedibe! NarlidTBant | bodi es

are known i n I ncl ude transformation © ell s,

sel ection,of hupman or f human antibodies fro ntipody librarie

pr epar ed %?Pﬁ%‘g%eaﬁ?%'bﬁ i{‘/é V‘S'/IEQE(?W & 9#‘ &‘?9"%‘3 TEOSISQJR%; EPW«?Pno‘?r'é%h%S/
technol ogies, and also frommce or other species that are transgenic for

al | or palaltbicareworker samipat WourrsBawBems Wisierignae (of sizegand fapese IReavy
and |ight chain genom c regions defined further above. Sel ected

humanant idgigiitions imegridus ambodingntsamore éldngated seatongridfenhaydtehesesd foncl udi ng
in vitro nmutagenesis, preferably of CDR regions or adjacent residues, to
enhance ahbienireyufaoior ldrger noendedad deg@ibediuethehba®ey.” r econbi nant human
anti body" includes human anti bodi es that are prepared, expressed, created
or isol atjgdady r econbim@HolEaNBodmHts AhedRet BRI £30 K@ ERTRBIIISE brid

reconbi nant expression vector transfected into a“host cell escri
furth . . | . . . . . ,
corbi nat O Hodeie v AR R A AR b Pl drl PROCERIRRRTAS

bel ow), antibodies isolated froman aninal,6 (e.qg. use) that is

t r ansgeni>OMGk g}ﬁjﬁlgﬁg? '|°5'l§u1l4?)ncadb‘r'i‘ggjd(eségﬂgét68; Hg’%\@?dﬂ"feq}?@??rdét al .
(1992) Nucl. Acids Res. 20:6287- 6293) or antibodi es prepared, expressed,
creat ed dhesgdvigrser egrdsmandienrmeddrmicheariaty pbevikable praterialg, iclustingn

i mmunogl obul i n gene sequences to ot her DNA sequences. Such reconbi nant
human anthubodt kpitbd e wetalsknel/emsynthetit anvatuegiyorsuderg peldnmieram rhvamious
gernl i ne i mmunogl obulin sequences (See Kabat, E. A, et al. (1991) Sequences

of Pr ot eigisbadimenits)tied eingalted Béeticrt 140, idahbBidided) latHinatedeRastiumRafy of
Heal th and Human Servi ces, N1H Publication No. 91-3242). In certain

embodi ”e%ﬁr@ctd?@W?%l;ioéﬂﬁﬁwbro%ﬁﬁgméf‘ﬁfg sWnﬁ%ﬁ%?%ﬁH%ﬁm@hgioﬁQ@aﬂcﬁ@d to in

vitro nutagenesis en an ani mal transgenic humen |'g sequences is

used, in_yiVv ' enesi and thus the am cid sequepces. of the
Vi and veelebled AR Spte ARELIE oh orBR i By bEelel de Bk MR GRS ot
derived fraomapd rel ated t? human gernline VH and VL sequences, nay not

nat ur al | y“@)@ Owh?fff%r?ﬁé’ ﬂﬁﬁ‘gﬁ'tiégﬁ:'ﬁ%@@rd@?rﬁql%eqi apatanyicséei ANSPYE I n
certai n enbodi nents, however, such reconbi nant antibodies are the result of
sel ect i v@nRadigentssitke & body H 36y (asavklhas the st bodiestdeschbed belova2 30,

anti body", as used herein, is intended to refer to an anti body that is
substantially free of other antibodies having different antigenic
specificities (e.g., an isolated anti body that specifically binds human IL-
12 and/or I1L-23, e.g., binds the p40 sulunit of human IL-12/1L-23, is
substantially free of antibodies that specifically bind antigens other than
human 1L-12 and IL-23). An isolated antibody that specifically binds human
I L-12 and/or |L-23 may, however, have cross-reactivity to other antigens,
such as human |L-12 and/or IL-23 nol ecul es from other species. Mreover, an

o o, e - . 4= o Y . e




derivative, analog or fragnent thereof that specifically binds to an
antigen of interest and which conprises a framework (FR) regi on havi ng
substantiwblzplwmsemam no acid sequence of a human anti bO(ﬂ@TEISdOOa/066049

conpl ene r ning re Vi 0 bstant the anin cid
sequence%cthii §3ﬂ§ @ﬁﬁ’ﬁ"‘iﬁﬁ“ﬁﬁ %Dé)r{ngf gﬁur?é@sr%&p Ia IGREMa B¥tt i on
of a heavy chain nolecule that joins the CH domain to the CH2 domain. The
hi nge r eGPBVIEsIRRY %'%%W%&'@Mﬂgﬁeq exieagionsal{@. 1o qar@ bl e, t hus
allowing the two N-term nal antigen binding regions to nove independently.
H nge regnvediments@asiutydillofdbe firsit modynt 3ecan beisofter donwiragpliableper, ni ddl e,
and | ower hinge domains (Roux et al. (1998) J . Immunol. 161: 4083). Sone

altered 004tjody nol efsineted)dkie niegranicyd eeatmaht ddvitd¢10ahdie ednfiuséei ne
residues in the hinge region is reduced to one to facilitate assenbly of

anti body igleGHHE fnethanicdl $ore@é Yo aegeﬁ.ﬁwurtcpct)eme @vtﬁlb"tﬁb@’dmgsr‘édfubgé bond.

This al so pI’OVI des a specific target for attaching t I nge “region either
t o anot her on f r Pat ent
No. 5, 67$>fa%{*9?t1%f%9kut%§%“%€s R G TR S A
al so been |ncreas§? ‘?51 Pat e go % 25% Q her tated anti bodies
have beeHlCYBRSIERGISHSS S GAF ERATR =Y b'ﬁirﬁggc ERIESSUE Y ARY EEMCEB i n
have been replaced with the human 1gG3 hinge region. (WD 97/1 1370). These
nol ecul edN@ede ¥iH C® theranwdeysegpwvdysed @Nq@n@m Concepts, bic (Gan Aplosichapt ens
via thiol groups. The light chain conmponent of the Ig protein is encoded by

2 separ atlexbepi Sutlykeduatiparesame thgrapyl dedicks) carl inelygecp eatiwn ppfm@nt i bodi es
containing Kor | light chains varies considerably between different

speci es, stmiar toitAe Pupdp 1 P2 sKownl |an&§ I D Wificl? 2aR betUTMFRANEBLRG04Re | *lebt
humans. I n humans, while alnost all | producing cellS have both K alleles

e anasiey i ASRALRRIC] (el ge0s ?%“'Oseﬁe“ﬁ el BT

i mmunogl| ) er with Kor ch i s r med
i sotype il%%{ % é%& l@g{?tcocvﬁéﬂﬁe Woynpeséﬁer%@ﬁ‘gﬁ %ggﬁaeglagy SEA F‘r"&%&?c{f
frompre to i nmmature cells, where the surrogate |light chain

associ at O\M redUReTBFresTYre FIRTaRY O Pe Areprad & ths WRUBH site| TyReditiea; auch
(Gsnond, et al. (1998) Immunol. Today 19, 65-68 Al t hough the timng of

li ght chayateneamaxrgehdata perousseaterial ondressingeB0, that ip planedsatdhe Meaund
activate light chain |Iocus rearrangenent are not fully understood. Kappa
and | r esiteangdoaeiitaes noundddpandehéalige tissud regaranatioredr eipair( pRSENtd of .

[ munol. 8 : 91-99), the activation of which may be affected by differences

in the styeafginfe&ion BAbIorHRERRAEF Nén&THARFRES. A region believed to be

inportant in the regulation of the accessibility of the human | [ocus has
b de d about 96
cen | SenantapS bl il TRl 1EL i 830 R GEE 150

26: " 142- uncti onal mpar Lsons reporter gene assa tified a
core enm??’@}@?et ln e REBEH AR E%ﬁvga@ﬁao'seaﬂ"ém%n%aw
reduce enhancer actl vity in pre-B cells (dozak and Bl omberg (1996)

Al t hough SEIesRY-e Y YaJIPUst embedimeninciietnaterishdogs Baticause sew%a fdFritaéen.ons
appear to be functionally equival ent, other (functional) sequences fl anking
t he cor e iIBAMMECESPADSE fGr tmt@ﬂeeadrfishmfwfdcw nin \ariouBzargkodithelds,gheon of
the K 3' enhancer in transgenic mce showed that this region is not

essent i alspboificknatediabgemaralipsgenie onelffiiphemidkoasd ahdiimpeaneabifiyy oo

establish the K: | ratio (Gorman, et al. (1996) Immunity 5 : 241-52). The
hunan Ig a'llo@v%éﬁc@d‘p?éﬁ's%?@%%@p?%% wouhd §te1un&éﬂ°thb%h%bf‘?69n% tymecal 1y
contains 70 VI genes and 7 Jl gene segnents (Frippitat, et al. (1995)

Do, 61y CAERfinenfs *h%’@?w?éw%t?%?% € t%%wé BeRIe Bealt Tag, e . 4
Contai s W EKBlT R 1BGs Behed 36 adeiny SkErEr GBEuASkig Afcarinoe M St“th

the | argest VIHI belng represented by 23 nenbers | n human peri pheral bl ood
| ynphocytvagous gghasiémentscths meachanical psers generetadby the meshanical treatoment
famlies |, Il and IIl, are preferentially rearranged, wth the
contribution of the 2a2 VI segnent (Gudicelli, et al. (1997) Nucl. Acids
Res. 25: 206-1 1.) being unusually high (lgnatovich, et al. (1997) J . Ml.
Biol. 268: 69-77). Al | gene segnents hdve the sane polarity, which allows
del etional rearrangenent (Conbriato and Kl obeck (1991) Eur. J . Inmunol.

21: 1513-22). Sequence diversity of the Igl repertoire is provided mainly
by VI-JlI conbination. Additional CDR3 diversity due to N (nonencoded)- or P
(pallndronlc nucleotlde addltlons at the Vto J ]UnCtIOH although not as

o M. o o o o oy o v o r



nucl eoti de sequence of HumdVL is set forth in Kabat et al. (1991), supra.
The terns "Kabat nunbering", "Kabat definitions" and "Kabat | abeling" are
used i nt evoharngssaissy herein. These terns, which are recegmiuseaionothe art,

refer to S f rin ' Cl. si due i C e re variable
(e nyBaRbet s AR, PR AanS ted Froloii Rl o, " pBB UGkl g
chai n varj abl e .ée%%ﬁons ogir%n anti body, or an antigen binding portion

ther eof (RGBRECHE Materighigiexnesyand RiAyaicatprogerties ¢ kegselgoted tryythistand A et
al. (1991) Sequences of Proteins of Immunological Interest Fifth Edition,
U.S. Depstchwhysieal demindsand Human Services, NLH Publication No. 91-3242).
For the heavy chain variable region, the hypervariable region ranges from
am no aci[d048ki ti ons B dorhe edibddimebiRthe dpvice 1O wWillipsiutle ansadiesive. 64s f or
CDR2, and am no acid positions 95 to 102 for CDR3. For the light chain

vari abl e jysegitee, AMEtHIOSHA R tha iR dRFE CAIRSNEEWill bE ThaBistb P ﬁf&%iériépns
24 to 34 for CDRI, amno acid positions 50 to 5 r CDR2, and am no acid

6 fo ,
i ) - . h
onp! enontorigedipt HyctSiile stiatss i Bbibots B i8tned B picalbhelont "
Che 11 gnt/aBRHF FrERTDRNS, SUtRe AE SRR NekAS IR ATiess L BREE: t ho.

vari abl e regions. The exact boundaries of these CDRs have been defined

di f f er entdlyesacedns eigPther aneterials fatsps: fapiitateaitashmeshotihediaxide shgekabat
(1d.) not only provides an unanbi guous residue nunbering system applicable
t o any vdb0dbltissuegir dm otfer amonpuriemtsipf theudevades 60Qr v sdee gmbodisrentgshdue
boundaries defining the three CDRs. These CDRs nmay be referred to as Kabat

CDRs. Cheidhiesivetcadl includenrdpleatirecesndiive aeiytic BARESIVBS IMWaRAbIS Kabat CDRs
adopt nearly identical peptide backbone confornmations, despite having great

Bior . 106 S SRR ol eSTbS SRt RO AL MR W0 Al B Rt B
"L hna. (28BS Get FEhARELBRIET o ane 3 e BuEb g, R i MR o

respecti i§b¥ These rgegi ons e referr%g to as Chothia CDRs, which have
boundar i Hat over | KpsQANe meptsrine aphesive saRS PlrRRICgEP; shpwiReeRis
overlapping with the Kabat CDRs have been described by Padl an (1995) FASEB
J . 9: 133ha fexifledsheat A80 taratiachdby sheet twskin Br otherdzspe) 1r7semes. Stil |

ot her CDR boundary definitions may not strictly follow one of the herein
descri beeénsysdtimenis, e adhésivaonikbbapptied do ¢hié aprfacd bf theeshéah ahd packaged
CDRs, al t hough they may be shortened or |lengthened in [ight of prediction or

exper i meringlorfdistdib0@ Wit thedshétCLear In'svhél eBfo fimBhl Be 8ihéSgé AUSSHIRY
even entire CDRs do not significantly inpact antigen binding. The methods

used her gh 3 dTRaCHldrlth ShELRPs$ISh E%Oer%%cw in%giahﬂe%% inﬁ%tg?i%@?? Eﬁb@”&

al t hough certain enbodi nents use Kabat or ot hra used

her ei n, " rkh.or "framewqrk sequence".refers to,the

remai ni ntgrg'glgggé%Sgﬁggﬁpe\é%%ﬁﬂ)\fee%féﬁ’le\gﬂnrﬁeﬁt@ B Oélﬂ?z%f.“ss a?fmfsﬂ‘?ec"'t‘-&act
definiti 8)% of ggﬁR&se uence can be determned by different systens, the
neani ng &F SRR RERAGIRFRIBPPEERY (S B c i @ GOBINY PR kPS) thatiser ent
interpretations. The six CDRs (CDRLI, -L2, and -L3 of |ight chain and

CDR-H , -appliedielithashesdt 16840\atiachithe shieeb 100 to Hesuche framework regi ons on
the light chain and the heavy chain into four sub-regions (FR, FR2, FR3
and FR4) [6048Jach chai Im vdrioustérmnbodiBiénts shp@oirdii® nedetist\89ecarriRciudiets FR2,
CDR2 between FR2 and FR3, and CDR3 between FR3 and FR4. Wt hout specifying

the part ivaHEBS ofStabROMARSIAS FB exdiifBle, BRuRberHifférdntt @P@é’é‘ﬂﬁé‘gﬁ?&ﬁé}@’ _as

referred by others, represents the conbined FRs within the varl e region
of a sing| i i | 4 i e rein, a FR
represen?gggxgm%#é?ﬂg¥¥%§ﬁHg@%gg?ggﬁgﬁggvgggﬂéggﬁﬁﬁgﬁéggﬁ?éét%%J r nore of
the four sub- regions, constituting. a.framework region, The term "chel ator"
broadly CEFEIA0T EAR MCLiEBUL ALk NaFlrted B @oTeds RECR s fRRBStHCteRetu
ions. In an enbodi ment, such binding or conplex formation includes one or
nore at oS EnoRll pRlyaiethana. anorariopgerpbadimeantaretheomsitenals epnt@iniag can be
any form and conbi nati on of bonds, e.g., covalent, dative, or ionic. In one
enbodi ment, a chelator binds to or forns a conplex with the netal ions and
t hereby sequesters the netal ions. Derivatives, anal ogues, and conbi nation
formats of metal chelators are known inlihe art, non-liniting enbodi ments
of which are discussed below. The term"normal stressed |lot" neans a | ot

t hat has been incubated at an el evated tenperature (typically 25 C or 40
C) in the absence of netals. For exanple, in a normal stressed |ot,

cl eavage of a nolecule conprising at |least a portion of a |anbda |ight



the subjects to which the fornulati on woul d be adm ni st ered.
"Pharmaceutical ly acceptabl e" excipients (e.g., vehicles, additives) are
t hose whiwb mmrrm&sasonabl y be admi nistered to a subj ect Pearusad0ec0py ovi de

an effec i | oyed., "stabl e gormul ati on
s one- | NelRRERRERBCUC SuBtioh iR f%ffﬁdss‘ié‘cﬁr?fffhf}%&raﬁr@?r'gemﬂr %l
stability and/ .o chem cal stabrlrt g g/or bi ol ogi c activity B

st or age. PUEFGHPUSCIPRHIG: PRGN Y%ré‘PHﬁ%ﬂ]‘ Qdinntge §lﬁﬂ%‘f§°ﬁ?r8§%'f‘ﬁ AVBLl ity are
available in the art and are reviewed in Peptide and Protein Drug Delivery,
247- 301, selettedbased opdhe prHicdar welneto be treatedNew York, N.Y., Pubs. (1991)
and Jones, A Adv. Drug Delivery Rev. 10: 29-90 (1993), for exanple.

St abi | i t)[OMﬁl] be neasAsedted peeviaistytiedohenpebatiments otheacoreleetdred 4Ri ne
period. Preferably, the fornulation is stable for 24 nonths at between 2
and 8C. F#akhed to lﬁl@efoﬂb@t&cﬁée(ﬁi@nbsl%r@ﬁﬁééltﬁcﬁé@’ﬁf §K|ﬁ%rr ofertR38E dbto

mont hs, andpreferably for 24 nonths, at between -20 and -80C. Furt hernore,

the for m{fré‘fr%%ré éhégtef@@&)er@gg%gn{r %g!aggo%J gr‘e%érn@% 4d. Oceflal 6800)

and thawi n ion, “herei na ferred

to as a free e/tha eferabI for lafion is sta

Fol | owt g EIHaNO RltAPsdoc e Snastie d42 e e beg rrer%dﬁ?a Foiow.
physi cal stabilit phar maceut i caI f or rrul ation if it sh

subst ant il erspv!qn%rﬂéparﬁ@eraﬁ heramectasn 1481w be @emfgsﬂe@ﬁ@ﬁaacrm&mmﬂ@ﬂbl@n
upon vi sual exam nation of color and/or clarity, or as nmeasured by UV |ight
scatt eri speet, slhjn,@irpérmrslsueivrdthomfhpenatra@ngamwshem, sitin i droathef tisdus. NBoii t s
chem cal stability"” in a pharmaceutical fornulation, if the chem cal

st abi | i t yexainpde gh\eed embodiméeniehah ahetive may béqﬁa/ceosoﬁeﬁsrr@erﬁdréce still
retain its biological activity as defined bel ow. Chem cal stability can be

assessed Ay #ah8ebhREcBR 14930 biIbWiItRE cshﬁeater% ) 3btb%r SfhdRu® tRé shBst,

alntrbody Chem cal alteration nay involve size nodification (e.qg. L

o pace hf Dot s e LR bEH P R S TR BRRRF HBBE 1 1 g
. TOF M5 f h |

e o A e RGPt Seel Lo €SP G S PR sGPSTAT

deami dat i on) whi ch can be eval uated by ion-exchange chromatography, for
exanpl e. mﬁpaH@n%dapom%emWImeetSbff@ adfiesive aan indlude auprﬁeestpmenattleat i cal
formulation, if the antibody in a pharnmaceutical formulation is

bi ol ogi cachicem:thessé/ef. dn sanse enthexddednisy thEpsdhedfor cen dey eyarinachylgiecal
activity is retained if the biological activity of the antibody in the
phar maceuidhesgivef ornul ation is within about 30% about 20% or about 10%
(within the errors of the assay) of the biological activity exhibited at

the timephgrphar macey iGak Jn%dﬂffrf’éﬁ't@@hé"@énrﬁ’é&@%r fzoéﬁn ﬂave%ﬂéﬁ%ﬁg‘ ned

in an antrgen bi ndi ng assay). "lsotoni'c’ can nean, r exa at the
formul ati t th ressure as human
bl 0od. gffsﬁfreh%fféseire*@%e%ﬁfff% é@réf*a PHrRaR SBbhdat BRebkre rom
about 250 to | sot oni ci can neasured usi a vapor pressure
or ice- freé'et%‘? %ﬁh%ﬂﬁ'ﬁ%@tee f%ereew than joe ?@ﬁgéfﬁs%‘é’ﬁg 140 IOOa

conmpound whi ch renders the formul ation isotonic. i s a substance
wi th nul mhicketheydarexatiachedude cedain embpdurw@u@er@meemne |1 Ag have a larger
nonr educi ng sugars), sugar al cohols and sugar acids. Preferred polyols

her ei n haudaae @t celbtive tueihgitlemgphab ﬁrevibe%latg‘errswmgtof@ﬂ@ckﬂeﬁw@.. g., in
the range fromabout 120 to about 400 kD). A "reducing sugar” is one that

cont ai ns [g048YM acet al [rovdidustébodifferts AHe tndMbalof BBEhRlent BRHe coval ently
W th Iysr ne and other am no groups in proteins and a "nonreduci ng sugar" is

one t hat c@ﬂﬁéct%?é1@?}’8tﬁé‘8|%ﬂg§fe%°§‘ééti‘oﬂ§ 19 c,aanrl?éj%nlr it 8akainExampl es of

reduci ng sugars are fructose; mannose, malto I'act ose, ara |nose xyl ose,
ri bose, rh act ose and ucose. Nonr S ncI

sucr ose, at?ecffg Esg R FBIIAECtOrR | F‘f"& fﬁfﬂf"'ﬁﬁfj tkﬁgg@dlfg/&ﬁelekqﬂga litol,
erythritol, threitol, sorbitol and glycerol are exanples of sugar al cohol S.

As to su§§Ftiers #40. fmeﬂ%er.eﬁthqﬂi@ents@;ffeﬁ;saerﬁ@tew%@m bedesaangntivier eof .

The polyol nay also act as a tonicity agent. In one enbodi nent of the

i nvention, one ingredient of the fornulation is mannitol in a concentration
of about 10 to about 100 ng/m (e.g., 1-109%. In a particular enbodi nent of
the invention, the concentration of manhtol is 30 to 50 ng/m (e.g.,

3-5%9. In a preferred enbodi nent of the invention, the concentration of
mannitol is about 40 nmg/m (e.g., 4% . As used herein, "buffer” refers to a
buffered solution that resists changes in pH by the action of its acid-base
conjugate conponents A buffer used |n this |nvent|on has a pH in the range

I v I I ~— I I - o~ 1 I



bet ween 10-20 nM and preferably about 10 mM and phosphate (e.g., sodium
hydr ogen phosphate) at a concentration of between 1-60 mM (e.g., between
10- 50 mMwbebwasm3z0-40 nmV) and preferably 30 M In a mcmﬂsmo&@wom

phosphat & 1 bP8 1t BlorSKR RARHR 1a)Cn Robls, SbEBUITEN G, il Rl ERiys 142

concentrati f between 1-50 mM bet ween_ 5-40 betvveen 10-30 nV
or bt wedA %ﬁ%ﬁ%ﬁ%{nghﬁﬁaﬁ@rwﬁ% oga”aﬁj%ﬂq'dhmorrnétm%r}s;@t%ﬁ Sgctions
concentrati on of between 1-50 nM (e.g., between 5-40 mM between 10-30 niV
or bet weekd010nxeriai) embedpnentsr ks qorme@mrsﬂ(ﬂrﬂan b forpraskisorat @ different
concentration of between 1-60 mM (e.g., between 10-50 mM between 20-40 MM
or bet wege@OoBMatavial,avd qandfeapertudxamethEttta’bﬂemWitH a waldf dtesmieablostidyeort , t he
buffer system conprises histidine and citrate. In a particul ar enbodi nent,

t he buf f efdhegpleeittacpipdritses hi stidine at a concentration of between 1-50 mM

(e.g., between 5-40 mM betvveen 10-30 mM or between 10-20 nmV) and

f blry t 10 t t 60 nmv
prefer abigsogdput 10, e%%’@%“%a%o%ﬁw B e Ierble g e
I f d d t, the b t hi st,i di
et hi oni 1f rn;tﬁedaﬁé'%’eg{é%”rf%woaﬁgﬁﬁ 50 ﬁéﬁgﬁ r%réqféﬁ%ﬁ%ghrﬁ” hi st di ne
at a concentratiaon of between 1-50 bet ween 10- 30
mM  or béﬁﬁé@ﬁnige\ﬁee filp adiaghed de @rtamsyrfaﬁwf ﬂl@ﬂwbler@ierﬁtd@pnén@@rtam

concentration of between 1-50 nM (e.g., between 5-40 nM between 10-30 nM
or bet we@mhadiz@ntavthampupdds Ersitslgansidoand otheriprepardtary toracedaes are
concentration of between 1-60 mM (e.g., between 10-50 nmM or between 20-40

m) and presfoemat| Wextoafterdftephting the wetinane@pbesus waksiill me0tor dr8ssikg i er
system conprises indazole. In one enbodi ment, the buffer system conprises

i m dazol eepictéd GAACRNED 8h RS ween
5-30 nv betCWeen 10- 30 Ia Egc%ﬁ&aé‘!@?}%ilﬁ%%zbgéré@eﬂy lprefergglﬁlg/%ed.%&e, l?g% v

In a pref e r . a

ot hi bt e g e RS Q'tn 3 BBsR8hed n MBI BP Rk Sheae & imtaenge
bet ween 5-40 betvve 10- 30 or between 10-20 m\)
and pref &V&ht riﬁ‘i’ﬁuﬂﬂﬂvﬁﬁﬁégnﬁ’gﬁ% Qe§t° ec?)'?l%‘%tn eYSSiRg ¥'\%e‘t"9\)é'é‘i’1 1-50 nM
(e.g., between 5-40 nmM between 10-30 or between 10-20 m\&mand
pr ef er abINargHsLR sebiciant distargs 1q allgveaiseal e iermast to peréorpuradacedy st em
conpri ses phosphate and citrate, e.g., phosphate (e.g., sodium hydrogen
phosphat @yesgure thenapgnt r ati on of bet ween 1-50 mM (e.g., bet ween 5-40 m\V
bet ween 5-30 mM between 10-20 nmV) and preferably 10 nM and citrate

(citric 400501 at a coAftentheadressingfandeshere ard pdSititived ®ver thedRbueE thefét MV
bet ween 5-30 nmM between 10-20 nmV) and preferably 10 mM I n any of the

for egoi ngyoRyffey oﬁMétn‘i‘é@wanﬁ&‘?tr%‘trhéntp&@Jlé‘é 4%3(3 Qﬁé%ﬁ'&ﬂt@ﬁ?@?he%té}@@ ?rg

bet ween about 3 and 7, between about and 7, or | ess

pet ween bt °5oB08y %ﬂtgbﬁ"ev‘%aﬂ%’éﬁ@@&%hﬁ S e PR o,

5) or about 6. a phat ol pgi cal sense, in. t context of the present

i nvent i og Howtth r"é‘?)‘g@t“i'cgﬁ%‘?"g?@te%‘ﬁ'% t&rﬁﬁlﬁf‘a%ﬁd Brsrpe embodivgnts: of an
antibody refers to an anmpunt effective in the prevention or treatnment of a
di sor der thefirsthedy risQtanrshshest 1A9i oay beeraducedandios distribgted\as. a aingts soit der

is any condition that would benefit fromtreatnment with the antibody. This

i ncl udes tiadirip miready dssembkeddi lacotes smbodiherias esurgedrudamgse osteeet having

pat hol ogi cal conditions which predi sposes the subject to the disorder in

quest i onnofopeHigs 6F pﬁatfbrv@ed hfaéhrhenpRY ik Akt 6Bdg asobeul mal yiesuéditHene
fornmul ation to essentially reduce bacterial action therein, thus

facili tabg?ﬁ r‘@%@é@?&ﬁﬁﬂ%?%%%bhbld@s eE\Qﬁ%%l/@té ag atlﬁégmé) %ttach

Exanpl es tential preservat inc decyld

anmoni u um ofide, be koni u i a mxture
of al ky%@%ﬁ%@ﬁi@;&nﬁﬁmfé PR e S tsi?w e trﬂfﬁ)éa%re

| ong- chai.n ounds), and benzet honi um chloride. Oher types of

preser vaﬂ’?‘i}‘é‘geng ﬁﬁbwaé”ﬁnﬂﬁﬁtqt@%’?@dﬁé‘?% sheeh! @k thyaugtvp, pr Bérmeda@afssgﬁzw

al cohol, al kyl parabens such as nethyl or propyl paraben, catechol,

r esor ci nol , cycl ohexanol, 3- pentanol, and mcresol."Treat nent" refers to
both therapeutic treatnment and prophylactic or preventative neasures. Those
in need of treatnent include those al reh%y with the disorder as well as
those in which the disorder is to be prevented. The phrases "parenteral

adm ni stration"” and "adm ni stered parenteral |l y" as used herein nmeans nodes
of admi nistration other than enteral and topical adm nistration, usually by
| nj ection, and | ncI udes vvi thout Iimtation, intravenous, intranuscul ar,

e o,



structure of human IL- 12 is described further in, for exanple, Kobayashi,
et al. (1989) J. Exp Med. 170:827-845; Seder, et al. (1993) Proc. Natl.
Acad. Sciw0201018388- 10192; Ling, et al. (1995) J. Exp MedT/uk2eh9/086hd9 127;
Podl aski,_ef, al. (,1992 rch, Biochem , h Biophys. 294:230-237; and Yoon, et
o C o0 aBArsra 30 66 e eogEres i et BR L RilRa A oER prdvide
intended t o include reconbi nant hupman IL- 12 (rh IL- 12), which can be
prepar ed fhyd spanyHteAtiaR Wb BRHIdesY Fdewaldth et hods. The phrase "human
interleukin 23" or "human |L-23" (abbreviated herein as hlL-23, or |L-23),
as used H@P&1h, i ncl uAder thehfinshhodytl3Riinattadkatd testheesteet 460 pthienmominegtdry
macr ophages and dendritic cells. The termincludes a heterodineric protein

conpri si mgt2acaPbé Positibrad on(the sheetnE02a AEGkdled WasNiblsly Phe)confeetbrang2bot h
| i nked together with a disulfide bridge. The heterodineric protein is

escr i hed e Rae FETPUE SHECCTAURD an e Pl R g™ oF
uman 1 L33 cphHBRbE a8 te Ble st ostisiHRlvulth Y sREs ToaefbiacheSuel I o

can be prepared by stapndard reconhi nant expression nethods. The phrase "p40
cabuni tGREGBAAC TS REGT i G Ot Ao ARG st MRGRAMCAL TS MARYRBYIGRL - 25, -
or "p40 subunit" as used herein, is intended to refer to a p40 subunit that
i s shar ed 8ypeingattached to hieushest®0, foregs generated ircther@ongatedesastions d40ni t
of IL- 12/1L-23 is described in, for exanple, Yoon et al. (2000) EMBO

Jour nal ¢ 1rEnsnBiadto Bisddatichit's tissug) thecebwimeghanicallydesplimgttheiddvive $18h as
the binding specificity/affinity of an anti body for an antigen, for

exanpl e, tgfh@atda BdPo@iihg ey wolll iddiawify &t Whudd n%@(r@rclééeraég@%ir.ggn

and/or the neutralizing potency of an antibody, for exafple, an anti-p
ant i body bi ndi n B ddii - L nhi hi .
bi ol ogi cipbg%fi vity o?1 %%ﬁtn%ﬁ I L(%Lchm%ﬁ'}j?gﬁé mjenég‘% Ig)gu étt}é)a'%%hli §?\%lp§n of
PHA bl ast oliferation qr inhibition of receptor binding in a.hyman |L-12
recept or 1&%%?%86 8@8898‘% gggc,:tlye{_ogt_h,e %‘&%P eé%?“%?@”’\g]a?g’ nﬂlos.'teé,ogm, 128).
The phrase "surface plasnon resonance” includes an optical phenonenon that
al | ows f dPeghianically|qrunee Hie deuvee f{1Rdo the tipria ajaundibe mrundand diavgtheect i on
of alterations in protein concentrations within a biosensor matrix, for
exanpl e YUY MaEQiBs Alases tegathem K ehexarapleaF . SstusttategBertainpsabadingmsien
and Piscataway, NJ). For further descriptions, see Jdnsson, U, et al.
(1993) A thé&walund@rdaimebi dédic@d,00Jsfikigon, A.showin, éhe déli88 HDOBIgRtiechni ques
11: 620- 627; Johnsson, B., et al. (1995) J. M. Recognit. 8:125- 131; and
Johnnson.ingude€h rMéchdnéd WouPlreatiett iRMcel PR B8Ang A/mnunbér ddiBhgdtedf

as used herein, is intended to refer to the off raté constant for

di ssoci atsiegﬂ%% 128 e?@ﬂ&?r%?eﬁn%igg%rﬁ%e?ﬂéﬁ%@gﬁ%ﬁkﬁt%%gxcl%%plﬁ%(e f:r@ﬁg{i‘? rm®K

J", as use erein, 1s 1 ore Ssoci at'1 on tons of a
parti cul ar. t.l body-antigen inter ion.lI. yo osi tions and Methods of the
| nventi on @?’H@eglr@ﬂ@iﬁq E%ﬁ”b??t%?%érﬁ%f&%{sﬂ 0?35369? afedUCRY BERSS YRRt ry (MB)
and capil]lary el ectrophoresis ) to nmonitor fragnentation, a degradation

CE
pat hway Ry Hayinen1 2. as desesibgaPrawplsly( dlawrver ingsudhrermbpgisrgntacthe
together to fragnment |anbda |ight chain containing nol ecul es was
di scover edectButi¢alitreatmeantidéniee i1dDrie attachent toltish Ueosromeidimgithe whendisitet i ¢cs
of fragnmentation in the hinge region of an antibody nolecule at 40 C. Iron

or hi sti diefiereatheriexids sheétt 160 Brappdieaftd ekl v weeed eThbidiaret fige ki netics of
fragmentation of the 1gG nolecule. Metal spiking studies conducted with a

number ofydictd BTRBE T8 &F the TRPWRE ISk e JBRE ?t%pkgﬂfﬁfl%&gggﬁrori n

V8
the anti body formulation resuﬁts I n cleavage o?l tﬁ ose

dependent [ SN i sf [ m _ne n iron specific
chel at or ,otﬁ@&(%‘:ség ‘ %sh%ﬁ*rtg’gr;@q g?lg%?‘gg {’ﬂwgiﬂq 3%{' Pgﬁ" o'fedlu‘g"j@?r%?%%\ﬁ? es havi ng
either a. | anbda, or a a chain show that this fragnmentation nechanismis
speci fi c ReAPHSslevice @Eﬁ%f)aé%wgﬁhﬁﬁ $heat dR0c HilTesnatively. B NBHOUS'd | anbda
light chains differ in their CGtermnal regions and the |anbda |ight chain
has an eximRodigmentss the Huigurasspger! Mnandipsths first bedy dge of $EOnesbanicat t o
noni tor aggregates and fragnents and to fractionate fragnents of anti body
after incubation at elevated tenperature for prolonged tinme. CE-SDS was
used to not only accurately quantify fragnments but to also quantify other
degradati on species. M spectra of a noﬂgral stressed | ot showed that the
maj or cl eavage sites on fragnment 2 (Fab+Fc) are between residues C/ D, DK,
KIT, T/THand HT of the heavy chain (Figure 4). C eavage between the
serine-217 and cysteine-218 residues (S/C) of the heavy chain was increased
iniron and histidine containing fornulations and consequently el evated

e 4 b1 11~ r S a NA o o



netals (Yashiro, M et al. (2003) Org. Bionol. Chem 1:629-632). In an
enbodi ment, filtration nethods include diafiltration, ultrafiltration, or a
conbi nat iwo 20tvemess. I n an enbodi ment, buffer exchange merhisdavionmiude

di al ysis., |n anpther odi nen buf f er , exchange incl ydes .the use of

deoal 11 ndreciARLC e T R R ot Ao Tap M AANEUOTET T he use
of affinity chromatography such as protein A or weak cation exchange

chr omat o§N&ghY 69 dheRYAIOWIRG agaeshishesn elamenisodierthe shestiinaprigthnge

met hods i nclude the use of Chel ex-100 to bind and strip netals. In an
enbodi merd@053i no aci As shownlndrig HE inisensubmbotiments, the shelet168 rhay bahi bi t
nmetal and histidine related cleavage. Amino acids that may be substituted

or del et afrddiahddat beb-platat Owdr the m&Echdnicd| fusinelr tesdtfier® detite 1 A0THGR
i ght chain. O her residues include the serine residue adjacent to the

cyst ei ne ghaat fHEcAVer the iRg By aal the élbhgat%@.téé&@%%g% @*ébehfo@"théﬁe in

the Formul ations of the InvenYion he 1 nvention provides fornmulations

conpri si Lhody | YN fer | ut | havi bet ween
about 5 aeanagBht V825N ik, Bl iedHe eRr 80 Bk tur R £ ARt
about 24 nonths, .e.g., at te rature of 2-8C or at a fenperature of

bet ween N%b"ﬁﬂawwfég%POPHGQHSiﬁg a&ﬁﬂ@ﬁ?ﬂ%ﬁ?dgwthﬁéﬂﬁﬁbéégd TeMAE| ai ned
formul ation remains stable followng at |east 5 freeze/thaw cycles. In a

pr ef er r e@tiégBeditoriinsue.t esame @mbastimestsaithe aheetel Ghwitibesized sosthat one or
sufficiently low to prevent cleavage of the antibody, e.g., cleavage of the
| anbda | ingbre adrmiectars 1¥Rearantat ltodgredRoedlleneddsy, mahputdtemethé @ormkeeatoron i s
free of netal. In another preferred enbodi nent, the forrul ati on conprises a
nmet al chel4at or, wherein the antibody is not cleaved or is cleaved |ess,
e.g., wthin the hinge region of the | anbda Iight chain, in the presence of

a metal. rhgsgti!! anoA?@@k%?ﬁSﬁ@ﬂ%@%ﬁnVgﬁo@?@ﬁﬂ%ﬁﬁH%ﬁ@?gE%ﬁégH%%%%ﬂﬂeﬂ{ t he

invention 1s  suitable sc I njec hat” can be

used in the. faormul ation include palycl onal nqcl onal ,, reconbi nant

ant1 boai €vioetithd bt SRl dat eybeH oA G . e fianAEe of

anti bodi es, hupani zed anti bodi es, or fragnents thereof. Antibody-Iike

mol ecul eéj'f&fﬁf‘h’iyﬁﬁﬁgs SoPiZER0aNA IRFAHGNST FOE exMPlgh Figt4 Yeptraies eertain par t
of an imunogl obulin can also be used. In a preferred enbodi ment of the

i nvent i ogmkodimests ekthesweundtreaingrdrdayicst 1 @hotbigpri beingtuseddsttremtor t i on
of a lanbda light chain. Preferred antibodies used in the fornul ati ons of
t he i nvemiorerirregelanlyrshapadtwdodi €55. Variaupekinesntedn Eifrodinaeate nbhshown
formul ati on contains an anti body which is an isol ated hunman reconbi nant

anti body in Pig. ancaNbé USBRIWIH the dRbbditeritdfi BRf 4. I n another particul ar
enbodi nent, the antibody is a | anbda chai n-contai ni ng anti body or antigen

bi ndi ng gion t her egf. :AS j i . Lyl at i on
cont ai nsqgé%ﬂorran ant i %%S?ba’é‘ng:'&hﬁﬁrﬁ% @%%%%é&ﬁég%?ﬁg?%\é%ﬁgﬁ%%@% ain,

t hat bi nds_t.0,an Lto of e p40.subunit of .1L-12/1]-23. | n one..

enbodi oo PR SBRGoT R SN A roug ectiaRen FiABer 48 BB8tANE i s
bound to the p35 subunit of IL-12. In one enbodi ment, the anti body binds to
the p4o Shbmeenngrdarst 12 yib resnasiite thesmaseing of the weupd 11dShayenbeernt | L- 23.
I n one enbodi nent, the antibody binds to the p40 subunit when the subunit

i s bound adiustéed tpgenfoubunitine ofegularitesaoithe veninghtsb .t ibepdores irbvaridus s bound
to the pl 9 subunit of 11-23. In a preferred enbodi nent, the antibody, or
ant i gen- leimisbdigepty, the mddhanial treatnérit duviddzashpvidekiexidiitgen deatngled in

U S. Patent No. 6,914,128, the entire contents of which are incorporated by

ref or encaahefysburtErRni SKafed and kel dYRSFIdsS), SIAARL BBAIrol bfeHiim B0y

binds to an epitope of the p40 subunit of IL-12 to an anti

sel ected . i St scribed.in U. S

Pt ont - TG o800 o SeRled Sodlont WpBPRarEs YndiR BRRE it
antibodies is f6§$.as qgﬁcribe in U S Patent No. 6,914,128. O her

ant i bodi &SSYHSIEING PPd/PHWOHEASIOSYe23 and which can be used in the
formul ati ons of the invention include the human anti-I1L-12 anti body C340,
as describedin U S. Patent No. 6,902,734, the entire contents of which are
i ncorporated by reference herein. In one enbodi nent, the fornmulation of the
i nvention includes a conbination of antibodies (two or nore), or a
"cocktail" of antibodies. For exanple, the fornulation can include the

anti body J695 and one or nore additionaldSantibodies. In one aspect, the
formul ati on of the invention contains J695 anti bodi es and anti body
portions, J695-related anti bodies and anti body portions, and ot her hunan
anti bodi es and anti body portions with equival ent properties to J695, such
as high affinity binding to hlL-12/1L-23 with | ow di ssociation kinetics and

I Y



p40 or a p40 honodiner, e.g., a diner containing two identical p40
subunits. In preferred enbodi nents, the antibody, or antigen-binding
portion twenrewfoss4séutralizes the biological activity of PChaSpend/osabuni t

when t he ubunit s nd.to. th 35 subuni.t, of [1- .12 or_when the
540 suburP0SsE “pound IEAERLES 14 §obiiin ARsEpns B ingcomecar® BHELL maiTdren s,
the anti bpody, or antigen-bjnding portion thereof, inhibits human IL- 12-

i nduced ﬁﬁ?@!ﬂm%ﬁﬁ nsnl4e), 4b¢ lesath endrasition efthaielongaied sectipns Q& ay
with an 1C50 of 1 x 10-7Mor less, preferably with an 1C50 of 1 x 10-8 M or
| ess, norandfercganngistars Widlcasnbe csntraliedlina nomdlr of othes syaysteralloortbe
preferably with an IC50 of 1 x 10-10Mor less, and nost preferably with an

| C50 of Ionn6tatd M4Rtto bessppropristelygsositidrati amuing,a WbananFiobesiimp, in
anti gen-bi ndi ng portion thereof, inhibits human |L-12-induced human | FNg

product i aipnvé bbRIrh&RE, fHe 1Engthlor the MnPkclofs 9 42RER RS é?jhgte‘ﬂi. R cﬁtgerl G50 of
th I C50 o -1

1 x 10-11 Mor less, and nore preferably w an 5 x 10 M or

'a:ﬁﬁ'rm'n“aééﬁﬁ%%‘ﬁ%’?"f%ithéﬁf?@éﬁf’a@i‘%*ﬁ%mE,”%%Weﬁcﬂé%ﬁ%%ﬁ??%%tﬁ%'%%@%#8?33;“S
in CDR3 i, Si am [ EQ | 1 [
Chai n CORPOUBA HGA] BeradineAdo dertrob finnace rende Bteods iodwe *

enbodi ment, the human anti body, or antigen binding portion thereof, further
has a hefPPNERIrH 1¢BR2 conpri sing the amino acid sequence of SEQ ID NO 3
and a light chain CDR2 conprising the am no acid sequence of SEQ ID NO 4.
I n one erff087Thent, th semerenandimedys, tbe canhécters ihdandgnghadé ann t her eof ,
further has a heavy chain CDR conprising the am no acid sequence of SEQ ID

NO 5 ancb@étélgxb_tlen?ai, theely alewingi cinti®l bhtheadis M cadidh 1e8HREe8dP 1 38R | D
NO 6. In a particularly preferred enbodi nent, the anti body, or antigen

Na par odi rrent ., " antige
am no el e £oach R ARCuEF o (R o RR) 13 toARe R STl I e

conpri si ] ' e of SEQ 1D NQ 8. The antibo

anti gen Bll% r?él!‘ﬁag‘;r;%&%%ﬁh%ﬁ%ge&%%?&bﬁé"%?tr?‘l,ﬂl}l%q %q;gstgﬁlet Hn nH)%n can
conpri se heav hai n_constant region selected fromthe group consisting
of 1gd, Fﬁ%ég "Kﬁ&%‘,ﬁeﬁ hes JH’%&P'W@%“&H&PH'@E reerRs elengates s AHiguratioss apdpl v,
the antibody heavy chain constant region is Igd. In various enbodi nents,
t he anti BddyoB dlustiatasyibn asiivriablg geownectar of frég.&u in @ sharteaed toafignration.a
F(ab')2 fragnment, or a single chain Fv fragnent. Exanpl es of | anbda

chai n- corf0@58) ng ant i Bedhewn, thegconneuttnddd Z maiudescatad pomign D04 Hwdnga t hat
may be included in fornulations of the invention, are well known in theart

and are wegiesf @BELHeR d1eidyRs BUBSIBAY iBYehdth. iIFaRlT #brodprarehesosforierbda
chai ncont ai ni ng anti bodi es include, but are not limted to, the anti-IL-17

2007/ 14000 PP BRI B el e STlBh L AT Bho R ERRE By 82 gyt
i : f. - h i h - 1 L-12/L]-23 i bod 69
CAbbot t - UguPeT 8RS EThEPERGITRE0 Bavindtard Bigereiiade’s PeamuLbR ant | body

Technol ogy), the anti-human CD4 anti body CE9y4PE (1 DEC- 151, cl enol i xi mab)
(Bi ogen | t\ﬁegfx%ﬁa&heﬂﬁom paignt'sitissugdiria ikl sbest 4R0i avegseribied above.

CE9. 1/ SB- 210396 (kel i xi mab) (Bi ogen |IDEC), the anti-human CD80 anti body

| DEC- 1 1A gwithaiyb (Biedgea poDRED) 500 ncludas arRabering\andisasdagedi 10 ant i body
CR4098 (foravirunmab), and the anti-human TNF-rel at ed apopt osi s-i nduci ng

li gand r ecefigoredo(réBéive 1129 tatnpottiodys (4G (i, Gk exatapomibh S04usan Genone
Sciences, Inc.). |IV. Preparation of Fornulations The present invention

f eat ur es JRBALEAHO M pAsshge HIOUAL midbgéwln%&&rm&@swlpéngfaaé Ahivardl
formul ati ons) having i nproved properties as conpared to art™-recogni zgd

ol 208K BEATE) o G105 BB 595 Kbl SN A8 o
ol S QR B Byl L Bt Bt e eption have @

state. In another enbodinent, the fornulations of the invention have a

shel f | i fleegfanigm Sdzarevantssiiding mevegment af thel taguiadtien 804 vathin thestabol i d
state. In a preferred enbodi nent, the fornul ations of the invention have a
shelf life of at least 24 nonths at a tenperature of 2-8C. In a preferred
enbodi ment, the formul ations of the invention have a shelf life of at |east
18 nonths or of at |east 24 nonths at al®enperature of between about -20
and -80C. In another enbodi nent, the formulations of the invention maintain
stability following at |east 5 freeze/thaw cycles of the fornmulation. In a
preferred aspect, the fornulations of the invention conprise a nolecule,
e.g., an antibody, conprising at | east a portion of a |anbda |ight chain,

o o, T .



val ues as upper and/or lower |limts, e.g., concentrations between about 50
ppb and about 70 ppb, are also intended to be included. In a preferred
enbodi merwQ 20tvaef3smul ati ons of the i nventi on are subst aoiuskéog/obeoae of
metal foll hon to at l.east roce re that s netal,
such as f"F ?'Y'lepo%%rﬂ)%bpé? OQ?c‘ﬁrgﬁb%n Wﬂ %Bpégﬁw‘gdpo}’%@?ﬁ{m&@ﬁange
Procedures useful to repove nmetal from fornulations of the_invention are
known t o QPRESHE dEREIPN.; K $91Be SMbogdigrents theladking Mesbanipewd heakews the tgb, i n
the Exanpl es bel ow. In another preferred enbodi nent, the fornulations of

t he i nvemardon 604te skde intordheatabcieckiving powiog. 5005mﬂ1ebhahottemngﬂhecul eis
not cleaved within the hinge region or is cleaved within the hinge region

at a | evelistahte frohsthectad rebeainirighsortien 600ab tite ead ad ehobRRIGUeE éxtiohel Apsence
of the metal chelator. In the fornulations of the invention, the netal

chel at or J#@¥hbg to t tﬁ@é’fﬂbﬁﬁoﬁ §h6‘§ié’&nﬁ§ FroveRhdnt & S tab 6‘&1 on 804 out of

am nopol ycar boxyl i c aC| , a hydroxyam nocar boxyl1c acid, stituted

gl yci ne,

o1 dent o e fat ERNAgHE eiédaﬁh%%&rb‘@v%ﬂﬂﬁe?ﬁ i %Ctbgquggﬂé‘? 1Pg} they,
deri vat| es, anal o ues nat i o reof. In one enbodi ment, the
ot a1 chirareryiadpotiot 5&% ARAhE B0 tos, Soncaies eafth 1AhaRer g & ihene of
t he |nvent|on are _known to one of skill in the art, and non-excl usive
exanpl es tab 8OHINH0bed bel ow. Particul ar si derophores useful in

formul ati ons of the invention include, but are not limted to, aerobactin,
agr obact i[805%k ot obact As shbami the tacpartion 0@ cabdb e adbarmad@desired Histance
hydr oxycar banoyl ) - pr opi onam do) pent yl ) - 3(5- (N hydr oxyacet oam do) -

pentyl) cayithirend dab rRceRinPpoNidh OB teraby @dﬁ&ﬁhgrt@éamté%e sepieanomahpe or
DFO or DEF), desferrithiocin, ent erobactin,” erythrobactin, ferrichrone,

o o Tebig ddhfioh SB0HHANE erld hémlgﬂe%éa?@dnd M@sttgché%t?&p%%b”

actin, actin yersi ni abac
bact | onbi nat h
A nopol 'MK@*S%? TS PSR ﬁzﬁqg' Bt loT K SEAmPlge Pice,
but are not d:t e([jié‘ nitril pacetic aci n’flg( t rans-di am nocycl ohexane
t et r aacetS ewac'r' ig. xEAe tab PORYAnR4 Fra ke V@@ﬁ?a@@@flwoa{ml@etydpmo en

N- 2- acet am do- 2-i m nodi acetic acid (ADA), artic acid,

bi s(ani ndlee Higtange/eetwaehdhR tab IKBWIVIHQW@@{CQ 0 @nddhe epEGFAlpe elpngated ¢ aci d,
andN, N -bi s (2-hydroxybenzyl)ethyl enedi am ne-N, N -di acetic acid (HBED), and
deri vat i westiomndD aftaehed dm thectabbportion &i0d . tAlreativelyMor aduemcimpitertabxyl i ¢
acids useful in fornmulations of the invention include, but are not |limted

to, N hygopsoreb0y bi gHoMd idatahes ik tik (a0l MeBind o HfBbR Hody m@'sfstaﬂcﬁl ycine
(bicine), and N-(trishydroxynethyl nethyl) glycine (tricine)

derivati Yegye %&%e%geﬁzﬂﬁ ﬁ&‘m S0 APt of he'\éléh@astgptslércngnqlzmc' nes,

e.g., glycylg ci ne erlvatlves ana I'nat’i ons

t her eof 0. usef ul taI elators nforrrulatlons of the

i nventi or??ta‘?’ﬂgai% 'ﬁ?%lg‘a Ct?ﬁﬂnr% azs oxoet hyl ) am noet hane sul fonic
acid (BEﬁHA and deri vatl ves, anal ogues, and conbi nati ons thereof, can al so
be used. [B389) cul ar cAhe Jendihof the eennegterst iz eambe adiisted eileer hefera then

i nclude, but are not limted to, a macrocycle or cyclic oligoner based on a
hydr oxyalcepnactioos 142 @d@lattadﬂe(htq:)a@ﬂﬁen%ﬁntism @l alshgele]6Godaftertheat i ves,

anal ogues, and conbi nations thereof. Particul ar copper chelators useful in

t he i nverbhoactons t42aré attatihed entiegiatmt Beisélie oe8hé®E)60. In some
etraet hyl enepentam ne, D-penicillam ne, ethyl enedi am ne, bispyridine,

phenant r @mm.m@ﬁwmwmm@ BSrtno’ﬁ%Wi%ré{{d&ﬁe%_@thQ&é‘BF 9's'Pu%e§‘1’é@h£Wt?t e,

cuprizone,cis,cis-1,3, tri am nocycl ohexane achpyr and
chel at or Eﬁ%a@%ﬁ%&a@%g@ O R SR i R g'efﬁﬁ %%ﬁ'?ﬂé%oa&s
R A o Le T (N

|, 2- dlnethyl 3- hydrox%pyrldln 4-one (Deferiprone, DFP or Ferriprox);

2_ deoxy- 204N semeneyibegimeNts] e tab nestiory F04is adlyaamtp@selamedzlpow) D-
gl ucopyranose (Feral ex-G, pyridoxal isonicotinyl hydrazone (PlH);

4, 5-di hydro-2- (2, 4- di hydroxyphenyl) -4-net hyl t hi azol e- 4-car boxylic acid
(GT56- 252), 4-[3,5- bis(2-hydroxyphenyl)-[I|,2,4]triazol-1-yl]benzoic acid
(I1CL- 670); N, N -bis(o- hydroxybenzyl)eiﬂylenedlan1ne N, N -di acetic acid
(HBED), 5-chloro- 7-iodo-quinolin-8-ol (clioquinol), and derivatives,

anal ogues, and conbinations thereof. It will be recognized that

conbi nations of two or nore of any of the foregoing netal chelators can be
used |n conblnatlon in the fornulatlons of t he |nvent|on For exanple in a

I Y L Y b1 . - rr



used in the formulation is expressed in a cell, such as, for exanple, a CHO
cell, and purified by a standard series of chromatography steps. In a
further pweferwmssssenbodi ment, the antibody is directed POTiUS2009AG608ubUNI t

of 1L-12/]. d i e red cor 0 e net hods ed in U S
pat ent - QTS e, AR BRI BRERR SC AR 16 b (ol kBl PrlBRgtitiEed by
reference herein After paratl ogn of the antibody of interest, the

phar maceftiacaed ft%rt'ﬁt?rll‘eapfgﬁ 588168 ng the antibody is prepared. The
therapeutical Iy effective amount of antibody present in the fornulation is
det er mi nd8061br exanplreyarinustemkbedimants, thecistance béthiesimettaisdmm dheines

and node(s) of admnistration. In one enbodi nent of the invention, the

concent r dirstsodyf 130 earabeidontipliéd by keljstingithatposhionsofhied \Gﬁﬁﬁe(ﬁbﬁuéloﬂ théo
about 250 ng of antibody per m of liquid fornulation. In one errbodr ment of

the i nverérb@g{atea Rectanegot 'F?s! SA-68 il a8 bh stémeté&%néer&wo@térﬂﬁahs

bet ween ab 1 to about ng of antlboyph 't quid fornul ation.

I

fb ml ;?.‘%%ﬁﬁgﬂst@%%fﬁra% b@%@&*@%&%@“ﬁ%&'%%@ﬁ%f% %%B‘cgu?%o to
120 11 : 60

o ont AR B8 bRt 2%t B e BB T

ant i body dosa es of nmore than 15 rrg/rrt I n various enbodi nents, the
concent r Ai9rm g lepgth aitheisbengatad sretioni 4l Asisiowns thesannacton 60020, 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,
200, 210,inades az@nnadﬁbrmaiﬁmw@’% and a leckingebedy 808 el edmeesrhbodlineents,
concentration of the antibody is 50 ng/m . In another preferred enbodi nent,

the concehéiedkibedy 608 irdhiddxosly openibg® 1Hfoirrecdiing thé @f&f/g'a‘?éh gakyH ment ,

the concentration of the antibody I1s at |east about 100 ny at | east

about 1104tWiWHileFhe bnhE@SE H?a@t?%ﬂ}%@ﬂﬂ%ﬂaes ngréfﬁvé ?Eé fmﬁglv‘@ﬂt% of the

i nvention, the concentratio an ody | ormul at1on 3 s about

0. 1- 250 / 2 about 00 ou 10 195
0. 1250 LR850 1 "@889“@ o0 rﬁcovaeﬁ@ 3 tsBerf e

30- 175 t 35-170 abo t 40 165 ny/ about 45-160 ng/m
about 5%&%@%% ai)g JQCOyEE if%gfﬁg’)fﬁr Oabout 60- 145 mg/ M, about 65-140
ng/ M, about 70-135 ng/m, about 75- 130 ng/ M, about 80- 125 ng/ M, about
85-120 mjPRB2] about 9BsBhowMg/fig. 6Adbatcogsestor G0Rwam be adm@teoealomgsmg/m
or about 100 ng/m . Ranges internediate to the above recited

concent r dengthsyf tiee glangabslise Gbn14D. nTjhen,,in arderaiodock titeecoiatectar 600 jpart  of
this invention. For exanple, ranges of values using a conbination of any of

t he abovela&sithe tbokigB6dy 608 PRI tHRNElbAaledVRictibh M40Spsthg thr6liglethd 0 be
i ncluded. In one enbodi nent, the invention provides a forrrul ation with

! rrprov_edr%%@\% b?@%nﬁr)}%’hrﬁ‘ﬁ(é?@% uShEY fntb! QOP T®bk ﬁten%ormec?cf} rﬂ%fn' NSdy

i ngredie pr et er abl n~anti’body, in co |na|on Wt

surfacta [ S t f abo

onbod; mort10: MierBpR ARRRing ¥ B toiPe Bufiaatea 385Hn 14D o Siplo R Gopoated
enmbodi nent salﬁ formulation is free of netal. In a preferred enbaodi nent,

the for mie&HPRA4Qiand serweeicernasten 890 krplage @a%me@l@mtﬁdrsepeoeaﬁﬁn ses
an active ingredient, preferably an antibody, and mannitol, histidine,

met hi oni r[@QG%bI ysor batrevazrmusrﬁ;mgo@imentss,dhadwgingabddyvﬁosrandl slot6 fQicambe
embodi nent, the fornmul ation of the invention has an extended shelf |ife of
at | east siwolsuchitheibatgressfit dmingetion &bfarined wuh Beeitingtthe lbdking Bod 603-
Freezing the fornulation of the invention can also be used to furt

extend i trﬁto%hé'sﬁot'(iﬁoealdr@ with e @I%hggf@%%dt%ﬁtmd he Jo?ﬁérﬁhﬁ;ddﬂﬂeﬁtfs tljﬂéa

invention maintains stability followmng at least 5 freeze/thaw cycl es of

the for nti body
in-a pr ierenafofficdBy B toh e Eiirp e S iPieRP R e %Q%pbﬁﬁaﬁg. g
from about 4 to,about f rom about 4 5 to aboyt 7

pr ef er abIRP$% B%t%gﬁpggte[cgs%@at J’Py |ﬁl1§0én%r9€1= iIpeytsy ?Brﬁi‘ﬁélﬁ@‘gﬁ?b about
6.5, and nost preferably has a pH of about 6.0 to about 6.2. In a
particularly preferred enbodi nent, the buffer has a pH of about 6. In

anot her preferred enbodi nent, the buffer has a pH of about 5 or | ess such
as, for exanple, 2.5to 5.0; 3.0to 5.0, 3.5t0 5.0, 4.0to 5.0, and 4.5 to
5.0. Ranges internediate to the above recited pH s are also intended to be
part of this invention. For exanple, rah$es of val ues using a combination
of any of the above recited values as upper and/or lower limts are

i ntended to be included. Exanples of buffers that will control the pH
within this range include acetate (e.g. sodium acetate), succinate (such as
sodrunrsuccrnate) gluconate hrstrdrne citrate, phosphate |nidazole and

. T  r r Y 1 I Y B Y b1



about 40 nmg/ M of mannitol (corresponding to about 4% mannitol). In a
preferred enbodi nent, the conposition conprises between about 1% to about
10% manniwol2piomes43spr ef er abl y bet ween about 2%t o about PE¥USatMIt@I? and

nost pref erabl out 4% mannitol . I n anoth odi nent t.he j.nvenfion,
t he pol yo‘for@%?ﬁ?r?gqecl NS MYeRE vied h%s?%‘r"ﬁﬁf‘sﬁ%%g ﬁg@f Qﬁé Within {rl?rs ot
antioxidapt, may al so be added to the antibody formul ati ons descri bed

her ei n. Wabilizer can be used in both Ii quid and | yophilized dosage
fornms. Fornul ations of the invention nmay conprise nethionine, e.g.,

L- Met hi orl0R64] as a st #baimamner stoilactodhplcnnbgtogddR| the axindiceGO0nedrhmbeni ne
may act to strengthen the stabilizing effect of the other buffers present

in the fatachetiton pdfiamtseissué or aesHezl neohetig@mntanesdivé hén cangint i on, under
certain circunstances nethionine is present in the fornulations as part of

the buf f edmpygihRiRtSNstt dhe BSnRedbrBOO ii§663i%i<?r9éd Sﬁ?fﬁ’?%%ngm&ﬁoﬂgl 4y be

present in a fornmulation in an anmobunt insufficien cting as
tabili _ i _ in Lati ‘he i ti
enown 1 o TRUEAER ApP,oq dSGEI e, Bn BERLE GBS Fapliiol Pl BRkerdd, ™ ©
| yci d inine. Cr tect ant be included f I hilized
dovage.  OPE by PRA Suracs Slhepoudy 18, A5biighnsdTescElb obne eartioptm 490 or

0.5-1.0% sucrose). Qther suitable cyroprotectants include trehal ose and
| act ose. nligfiepigEiret surface tawhigh thescannestasdddds te betaitaghed bayther, as
formul ati on. Exenpl ary detergents include nonionic detergents such as
pol ysor batessribed gbpveohysriairaerbodinedts, after ¢acir oftbeoanmectrs 600 .have

pol oxarmer 188). The anmount of detergent added is such that it reduces

aggr egat igenoattadhedftorts patieat atiddUeosiytharsieat 180 Nihdi Reshdialftigimehen of
particulates in the formulati on and/or reduces adsorption. In a preferred

embodi mrerde\itle Ed1EpE 'i‘iéﬁ%rie‘arlo graﬁué@é%ﬁgb% *’é@*pf’{éﬁéi&% iﬁ%% geLgot that is
a polysorbate. In andther preferred enbo |mar9 0 e I nvention, the

formul ati i etergent polysorbate 80 or Tween 80. Tween 80 is
aterm ussg@rot%g{aﬁt@s@%i\&g&b%l yoxyet hyl ene (20) sorbitannonool eate (see

Fi edl er, bﬁﬁyon der Hifsstoffe E,di tio Cantor Verlag Aul endorf, 4th ed.,
1996). Id pr ef er r SWVIRISEMBATIMENME. thefish ado B E eak Mchdeanuetrer®f 001
to about 0.1% pol ysorbate 80, or between about 0.005 and 0. 05% pol ysor bate
80, for dRashAisMatefacigatotightapivgtofdheemngaten sedtichs, 14biouproducstheor about
0. 1% pol ysorbate 80. In a preferred enbodi nent, about 0.01% pol ysorbate 80
i s found desiredanounhdfdension af tHehsurrowreting tssuedsindasae ehdrbdimehtse tHexap! es
herein, certain of the fornulation conponents nay be included or present in
the for mPoyi 180 ¥ elide@esthtatté yoridrerr bﬁ@(térli‘iﬁ? %ﬁ@@lddgfayed)éeét%sﬁfﬁd, body

nol ecul e, e. W t hout pronoting or increasing Tragnentation of the

g.,
anti body tﬁéﬂegg;fhaeagmp GG /&léétrétgﬁoiﬁgtxsgggr%nggg)t&%hésOr bates (e.g.,

pol ysor bat e or polfoxaners (e. may be added to the

formul ati | t hout pro i.ng_or increasing antibody_fr tion. .

Pol yol s, [@88@1 nanni tg|g?9%gygg[éatg§@goerﬂ%r ﬁe"'%ro?r@?%f'ﬁ%ﬁ%a; Bh uBCHEIRGk i ng
or increasing anti bodly fragmentation. Amino acids, e.g., arginine, nmay also
be added ¢ &egﬁ@ xsRiRE EEwogirnaRist apd &gt ithiusirates @ eardipheptaway iy o
fragnmentation. Organic based buffers, e.g., acetate, nay be added to the

f or mul at ito@ fivgttbiedyt136y offogi Aly. s shwvredbe eipraated sestidnsatyteattand drom THeus,
acetate (acetic acid) may be used, for exanple, to | ower the pH of the

f or mul at ifiost bedynt80 innegiriuswitectibhec Furtbet, i sdtebiprédiyusly, ihRariadsi body

nol ecul e. Further, salts, such as, e.g., NaCl, may be added to the

Formul at icpbodimaees, thE nuRbe? ablisisitidh of %éc!?\eelf)ﬁg’(éj‘ﬂgya&%ﬁfin Hlﬂg d&:ﬁn\ﬁiarif BFbeon

the stability, e.g., fragnmentation, of the anti ecul e.

preferre ! f } j lation is a 1.0 nL solution
in a conggﬁﬁgggkggggpﬁﬂn%?%Hgﬂ%%g&éﬁﬂ%ﬁﬁggé%%&%ybelow in Table 1. In

anot her iment, the fornmulation js . solytign .in a container
Tabl e 1: ?QB% m_ SoIﬁ?ngHT’P Bt '936&5& ﬁﬂaﬁgig@?mﬁﬁtgeayﬂ Odeeludas priotatable
enbodi ment, the fornul ation contains the above-identified agents (i.e.,

ant i body POosiRR 690+ bhvaiieys egbrdimentss the retatabledoastion P inageiablyergagddl | y
free of one or nore preservatives, such as benzyl al cohol, phenol,

m cresol, chlorobutanol and benzethonium d . In another enbodinent, a
preservative may be included in the fornulation, particularly where the
fornulation is a nultidose formul ation.1®ne or nore other pharnaceutically
acceptabl e carriers, excipients or stabilizers such as those described in
Rem ngt on' s Pharmaceuti cal Sciences 16th edition, Gsol, A Ed. (1980) may
be included in the fornulation provided that they do not significantly
adversel yaffect the desired characteristics of the fornulation. Acceptable
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for the purpose intended. Such conbination therapi es may advant ageously
utilize | ower dosages of the adm nistered therapeutic agents (e.g., a
syner gi stwo 20tvemasut i c ef fect may be achi eved t hrough Ph@/USS@9066049

conbi nat i her whi jnotur.n,. . itsS us f | o dose of, t he

ant i body Vﬁg‘ é@ﬁﬁ'@%'%ﬁ?&s{*@&’ L\ 'H«al:r@;zg}t gocwrélpﬁélg? Fﬁ)'}gﬁ\ﬁ@ ﬁ%‘gloﬁ\sn #48%si bl e
toxicities, or conplications associated with the various nonotherapies. In
preferr e@@?{?@&li %ﬁ?@%@mpﬁg'nﬂﬂvén@‘?dﬂt,er% vk T2bbgs arfatbsiamiady tCMBnCHE@l
subunit of 11- 12/1L-23 is cofornulated with and/or coadm nistered with one
or nore &h@pei sndithe elongptad sectinperitdd arleattanhedue dheibufface of thet integnal

di sorders in which the activity of the p40Osubunit of IL-12/1L-23 is

det ri mentvedll 7Zor Thgasfole; asdhe aotatdisnd postiorad0 Bodyatear thedntPhalawiipyaul at i on
of the invention may be cofornul ated and/ or coadm nistered with one or nore

addi Ui onabighed | Padhe il v bPiohs! Qb AgdBaBecia Haodime gt bl nd

ot her cyt oki nes, or that bind c surtace nol ecul es

Furt her i r i . invention be used in
Conbi ot che 18 g aehabivaf 708 B B ie80 Dlrib bt plnfte 4ot

Addi ti onal apeuti c agent.s which can be .conmbined with the fornul ation of
the i nver’ﬁ"?'tﬂﬁé{r ?W?r?éﬁb et MYapRIng cg_tﬁpg[?cg}gat seglianpg140 groungthe
exanple, at columm_76, line 10 through colum 78, line 53. The entire

cont ent s iperna walt 620 cagsesstheidistapge thatithe elqngaied aestions Mbextestidramce.
The formul ations to be used for in vivo adm nistration nust be sterile.

Thi s i s nbadirdtyaalyctitpto lshddciepséd ltd peddume 4 Hesicaghtesis@n indissuk tatiaiched to
menbranes, prior to, or follow ng, preparation of the fornulation. V.

Admi ni st rtag icBAneétorHON AR lop theshddtel d00 R edtlibdd abotde |l syPBldBodiatene used
in simlar indications as those described in U S. Patent No. 6,914, 128, the

entire c ] i { - Dy ke, t her
ot ai 1 ed el o 0" he AatbIS BB i PO RY G bt FAGHERSE: IR Bt L0t
the i nvengi [ ntib that. hinds to IL-12 and/or |IL-23, e.qg.,
bi nds ¢ o 58 BElGR P BNaretm b orete03 £ 90, i S ATD P oREeRS:  vi {y
of IL-12 and/or 1L-23, e.g., Inhibits the actjvity of the R40_subunLt of
IL-12 andP 'OPquéllé‘? f%t@@%&om%mﬂ In 3 gepchirgetionorppsits the firstalirection
activity-inhibiting fornmulation" is intended to include fornulations

conpri si ngcreasepthadigiancedhe sionpated sectians W@iestendifrarg the figgt boldyrd@9.t o t he
p40 subunit of IL-12 and/or IL-23, and inhibits the activity of IL-12

and/ or 110Q88] e. g., i hhidnidus ¢rinbodicentsiywilf bé Hesiplfle so lvnidbiliok the- 12
and/or IL-23. The |anguage "effective amount” of the fornulation is that
anount neeRRsiEIEYpRlios Whb] sSh@tHerbré fRitHS ferigkh ﬂr?atarﬁ@éwn/gbkee%&fbtdsww

(e.g., to inhibit activity of the p40 subunit of IL-12/1L-23) e.g., prevent
the vari QhSedtPlBRONSiSPbod 38 QB! ightSH MR8 Palirdd HEdkL MaMalold 2

and/or 1L-23 activity-asso state.

effectiv f th or g tion,.LS_the amount necessary to achi t he
dest red SoUTE eMnchiedf i 1R B4P Fab 2ab i BEmRBlAE S RCRRE el b | o
the amount sufficient to inhibit detrinmental 1L-12 and/or |IL-23 activity
(e.g., dOPEr %ia'ﬁteﬁga%? with hedpnenwalh 189 @ndfarirottalle_pppiion 768) In pamenot her
exanpl e, an effective amount of the fornulation is 0.8 nL of the

f or mul at iesnoedimeatsithg Iakingymechanisir0 03 drganbeafordigtirdsbibyal{cev mtatiéi®ony or 80
ng anti body), as described in Table 1. In another exanple, an effective
anount oftightemifigimuhauirestidn Butotahe toiger] tHerubyhilowingaiihaénlhg ®yT@istagnt or
100 mg/ M of antibody (e.g., 50 ng or 100 ngy anti body), as described in
Tabl e 1. tHbeotatdhe b rar®y ndCaRvEatiNg Qﬁ)@@ﬁﬂf@'}%l ;ﬁ%v%ﬂﬁﬁ%%@ﬁﬁt%? §°t?§°'t"[]ﬁe

si ze and wei ght of the subject, or the type o e or exanp

choi ce of = Il L= LVt Y-dshkbiti.ng, f,ormul ati.on can.affect
what - cond? SPTecembeaffichid ine joBdng FiacAarh Tab e Rk e e by
woul d be able.to study the aforenentigned factors and npke the

det er mi n& PIRGIES NG, RAYV, Ais 2i KERWTa (i atind Usher B ceramershanisrents. e
activity inhibiting fornulation without undue experinentation. The reginen
of adni nirdfchgt meghaaismearbe rerersidie te allowtighbteningand deasemingrwban. The

I L-12 and/or 1L-23 activity-inhibiting fornmulation can be admnistered to
the subject either prior to or after the onset of detrinental IL-12 and/or
IL-23 activity. Further, several divided dosages, as well as staggered
dosages, can be adnministered daily or sdQuentially, or the dose can be
continuously infused, or can be a bolus injection. Further, the dosages of
the I'L-12 and/or IL-23 activity-inhibiting formulation can be
proportionally increased or decreased as indicated by the exigencies of the
t herapeutic or prophylactic situation. The term"treated," "treating" or

e N " o, o g,



inhibits IL-12 and/or 1L-23 activity (e.g., activity of the p40 subunit of

I L-12/1L-23) in a subject suffering froma disorder in which IL-12 and/or

| L- 23 actwoibw/ies4ddetrimental . In a preferred enbodi nenPCTiUuse000066049 at i on
provi des an.effective dose of 40 0 8 r 100 per . injection of
the acti VESIRgr i'&li"@ﬂ?‘,’s ?HE’%HP?B@S&‘E fl?rﬁFB%Y ﬁéﬁ C@HBB@H&%I‘&"?'EE € fornul ati on
provi des an effective dose which ranges fromabout 0.1 to 250 ng of

ant i body Me¢hapis /&9, Ineng eaadineedts; (e rieasemechanisiuf Jcaninaude a
formul ati on may be adm nistered as two, three, four, five, six or nore

sub- dos e udiomi ati switchdtat eqra cantedlyopsratiqrp obihvel latking mechemlism t730dog@mgaget he
day, optionally, in unit dosage forns. In an enbodi nent of the invention,

the dosam@fgagbeoaréad@wMiréaidm@fﬂw@rlaukiﬁ%in@é%ﬂa_sﬂémm.enn@bmé 1 to about
200 ng. In an enbodi nent, the dosage of the antibody in the forrmulation is

e i e bR R R
mel uaes ik okl RSN ARRHL L0 s ok Tosolin Ak ARl Rk Ags O nar

binds to _L-%Z and/or IL- 23 (e.qg., binds to the 840 subunit of I1L-12

and/ or | [ArESUORRQT t@)@'ﬁ’w @t@t@ypt Srseé%ﬁﬁl'@?“% byhpei the firgtgliregionadn 40,
50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200,
210, 220 sopzpembaginentsstheniglearenyeshanisey fdkican disengape thdtookingeci t ed
dosages, e.g., about 2-139 ng, are also intended to be part of this

i nvent i omedranismatgol t, alloangtatiaf inveitheelingstiog. a conbi nati onof any of the
above recited values as upper and/or lower limts are intended to be

i ncl uded.jobg9] s t0 beas@hedn! IfbeNRFELIRNIERSs BRFigLarX aMqt 78 L. fRavMIdyt ¥
of the condition to be alleviated. It is to be further understood that for

any parti SIHP if i iqﬁﬂﬁ' | ed over
time accofsg %n to tﬁg{ql%%ogrﬁggg‘% vﬂ%@@@%ﬁé%ﬁﬁe pr(') %&é@%@?u%g}éﬁhﬁ)%f t he
person adm ni stering or ervising.the adm nistration of onposi tions,
and that S & ,5888%&5 %%#Q?Bptaﬁs ﬁ%fcg?@t%cﬁrwgﬁbpé?rg;erdmf?gﬁdﬁa?@mﬁot
intended to limt the scope or practice of the clainmed conposition. The

i nvent i ofMRAINESEs. dhasmppariags canihaveradired pesition ehodhthenasinheny ehibrer

life, which, in one enbodinment, is used to inhibit IL-12 and/or IL-23

acti vi ty first. pdy B¥.i i sgmefembiadipeotss tieinpeniofs idoes hohmibbver ad the2@fatablea
subj ect suffering froma disorder in which IL-12 and/or |L-23 activity is
det ri mentpairtiorc 30P1is siovegd ptherety\s teritrdlling the ditection £I6hg amictHebsidhgated
antibody portion of the invention such that IL-12 and/or IL-23 activity in
the subj egttibgs 180 REHIOrcTEIREGIraDhding 1i88ud Levih é’é‘ﬁ{eoélogé’atéé Hcfiond! 180

I L-12 and/or 1L-23 and the subject is a human subject. ternatively, the
subj ect : nmal expressing an |IL-12 and/or 1L-23 with which an
antibodygggnpﬁggFﬁeention cross-reacts. Still further the subject can be a

mammal | ich has, been.introduced IL-12 and/or IL-23 (e.g., b

admi ni st &gﬁm of IL- H‘Za‘gcﬂti?%raﬁ nLéjtfg QS?V'BVSIXXB\'%E@?&mQﬁd'&ﬁ”?ﬁllﬁ‘%‘yﬂ’QHaﬂor

| L-23 transgene). A fornulation of the invention can be admi nistered to a
human suljeaénenbdeyiges A8 ganallowr Meskanical eatswsd in genjueetisewihyedueedne
enbodi nent of the invention, the |liquid pharmaceutical formulation is

easi | y adgmesswe tierabye Aosbidihglynas stewn in ig.esiirtpé dirstdoddgr 184l farthen which is
sel f-adm ni stered by the patient. In a preferred enbodi nent, the

for mul at iisslu@és &@nhaeAtRETONSigadY o éigg%qhbhrmwgas%é m£6f he8duced
preferably single use. Mdreover, a fornulation of the invention can b

e
admi ni st @ﬁ@r‘ép?%g%é?@?g .”ﬁ%“ﬁ?'eoy\g?fﬂ‘igééhrﬁ&témié-]rfjc?udaéédér%g%aﬁpéflz‘@ th

whi ch the an ss-reacts ., a primate, pig or nous

vet eri nary_.np . R anj del _of hu | sease. rding. t he
atter, Siemee BN detied Wil e Jplba ol L b8 BRRpo TR SR I
efficacy of antibodi es, of Lge invention (e.g., testing of dosages and tine
cour ses GPTHRHRIGRUPR Withghiluid Rasgage 1REtBaHPasses thegugh thedirsidhamy 13hangi ch
the activity of the p40 subunit of IL-12 and/or IL-23 is detrinmental” or "a
di sorder in which IL/12 and/or 1L-23 activity is detrinental" is intended
to include diseases and other disorders in which the presence oflL-12
and/or 1L-23, e.g., the p40 subunit thereof, in a subject suffering from

t he di sorder has been shown to be or is suspected of being either
responsi bl e for the pathophysiol ogy of 2he disorder or a factor that
contributes to a worsening of the disorder. Accordingly, a disorder in
which I1L-12 and/or 1L-23 activity is detrinmental is a disorder in which
inhibition of the activity of 1L-12 and/or IL-23, e.g., inhibition of the
activity of the p40 subunit of I1L-12 and/or 1L-23, is expected to alleviate

e o - Y




to arthritis profoundly supressed the onset, and reduced the incidence and
severity of disease. Treatnent with the anti-IL-12 mAb early after onset of
arthriti swoedwosss3severity, but |ater treatnent of the mCTaSaswlocdone
anti-|IL- 12 after the.ons of disease, had m ninmal effect on disease
Sever |ty 1€ g CphihunidRia B welnd BRRTHERTRS 1P aravins irdlcse WSS eor *t ne
p40 subunit of IL- 12/23, 1L-23 was shown to be critical for the

devel opméM@r@8¥- col | agen induced arthritis (Mirphy et al. (2003) J. Exp.
Med. 198(12): 195 1-1957). Accordingly, the human anti bodi es, and anti body
portions [@@71lhe i nvenkigoBAdlustiaies sedotnd treetmentfdavicex20f| ascordiegtat oi d
arthritis, juvenile rheumatoid arthritis, Lyne arthritis, rheumatoid
spondyl i cesairosternplaihheirbodlirasntsg Al shéwh NhietdeviceTT0 lddes 4 ArchBhicapdy,
or antibody portion, is adm nistered system cally, although for certain

di sor der oahReAl dadlEs Qhét él@b'n%lueu ;§1ﬁr3§1%6329@gf gh}]ema ﬁe%oegntsbon may be

beneficial. An antibody, or antib port e inventioh also can be
d t d t th

£ oat ment i ehubg et 1 B, Ehf?%%aﬁhe%rnaﬁi %ct%%S SRR me'aind ’
Interleukin-23 als I fl :

o onn o dpedsaentpth 3l Belbitiaghetile & Sirat dabevayinacaad gamiing 4 Bigung and

I L-12 occurs in the intestinal nucosa of patients vvlth Crohn's di sease (see
e.g., Faitebettreated. Asshown, the elanoeteshseetions1140 arssatgdedrarthesbaet esingl |
(1997) Amer. J. Pathol. L50: 823-832; Mntel eone et al, (1997)

Gast r oentcennécigys @0Q; asldéSeribetABith mgeibto BigsabA e(nl:B@B.) iMearous). Pat hol .
152: 667-672). Anti-IL-12 anti bodi es have been shown to suppress disease in

nouse nDEphtsodineRtd, iahlySof tife BonnddiBiE destibed Hedbintihay be-wdgnockout nice, and
recently in IL-10 knock-out mce. Increased expression of |L-23 has also

been obs i n patignt

i nfl arma ?)cry?jbomel dl‘(se a?ermlEé.}r&éQ!%Rl@ & %ﬁ% gl tl stﬁgqu'%g gqgfg 6gnockout
m ce. en, shown t SSEI’III al . t colitis and
o or omo BoMHTS wikae %‘FI“PHP%'EFS e 8ehloediap fHovn, éﬁﬁé'ﬁéf&ﬂ&?ﬁﬁlnlgﬁlugﬁé 40
nouse nodel s cif colit] g n I L-10 knockout mce (see e. %@ revi ew by
Zhang ot raietatlepgion 250 aHachedima sRapheiciNieying. meshanis 248 <h pigihe, he
antibodi es, and anti bod%/ ortions, of the invention, can be used in the

t r eat menelaigated saabaiso 46) prnettachaskiestbe spoohnt tighieeinsd‘necfwiism, so that
Interleukin-12 and Interleukin -23 have been inplicated as key nedi ators of
mul ti pl e ascherotsitable Poplics350is aitatehethentdyitebing rhéctahiphls sngageetor | L-12
itself can be denonstrated in |lesions of patients with nultiple sclerosis

(W ndhageitrehsétensidnl#dhk elonga‘téd sMeflond $20, th8RebySAfng Wouhahargiis al
(1997) J. Neurol. ScL 147: 14 . Chronic progressive patients vmth

mul tipl e sgl i f IL-12.

| nvesti gati onsn(?('sdvﬁ”? £$%%ﬂoqn n%b{o%'beb Cr&eeln?e{%tﬁ%gl S (APCs) from
patients mul ti pI cI er os ed a e ser es of

i mune | mﬁ‘;ctl ons *ﬁ%r B3 eécﬁse‘gﬁbg}’%%ﬁ thf‘%? ¥s1i »Madi ng
to a Thl -type |mmne response. |ncreased secretlon of IFN—g fromthe T
cells | e&ertan erobediseents  thedeyicaige? can ingludees intgmal logkng Baskeasm he
cycle leading to a chronic state of a Thl -type imune activation and

di sease @EBah ashratehetsystgm deat)allemscrotdin in okeadirecsioh, ddile pedvesliBy. The
roles of IL-12 and I1L-23 in nmultiple sclerosis have been investigated using

nouse andounier extoh Mimsameémbodinteris cbphsoonyetiy ﬁtleﬁm@Eaﬁéq\,héméml Z4®¢an
multiple sclerosis. In a relapsing-remtting EAE nodel of nmultiple

scl erosi %dltﬁdé"b%%ne@ro@tge@?é Wﬂov\ﬁéé‘nﬁ’éﬁr{an#ﬂ aé%ﬂﬁeedﬁmﬁglrﬂﬁﬁ%é@' s and

reduced clinical scores, and treatnent with anti-IL-12 e peak of

Ceores. JrEiof 1o bRE @%@%ﬁﬁ?ﬁg %aﬁg@“ﬁéé i PR LB L 2 st 1 ne

p 19 subunit, of |IL-23 r %ff uct | n of EAE and reversed established
di sease Eﬁéﬁ@‘i‘?deﬁ”‘aﬁn'% iptaiabie,PRRIon 47k stigation 116(5): 1317-1326).
Usi ng gene-targeted mce |lacking IL-23, 1L-23 was shown to be critical for
aut oi mune i nflammtion of the brain (Cua et al. (2003) Nature
421:7440748). Anti bodi es agai nst the p40 subunit of IL-12/1L-23 were shown
to have beneficial activities in a nonhuman primate nodel of Miltiple
Sclerosis, e.g., EAE in the common nmarnpset (Hart et al. 2008

Neur odegenerative Dis. 5:38-52). (See a0 reviews by: Gan et al, 2004
Crit. Rev. Immunol. 24: 111-128; MKenzie et al. 2006 Trends Innunol 27:
17-23). Accordingly, the antibodies or antigen binding portions thereof of
the invention nmay serve to alleviate synptons associated with nmultiple
scler05|s |n hunans D. Insulln Dependent Di abetes Nellltuslnterleukln 12
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psoriatic |esions, and decreased expression of IL-12 and IL-23 was observed
after psoriasis therapy. A genetic polynorphismin the p40 subunit of IL-12
has been WOnkedes435i ncr eased susceptibility to psoriasi SCT(USe@9/0660g? ,

revi ews rti et . 007) J.,.Am . Acad. r mat ol 7 : -1068;
Fton ot W07 007y clmsafin Bhisy 5ot PEoUS. 4ae Thectiony; 238 o2 he

I L-23 have al so been jdentified as critical factors in psoriatic arthritis
(see e. gconfigyregiorgciliiaés mechanigal woynd daesmipovbils allewingreduged pressyie
Accordi ngly, the antibodies or antigen binding portions thereof of the

i nvent i otherapys &ogerdinglyl inenartaine eotioditentsk the fiiss bode 280saanhinglsideiaafiiid, as
well as psoriatic arthritis.F. OQher Disorders Interleukin 12 and/or

| nt er | eukonn@&toplag thatcedrt be #lidiyotsupied Wi @Fuh@i in&%ﬂ@ihéﬁ&@a?}aﬁma

vari ety of diseases involving imune and inflamratory el enents. These

di seases TihaCh HdonREtoR2 86 %Qh ihdIt4é & ddéniﬁd‘%%@%h@i neédmifruhicite with. a

osteoarthritis, juvenile chronic arthritis, me arthritis, psoriatic

arthritig,,: j riti-S, 0 stem.c | .

er yt e S RS A bl B PO AT PR n R Er RO Tty

di sease, insuﬂin dependent diabetes nellitus, thyroiditis, asthma, allergic
di seases W riasis, dermatitis scleroderma, atopic dermatitis, graft
versus host_di sease, organ transplant rejection, acute or chronic inmune
di sease 48@8RJi at ed wi klg. Srilsiratesaefaiaraxempary embedingrys of a wound

at heroscl erosi s, dissem nated intravascul ar coagul ati on, Kawasaki's

di sease, t@atmehtdelNice866, Asapith ceitaingyredionsty, deduribed devidasgtie devics 000,
Wegener' s granul omatosi s, Henoch- Schoenl ein purpurea, mnicroscopic

vascul i tiiscloded 89irdti BHIGYTBO0 KAViIAG Wo a8 hhote diemadtblisecti@ DD exteiRIMd frofhock,
t oxi ¢ shock syndronme, sepsis syndrone, cachexia, infectious di seases,
parasiti k; , CéZHq '@M | &N : e
nyelitis?h€ﬂﬁ$?ﬁg?gﬁ©s o @?ggf arklns%%'s d%§§§§@§9§f9ﬁgﬁwégwéf |Sé§%§,
stroke, imary biliary cirrhosis e ti,c,anem a | i gnancies, heart
o ture, MpoRiEaraiisFid of erfeae Sberclb B soBRel Sg arBRes iy andul ar
deficiengy type | and pq&yglandular deficiency type Il, Schm dt's syndrone,
adul t ( a%mi*ﬁ riBg Va4 tcatdessa capirfton®d apeliird to angpericdeaedd a,
seronegative arthopathy, arthropathy, Reiter's disease, psoriatic

ar t hr opatPhgssuie deerapy weviee! 120, asatasieribpd pihgvioeslyer opat hi ¢ synoviti s,

chl anydi a, yersinia and sal nonel |l a associ ated art hropat hy,

spondyl o§00T8lpat hy, amhbeseehibslitiestadehavesreachodfehe iengaaeédpectiaid er gy,
aut oi mmune bul | ous di sease, penphigus vulgaris, penphigus foliaceus,

penphi goigd drenffisthlo OnPEARR. toaHé AISTHYUG JBLAD.IBhGAteBNRRIbA reb&I0RES
positive haenol ytic anaem a, acquired pernicious anaenma, juvenile

per i ¢! OBrHATAA. HEYE Hbkinfll ERBIRAIHISAS O59 LR Ind e BRI aRFionS WadUre
mucocut aneous candi dirasi's, gl an el arteritis, prrnary sclerosing
hepatitis, cryptogenic autai ne hepatitis, Acquir I nodefi ci ency

Di sease §9ﬁﬁ?%ﬂ¥?gﬁﬁﬁhu‘? P@&gﬁfﬁﬁjﬁ%@ﬁ recaiying %ﬁ'ﬁf‘a@% &"g‘g‘i’eéﬂ SPiEfatitis C,
comon vari ed i munodefi ci ency (conmon vari abl e hypoganmagl obul i naen a) ,
di | ated EMRALMPHIFaiNGiUde afamals eornacten eReNiay sPNEgUTELitPeeeivePenat ur e
ovarian failure, fibrotic lung disease, cryptogenic fibrosing alveolitis,
post i nf lcareaponging mrexistal endlpdricryoo0 feraseg ai maker senndcidr porboamonihe s,
connective tissue di seaseassociated interstitial |ung di sease, m xed

connect i \etorigatediseclicira®40. assakénatieslehd PO ribricos® can peimed feeher Bsdsgh
associated interstitial lung disease, rheumatoid arthritis associate

i nterstithabithinider RRASH 048 Sibrfer m%qéng(hgﬁe%a@ aaHga@a%ieh%o' ung

di sease, dernatonmyositl s/ polymositis assocl ung di sease, Sjogren's

di sease i - di | OSI g £ S i ung
di sease, %\%gég]c%fﬁl ﬁlgr(pl tlcghg]g Pg{s%&ﬁﬁ%%g @éé&@%ﬂﬁ%@%@%éﬁ%ﬁ ﬁhé%@%?t?ﬁgalqcﬁng
di sease, drug-induced interstitial | dj. sease, radiation fibrosis,

br onchi oIS?Fii"gn gg& %Fﬁ’ﬁ?,e@ﬁ?@me@t%o%?ergﬁ §ting tbﬁé%ﬂ?ﬁiﬁioé,thq? ?l?ﬁ!@@&q ic
infiltrative lung disease, postinfectious interstitial |ung di sease, gouty
arthriti secienoPHnthe ermél;mrﬁvm 950myaebe ramoyeechaimat pfdareduce the devdéeal
aut oi mune or lupoid hepatitis), type-2 autoimune hepatitis (anti-LKM
anti body hepatitis), autoimmune nedi ated hypoglycem a, type B insulin
resi stance with acanthosis nigricans, négoparathyroidisnl acute i mune

di sease associated with organ transplantati on, chronic i nmune di sease
associated with organ transplantation, osteoarthrosis, primary sclerosing
chol angitis, idiopathic |eucopenia, autoimmune neutropenia, renal disease
NCS, gl omerul onephritides, mcroscopic vasulitis of the kidneys, |yne

di sease, discoid lupus erythematosus, male infertility idiopathic or NGCS,
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liquid J695 formul ation during repeated freeze/thaw cycl es between -80C and
37C. Exanple 6 provides experinents that denonstrate the stability of the
i quid J69b 2hovassd3at i on during accel erated and | ong-t er RCIIUS2@YO6@HY var i ous

t enper at ur.es, |l e 7 praovides nethods, and..nateri,als used i er f or mance
of the i &V&m??‘gﬁﬁé@&ﬁa%{gﬁ%ﬂ,a%ﬁb’&ﬂ phe 5%%@8-'@.30@%5%8%8@ ®vi des
denonstrates the cleavage of antibody containing | anbda |ight chain in the
pr esence B¢ elpngated pactigns a ean inclyfe swaf pidges or npimesiSOS e alloy the
denonstrates anti body fragnentati on and prevention thereof with regard to
vari ous senrgaiedisecidnatd boblg pudediirraugbrihaetbreaited sectiaromgeeivarg portibhese
paraneters include, but are not limted to, solution pH, antibody

concent r @460andippovide 3t loekiay edhdrismfthanprest hnhetalpegsd seenemny4@t i on of
fornmul ation buffer, surfactants, and stabilizing excipients. Exanple 10

1 BT o5, SO el A R,

at different terperatures. _ . hods ni t or
used to- qat SPEeTTE ey heknnlGhL i BRI Baner SBobe et ed BBERA Rt "o ng

weak cation .exchange hi gh performance |iqujid chromatography(Shi padzu | OAD
LG it HORB (R PortEodudktt RER o0F SRS rmeRh iSRS MA@ BA Wikl Tete dre%
weak cation-exchange stationary phase (D onex ProPac WCX-10, 4mm x 250 mm
Di onex Csopyeationally deseribedias plagtic andawfsiadies. of charge. One hundred
mcroliters, at a concentration of 1 ng/nL, were injected and the sanple
conponent[80RE} e r esol Aedhotkd bbavagnivaciveasmimdimehts thedvaumdtrbatmete) and
decreasing pH gradient in a phosphate buffer system (Mbile Phase A° 10 nM
sodi um phRsiRetnbdaséd forilbunds hé@mnl?}dlg ||iﬁe_5’:h@asiere§ma¥%ha%§.0¢ig}6mdqheﬁpé}%e
di basic, 20 mM sodi um acetate, 400 sodi um chloride, pH 5.0) at a flow
rate of gl : | kAl : g r ut the
| s nghaffert wbihe TRal RERCIAILE 818350 D sUpGeRlifp noctlb i

anal ysi s and sanp prior injec

| dentity of ks was_.det er m.ned, by conparin he relative, retention tine
of the microplis T PETal G Thedt R At by 4 dsyilen B el blafiorlr -
sanpl e a%giélnst h%e reference standard material. The heterogeneity profile
for the tievcesfiffe! Grrlonandi§rarmdussddyapeiiedraament dewicer %%'wabﬁﬁgrd
chr omat ogr aphi cus)_rofi | e. The sum of the peak areas in the main isoform
regi on, tdeyicecd i hclustEisonfirshbody83Pasivo paifs oh etongates sestione 848 848ach
reported. Al reagents were purchased from JT Baker, (Phillipsburg NJ)

unl ess stexterd flofif thedinst yod yEBE0DIrecdriain eh@SdiBients, rackldf e ElmgBtettli ng
ELI SA was used to neasure the relative binding capacity of the anti-IL-12
anti body stefiénseap! #4¢ ndilides 8 E;aj’a‘ﬁ1 &'téu‘b%térﬁialliﬂ?fﬁrélfel ERINGRRRFSSS affard. In

this assay, rhlL-12 protein (ABC) was bound, rough an over ni ght

Chestor. %ﬁ?ﬁﬁ%@é’é‘%ﬁtﬁfﬁisﬁgi LbfPbereht |§8§’ Yeley 8 e B et ¢
50% S . i Pi Bi Inc, R
55 and GAUShSNIAEN HS35 helaaB T seeRa B h o e i7

Leord IL) in
nqd 9" £ r om
160 ng/nmL to 0.625 ng/nl and | oaded into the rhlL-12 coated wells of the 96
vel | mi crégiarged fﬁ@'&ﬂghaw bapttarked isaaligst’'s skin ereibgiissee. o tha soast
anti-human 1gG HRP (Pierce Biotechnology Inc, Rockford, IL). A TMB

Subst r at € 6k averiying & woBindt dcaniodfoilye dris, ofRbe Idlanghted kpctiars 84k B40S cahe
substrate for a colorinmetric readout. The percent relative binding capacity

was cal cylagselroaghtdpeniijs 812fn thedirsthokaB 86 antinaMekitddtoRRIcanE letids B8 €
fit for the standard and sanple. Exanple 1.3: Size Exclusion HPLCSI ze

Excl usi o P, t ) i : i u | OAD HPLC
vt h SPD oo o LeROHIRCIIARFLEDPSIE JReRYE e iRl by BIORINTRE L | it

protein j i i L 2 ) inje .on um_to obtain
suffici e%;a hﬁ%gﬁﬁ? é dﬁ%%g%??@%'“ﬁ{ﬁ@’%‘f#%{ﬁ?:eﬁ%rbcgé?%i'gﬁs ?ggtﬁg‘{’ ie&é?'? at a
flow rat f 0.75 nL pe I nut.e using.a. . Syperde el filtration colum (CGE
Heal t hca @?\ﬁa%r_] é&‘? %‘?ﬁggﬁ@rﬁ ffg'?’i@égga ,OL#IQ?Pg&} ”%%Hﬁﬁroﬁﬁf%‘gﬁ%ﬁ PR y
phase and 2 11nM Na2SO/ 92 mM Na HPO, pH 7.0 for the nobile phase. The
colum tenperature was nmaintai ned at anbi ent tenperature during the

anal ysis. Test sanples were injected in duplicate and nononeric J695 and

ot her species were detected by absorbance at 214 nm Purity was determ ned
by conparing the area of J695 antibody to the total area of 2 14 nm

absorbi ng conponents in the sanple, exckféding buffer-rel ated peaks. The

nmet hod was capabl e of resolving high nol ecul ar wei ght aggregates and

anti body fragnments fromintact J695. Exanple 1.4: Coll oidal Bl ue-Stained
Reduci ng and Non- Reduci ng SDS PACE Cel s Col | oi dal Bl ue Stained Reducing and
Non-reduci ng SDS PAGE gels were used to determne the purity of J695.

~ o o o



Mettl er Tol edo Anal ytical bal ance. The spectrophot oneter (Beckman DU3S00 or
equi val ent) was bl anked at 280 nm The absorbance of each sanple and
control WO 208585 280 nm with the resulting val ues cecrasted/ ob@no
dilution i vi ded t he tinction c figl,ent to arrjve at. a protein
concentra{?ﬁgﬂd For Je98 " t?\%etéﬁthHE?FtBFP ggé*fé‘fjcl ?M%é’l%eﬁh?‘ﬁt%hﬁﬂb;ﬂ[awas
1.42. Exanple 1.6: J695 Bigassay A J695 cell based bi oassay neasured the
rel ati ve SAS€t frUpdA wesod sitgndn someaimbedimens athestanasiars $dan 842 acampe 92
cells were stinulated with a defined concentration of IL- 12 and m xed with
vari abl e atiacbedtusiing amadbésivacaadescrided greviousiyh thigreb g @iowbyy fionce tchise

i ncubation period, the NK-92 cells secreted interferongamma (IFN- g) in

proport i exertedtdretisyueigriur@iunding the wousdWithbehpenditatmgikii oPbtharNssge Was
quantified using a commercially available ELISA kit. Using nonlinear

regressi qgo7épe | G50 ypbyga é?ﬁbéd‘lﬁ)&?\%ﬁlrWcé%ét@is%@i}%ﬁ?%ﬁé‘gﬁé&éﬁﬁr e

cal cul at ed. e activity of the In sanpl e was expressed as a
ercenta Vit n 0 e reference standard.
Bt e 30 pub 3finBlibihytal vk IRE Lo G B Nerlyli A SyaHEL i BofREtER
formul ati o , made according to the follown rotocol. Mterials that
wer e usec%r}m\égéecqrbg?nﬂu g g?ﬂ‘?qh@i Pt IREGRT m? ,agﬁ'ﬁg't”i QPsieg the Wausdi e,

pol ysorbate 80, water for the injections and hydrochloric acid, which was
used as @PPooXEEHINGtWaeNd @d@@ﬁ.uﬁNStf@@ema,n kegrasiusediby pwhngthe bardig . e. |
anti body concentrate). Exanple 2.1: Preparation of |IQL of Buffer

(equi val eagions 880, 83Bkapart drethei dieatibnt86e, 860 Undizated ih. Big330 gthetgby

I ngredi ents were wei ghed out as follows: 400.00 g nannitol, 15.50 g

hi sti di nejralthd®Bedmicdtarisne, 842G8g8tHee iy & dirdRioRB642884%nARhted ff Figat er
for injection. A 10% hydrochloric acrd solution was prepared by conbi ning
54.80 g ofg hydrochloric acid (37 %9 with 145.20 g of water for injection. A
buf f er was prepared by dissolving the foll ow ng pre-wei ghed ingredients

(describ ve) in about .90%of .the water faqr . injection; nnit ol ,

hi sti di nz,goﬁﬁ)hi oni neM ?@'B&W}%%dr"ﬂi‘&%s’%Prdﬁﬁgoé‘&&hgﬁ%éoa?e‘ﬁ@ 8881842 of
the buffer conponents did not inpact buffer quality. Follow ng addition of
al | of tH@&PHse dierebn&pwinagantinuge faigede henaprisd o weunhaasenssthedinsh
about pH 6 with the 10 % hydrochloric acid and the final weight of the

wat er wadogydfisil) an@g}qﬂg@tq}_/ sectpnslaBhhcart incliideod |debkinguingchanisegbioval ent
to 10.398 kg) The buffer solution prepared in Exanple 2.1 was added to the
t hawed arekangpe, iorcarajn epbodedentst tHecslpngatedaseictiohe 840, 848 dapl iholideg
manner: The J695 anti body concentrate was thawed in a water bath prior to

t he prepajqesdt rﬁcﬁé&SM‘éfdé%‘%ﬂ%éﬁ%nef StAYr %hHQBes,@?ﬂJﬂwea‘i@Vbc’ffﬂ/kgé% gan

anti body concentrate was us whi ch is equivalent to about 1.0

protein w i | r . i f
Phe. concandiadafhoderietliadl el @or b iheRt ek el P RorBalea SRR IZ a2 g
until the_ final bW?i ﬁht of the bulk solution was reached. The final

for mul at i'%ﬁngcﬂﬁtzﬂ'ﬁ HSCtéqr?S'of its ingredients was filtered through two
sterile Q.22 nm menbrane filters (hydrophilic polyvinylidene difluoride,
0.22 nm @8P&1ki ze) i nffbs%m§t9é‘i‘b¢d'ﬁ@d'tsr,ég%ﬁfﬁi@|06y an incluglei astditienalum used
was filtration sterilized using nitrogen. Follow ng sterilization, the

f or mul at iopenings $iticapegivieozlongatedrsestioher Inasarmalentbodiments, fthé ladditioyal nge.
The skilled artisan will appreciate that the weight quantities and/or

wei ght - t @penings 828 tas begusitRmhedaneillbw hareihfgated setticits 840 g4 so aad/ or
nolarities using the artrecogni zed nol ecul ar weights of the recited

i ngredie itioAel i hbdi It £ i D or re for
t he vol u%itl(ox.ﬁg%tdﬁé%ﬁﬁ ?%%Iﬁﬁrr]@%ﬁ)g?r%%elut tﬁg)lrf é‘o?n@nﬁf)gg[j}/g%o rlgiéi%%neég. The

skilled ' id | reciat ! i ght . pti can . be
proporti ?)e;lrétq’ @}H'ae\g{}téué?%gg\%ﬁ@ggaaﬁé%?éeﬁ{jg'%&%ucﬁ)raéﬂ"ﬁsa@%# ﬁﬁﬁi)eaao@ﬁg@g‘?q @d. For
exanpl e, 32L, 29_, L, or.IL formul gtions_would include 320% 200% 50% or
10%  r esSEETIE 150234 SRENUSAING PRPTRONHNTAaRR FOT EXamRlRiN £o8aIn

Physi co- Chemi cal Analysis OF Stabilized Liquid J695 Fornul ation During
Repeat ed errkedigentmihselnfigated sectionesi0 @stshowne Figr Bican benusiedfwi theor
the J695 anti body was sel ected, the drug substance was fornmulated in the
same matrix as the finished product. The primary goal of protein
formulation is to maintain the stabi Iitﬁ of a given protein in its native,
phar maceutical |y active form over prol oAged periods of time to guarantee
acceptabl e shelf-life of the pharmaceutical protein drug. Typically, |ong
shelf-life is achieved by storing the protein in frozen from(e.g., at
-80C) or by subjecting the protein to a |yophilization process, i.e., by
storing the protein in |yophilized form and reconstituting it imediately
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study are the sanme as listed in Table 3. Table 3: Paraneters Defining
Desirable Quality And Stability O J695 Anti body For Various Stress Studies
Resul t s oVothw/wez43eri ment eval uating the effect of fivePCraszaonbade cycl es

wh 6 j . at-. I 0 _nmu/ f ab 6, (6.

Fepor t od 115 S SAER 1P hing 3P Rome SmsBues, Py Bt frosd A e Sobpatbed ©
to repeated fre [t haw c@es f% at least five tinmes w thout ang

det ri nentSgCligRs §§§V‘6 apehRg t-ihedirsbipogy 8@ spithat ¢lengated sectinng §40 griend

si ze exclusion HPLC, color, pH), physicochem cal properties (clarity,

reduced dn@pposite diiectinnsImsn paghystdodyi &30 gncima enibodilpegtse mulligle ELI SA
assay) when fornulated in the pharnmaceutical conposition of the invention
as descr idienpdted Eratiqis920 wilhbktend frohe tie fess bty 830Ac prewde/nédchuniaidy O
J695 Anti body Fornulated At 138 ng/niL In The Formul ati on as described in

Exanpl e 28§ RMMNPMERHFLFROMARMEAL CLOSURE OF WOUNDS [0001] Thi's
application clains the benefit of priority to U S. Patent Application No.

12/ 326, 5 b1 ed Dece [ 1€ f i i-S ] rpor at ed
herein bﬁa?%‘ﬂer ence. Fgg{%‘%d %&e}?%?sel%tetﬁ% nﬁé]éﬂcqrngéa}fu}%abﬁé’?bﬁ:ﬁ'%\é&%éogﬁtgﬁ ces and
met hods for upd .treatnent, .and rticularly, to devices and nethods that
011 ow medRBsfAT G0 EE GRbe e3Hanhd o U thehdyfs tsdartinertioo0s
Reduced pressure, or vacuum assisted, therapies can be effective for

i npr ovi ngVAEhelopids, Whde dllewing reduged argssifredheragye iccosdingly, theddeitice:
nunber of different anatom cal |ocations. Typically, reduced pressure

t her api e$10ngdruidelugepoflioidscomaeetar 826t duatfigusedtcacatheat taa nichplassdge. 124 of
menbrane or drape is placed over the porous naterial to provide an airtight

seal at tdhedwesdprestne tiknrdpd deebat BYShBWeSEWF§. 1 ABRIIdREsEQ abBfe PAr OUS
material to provide a reduced pressure at the wound site. [0004] Tissue

stretchi '&rt%}fﬁéﬁl%dﬁﬁ?hts,sﬁesﬁuiWoané\E’cHF@Zé'c%ﬁ'éj’eaﬂui kbR gurRy St ems
ca th "ow

may provi de mechani orces to tissue aroun e und to a

appr oxi ' i v, ine.. SUMVARY [ 0005] According to
cert ai n"@#g%%g%ﬁa@?raﬁ@%%g&ﬁ%?ltéa}forggjxg%fe\ﬂr%\gd‘ng SGP RO WHD A ses a
first body co i sing at |east .on irst opening configured for attachnent
to a redd@@‘ﬂgg’sgr&q 'yé%h?eé%\ﬂﬁfa gﬂbi é%§9”@rﬁnpggi”befﬁ§s@§d@'%Q?'é'?\%ﬁtﬁb at
| east partially through the first body and in fluid communication with the
at | east &fcaipenragnectad teaviuid passadepassing dovwewarduto erbatione seifaceyat ed
sections, each attached to the first body, extending fromthe first body in
di f f er entthelfirst body880. dndoneyemdpodirhentst thet fhad passaggsistagtbeepositibned®spect
to the first body. [0006] According to certain enbodinents, a nmethod for
treati ng aforvgpthecsitis oP OB hokhivhs GMRY theefrsTBEMRBBGAIFOY ekakRlId, W9 sbiMa OF
nore el ongated sections to tissue at two or nore |ocations around a wound,

the two %rmmﬁ,eﬁksqmt&%é%%ﬁtﬂe%p%%&r%n@% e&#g&l ! fuifl dggagr%égwlgda

conprising at |east one first opening ure

reduced pr : C | eas fluid passage extendi ng at | east
partiall @Oﬁﬁ‘ﬁ%‘gﬁﬁ?’ﬁ@’&ﬁitﬁgﬁ“@%@}‘%ﬁ#r%-| uid comuni cation with the at

| east on ning. The method furfher conprises creating tension in the two
or nore i?@%at ed sech eaftain gmhpdiments, aftssthe devien 800 asdieannitagheddei ons
around the wound cl oser together. [0007] According to certain enbodinents,
a wound trwayngand des reddes peesirgdhetamt pwoppiZ2sms bedn esgadratiya $twdtng a
substantially rigid material body. The device further conprises two or nore
el ongat ed 69exn lmmplaced @veaticaapearatis 80@td sesltthbaeundexiccanbvagofty om t he
first body in different directions, and having a length that is adjustable

Wi th 1 espesdhdnicd featrhest amP sHucERS réeMiredhalasy. Qﬁ%méér%b BirRgKIeSine for

mechani cal ly coupling two or nore connectors, é€ach attached to one of the

two or j : t - j ... KOO0

Accor di gghtg 8{3%:%? a!@e%gééﬁgt@ﬂ 8 é&@’?‘ﬁ@’&%‘? %# B ﬂ%@gﬁgzgﬁgﬁ%%@‘gg’ ovi ded
that conprisges chani.cal I.y coypl i .two, or nore el ongated sections to
tissue g?hq aﬁegpﬁﬂﬁ%g'tlo&h%/‘? 8ﬁ§g'£r<8%’#ﬁfsad%&ﬁﬁﬁ’?&d@m¥& ghc‘%{éﬁﬁﬁm INGBLS: wo
or nore elongated sections being attached to a first material body. The

met hod f (e peelcifpmayde Rositienathundeidhemeehamiealtigatmenhdedce BoAganed
sections to pull the tissue at the two or nore | ocations around the wound
cl oser together. DESCRI PTION OF THE DRAW NGS [0009] Fig. 1 illustrates a
wound treat nent device, which provides nechanical force and reduced
pressure therapy, according to certain #enplary enbodi nents. [0010] Fig. 2
illustrates an expl oded view of the device of Fig. 1. [001 1] Fig. 3
illustrates another enbodi ment of the wound treatnent device of Fig. 1.
[0012] Fig. 4 illustrates certain exenplary enbodi nents of the wound
treatment device of Fig. 1, which includes additional elongated sections.

~NNA M~ B - o oy T T e T . o T |



exenpl ary enbodi nents. [0020] Fig. 8B illustrates a partial cut-away view
of the device of Fig. 8A, showi ng internal conponents of the device. [0021]
Fig. 9 ilwo=breeessa wound treat ment device according t @Cearseannc@tenpl ary

enbodi ne , 22] Fig. 10 |II st S,a tnent dev agccordi ng
to certai%ugg%{é%g 5}) f‘%‘%g‘é hq:?\,@eeqdlf [?sn[spy @:‘ecb Cf?\‘gund
treat nent device of Flg 10 |ncIud|n reduced pressure therapy treatnent
corrponentf%rceﬁ)li‘%@ﬁ;ll‘ﬂq loratad eneath the Ky EMBODI MENTS [ 0024] Ref erence
will now be nmade in detail to the certain exenplary enbodi ments according
to the pl@@&Hkt di scl okueartaic embridimentsmin eslesfio whowta fiexiblel dansectordithn t he
acconpanyi ng drawi ngs. \Werever possible, the sane reference nunbers wl|l

be used wvariathofianatoenidalaiesgthd @longated seetibhs 886N84Wrarld dehrieatdrs .8400025]
The present disclosure pertains to wound treatnment devices that can be used

to provi @ﬁZ”E&r'ﬂB@'f@ﬁﬁed Qfé‘?f%xkﬂ’e Atertdl, b8 sRORA MbwiVerdin d&idih partially

closing, wounds. In some embodi nents, t he devices of the present disclosure

b Rt
Can o€ OISR 3 RER 168 RUIRLGAL, LORERS UL PR oRERLP SRR
mbodi t I | ied w thout trat Ki
e IR i C “ihe devi ces provi o mechani cal T or ces

di rected at apprOX|nat|ng wound margins in conjunction with reduced
pressur e [09@%lapy. | n Wararisws embedimanis.dhedevicgs\af dee pregent diseiasdire 6anr eat
a variety of different wound shapes and at nmany different anatom cal
| ocat i onde[ 26D treattwondspat! nwaeroos différentiseatomitdiesites ndrulrier,i aitouwdas t he
plural unless specifically stated otherwise. In this application, the use

of "or" mmagevicasdr®Ehownviboré aizediridrfiuy érﬂbo&rrrérhertﬁero%vrde%drﬁ@e of the
term"including", as well as other forms, such as "includes” an

"incl Ude@cgle’d%d&@d on fd pdidcu nggtreﬁt%dﬁsaﬁé’tﬁmé‘%te & Sg'fr[étated) r (ﬁ’dmé’rlﬂent

enconpass both enents an onents conprising one unit ements and
conmponen ne subun CERIES crflcall st at ed
ot her wi steaﬁh%@gﬂf%gg gggfe gﬁgérib O‘HS?tVY'@hredHﬁﬁ |pﬁ%§§5’d§ APYof ‘é”ﬁﬂ?et y
or the entire, noi g“%% b The section headlngs used herein are for

or gani za"RRd 'mﬁﬂfsp&ee pPiczhHeaineMsteviees the peesand disedosurainaget he

subj ect matter described. Al docunents, or portions of docunents, cited in
this applsed@iene, orndthedit refused pressurerthetapytsystemenespecialyavhere it is
applications, articles, books, and treatises, are hereby expressly

i ncor por aestledyo pej\edeantm:hianidahGS$istalmbe fet woumi chusyruithosepeddiRtbl skive
term "reduced pressure,” as used herein, generally refers to a pressure

| ess t haprbfferaigeuent pressure at a tissue site that is being subjected to
treatment. In nost cases, this reduced pressure will be Iess than the

at nosphelg ressure Y/ he
reduced ?%85 ure may %Eh%s d}ﬂ%n’?@hﬁldr ong? e?r(fﬁ? g%ssggekm% ﬁlttéééb fé h
tissue si e [essur.e lIy neraIe fluid flo the tube
and the §§§§d8&ﬂFﬁb BEEHSC@F?QQ¥§§8PH@3 gE?Q?V@e ﬁ@gdﬂﬁb

tissue site approaches t he desired reduced pressure, the fIOM/nay subS|de
and the PERIBed pressure is then naintained. Unless otherwise indicated,

val ues of pressure stated herein are gage pressures. [0029] The term
"fluid" as used herein generally refers to a gas or liquid, but nmay al so

i nclude any other flowable material, including but not limted to gels,
col | oids, and foans.[0030] Although reduced pressure therapy is effective
to inprove healing tinmes and reduce conplications for nmany types of wounds,
in sonme cases, additional therapies may help inprove results. For exanple,
for larger wounds, there may be insufficient overlying dermal, epidermal,
and/ or subcut aneous tissue to cover the entire wound. In such cases, skin
grafts or other reconstructive procedures may be used to cover the wound.
In certain enbodi nents, devices described herein can be used to provide
mechani cal forces and reduced pressure therapy to assist in wound closure,
resulting in wound closure and healing w thout grafting or other
reconstructive procedures. In certain enbodi nents, devices described herein
can be used to provide nechanical forces and reduced pressure therapy to
assi st in wound closure, and may be used before, simultaneously wth,

and/or after grafting or other procedures or therapies. [0031] In sone
enbodi ments, the devices described herefh can be used to assist in treating
wounds caused by trauma due to injury and/or surgery. In addition, sone
surgi cal wounds are cl osed using delayed primary closure or closure by
secondary approximtion. In certain enbodi ments, devices described herein
can be used to provrde nechanlcal forces and reduced pressure therapy to

______



according to certain exenplary enbodinents, and Fig. 2 illustrates an
expanded view of the device 100 of Fig. 1, indicating how the conponents
may be appbDi2eth/d6e438 patient in certain enbodi nents. As fhoms2emocaescri bed
in nore detail below, the mechanical treatnent device 110 includes a first
body 130 \apt cPhy | ongat ed sections 140 attached to and extendi ng
fromthe —1he el ongated sections 140 are configured to be

attached to tissue r. flexible sheet 160 overlying the
wound and attaﬁhed @@%pﬂgéﬁgﬁgggﬂ%”?%&% FATPTRE e | ongat ed sections 140
can be positi onﬁd g)o pr&v@de forces directed_at pulling the wound margins
toget her, and & Wst Pody:E5Q) sompisingat lspskane firsi GPesina g 28heoniigied fef t he
el ongat ed sections 140 using a tightening mechanismof the first body 130.
[ 0035] F@ttasbment ip g saduesthpigissura sourchd 13@\vand atl lastane fluid patsager(é29)x ed
pressure therapy device 120. As shown, the reduced pressure therapy device
120 can iexténdieg at [@asppaially throdgh the firstbodg dnal ihfrideshaninetion wish RNt
device 110, e.g., through a fluid passage or tubing 124. In sone

enbodi nenft easht bReldgepind?@fhy 130 of the nechanical treatment device 110 can
include a fluid or suction connector 126 configured to be coupled with the
flui d passage i | udi led with
t he space undet\?/F)yoltrEﬁbl{éﬁ%&ﬁé@g@%@%ﬂ%%&)t éé&e%@g%lﬁ)%dvfodﬁﬁgl%h%f on or
reduced presspre.to the. wound site. Accordjingly, the.first body 130 can
provi de gquqﬁfrap gBHh%‘@tfi'r\é\ﬁb%‘gf We‘%e'ﬁe'ferﬂg df@ﬁ*"ﬁ%%‘é’a@é’"l@ﬁ%’?ﬂihtt & iound
site. As noted, in sone enbodi nents, the nechanical treatnent device 110
can be dé&siyptabievgturaspretig)thetfsh kodvechani cal forces to be applied to

ti ssue surroundi ng wounds, while allow ng reduced pressure therapy to be
adni ni st er ed. Z. 0038heTdrvierrohaain dl, wheseinreach afdlie teo bt nararelpngatede
tension to wound nmargins for a variety of different wound shapes and at
vari ous aeeatioms ard fldibles. For exanple, as shown in Figs. 1 and 2, the
device 110 includes six elongated sections 140 extending on substantially

opposite sideg of SHER i aHasd b I ! 150
(Pgbel ed in F;%g Z?rheii slhoaﬁaialr;ﬁlgi’gs. 1r ancf?rtzén?{g Mﬂsghﬂggpgaégggﬁi ons 140

can be f d Wl erd.al W re, cord, or string,
attached?ﬁ@aeéﬁgpgﬁdc%tﬁér%%tdgro r@‘}fz{;#t\ﬁﬁieéﬁHé:{{egf?ﬁﬁ'#Lﬁ'ed to engage tissue
(e.g., skin) or a tlexible sheet 160, overlying the wound site 150. In sone
embodi ments, the eI-IJ(S‘r‘?gqﬁVé%P 9€@?|”6%5W@§ﬁe'ﬂéx?8 REECIPFORR ﬁé’Y'g@ Hat s exi bl e
pol ymeric materials. $ 0037] As noted, Fig. 1 illustrates a nechani cal

t r eat nent9reRier thama widthaf g@ich f dhe elingiaged sectianst i ons 140, but the nunber
of elongated sections 140 can be varied. In certain enbodi nents, the nunber
of el ongated $ecti die deMicaemaf/claih 3t eheceinlibe icohpecteds aeecadjustablhape or si ze
of the wound to be treated, and/or the anatom cal site of the wound. In

some enbpdsitentd aléritctheaiehgihi sfadadhl fahBBRb d¥enbieceldA§atetildectipgd . ude at | east
two el ongated sections, at |east three el ongated sections, at |east four

el ongat ed secig onsTratydvi@shr &g 3elvpRa&h8Re %8%%88?‘3 eddh grﬁﬁfisé b %ab.

el ongated sections, at |east seven el ongated sections, or east ei ght

el ongat e t] : var i . errpodi any suitable nunmber o

el ongat e Ogtgogl 45?%2 agégé tg@ rgggﬁmgg@o @ggng%cqﬁ§u§%%@ ?Ifcﬁa%gﬂ%ageo{r@etab
treat ed. 003@3‘] lCE’h d?i Ejj.on, iB vari ous enbodi nents, the orientation and/or
| engt h ofPOIHRLT 84 @‘é 8d'slapes grwvaemthedrbyeceiyindgrertion apdraneid erBbeichent s,
the orientation and/or Ien%th is based on the specific wound to be treated.
For exanmpheeloggatasbsections@mtigehed te thetabepotigatieddpstabilens are pl aced on
each side of an el ongated wound, thereby allow ng the wound edges to be

pul I ed towar dg. one Thealdvive ofHlaimv 6; whaseih @achof the cohoageisecbripisaas 140
can be used, each bei ng di sposed on opposite sites of a wound to pull the

wound maidkig FRWBEAISNPER 23 RAtREve 8 &B8ing MotEmbat Bf ﬁ@qggmrfwitﬁwthgm e

round and/or 1rregular wounds, the orientation of each of ongat e
sections i b : i st .hady 130 can be selected to control
t he di reé%bﬁ%r?gé\;rllﬁb hggfr%?'tclhc?tet?%%&?ﬁfg 4’%&%@@' exerted on surrounding tissue.
Further, in certain enbodi nents, the flexible nature of the el ongated
sections 140 will allow a high degree of control so that a surgeon or other
heal th care worker can treat wounds having a w de range of sizes and
shapes. In addition, in various enbodi nents, nore el ongated sections 140
may be used for more irregular or |arget8wounds, as described further

bel ow. [0040] In various enbodi nents, the first body 130 and el ongated
sections 140 can include a variety of different structures and/or
materials. For exanple, as shown, the el ongated sections 140 can i ncl ude

el ongated, flexible wires or cords. These wires or cords can be fornmed from
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polymeric material. In various enbodi nents, any suitable polyneric materi al
can be selected. In various enbodi nents, the material does not cause

si gni fi cawO 20rovd6s435i on, i nmune response, or hei ght ened PCIRISed09iondoert i on.
In various e di ts, the EFcif'c naterkal eneralb shoul d he of
SUFficient t hiteknesdiSgRNieeLFRIMG: MIETER NS 10Ig BiRSBEATSH COTRPESE Rer apy
at a wound site under the sheet 160. In sone enbodi nents, the connectors
142 may HeurglityRffidlgesdSPRkPesitignesd en shubtacesy thafab.e the flexi bl e sheet 160
is attached to underlying skin or other tissue. Accordingly, in various
enbodi nent s, tthhe neldteadé\ded of olaorsl, wdeeeiatibe vy ar meonsezibagated|sections

treatmentdevice 110 will be at least partially transmtted through the
sheet 16Q8s2aneorhpesetvs elo b@ecﬁ@@&ld‘rﬂs%ﬂi@icﬁﬁ%ﬁi smﬂsstgkﬁmcﬁ{%mitQW@cﬁahs
properties will be selected to withstand such physical demands. [0043] In

sonme eanQﬁﬁgﬁgﬁﬁﬂbgg device 100 will include an adhesive. As used here,
and t hroughout the igclosure, adhesive will be understood to refer to any

subst ance t hat, fausgs obj ect 0 he attached.to one
another. In véroﬁouzl%@rré%g?%ﬁ%%ﬁ%?u%hﬁ% eg&%\ecgitsgiwggﬁoqqgé?tﬁagc%oqﬁari ety
of different cements, glues, resins, or other materials that can facilitate
att achnefP""She flexi bl e sheet 160 to tissue or to other components of

t he device 100. In sonme enbodi nents, the adhesive can include a

pr essur e- sensia P& ohsulystastialyrarplel elongatad iaous astitisiablymonsectdddodtiadissty es
can be applied directly to the structures to be joined, or the adhesives
may be appdyedndn tape, or with other supporting substrate materials.

[ 0044] In sonme enbodi nents, the adhesive can be applied to a surface of the

flexi bl e sheety déthdctoraB42F Bxieh8in/18sivekd Rt dhd¥ ofthBHail dbSgatkl HHRE

enbodi nents, the adhesive will be applied to the surface of the sheet and

packaged mﬁ‘ﬁweﬁ’tﬂgg@ﬂ?‘%wt” tSEBS - 160. In some enbodi nents, the

adhesive 1s applie ce o e Sheet 160 and covered by a
nonadhesi ve teri t hat. cap be renpoyed .to _expose e adhesive fqr use. In
certain enbogﬁr’?ent s hg ﬂ%v'ﬁ%lﬂggli%\'f@ 1 aW\Fﬁée'EL?ﬁSFi%r %ftsé]ﬁng%ﬁgraa{fr@ ec)gﬁ‘b ent
(e.g., in acontainer or on a tape) that is applied to the sheet 160 to
attach t HemHetirst 65ds positioagd o emsipeaf theyfiist brody ie saramrteads preitigpedus
material 180 can include a variety of suitable materials. For exanple, a
nunber ofondan bppesite siteekinedirabvedy and the eonnexitdratsféhé bwo ebangated sections
above-noted V.A C (r) treatnent systens. Such dressings can include, but
are not ldreildexded on apposits safeofdhe firdtaayshndct ures, such as open-cel |

pol yur et hane. In various enbodi ments, other materials containingvarious

t her apeuti c syRs RO &ksn BectsHseed @tfukPer B8RpHsE I‘ié’fﬁﬂ@?ﬁi’!é@)%gﬂin the

present disclosure, and in various enbodi nents, the specific ‘dréssing nmay

o7 ovi ous 5 Deiiegr er o nls G Rl Mol d 880 Bimsicl Foph i 6
Pl oxi bl o SufaEed B8clvh SR Ul e eppled BoeartotPeddnde Mol mate -

exenpl ary configurations for the connectors 142 are described in nore
detai | béhehandle regipnsdipbar apat from pae eppihascarses e samnassorsfithgdwed t o
attach to the flexible sheet, skin, or other tissue w thout penetrating the
sheet, skilongaied sehtiong iosmore clser éxanplaapthar. sone enbodi nents, an adhesi ve
may be placed on an undersurface 516 of the connectors 142 to allow the

connectors 14212 0 bheadiéacd eflclaimtine whleesih thé Kirdl bodly coinfiiiselsi Sisatingd t hout
penetrating the skin. In sone enbodi nents, the adhesive can include the

sae adhagi o SaliRF HROu0 RS fAFBolCald EXDLAIREBHGAEN diftel SRR | 7

sone enbodi nent s, hesi ve can’inc a pressure-sensitive acry

adhesi ve. i S dhesi ve be anoacryl ate .

adhesi ve.th‘[L’ gﬁgﬁﬁﬁs@g%gﬁtﬁ%oc Inbgﬁgoz,exf%gl%ﬁﬁﬁ%qe&@]eﬁﬁt %%Qioﬁﬁe@ B?'rloéast
one dinmension that is enlarged conpared to_the el ongated sections 140. In
sone enb@i‘?'?ﬂ?ﬂ?g arMRds g AEeRRASEC RIge gf efirgbodniiam the handig axieddikkt i ons
140 to which they are attached. In certain enbodi nents, the connectors 142
have a | dejueen the aeeontt erd pkeath pairetongated armeagand t o provi de a | arger
surface of attachnent. [0048] In various enbodi nents, the nethod of
attachnment of the connectors 142 to the el ongated sections 140 can be
varied. In certain enbodi ments, the connectors 142 can be renovably
attached to the el ongated sections 140.29n ot her enbodi nents, the
connectors 142 can be permanentl|yattached to the el ongated sections 140. In
sonme enbodi ments, the connectors 142 can be forned fromthe sanme piece of
material that fornms the elongated sections 140. In certain enbodi nents, the
connectors 142 can be forned froma different piece of material, but can be
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fluid conmmunication with an underlying wound. [0051] After the first body
130 is attached to the sheet 160, the connectors 142 can be positioned on
t he sheetw0@010/0884380t ed previ ously, the connectors 142 may/useccans@shed to
t he sheet 160 ,using an adhesiv 0 .attac ndersurfaces 516 of the
connect ors 145HF@|‘?'}Q?QE§§QP.S aﬂ?éh?éﬁrﬁ&w ‘Jé[mﬁ" I@ﬁ&lngﬁgg@haﬁ@ngg?agevents
adhesively attached to the patient's skin or other tissue, and the
mechani cdnoyemgpheithe flongated aompyithin the aperings i ahleashere directiort.or ces
generated in the elongated sections 140 are transnmtted to the patient's
ti ssue, therebld.mecHmndedte pf claimpl 1, contprisingeat leastlsi® elangated seetions
surroundi ng the wound and draw ng the wound margi ns cl oser together. [0052]
I n cert aigxtemding icwenarslly fro thedhstberyd wound treat ment device 110 can be
attached directly to the skin or other tissue around a wound site to

mechani cal 1y cpipl eridigedigy ioF@laHOI,E@ﬂﬂg&gﬁ%ﬁﬂéﬁﬁ%ﬁ%’%Qﬁrﬁg?f‘eé’@é&%n@nd dr aw

t he wound margi ns cl oser together. For ustrates certain

enbodi e eﬁéi”%ﬁ%c @ﬁgﬁ&@qﬁégﬁ%@% yi ce 100 of Fig. 1. As shown, the

devi ce 100 agai S I wound treatnent device 110 having a
nunber of el ongated_sections. 140 extending in different directions froma
first body 1301%6"Thg”?q $%Y'C%8&9'air§ ’Pﬁﬁﬁ'@%hﬁgﬁﬁm GOrBRRSCINSY O gre

configured to engage a reduced pressure therapy device 120, as descri bed

pr evi ous|slongied section recailing pepintisn@AB} eacheelangatadisestion recaivivgpodinn ce
110 is attached to tissue surrounding the wound site before the flexible
sheet 16Gdnfigapgl foerdceivesmaénd pertionu980) dhenebbtie elbhgateaddsycsion aaels txlt6 of
the connectors 142 are adhesively attached directly to skin or other

tissue. RHchi$the leidhddted Heftrsiiadm 96 abifRtdlly hrfte@wil e RAUSRH,. Pressure
t herapy device 120 can pass under the sheet 160. Alternatively,” in various

enbodi nents, t f 1 oot fi i . -1 he
mechani cal t reaﬁﬁentm(?ge?\?géﬁgla(ﬁﬁ5;9%(6?%' etngﬁrl%r%eg%g%%%ﬁ%ﬁgv(l%t shown)
formed in the she 16 t her eby. al l.owi n ccess to these el ements n the
sheet is ??%a.gﬁ%%%]ﬂgﬁgiﬁ% n ﬁorﬁ?ago INg MEIRANIISHED A PONIRIRY sheet
160 may be sized such that when placed over .the nechani cal wound treat nent
devi ce 1EECUPR® CaRLEPaTFSEH iRig\ibe alongated seclimjecening pPrEIASdSe8a0RR t | ons
140, and each of the connectors 142. In sone enbodi nents, the sheet 160
cover s t Hauliedrasit obyelopgateddsaationdeceiingepartiensonnect ors 142 are not
covered by the sheet 160, but remain attached to tissue. In sone

embodi ments, tte shkw déce of tlairhel 65 whedeindhé hedkitmeehanBhecompriess ar s 142
are not covered to allow easy mani pul ation of the connectors 142. [0054] As

noted pr g)iRUS! of ridgesVBOBPESSIBTREH bARNS frfaddh6r SR the @A8HTRREd géatii&%?f of

the present di'sclosure can be used to treat wounds having a variety o
different typ ShARESevisd - and i N o] gy <) : i
illustrates cgfriat'ai n en@%\aiéérréﬁ@? "ﬁ?’ "t h%(f%t}ﬁgEflgsrteéa%{d%eewg\eﬁscée:k%a@%g? Fi g.
1, being used reat a.nore irreqularly, shape ngd 155. Vario

el enent s H%ﬁﬁi’? ?562 CPH%R”SH?%&‘Héﬁtagﬁ'%\ﬁﬂ?m&i’vcﬁﬁals%g%ﬁy%grﬂ%g&o RAEH Ofﬁ’t-.e
enbodi ments in Fig. 4 . [0055] As shown in Fig. 4 , the nechani cal

t r eat menteloRAAted segtionsicl udes ei ght el ongat ed sections 140 extending in
various directions. Further, the positions of the connectors 142 with
respect to thelSmar gihesdefdice béclaour®, wheréiavibe betatalddjposticdcdropdsed ar m t o
the irregularities of the wound 155. Therefore, in various enbodi nents, the
mechani cabcKing aigobanishe 240 copfiguiedetof i thd riotatable pdreah tdeotate/mrdrs y  of
di fferent shapes and sizes of wounds by allow ng control of the nunber,

length, afmdcRBRbUL AB Rtatd!if B d%ﬁ@&igﬁapgeeﬂe Bfeggxgg?ur{e@m{ le forces to

assist in tissue stretching and/ or woun sure n addition to

adj usting posid4q on f t,Qr A moyi.ng the el ongated sections
140, the | engt d'anzrh%ods%\p?%ﬁpglgﬁﬁﬂg’ @“%ﬁ%a?ﬁ% '%Cl%’iqgm%ﬁ?%”hg%fPBF'Sesa
connectors, 142 can be controlled iﬂ ynber of other ways to allow the
connect or'§/6828 PeC '%[BSP%?W%ES@W %@&%%H@&haﬂm@ allows theyrotai@bleax anpl e,
in some enbodi nents, the |length of the connectors 142 can be adjusted. In
ot her enthsdiiorin etateHs the seeonshdisgctic bt naidn dunfist dsestiani2 attach to the
el ongated sections 140 can be adjusted to control the distance fromthe
first body 130 to the connectors 142. [0057] In sone enbodi nents, the
connectors 142 can include an adjustable |ength, thereby allow ng control
of the distance fromthe first body 130300 the position of attachment of
the connector 142 to the patient's tissue or the sheet 160. Figs. 5A-5B
illustrate certain enbodi nents of an adjustable connector 142. Fig. 5A
illustrates the adjustable connector in a nore elongated configuration, and
Fig. 5Billustrates the adjustable connector of Fig. 5A in a shortened
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receiving portion 500 and the end of the elongated section 140 attached to
the tab portion 504, and controlling the overall |ength of the connector
142. For weanplws43as shown in Fig. 5B, the tab portion P04/usacbesoasivanced
nearly conpl etgly shor.ten.the di stance het n the tab. receivi.n ortion
500 and the e&g'of ed%WS%QBP%H“géhwﬁﬁﬁewﬂﬁeﬁﬁﬁﬁxhgﬁc BNISALCYABMYOT i on
504. Alternatively, by advancing the tab portion 504 a shorter distance

i nto t he relggsedpecianign it allowssihe, rotatablgi partien to miatRdaihe fiestidiectier @ndi ng
portion 500 and the end of the elongated section 140 attached to the tab
portion 3baseapnddirectioreased. [ 0060] The length of the connectors 142 can
be adjusted either before the connectors 142 are attached to a patient's

tissue or a siret Ik @svied bedlaith @8 00RGRM Eutatidt 3f tictrotdthBlel\RsHib® it Beirst
patient's tissue or sheet 160. In sonme enbodi nents, the tab receiving

portion fi@ctisn debraid the Idigth WeatUach FHRE n&ng;% tion

504 is inserted or adjusted éfthin f%e taﬁ %%c |6?%gg%gﬁﬁpgﬁg§g%ﬁ?gﬂggoduce
increaseqhgfgga n in the elongated section 140 attached to the tab portion

504. I n sone enbodi nents, the tab portion 504 is adjusted to a sel ected

positionw thin the_tab receiyi rtion 500, .and then the tab receiving
portion 500 i }3at t ddifedeyiee P?’g'g*g’a% wheselgeiationgy the aefgtable Rothan i
enbodi nents, the distance of the connectors fromthe first body 130 can be
cont r ol | &¢cpyd gifegtien thatiseppesita hedirst dirgptiondnereeses thailepgth that eacbofat ed
section 140. Figs. 6A-6B illustrate an adjustable connector 600 and an

el ongat edhs etdrigated d8ctadnseextends! fromethierfirst balyi ce, according to certain
exenpl ary enbodi nents. In these enbodi nents, the connector 600 is

adj ustably pogi4 i org @A of BRirhersyWhepéintthe atlc2Rg8he durbphdiyelddbsels
shown, the connector 600 includes a connector main body 604 and a | ocking

body 608. ggﬁgﬂ' ; t he | ocki ng body 608 includes an opening 612
for receﬁo#ﬂﬁﬁﬁﬂgre onggggﬁﬁégction 140, while the connector main body 604
includes a gropve 620 for. rege%viqg t he eloq%ated secbion 140. In sone
enbodi nent s, &%overne%?Fg OLERLR e M GRIRTING AN AYRERNPY body 604 to
cover the groqve 620. [0062] As. shown in Fig. 6A, the connector 600 can be
adj ust ed al ongd®& he Thend@¥icePf el &% Mheren tg%@ﬂh@ﬁw?d@!ocﬂ@n?n iSHafeRr to

| ock the connector 600 in place, the | ocking body 608, with the el ongated
secti on 12t6pelenmegctars dhafrareraitaghede eaeh chithe elosgatey sctionss pushed into
a slot 610 of the connector nmain body 610, thereby applying pressure to the
el ongat ed sectd7on T device ofiplairh @5 hWhrgeinete aelbbsios il 40 aungicsedhysivd. he
connector 600 in place along the el ongated section 140. [0063] In various
enbodi nents, tige | oidd aeviGedy cRRB RRGHINorIisisd A dhRebbEfskisEGRatdial a
press fit connection is formed upon inserting the |ocking body 608 into the
sl ot 610( ébpng with the el ongated section 140. In sone enbodi nents, the
pressure ?orﬁed by this connection will be sufficient to hold the connector
600 i n place t he el ongat e ectj0 40. In sonme enbodi nents, an adhesive
or ot her conne 'oneqﬁiﬁ%ﬁ?§ﬂfﬁévng@’&ﬁhfﬁ99mﬁﬂﬂﬂQathe | ocki ng body 608

wi thin the slot 610. [0064L In a manner simlar to the connector 142, the
connect or 600 &RProye malesahkedy 6180)patient' s tissue or a sheet 160 using an
adhesive. In certain enbodi nents, after the connector 600 is positioned on
t he el ongat ed sstbuiasmeabenitR4)iheying an phd porticrs cofigred éolenpaye theafirst
adhesive can be applied to, or exposed on (e.g., on a surface of two-way

tape), a dpehiryofteffastbdl6adtl t he connector 600 or a tissue or sheet
surface to which the connector 600 is to be attached. Further, as described

above, in certaj i , ] been
attached to tﬁibggﬁﬁgﬁgﬁg???ggﬁﬁﬁ'?R?ﬁgpgﬁﬁgfé%@8@9?%§5h§%%gﬁggg ?&%atnent
device c i ned to produce a desired degree of tension in the
tissue sﬁg?ggﬁhk%@&ﬁhe wound. [0065] In various enbodi nents, the first body
130 can inclu a nunber chanisns tqQ facilitate tightening of the

el ongat ed secgﬁ%nsQXHUSQ%QBVgEﬁg@QﬁhWOHBBKﬂg@’QHEQH@”SF tension in the
surrounding tissue. In sone enbodi nents, the first body 130 can include a
rotatable portion for shortening the el ongated sections 140, thereby

i ncreasi ng tension and/or stretching surrounding tissue. [0066] Fig. 7A
illustrates an enlarged view of the first body 130, according to certain
exenpl ary enbodi nents, and Fig. 7B illustrates a partial cutaway view of
the first body 130 of Fig. 7A. As shown3l1the el ongated sections 140 extend
fromthe first body 130 in various directions. Further, as noted
previously, in various enbodi nents, the nunber and position of each

el ongated section 140 can vary or be adjusted based on the particul ar wound
to be treated. [0067] As shown in Figs. 7A and 7B, the first body 130
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enbodi nents, the | ocking nechanism 730 can be configured to allow rotation
or tightening in one direction but not the other, thereby allow ng
ti ght eni rgoky10voss43s5i ng t he rotatable portion 700, and prevarstémagedoavseni ng

by preventing 0 It i in hani sm
730 can incl uéﬁgggrrgéaclwe%&}r%gﬁgﬁ#s% %ﬁﬁaﬁgg@%ﬁgﬁ%ﬁ%n%Qﬁd)?éilsae%gﬁﬁ% in
the art. Further, in certai,n enbo&iﬂegéﬁ, t he rétchet mechani sm can be
rever si bl% Y CIPFAPNS YRHEHIHWOURE: thsSWernriBomelaReRtedeteCtiphs P&iNdous
enbodi nents, the first body 130 can include a rel ease nechani sm 735. In
sone enbdiiaghad do atfiist b@dseés?@) FeBraisinghatigastcene finst ppeieing (H48) eenfiguredi t ch
that can control operation of the | ocking nmechanism 730 to engage,

di sengagdor aftactenentste aliedeced resdure lseuraec{i20y andcdeastonéIid passage
enmbodi nents, the rel ease nechani sm 735 can reverse the direction of

oper ati on129) &xtendingkatneadteiniallytitoligh the bt iy Mdid Mildiddrfnfihication
direction but not a second direction, or to allowrotation in the second

directi ony, éygqe%QQN&;6§émgggﬁ%%égnd I n sone enbodi nents, the rel ease

mechani sm 735 can di sengage t I'ng mechanism 730 to allow rotation in

either directign...[0069] As .shown, in certai nbodi ment s Figs. 7A and
7B, the first Cg%%};'}{gl%ﬁsk’ '”ftﬁ??‘ﬁ&o"i %rpﬂgn%'cﬂeﬁgpg 'ORA%F‘? pbﬂgg‘en%%l”ﬁgat%e
openi ngs 710 t hrough which the el ongated sections 140 can pass before

at t achi ngWPPriRers IRRationsaroundghe wolsehelosarieaetieht s, t hese openi ngs can
have a fixed position about the periphery of the first body 130. In sone
enbodi ments, tde opkhti mgthatbekclaio 3Gpwberain ehech obthe tisd er pwre iebonga®ed i s
noved, thereby controlling the direction along which the el ongated sections
140 exer tsettiveeamflexbleoundi ng ti ssue, even as the el ongated sections 140
are tightened. [0070] In addition, as noted previously, in sone

embodi ment's, tdze WOrHRdmekRR] a@aéinﬁﬁ@mj\ﬁ/ﬁérekﬁ%é‘&ﬁn?dégywo ﬁﬁ@%ﬁ&o b eat ment

in conjunction with reduced pressure therapy. Accordingly, as shown in Fig.

7B, the fjrst ; od NC 6 f]

engage. MEOF PRl Shelibhs B Eed LR GRATANG Me Mol s MIERYE
shown, th%ﬁfonngct%[ 1%g;includes an %%enin 128 that can be fluidly
connect e®SEFYRS FHECH (0 UPSHESMLQLNEB tNPHXOWHELRi ng 128 is in fluid

communi cation with a fluid passage 129 that passes through the first body
130 andis in f33ui d dEnmeiekel JaimBPnwhelainmecheaiclig sovpting thepws ere
reduced pressure therapy. [0071] Fig. 8A illustrates a wound treatnent
devi ce 200¢resgiongatiedgeactions ta tissuececamplises/attadivoy adhexile Aheshd®o) ta he

devi ce 200 includes a nechanical treatnment device 210, also including a
first bodigs@38urrsundingrthe avdundsénd atiscHidg thé-twd BEmork Reoritpiéed eedidhd tacl udes
a nunber of elongated sections 140 extending at various directions and
bei ng at tgeBREef 0 @ sheet 160 overlying and sealing a wound to be treated.
As shown, the elongated sections 140 are attached to the sheet using

connectors 60 as [ | Fi-0s. ..In various
enbodi nent s, gﬁy of %ﬁﬁegﬁﬁﬂ%ﬁ%éiéﬁﬁégggﬁﬂé§2ﬁ§g§WH§§E©ﬂgJ®§§’dUOFbo7z]
Fig. 8B illustrates.a partial cut-away view of the device of Fig. 8A

showi ng iSingaied se6 s ataghedithiadadbesixg. shown, the first body 230
includes a rotatabl e portion 250 attached to a spool or tightening

nmechani sm 240.3%ac W hef mefokpiotiain 84, whetainthe wpoameraeiengated sectians spool
or tightening nechanism so that as the rotatable portion 250 is rotated,

t he ti ghteaiatigched hathoshpéeseteatgaptissueo | ncrease tension in the el ongated
sections 140, thereby pulling wound margi ns nmechanically coupled to the
connectors 6036c! osple eERINEN clain® 83 3lvhErih RS twdsr ARSE ldiRfAtEdP ¥&ioMst h

respect to the first body 130, in certain enbodi nents, the device 200 can
ncl ude aikiidd 86 Blorigféd BScERRNAG Sfens 1t BuBSaRisR) GHSSSIRYRRFbh fbnf! | OV
rotation in one direction, I'I'e preventing counter r Aton CR 2o
enbodineq é. HE@dSpOOl or tightening nmechani sm 240 can include a series of
gears to % 86% & mechani cal advant age, allow ng increased tension to be
produced in the elongated sections 140 wi thout excessive effort directed at
turning the rotatable portion 250.[0074] In certain enbodi nents, as noted
above, the first body 230 can be configured to facilitate mechani cal wound
closure, while allowi ng reduced pressure therapy. Accordingly, in certain
enbodi nents, the first body 230 can include a fluid connector 226 that can
be fluidly coupled with a punp 122 via @2flui d passage 124. The fluid
connector 226 can include an opening 228 and can comrunicate with a fluid
passage 229 traversing the first body 230 to provide fluid comunication
with a wound. [0075] Fig. 9 illustrates certain exenplary enbodi nrents of a
wound treatnent device 900. As with certain previously described devices,

- ~NrNrN " - NN e



t he specific |ocking nmechani smcan be sel ected based on the desired degree
of tension to be produced, but one suitable nechanismis simlar to that
used i n odwoieEesBavent i onal |y described as pl astic han#Cuftisg00906604esS .

[0077] As not ab LR vard L rent he . wound {reat ment deyices
can be used f g”(r;}' m%?smﬁgmoﬁ%# ﬁ#ﬁéggb@ﬁe%ﬁ? 3%8\% 8? KR8 Merg, gFoI@a?ecY
illustrates.a nechani cal wound treatnent device 810 for use with

subst ant S&FIQNS iGR8MISRounds, according to certain enbodi nents, and Fig. 11
illustrates the wound treatnment device of Fig. 10, along with a reduced
pressure treatnRdit otisuhstantially paraliel elongated airms (882) adjustablyscenrfactant thody
830. Two pairs of elongated sections 840, 840" extend fromthe first body
830. In dche fiestbodypodi ments, each of the elongated sections 840, 840
includes a pair of substantially parallel elongated arnms. In addition, a
connect or 8424 dhhectorlaMernding beRRden brfrst &itflof B! OIS ddngatdd brnfaf (s82¢ 0
pair of elongated arns of the el ongated sections 840, 840" formng a
flattened_ gy enl arged region that can be attached to a patient's skin or
ot her tissue, or to a sheet 160 overlying a wound. Each of the arms of the
el ongat ed sectji,ons,840.. 840, ca ss .t hr ough openi ngs 2 in the first
body 830 and\ﬁanQQ{%ﬂan?gsgkﬁgﬁgggﬂdggggﬁﬁSﬁﬁgndﬁpg§ﬁgﬁ5§BW@QFed arns on
opposite sides of the first body 830 fromthe connectors 842, 842'. In
certain EHEAIRRAIES ofigaah of ihavmelongetedsertions wharaie eaek pain second end
regi ons 882, 882" of each of the pair of elongated arns.[0078] As noted,

t he connetngate®anns exndsdyorbdheafirsiemels pasittanesiuen one aidehefethe dirstibodlyao
wound site. In sone enbodi nents, the connectors 842, 842' can be attached

usi ng an tieslbesornbends pdsitiohéded i eppesiel site dfithegipst ddyarHd el @rpectds be
exerted on tissues surrounding the wound wi thout penetrating skin or other

tissue. [PtHOiwd Bloh@RELERIGhEBRE %ca%%& %@rééig)sﬁg ey &?ﬁs%‘%bq@é’/ﬁ]gar €

attached to tissue Surrounding a wound, a sheet 160 over a
wound, the conpect . b |, -t her. to exert, forces that
assist in cl og%hg Eﬂ@ rﬁéﬁﬁgg %%‘%‘%ﬁ?%x‘ﬁﬂ%”lﬁ§gl}d8ﬁﬁ§tt%%£eé‘§%‘ ?ﬁﬁ‘? tyv&%re can be
produced by pylli t he,_handl e regi ons 880, 880' apart in the direction
860, seo-m<¥fﬁ(ﬁlfe'&$938di8ﬁ°&%$ C%@Pflﬁﬁ%eeakvwmw hevadle sreieps sxtensling g4z
together in the direction 864, 864' indicated in Fi g 10. [0080] In certain
enbodi neReiveem the srgondendebeadiepaic ohelangatedamms ghthe twe ¢loagatedt her eby

all owi ng continued force to be applied to wound margins, the first body 830
and el ongackehsieonpbeashahandigdeyianarfuithet apart frohooké mgoties laadi reove Hay
exanple, in certain enbodi ments, the elongated sections 840, 840" can

i ncl ude kbAgestord clbstclvasna888otakpng at | east one of their surfaces, and the
first body 830 can include an inner nechanismthat prevents novenent of

el ongat ed sectigons ' ofl dlai [ i | 1.l n sone
enbodi nent s, tsﬁ'e fi@gﬁn%o y %‘3&8@@2%8%ﬁ%&@cﬁ%rﬁﬂé@%@ngé@?%g 828 to

526 can DALY S5 BRIt R Sin e R REEL RO Fately iRRon & e 0

positioned at different positions ong the length of the first body 830.
In some enbodffent ,hetrﬁéﬁ‘&Glei‘ﬁijE‘ gé*?%ﬂ”%ﬂ@i ti onal openings 828 can be
configured to receive elongated sections having other configurations. For
exanpl e, in cérechanicalycouptng six armpor elepgatad santivhe s tigelle atsix ohavwerei n
Fig. 9) can be used with thefirst body 830 shown in Fig. 10. In sone

enbodi neldcatiohsaraundamewid; bhd el ongat ed sections 940 will attached to the
first body 830 so that el ongated sections 940 extend in opposite directions
fromthe firstrdmy t8RSionliA tEOBR RO EBAbStedddtibRS %o BLPREALEH ISRGhEONS

940 will extend fromthe first body 830 to provide nmechanical forces al ong

the | engtfy Hmdrd fo@?ﬁ?ng‘ﬁfﬂw\d thg%ﬂncﬁlggg}e{%glgﬂ{eﬁvi ously, the mechani cal

treatment devices o he present e designed to facilitate
mechani cal trg tneib to &ﬁﬁi tILn g@und cl.asure, while allow ng reduced
pressure ther 3y. Edrg 8“3}3@Hb eXHBR"BAY can include a fluid connector
826 configured to connect to a fluid passage 124 of a reduced pressure

t herapy device, as shown in Fig. 11. As discussed above, in certain

enbodi nents, the fluid connector 826 can be fluidly connected with fluid
passages that transverse the first body 830, providing fluid comunication
with a wound site underlying the device 810. In sonme enbodi nents, the fluid
connector 826 can be connected to a fludd passage passing downward to a
bottom surface of the first body 830. In sone enbodinents, the fluid
passages nay be positioned along the side or at other positions along the
first body 830. For exanple, in sone enbodi nents, one or nore of the

openi ngs 828 can formfluid passages in fluid communication with the fluid
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desired to provide nechani cal assistance for wound cl osure w t hout
penetrating skin or other tissue. [0086] O her enbodi nents will be apparent
to those wRi2bloads5438 the art from consideration of the spetidSceas@n and
practice of the evlc%s and.net hods di scl,osed Berehn. I IS CLAIMED IS 1.
A wound t r eat RSNANGATY SOURURY TOU QHLIRPS gignaate iﬁeﬂ'oﬂg\@“?wt O8hBF i si ng
at least one first opening (128) configured for attachnment to a reduced

pr essur e Ygrleeations@rotRd aawoyrdiaindone fl ui d passage (129) extendi ng at

| east partially through the first body and in fluid communication with the
at | east one cpmatingdenaiod ihwee Gourrmmeore eloggated seetioh® s p(IL#E tissemcdt the
attached to the first body, extending fromthe first body in different

di recti ofisur giloRAdcations ARugdhthe WduridSclaskitphatleg, Wi th respect to the
first body. 2 . The device of claim1l, wherein each of the two or nore

el ongat ed secybons TREEEIHYY & cﬁainﬁ?(i,l\gﬁe%?{bﬁg%@m%la%'Bf:['he gb’(? bPffore

conprising two or nore connectors , eac g attache 0 one of the

el ongat e jons...4 .. The.device of claim3, .wherein the c ct.ors, have
2 wi deh EIoEaeT Betighs o e 57 ket rofndishassind e Sl e PR ke, s,
The devi c? of claim3, wherein the connectors are adjustably positioned

al ong t h&' IEnglPRIBIEde2RAMI0BE MtREIPNGRIBH SrEHQN ECsyRg PaTtians: (F6Rs of e firkk
device of claim3, wherein the connectors each conprise a tab portion (504)
and a tabod¥cei ving portion (500) configured to slidably engage the tab
portion such that a di stance between the tab receiving portion and an end
of one of the48l onFhadetiret ofaisinat2 aghein thd dlenyatedpsadtiontetsiving ust abl e.
7 . The device of claim®6, wherein each of the connectors conprises a

| ocki ng Egﬂhﬁﬁi S8 {heldbngdel UBYREtSPhiIGhKNY RERERRM Slich Rtattyigd portion

withint tab receiving portion in at |east one direction.8. The device of
claim?7 i I ) i i - pl I - I S
(508) poSiHeBie Sebiths Qe BaSEE] b il SREBAIRESeAioR bBM ot BHFC, .
the two ar nore el @%?at edf ec ionst 882) conpri.se Ht_}f el ongat ed sections
ext endi nG2NACKREB BPIGH PUY PLING 5IRGted SPPEQT [RGFVIRY BRIYINS first body. 10. The
device of claim9, wherein each of the two el ongated sections, conprise: a
pai r of subst 4t i alllbg rpaihed & claimphdavberei he REKNgBBERANIYRRIPIRIBESA t he
first body; and a connector (842) extending between first ends of the pair
of el ong#lurdlityraigidged (O8) posttieecdon a Sirface ofiedehalf thédeldnigaded bections11. The
devi ce of claim 10, wherein each pair of elongated arns extends fromthe

first ends pogbti oféd rmsthoteofsdlaitn 80, wherdin tatatibgd¥ndion searneve6tmore
positioned on an opposite site of the first body and the connectors of the

two el ongpirRAtSP st &frﬁpﬂi%ﬂo%iﬁq:a Q&Q%Iéﬁo&idiﬁgzgg log hfesﬁé%g BbgpRsy; and

the two el ongated sections each furthher conprise a regi on

ext endi ngpgﬁéwéﬁe;olﬁgtaiseeocgé%o%gds of the pair of elongated arns of each of
e

the two ongated sections, such that a force applied to each of the handle
regions to nove the, hand| e regions ther apart. from one another causes
t he connectoré%of ﬁﬁ@ Wﬁm&%@%ﬂbﬁ%@@g%ﬁe&?asw&ﬁéﬁ%&? lockirghe anot her .
12. The device of claim1l, wherein the first body conprises openings (812)
passi ng @GN Ké49)i canfigbtreto allw Bectetatableneordiborigapiede iy afirgiabrestion
t hrough the openi ngs such that the connector extending between the first
end of eaohnphbinra sécaiddigattied eppusitesthefirsnliregpos.i te si de of the first body
fromthe handl e extendi ng between the second end of each pair el ongated

arns; andthe eizongdhednathoy cindaibhe6 fufther BesyriPgredelsitinedoBrRRgaN sm
t hat prevents novenment of the elongated arns within the openings I'n at

| east on i i . i | Al (-S4 I | X

el ongat e?%&ﬁm?ggﬁ#&%@aﬁ%?aﬁ@ @r@%{%mtﬁ%@@oﬁ%&%ﬂﬁﬁgt @evi ce
of clai . rising at |least four elongated sections extendi ng outwardly
fron1thg}$?péfgﬁ89%¥115. The device of claim1, wherein the first body
conprises two or nore elongated section receiving portions (946), each

el ongat ed section receiving portion configured to receive an end portion
(950) of one of the elongated sections such that each of the el ongated
sections can be adjustably mated with the first body. 16. The device of
claim 15, wherein the el ongated section receiving portions and the

el ongat ed sections form a | ocking nechani sm such the el ongated sections can
be passed into the el ongated section receiving portions but cannot be
pul l ed out of the elongated section recdving portions. 17. The device of
claim 16, wherein the | ocking nechani smconprises a plurality of ridges
(908) positioned on a surface of each of the elongated sections. 18. The
device of claim1l, wherein the first body conprises a rotatable portion
(250) conprising an attachment nmechanismfor attachnent to each of the

o, o " A~ A~ T T



first body. 23. The device of claim?22, wherein rotation of the rotatable
portion in a second direction that is opposite the first direction

i ncr easeswoheldmwagsh t hat each of the el ongated secti ongCgASenddsdonom t he
first body. 24, e deyi ce .of .cl ai wherein the at |east aqne fluid
passage passedd ﬁ]SJBﬂ%Pﬁé)flcéﬂlg}%{PH%ESF EPHRIISIHG re '%@Pﬁ@cﬂf‘gcl aimli,
further conprising an adhesive. 26. The device of claim25, wherein the
adhesi ve Machasisn dg allawdbe relaéable pogjorvio retripda the &rat direciorandthe hed t o
each of the elongated sections. 27. The device of claim?25, wherein the
adhesi ve senoadh ditectjdn.c adhesi ve. 28. The device of claim1, further
conprising a sheet of flexible material (160). 29. The device of claim 28,

further conpri4si ng:The MetHudsof@Aied 6! fupddy cOrPPilsingPadjudinga paBRRAthAL 24)
havi ng an end portion configured to engage the first ‘opening of the first

body; . .
Wt o BATPUs RIS A AR b B AN Sihd e eSS

conpri si ng: me ni ¢al | 0 i NQ. r,nore elongated section 40) to

ti ssue at two Of m)cl?]g %Sﬁ‘bqléf%#ncgg'gigﬁn@'r@e\g\ﬁﬁmf'sf ARG 2 (& h%ﬂ*&’ﬂ &ed
sections bei ncg attftchleagtat 0%51 first bod §130) conprising at |east one first
openi ng (M98) YaRdgches toat leen of hesflppga 85tie88ure source (120)
and at |east one fluid passage (129) extending at |east partially through
the first bodyland Tihe methiad efweiaiombeavhereinvadjusting the lengils of one ooprareng
(128); and creating tension in the two or nore elongated sections to pull

t he ti sswenaectohecomprioes adjustihg @aidsiticn of @ widpbhenws0aylothsast drgetther . 3
1. The nethod of claim 30, wherein each of the two or nore el ongated

secti ons cahRetlorXivithR a &b reteRin®pbABOB00) 8t m@&nﬁ@&%ﬁb%hﬁﬁgQQﬁécm ly

coupling the two or nore elongated sections to tissue conpriseés attaching
the two o a - T O.¢t ]S rr I

wound. 35S UTRE e S G B ekt e e B3k o or
nore el ortl(?%ie{i?@se@_&.i ons to tissue conprises attaching a flexible sheet
(160) to ¢S RUMPBundi ng the wound and attaching the two or nore

el ongated sections_to the sheet. 34. The nethod of any one of clains 32-33,
wherei n the tws or IhsrBetioshefslaim 8dcliurtbes camprigindaeeranting thedgbdemesi ve.
35. The nethod of claim 34, wherein the two or nore el ongated sections are
at t ached m@\inhg out pethettabtreegjvinggmurtion.36. The net hod of cl ai m 30, wherein
the two or nore el ongated sections include two el ongated sections that

extend in sub$Bant iThe methepiosi dlaind B0 etirthen sofmpeiginghsoditidrihg BABKIBIE shébe
met hod of claim 36, wherein each of the two or nore el ongated sections,

conpr i 5651@0)&@\?& teé walhgttateatiHeywBandl | el el ongated arns (882) adjustably
connected to the first body; a connector extending between a first end of

the pair of elgngat - ] i ; s

bet ween secon 'endsﬁ] %frﬂ% t@d&%ﬁcﬁ%m 5%’3&%%?[@% argrr]éeetg# 8@3(&'&%%% uﬁﬁ%‘?%ﬂgt

el ongat e ections, wherein each ir of elongated ar extends fromthe
first eng’g %(?sthotHSﬁ\é.{a %ﬁn%rﬁeggpgﬁtggfsqcﬁ@n? iaf%?”s&g‘é‘ﬁ'qaggtcﬁép@géerﬂjm@nds
positioned on an opposite site of the first body and the connectors of the
two el ongHffage §k#a eheetare | ocated on opposite sides of the first body. 38.
The nethod of claim 37, wherein adjusting the length of the two or nore

el ongat ed sectddons Thenpethodsofapahy 58 gwvhersire tHeosiheatds positighed onewp efitharg

bet ween the second end of each pair of elongated arns of the two el ongated

sect i ons fitgt boeyaariditetMbranbrIEBAgafed ddttibnaRRe bithEREY Afec@® fher and nove
the connectors closer to one another. 39. The nethod of clai'm 38, further

i ncl udi NG ,8BRAYLEY Ps PGy RERBORGM L O prevent novenent of the

connectors in at | east one rection. 40. The net hod of cl ai m 30,

conpri si ng: hanical coupl ing si mare el on ed.sections o tissue
at six or nn?g%rocgﬁgahéﬂﬁgb ﬁ%mﬁ‘@%ﬁﬂﬁ?eéﬁﬂ”%?@%%fgﬁfﬁﬁgﬁé?6%5@?? he six or
nore elongated sections to pull the tissue at the six or nore | ocations
around t Iﬁge%iﬁﬁéf“%fﬁ% éVSt@Bb&Zr% to the first prdy fe Prodde redugadpressure therapy
conpri sing: mechanically coupling four or nore el ongated sections to tissue
at four & theoweundcations around a wound; and creating tension in the four
or nore elongated sections to pull the tissue at the four or nore | ocations
around the wound cl oser together. 42. The method of claim 30, wherein
attaching each of the two or nore elongated sections to the first body
conpri ses passing an end portion (950) 3 each of the el ongated sections
into elongated section receiving portions (946) of the first body. 43. The
met hod of claim42, wherein the el ongated section receiving portions and
the el ongated sections forma | ocki ng mechani sm such that the el ongated
sections can be passed into the el ongated section receiving portions but

L, o Y e . o o - ——



shorten the el ongated sections. 46. The nethod of claim45, further

conpri sing engagi ng a | ocking nmechani sm (240) configured to allow the

r ot at abl ewpantows3so rotate in a first direction but noCrrusacm@comng
direction oppgsite_the firs irectjon. 47. The nethod of claim46, further
conpri si ng reﬁr si d’etW&kh%}c?f??lﬁ'”i‘rééh%;‘r“h?ﬁpf)@pé'ﬁlr@vﬁ?ﬁ'ggl%?%oéﬂﬁl’Baﬁ%'? i on
to rotate in the second direction but not in the first direction.48. The
net hod oftodydil BOuwithinthemeungonpri si ng rel easi ng the | ocki ng mechanismto
allow the rotatable portion to rotate in the first direction and the second
di rection. 49.58The Arabbod tefatmleat dedbe, ¢amptisgngconpri si ng adj usting a
position that one or nore connectors are attached to the two or nore

el ongat ed sectd fagsbodP (130)havrid@dubstadtiallytigie. mhteriahBédgonpri si ng
adjusting a |l ength of one or nore connectors attached to at | east one of

the el ongated t@%%irﬁgr%-elén%atea%cﬁsﬁé‘?m gegég?hg?érq)ed b -r?tl Ggy'Sting the

| ength of one or nore connectors conpris Ing a positionof a tab

portion . east. one of the connectors w,ithin a tah receiving
or t1 on ERga1i80 BT E08: N ek FHRERVN oty A et aRats
receiving portion to the end of an el ongated section attached to the tab
port i on. a5iustable with 1eseest todhgifistbady; @At her conpri sing preventing the tab
from noving out of the tab receiving portion. 53. The method of claim 30,
further conpriasi adhgsdet for omecigmnically eoiuplieg $kie er njare@onoeetors kdjpeach t o
seal the wound. 54. The nethod of claim53, wherein the sheet is positioned
under t hettaichetl thody ofitise tie ot wibrerelonyated keotisiss to sisaid Sso@iding a
mechani cally coupled to a top surface of the sheet. 55. The nmethod of claim
53, wher gjdurid@sofeet is positioned on top of the first body and the two or
nore el ongated sections are attached directly to the patient's tissue
surrounding t WO fm further conprising

A thetfidy fo-mﬁdgﬁé%‘%g%?gl#r?(?)lgg%ptr%}@he first body to

attaching a reduced pressure
ttg i m 56,
t

provi de reduced pressure therapy to the wound. 37. The d.of cl

further conpr irg‘?ﬁbarb?ajlé(icr‘?é}'pﬁn%g‘%l% ”ﬁ%f?e‘?'?%gaqﬁa&?ct@%&em ??IF'HS‘E%Q?WRmd.
58. A wound treatnent device, conprising: a first body (130) having a
subst ant iCAIMSrerlpeatipns=AreLNd |2 Wedyd Using i adbrsve | thadwp & reeietelongated40)
each attached to the first body, extending fromthe first body in different
di r ect i ossctiamzibéingiattachet dogt first materiad bady ($3@)%hkadwi t h respect to the
first body; and an adhesive for nechanically coupling two or nore

connect ors ( 14Pgatirgpiehsiintinche dvd or amsredlohdited Wectivnd™® sulbihengsziuedt the
sections, to tissue surrounding a wound (150). 59. A nethod for treating a

wound (198 .or GRS Ib8htiths é?%ﬁhéﬁh@%duhdcayéér'tageﬂq\éﬁ or more el ongat ed
sections (140) to tissue at two or nore [ ocatTons around a wound using an
adhesive, the two or nore el ongated sections being attached to a first
mat erial body (130); and creating tension in the two or nore el ongated
sections to pull the tissue at the two or nore | ocations around the wound

cl oser together.
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