WD 2004/ 091658 PCT/ US2004/ 009613 H GH CONCENTRATI ON

ANTI BODY AND PROTEI N FORMULATI ONS Background of the
wonvewices Fiel d of the I nvention This inventi 8aT/US2004/009613

pertains to highly concentrated fornul ati ons of

anti bodi es, which are particularly suitable for

subcut aneous adm ni stration. The invention further

provi des stable, highly concentrated (e.g., 72100

MHIGH QONEENTRATLON ANTIBODY AND PRETEIN FORMULATRONS

Rel ated Art There is a significant demand for highly

concentrated |iquid antibody fornul ati ons. However,

hi ghly concentrat ed HLR r%{lﬁ‘df) TR TR {181{‘5 pose sever al

probl ens. One probl em—ré—rﬁsf?giﬁlf—rily—d ue to the
Field of heiventie¢f particul ates. Wth reconstituted

Iygﬁgi l'ized preparations to generate |iquid

fo

| iavensies, pertains toridshlyraoneentistednfosmulatigredl anfitodgts, which are

" the ..of surfactant e.g.. .a polysorbate ut .
parcgif e 14f B @b g Bty ol R PREL B provides savre,
highBesoRb&ratddqy. of, 100 ing/ilpioiah) RGRE essiungiods.f ficul t.

Moreover, surfactants further do not reduce the
i ncreased viscosity caused as a result of numerous

DeSi né.er rTP!!e%elgar? igntt er act ions fromthe nmacronol ecul ar
i es. Although surfactants have been
shouiteti® aStigmifichaddnhandr R UEnll RBnekRahRE 1R/fuid antibody formulations.
particul ate formation of proteins, they do not
Howguelr dighlyt hencpnistied praj¢ini focmnelatiens possceséral prohtamsrafdes problem is
. i.ffi.cult . the ni | ation.an m ni st.rat.i.on .of. )
instaiice S¢S g Srab Bt P s, WA e ol aputliped preparations to
genekAe 1iQhHD folBERHENSS MY tpkHISm Has Heblh 268B8&8M EBLEP he use of surfactants

because of their macronol ecul ar nature and potenti al
(e.g.f opolysnrbaterp beicwirfactanistase neuitabpls foMpguad faymulations, because they render

rort ORGSR Dottt 6 ablredes B fsihesa viscosity
causkd8s h RsTt R BEMlARE ihiehR6BEHACRradiBes BB the G RAhAScular nature of

_the viscosity of the fornulation. Hi ghly viscous
antitfodtesul ati ons are difficult to manufacture, drawinto a

Al S S e BRCab RS Mem ool st e JHor particutate
form@H &L DB prSieink! Hebi A0 noMREEBssCAR pr8BRnt Of §aiestd 34dcB8ty that makes

and inactivation of active biologics. Satisfactory
diffigdt uhé omaoiputatips prdbadsmnisgratian k phgeonwhittagedt atipedyorformulations.

.arf indi cates. nunmerous exanple of excipients that can .
niificies 1o o Torbl Bt GOLHRET eapHibreBGEHIagPn _ becaise of their
macioolehBt | QRfire VaHY {S)%Wnﬁﬁpt RirNSinRav6lebasn sH&saRREU! | YWoreover,

formul ated above 100 ng/m, or have techniques for

pharghe¢aungjcaly dveepiatde sugarhad ofttuR0i4/18gd 668unts as stabilizers. Such sugars
PCT/ US2004/ 009613 . licants have discover.ed tha .

can eI iR BRI P Iy ek ieeasi88 B viseositup! e formulation

High®H vibud ol gthy £ONEERUNACHahh QR RN Sinfb Q' syringe and inject

anti body fornul ations.
subcutaneously. The use of force in manipulating the viscous formulations leads to excessive

frothing, which can lead to denaturation and inactivation of active biologics. Satisfactory
solution of this problem is lacking.

While the prior art indicates numerous example of excipients that can be suitably
employed to create pharmaceutical formulations, very few proteins have been successfully

formulated above 100 mg/ml, or have techniques for doing so been described.
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Stabl e isotonic |yophilized protein formulations are
di scl osed in PCT publication WO 97/04801, published
wonoHE@orasary 13, 1997, the entire disclosure oPCcwhised4/009613
i s hereby expressly 5 incorporated by reference. The
di a¢ipaehs IMePdischveet ek MatihONsHeci -HCI
recoqu?st ituted to generate m%‘% pript el nag%ncéhntu}eatl Is particularly
suitedj fquhightyoromod nditateddisjuid priotrin oaqytidody fortrmisions.
stability, . ver, the tential issues associated
o St isbiopis SRR ppGal Trhibiaes s feclosd o PCT publication WO
97/0&8’(6 BlisRADIHBriRy 189M968S BfeentiE At
lmﬂ(leler% r edlﬁlced previ oﬁgsl yﬁg'hrnolu Esﬁgé%ﬁ%%q%freby expressly
1ncospg>gﬁec$ bybueferelwengTso disalvselt dyophilizad |fyrrhiati@asent be reconstituted to
viscosity and osnDIarlty, therehy. 10 rendering
geneﬁ"’rtﬁgé feumrpnaRriraiigp liguiq éallmu%fmsl W&h@lﬁ mziirent loss of stability.
H W@p&l [ @t u a 0230463,
Y Rori It?1 B&Qnu RF%GE eéésﬁaat}%g tiﬁeiﬁ?e gl cen COS 5? thoe geconstituted
forrdulmmns ammttaxddlfemedulmbﬂeﬁﬂsgg@éghueﬂ &es bden ﬁeﬁﬁ@dgﬁe‘l'l@&gl through the
H (about 4.0 to 5.3); 2) hlag pH (about 6.5 to 12.0
additien 995 sugAESy ByJoing %qf@ntdé@rawq ﬁ.ﬂ@crgats@ girgikcosity anchesmolarity, thereby
rend%ﬂ\@og&%@g a}ggugéwﬁn on of salts or buffers.

e I nc ease ionic strength 15 does

dgAppHemg PET iapplacitiby, PbliddeiohOWDOBEB0483, (SubLikhedS 18 April 2002
with .. |tma%/alsoresultalsoresult in
dlSClPWér@&‘% a@t%la CORGEREGLQE bihovs gisgesiarformmlaens achisvedsnl) through low
pH (?50?1? 9:' 264 r)"‘%} l{ﬁfgﬁ Hﬁ (fa lﬁ?éaﬁ)nlfé)r tlﬁ%:rgﬁmgga {hteltgtlale 1%nic strength of

the fonmderién aY iten adiRéebn sefl@rdflﬂlﬂfdr@nﬂlﬂi%t/er RHEE GAEYBased ionic strength
chal | enges of stability, viscosity, osnDIarlty and
does {dge1sasgi tg‘;‘/ visowsitgehihedorialatons(sueh anvite NaChe itpnaysadset result also result

i kU B EPBERET M USR0S MGHELR Biion o procn

partisles ¢agi, ta‘gglagﬁldnw bi'tdis tan. optimflakith @ohedntratib® pREERERdtmulation must
i nvention concerns highly concentrated anti body

overqospechatlengss of stabilifyo wiscesifyi esmeladiympd itabishitypr ot ei n or
anti body (100 - 260 ng/m ), histidine (10 - 100 mV),
25 arginine-HCL (50 - 200 mM and pol ysorbate (0.01% -

0.19, having a pH o§ubmbry of th®Inventdscosi ty of 50 cs
or less and osnolarity from200 nOsm kg - 450 nOsni kg.

Al s Bresen;dpyention rengsies bighlyopongpmirdsedtipratein tdremtibody formulations
fr 20 - 260 ny/n,
ﬂmt£€ erna% &ﬁo&ﬁgﬁoﬁggﬁstm%q%ﬂ 260

Ivel alternatlvely 180 -

NoihParticuddr! e lpaésbﬂtﬁhyer@ﬁﬁ coné@hs REhR copt&ti@itdd a‘ihrtlbody formulations
anti body. Alternatively the osnolarity ranges from
of lowaermwﬁ%@pnm%mom Ay R@lboﬂm(é@mat%() ehg/ml}, héstidne (10 — 100 mM),

t f 1Q0
argmi'iﬁ\/lrﬁém e(?nla VmM) lolgnlnsg)élba ?’d@? §14e 8#?@“}1@@}1% alé% of 55-70, a
viscog®Pofrbh cs dr Wk 3@@6&98111@@&@@10@3%@@&]/1@9@@ mOsm/kg. ﬁlt}c/ernatwely,

Al'ternatively, the present invention concerns a hig
the pradie OneRtdhody 1aHtei fbnm;laticms reah aange ool 20 o260 unghiklatigrnatively 150 -

260 SR KFLASBL [P A0, A5 TE) ho 58 DB A o .

AlterHMveBﬂﬂleR%kﬁb‘}ﬁ[@%r%eﬁ Ul %50 Roditfkg - 350 mOsm/kg. Alternatively, the
concentration of arginine-HCl ranges from 100 - 200 mM, alternatively 150 - 200 mM,
alternatively 180 - 200 mM.
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In a particular enbodi ment, the invention provides a
formul ati on containing high 5 concentrations of |arge
wounbamaiaas wei ght proteins, such as anti bodi esPOT/US2004/009613
i mmunogl obulins. The anti bodi es may, for exanple, be
antA1RAHS8] Xd' 1RC R eMIahhioR R8AdehEY! @rhlgﬁlsrd ShALMARE  antibody
anti gen. a spécific aspect, the anti I gE
forrr(uéatgms of luwmtlﬁdﬁﬁ camgrising MNﬂE)d&64@I esldf)lrh)g’dﬂ) histiding.(R) — 100 mM),

329, 50 d WD 99/.015 Iy
Sugaam gt re@?%%a??qrﬁaﬂysee 33- 8Msa§ﬁgl?§%§9&91%e&¥%bed

(1853 B GG} ettt BiEiplon Bbies R 3dififion gopjaining high
con(&ndatiolﬂ;?xﬁf laigel ibleciithit 3ight JpEBthSAlsﬂic&lr aabhtRldies érhgnmunoglobulins.

antigen may include: the CD proteins CD3, CD4, CD8,
The @E‘aﬁ}bodlmy fameragie. antivpdind dlirscted ag@umét #pRtticular predetermined

antl‘%_ﬁié jx? Ee&ﬁ@ﬁgp\é(ﬁ@cﬁﬁrﬁ&@eﬁgwt?p‘ ’ - lan'&'%rﬁﬁ\é?&éﬁ—% described

in UrBJP e@B[IQ:SO%MW&B%/GPﬁSB,) MeretnatiplhQhe Qﬁi-lgﬂ-ﬁrt&)ody can be CGP-5101
VCAM and av/ (33 integrin including the a- and
(Huﬁﬁlkéﬁeﬂb@dslm Gemegf al.ef flin. dptest OPINaBTHRS (119§71;DY@9aﬂ7207 and

T T -

may(1ﬁBi1def eke PP piotdldP CDRE CER, @D, CHhA, ED A TIMIDAR] CD@O members of
The formul ations of the present i nventi on may be

the Irlﬁgrli%@f&rtfa@faly fush w64 Eesptor, rLHéRZ,stIEBBfm dER$eeqeptor; 2C4, 4D5,

h livere y
PSS hes URLR SRR, B DERLPIGRUE! Mozl BY s, cane,
VC/5(I(Z[r aﬂdh&vﬂBBeﬁtdgﬁﬁtlncluaﬁth@ RD Yena -k &buHits ttﬂ&é@fp(%% | gnti-@D11a, anti-
a disorder treatable by the protein or antibody

CD1Bopmantt(dal 1b eotitmdics):ngroawdini fadtotse siahg as NEEGBy Mirodt poup antigens;

I d th t LI
oS B ot G PED FoRlory i Gy C A by prassiar
f oY Féfrtu@iford o th bﬁes&wlﬁwénymﬂ sefytibe Eﬂémaéaﬁfcgf AeAk%ons. In a
adm nistration. In a specific aspect, the disorder Is

specdie dspéEt.thel fm&t@nssaddyﬁredlsnbcwmeoasly urt her specific
I 1er

"Rk ahoGet Rpopun gt the (HRGTE A0yl dntisihed for the teatment,
propAfRctd) b tttrepABE hHBY  dif 8R! Ge ARy Ehbéaroékﬂ ®F Shfibody formulated,

gastroent er opat hy, hypersensitity
comprirah g adimamxistsring rthe clarmuelatidrso disalosat glemn etomprising a therapeutically

[ 1 i c. br.onchopul nonar ) j1lo arasiti
cffecvg Gl Of M PLn o iyt Ruh g Sions Gy arisygary useful for
subc@ttaﬁé‘dlﬁ aﬁﬁﬁlﬁ%tﬁﬁt 38h&p eéﬂlcs Et 3l B¢ é&c!} iS YRR diated disorder. In

thym c al ynphopl asi a, el bma an
yet agnethér-spesifiagsgiwos ther IgEemedmted Hisoxdet 1saaﬂatg1e rhiritd cdttiente, g., allergic
the invention row des an article manuf act ur e
aSthf% ﬁllungP C1g%o %h%‘%taéqpﬁef‘ef&h’g%sﬁlﬁégla SPYFORTCARRAGN - hypersensmty

h t
P St g A

parasst}ueailﬁeamsasmerstmalt hgstipis e hypdrilghl sydronge ataxib-uelhdpdéctasia, Wiskott-
nt aj ni ng Eﬂl n an_injection device. |In yet another

Aldngg S Ee i 21V EREON 1 L% BHClOE e raft-ApSuuhe Teaction.
} Qt{qther?én%ﬁgdﬁ'g%tgg i'anél%l(P %%Hﬁ%@ QG 9%%%‘131’1@%308{1'6 comprising

| pti1on
a contamer enclosing a formulation dlsclosed herein. In one aspect, the article of manufacture

is pre-filled syringe. In yet another specific aspect, the pre-filled syringe is further containing
within an injection device. In yet another specific aspect, the injection device is an auto-
injector.

-3-
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Figure 1. Hydrophobic interaction chromatography of a

pepsin digested anti-1gE nonoclonal antibody. Sanples
woenw/bossul ated at different pH and buffers: eLTAG200M009613

5 Acetate, (A 20 nM Succinate, (A 20 mM Na2HPO4, (0)

20 MM K2PO4 and (*) 20 mM Tris buffer. The sanpl es

were stored at 30 Cfor 6 rmnths F| gure 2. Size

excl usi on chr omat oBiriefIPes glEgsronocl onal

bod d 20C for 6 nonths.
PO LS B gpRinic éﬂfﬁ%ﬁﬁ%ﬁ&r%%ﬁghy D0y Bepsitlieged anti IgE

monStiébARfbod{) ﬁ%‘gp ) 58! uﬁ%@ﬁ&f%@“@% 8 By 9 20 mu

Acewated (420 20 Shecinits, (hif 2@mM NagHPe,,3V) A0 thMi Kgpmfanar(*) 20 mM Tris
anti-1gE nonocl onal anti body stored at 30C for
bufferp il sampka sresforedrag 3¢ 8C ford Gmedthat  di f f er ent pH and
buffers: () 20 mM Acetate, (A) 20 mM 15 Succi nat e,
(o) 20 MM Histidine, (A 20 mm Na2HPO4, (V) 20 mM
d
Pol Jane b e e L oo 4R a e Aop P papRly stored a
40°Grdo 6] moaths. afdmples ywerSHophdsted CHnt(ﬁffBreﬂnO@HTgﬁdﬂbuffers (®) 20 mM
anti body, 20 mM Succinate, 192 nM Trehal ose and 20

Glutggpteo (W Mtéceé@esp@)y%(bﬂ@ét%mgma@t (pH2@ noM Hissidine, (A) 20 mM

Naﬁﬁﬂ&%iﬁgt&?%ﬁ% 8(1,} gure gq%s%l%ﬁf%ﬁ di gc) of Oagl% (9)

anti -1 gE nonocl onal anti body at -150 ng/m wth
different excipients (A CaCl2, (V) MyCl2 and (A .
Ar Elgwrﬁé HEativiy ¢ guanii-BE mnmlmalwnubocamtmeugﬁ 30°C for 6 months.

nti.bod with various
SamnflR e ptm St Gt Jlf g, B of®) () Mo Aestaien &) 20 mM
Succhie, Go) 600 R0 203Figpoe
iy dr o@%%ob%%ﬁﬁgtgg?glg% |§22§hr ormtgch\%fi apgy ana yskgpg aKd () 20 mM
Trle@tiﬁ%Il n digested anti- |gE nonoclonal antibody. Sanples
were fornulated at -150 ng/m wth various of
exci pients and stored at (YY) -70 C, (0) 2-8 C, (A 15
0 LPRLE
%2%04%%8%?[% ﬁ%lﬁlftggé%% 23%%%%8 t F) %ila é?essed anti-IgE monoclonal
antlboﬂy 0 r$amp@|s aphiainolOamig/ml ghtitomiyo 20 el Slmitinabfg dy2ahve Tﬁﬁalose and

; /m 20 HC1, 23 nM hi sti di
vario¥ giopt P%z?ohfw%ag%ﬁa 20T s DolKionhalt Fendebiritiis arp() 0, (A)

0.01%) (HTRoIWaal , 20 mM histidine, 91 nMV
suér)ose aE' gmb?fof 5 50 nM Md 2, 27 ng/m
trehal ose, 0.01 % acetate, (A) 50 m MyCl2, 30 nmM

% acetate, and (o) 50 mM WgCl2, 45 nM

Ac2, 0.01
%%Ere b, Fuopidice phpe antisighymesodlena agtiondscht atl S@engrml fth different
excipledt®Ch MaCl,, (V) MeCl, and (A) Arginine-HCI

Figure 6. Turbidity of anti-IgE monoclonal antibody at ~150 mg/ml with various
excipients. The samples were stored at (A) —70 °C, (W) 2-8 °C, (A) 15 °C, (o) 30 °C and V)
40 °C.

Figure 7. Hydrophobic interaction chromatography analyses of papain digested anti-
IgE monoclonal antibody. Samples were formulated at ~150 mg/ml with various of excipients

and stored at (V) —70 °C, (W) 2-8 °C, (A) 15 °C, (A) 30 °C and (o) 40 °C.

4-
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Figure 9. Hydrophobic interaction chromatography

anal yses of papain digested anti- 10 |IgE nonocl onal
wanvimothgs The sanpl es show were fornul at ed i nPCOUS2D@/009613

mM ar gi ni ne-HCL, 23 nM histidine, (A 182 mM

argi nine-HCL, 20 nmM histidine, () 182 nmM ar gi ni ne- HC1,

20 mm histidine, 91 nmM sucrose, (”) 50 nM Wgd 2, 27

rrg/anuner%haﬂlzssecclmmehramt@t@hy(oﬁ) anficlghMnoMy i) adfibody at ~150

B e o i T DR e 1, 2

mMQnHH‘ﬁé“%H 48 & 1%%&1\41&% %?tt‘et HEARPRL g&ﬁ@ af rg%f?ucrose pH 6.0 (o)

full-length sequences varia const
50 naMiaMBE),, 07 nightl aelidloseg&.0a ddeael, €8) 5@ mM ﬁgclgrgb mM MgAc,, 0.01%
Hu- 901. The CDR regi ons of Hu- 901 i's shown
acetafpdend (80 trMECE, 4h M AL 0.0CTRacet. oﬁsmp]ss defd stedd at 30 °C
fOI‘f?%l C%Othl a are shown in boldface, while the CDR
811 & as defined by Kabat are delineated with
brackets. Figure 10A 20 shows the light chain
sequences of E25, E26 and Hu-901 (SEQ ID NCSs: 1-3),
whibigurei %y uHgdropliebis huwsctidre cliveamaio gedphiy mnslewequwamf digested anti-
E25, .E2 -901 EQ I D NCS: 4-6
1eE BRI AETH T pteles PRV eASesEn Witsn (8 200 mM arginine HCI, 23

n e_of.
eon S B1107 0PRSS o TR T 30§ el .20
histiline p9 oM Sudrbe, i OSE MM MECS, Df mipfht iréiatos8NAOP% acetate, (A) 50 mM

Cguat er nar structure. Thus, ?r otelins are
MegCds. 30N e QQ%actietstand@ SQmMMegCl, 47 s Mgha, 0.01% acetate.

at do not have such
Sam@%%g’g euslr?(greg ypl c(gfr mf:’tn totein for use herein will
have a nol ecul ar wei ght of at least about 15-20 kD,
preferably at |east about 20 kD. 30 Exanpl es of
pr Biggrent). evheovspecosemirison bf thetfhld-laefl sequemes hetheiariable and constant

SR YFE REE R B2 B3 P4 S GBS of v o1 i

showgl ByMiider Iy, NIG}EE2 S04 RVEDS, RS @@T@rég%n%% 'd@ﬂn{1 ﬁ§ @hothla are shown in

arat hyroi d hornone; thyroid stinulatin
boldfare optiilst the DR tat'—gllonaastdetfmyqbby K abainare Idchne(ate(dhalthnbrackets Figure 10A

shows 58 il S Beske a0t 47 o SRk il (SPRL TN, while Figure

10B §)vial th@Rédvy chath eequeawtg)ftmrsrrm@an&t{u Lo &@qub%bs N%).

factors such as factor WV TIC, factor tissue

factor, and von Wl ebrands factor; anti -clotting

factors such_ as. [ ng rluretlcfactor

| ung surf acta¥f b6 Prefenred Brbodigent, 45

urpki nasgriffionst i ssue type pI asm nogen act [ vator (t-PA,

e.g., Activasen, TNKase", Retevase"); bonbazine; 5

t By FMDt@in"ti& m@antrmqwics of amirmrac(ds fandhich3he chain length is sufficient

o egk%gt}ral ' Lhase. NTE glr egul ated on activation )
ProgP HEDET fqvelsy Y de O GUA(EIGE) Strpgien Thus, proteins are
dlstlﬂgﬁfsh&f’ h@ﬁf—‘" eBﬁJiééWﬁ&f YrePli QY %F@O(MCF - $a8d moR&hM I that do not have

bum n such™as human serum a
such mm¢tm‘et alypicaliybatprogins fdrstsarieesin rvellahive afmoleaulai weight of at least

about 15-20 kD, preferably at least about 20 kD.

Examples of proteins encompassed within the definition herein include mammalian
proteins, such as, e.g., growth hormone, including human growth hormone and bovine growth
hormone; growth hormone releasing factor; parathyroid hormone; thyroid stimulating

hormone; lipoproteins; o-1-antitrypsin; insulin A-chain; insulin B-chain; proinsulin; follicle
-5-
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rel axin B-chain; prorelaxin; nouse
gonadot r opi n- associ ated pepti de; DNase; i nhi bin;
wactimwmss vascul ar endothelial growh factor PVEGS2004/009613
receptors for hornones or growth factors; an 10
stimhAkES hbfnor®; eAleitdhin 18feiPzing REHAGID bThch@sit elobtingfactors such as factor
neurotrophic factor such as bone-derived neurotrophic
VIIE€atactor IXBONPY factesuarst vyapWillet@ands facters anipicloting faftoss such as Protein
. NT-4, NT- r NT-6), or a .  nerve growth factor such )
C; aégall\@?g;fﬁlfggti t;lfn% épf@g@tg Iaag‘]fﬂn%gg?;b PCtP%E%—E:g)?é] as wrokinase or
tissubithped EQ Wbt atdrAG N, SHCABIaRPOTNKILeD iieyase®): ine:
1Ssueplg)ltglerpraflal né)%owt h faacI?gr (Ecik—lj ; transtorm n% gr oW h ); bombazine;
throfnbt; enmox A€dYsis farkoras addHB pedpghalitasd; RANTES UGk guated on activation
TGF?§31 TCGF-f 32, TGF- (33, TGH-(34, or. TG (35; 15
normally F-eell exaeessgd aid pecreted)s human mpcraphagq iaflammgery protein (MIP-1-a);
2 SRC) I - | -a] -1 tasulin- |ike . .
Sem}él%%lﬁﬁjfsggl‘t? g% %rﬁgr{ldgle%m& 0 eﬁj’n@?ﬁ%nplaﬁg]tbg :{hrgl;; u!c,) %}%lﬁcea%e?axm Acchain;
relaxG®B -, profefaxit;PhOuse Nbn&dRfdpin-adsytibe@ RRpedd; DNEROInhibin; activin;
throrrbotgoi etin (TPO; osteoinductive factors;

vascplanendehslia sgrowth faséor AFEGRL geerptore for doenenes BvPgrowain factors; an

e S, S5 AP PBE 00  nd el s SR bone deived

neur@r&pbic facidraBDRMR] Reurbirdishin-3¢-4 -5, bl-6LNT32RTL4,-NP5, or NT-6), or a
superoxi de disnutase; T-cell receptors; surface

nervengpythrfacipr sichian NGde platddederioedgiavgh fhciot GID@HARprobdast growth

viral antjgen as, . for exanple, a tion of the
fectof @ R PR R Rl P, EEOUR fecron gRPRG PBeBppge rowt factor
Lo BEYBLeT; 311 FRRIPRERASROSTGE Rs.
G S T3 o RGBS OH B, T IR SO BIST R B, or TOF-BS;
insumatikagravibffactngyl efd tH€1GIHDved IGEHI dpdlls3)dGF Id@sain TGE-I); insulin-

. r ot ei n ich is fornmulated is preferably essentiall

ke Bigbel o btinagrgiss i maicip R98 ko TobdaDti RIS and CD20;
' ' €] i Lal b ing:

ersehOREdd PBOPTRRHTALENG (PO HISpai RS TILAL R o bone

morphdgerzyicweiogdih BMP)eapriategferon Basie chsomtédérah-opeipyhindofy; colony

. the conposition, preferably at |east about 95% by
stirmyfatingAClonEASE. s Y- ROt S Bl 1S antorteking GLS), .g., TL-1 to

- Lide [ Sl A, v i ght_ of .
116, AL el Bl D ASHE IR, Bl fctcming
factok IDAEY Avvitalediigeh SIS, fdrgapplel eipdrtich éthaMIDSAdyelope; transport

The antibody may bind to any of the above-nentioned
Proteigsy, QEHFIE%FCCFE}PT%Q%F%%S@S; Egéﬁfﬂr&rpyotﬁ@ﬁ;emamoaﬁbwg@@ gutibodies; and

o B I R A
CDPE: pfotsd waiith iCPYinul sredrivesrefedbly B@eﬁ_ﬂgeﬁivy\gﬁﬁ@ Eﬁ@ﬂesirablg essentially

famly such as EG- receptor, HER2, - ) 2004/ 091658
homqzeneQus (@450 J6aB coptaREnngHERICIRY c e FEssentiably gpuref Dprotein means a

- 2. cel ' es.such _as, LFA-1, .
comfFgfin R RingER A5 A IR EGH GPuR A b ottt g o
the compegtibn) préfelabtli idedsh8oct 98%0by WeipHB UTE sbéntiall Bo8@Eeneous” protein
(e.g., anti-CD 11 a, anti-CD 18 or anti-CD 11 b
meang gt GORRISION cogpusing af lgast ebent I9&hbyaweighapt protsim basedomutptal weight
ntigens: flk2/flt3 receptor; obesity (OB) receptor;
Ofth%%?m]?%séédﬁ’t or, CTLA-4, and 5 protein C

In certain embodiments, the protein is an antibody. The antibody may bind to any of

the above-mentioned molecules, for example. Exemplary molecular targets for antibodies
encompassed by the present invention include IgE, the CD proteins CD3, CD4, CD8, CD19,

CD20, CD34 and CD40; members of the HER receptor family such as EGF receptor, HER2,
-6-
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The term "anti body" as used wherein includes
nmonocl onal anti bodies (including full length

wanvipodises whi ch have an i mmunogl obul i n Fc r egCoM2004/009613
anti body conpositions with polyepitopic specificity,

HERBIbt HEReiCicbégioR Pl bags eBsCA; BDP-Bi ceRakdhbdisn ﬁﬂﬂéc‘gfé@'sﬁéh as LFA-1,
di abodi es, and S|ngle chain nol ecul es, as wel

Macdnpl 36 ay. VLAg%dﬁﬁM(le V@AMF&mki OLV_F[@&hﬁt)gm Janhid}ﬁg)the &h ellld B-subunits
therd e AT AL Bk o et bt le) et Beatire sich as VEGE;
bloo'dngrbup %n@%éﬁsi ﬁk@&l%& gok C%a. ng Qgﬁztrgéwgto‘f %??&gpt%; CTLA-4, and

two identical
prot¢ieduy (H) chalns An | gM anti body consists of 5 of
th%,ba3|c he %Frotetraner unjt along with an additi onal
Vo Pt ntibafy off used whetris, inglwdes Bionaglaral angbedies (}eﬂludmg full

lengﬁi Qﬁ’tﬂﬂﬁ egls\?vgﬁﬂ % ;dl urﬁﬁuﬁ'@éﬂé vﬁl %155% anth%c?y %(émP%smons with

polyélmmpuqoepqcx,fm@nnnmsgﬁaﬁicagmomes qeghitigiecie MtibddieBedidbodies, and

ch In the case of 1gGs, the 4-chain unit is
Smg]@é%é‘r“a‘lnpkﬁc'él%uﬂs welbap aufitedy tiengmentsalels. L Fabh &(ab)p.sand Fv). The term

b : t dij ulflde bond,
lmlh\/\hllw{qé uhﬁ %ISHS&E%&%%}?%’FQ%%% a'%et%oéi &her by one
or Thebesicli4sshair atitoandmiRne AstergeRmdrideglitdphdibin compoged of two

i,soty Each H and L chain al so has regul arly s
identiga] Pa@%& ﬁh?an% @nd‘ irepeidpnticableenvy EHY bhainse am FeM astibadytdoasists of 5 of

T N R——

10 amh@nriﬁindmg sft@:u rWhl@'lg@DHI&ﬂﬂ)ﬂléS Qontprisé Mbn@ 2155 8 WRESasic 4-chain units
Fach L chain has at the N-ternm nus, a variable domain

whichgay Polfya}efﬂémf%gn Rolpestent awm@tﬁw m eombinaiont widh tterilobham In the

case Ep?gndél‘ﬁle 4* Cll SI? Hglg 1SS etnlgfatlla n%@cbopifghﬂ%sav% Eﬁaizl%m 1§ linked to an

H chéiatll)one Ravilestudiailfi @b diel, Whilg tHeE®lodY RBain@ ki@ 10REH RYEEh bfher by one
forman interface between the l'i ght chain and heavy

or mefpafliguliide ibopre dapardingson 218> Fhehapmiisotypg. oFach MHusink ckin also has
- bj ndi. ite, t h .
rogula19 SHA0E8 Rl S, Bl HRn B AL Rade G AbBmlif, @ variabie

domAR{VRPRIIB&ed H§eh@e GonstBAAomadR fdrieadd of AW i
StE )é%jlltl on, §Dan?e?nsP Sties, qﬁ& e. gitr an%‘kp&a&wuns and four

Ch dqmalsts femy &d Pmosmew Ee«:isL chiip maeaome N-taamgrens, a Matiabdd Eomain (Vy)

6. Th h f
oot P3Ot 1 SHRPLEL, B S el V2 o,
a11gn8d %ﬁ ke GsBEddGhnt d@lﬁaﬁl fr heﬁ?ﬁé el o?@%’]ﬁaﬁqﬁu a??;glﬂ}% acid residues

based on the am no aci seque ei r cons
are belagvad e fornDep emldrfmg: batweérethertigho chgin dind dguen cigiffvatidt®e domains.

const ant_.do he r heavy chains
The g %n n&ﬁg gt ?feflo%{%%? 51\1%1& Y- Pﬁlécrf?@rﬁﬁtec [Fas thestructure and
prope@ﬁesl @thé’ Bﬁ?erelff cﬁs%s Aofw n?iBf)('h}é? égé ?% %as? (Im%lnﬁzgal %nunology, 8th

I nmunogl obul 1 ns:
Editidre dVaniclhi Sisesd eﬁdjbgnhﬂeadr and $rlstaamyGaP§irsolw7 (800, T_prJ]pleton & Lange,

0 58 PCJ/US2004/ 009613 t, respectively.
Norwg]%dé/ ?é%@@ggea and (FRapisr Geli vi ded i nto subcl asses on
t A eashin @If 51?0 e%?zlté/ s;ggcfég cafibthy ége(n%ﬁqs é)lng o 0, gf_'arly distinct

sequence an anand
types,f cllkdkhpg sddemads Qﬁsedl &Ghe ah@f& acill @%en&&@‘f thdi@AnsBRfdomains.

Depen(gng on the amino acid sequence of the constant domain of their heavy chains (CH),

immunoglobulins can be assigned to different classes or isotypes. * There are five classes of

immunoglobulins: IgA, IgD, IgE, IgG and IgM, having heavy chains designated o, 8, &, Y and
-7-
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The term "variable" refers to the fact that certain
segnents of the variable domains 5 differ extensively
wonoegqussce anong anti bodi es. The V domai n med#Catuss004/009613
antigen binding and defines the specificity of a
arpiant, i [ .
v TEREEE R STTETY (BT i A AL QHART A fRTasses,gn the basis of
relaimerly)smnbh ehf&’réndee ispae OH tdypener hablfenddionRierss, humans express the
I nste t he Hégions consi st of relatively

ollqvﬁv&ﬁlﬂ sest fektle deP daGrr gadidlenAdgi ons” (FRs) of
ab%E tél%l ";?291 %fg" NBrefd 'tc?l a}Lefacf H}eaf‘ c Jﬁzﬂg %g&gn@yof%ﬁé’ afible domains

regl ons of ex rene varl

differ Ry pasivelyiia b quen@oirnong ar@ibo&ﬁﬁteﬂ‘ hﬂ%dorﬁzﬁﬂ}ﬂheﬁ[@ébt iy binding and
determ ning regions" (CDRs) that are each

defingspthexsnesilisity - a Dagligubs mub@dy efor disepattinulpe mgtigen. THEowever, the

a ve v and ht. ch

Vana\1/b ﬁt{}{qp hgt e%?éﬁg #%rdgitﬁggérloi;s tlhg gatyﬁé 8 )f huﬁq' 161\32,1 @ﬂglél{ns Instead, the

A% regmﬁ icemkia tof alati Do et g str@ﬁéhéshc!aﬂ@d IFMRRANORE 3R (FRs) of about 15-
regions, which formloops connecting, and- in sone

30 emanes acist riepigugsarseparaed  biie slif@tes heagionst rofic txtrame Tyasiability called

RS SO eb b FRECRRLRT G S )

eachBHRESRARIcR0I-82 RGNS ds@ifel NEleakihe W&Wlable%ﬁ{aiﬂsmﬁn%twe heavy
to the formation of the antigen binding site of

and Lighti ¢hathiseacl( S@Bpmbfawr &Rs alargelySadppting @sp-sliceProtféggunation, connected

nmunol Intere th Ed. Public Health
by dige bIRVCiH Rens WEER Ror Bogs chineriine. dk nesn sascpfprming par
n t
of, tﬁé- %981‘1)56 Is-r{;%@tgg@a%h? ggm@ﬁﬁe%gcﬁltspﬁ ea&ﬁ‘%ﬁ%ﬁf gag%ﬂ%llﬁﬁgéétﬂer in close
proxmmty d’)y shefRe ah«b,rwi't]mmet hﬁj&ﬁvarﬁbﬂeheglan@ aofi theahdrathadf contribute to
the anti body 20 dependent cellular cytotoxicity

the forpRteR. of thR Antigembiiipsesiranfi angbedipe e e etaﬁtgré Réayareesf Proteins

of Imﬁ&gpiog{zﬁptlﬁt@ e;sy .ﬂﬁ‘tﬁ(ﬁ ﬁ‘[')l{bg Hebfg! Scég&ce Of\I IPMSQS of Health,
use rein retfrers to e am no acl r esi ues

Bethasita, Midly1981).c Thacenstdni ﬂumlainy atdmneeinoslvéddirectlydn binding an antibody

regi.ons of ehérerre sequence varjability) within the
to aﬂ/%&?ﬂ@ Put §§ itnvaé#ouar?fﬁeﬁﬁ% ABRAtieBe sushvisi paticigatian plethe antibody

depeﬁ?éﬂtggﬁmgy@?dt@,gc@%@)@@g are the main 25 determinants

anti gen-specl Ity. "There are at |east two nethods

f oThe denti fhypexyatidtde Gidiont' e@ilsdu&aowh 1 s Aﬂo@pmmty determining
based on cross-species sequence variability (i.
regiqaghgk CDBE) when usedfgreithiedars & thpagying agd 6@514‘%%9%‘! ajibedy which are

(usu%egg r:@eStor 5% ﬁﬁf’;lre %‘?Sgg% %& %Igée C?E@%Jr%gy Sa.Egllt) Flgé ?\grrt)lﬁmhe V-region

domahUdf @f Ohmaindgleritinamthidho dyrnt ahp| @xigen-birdhgt Rita, an@ a@t the main
J. Mol. Biol, 196: 901-917 (1987)). However,

deterpnemﬁs(pé AtigeRaspegifieity- o Thetigera @t Jegsiniwor ingthors for ldentlfymg the CDR
res1dh§scem %{-F%ng%gél{] %ageﬁgbﬁ) Q:?osg Bgc\{gsr lseﬁgglgﬁ&gv alll)ti et? @g Kabat et al.,

I ons, they hed

Sequbydes iof P@Q&nsHﬁ&mhﬁ‘chﬂbogimnDﬁ&r@ﬂadNaﬁﬂhaltIﬁﬁtﬁute&ﬁ &R, Bethesda, MS
herein refers to an anti bogpi/1 obtai ned from a
A

1991x0md @ iAsnarproashheseshen s1ysipllngaplje vaslies erantigentpriihody complexes

L L U A P

identifitRfibh ¢thnRMELMfideesi0aS 8 BY@1pBing! Bl YotQ8&HHCchl Rions, they can be
mut at i ons and/ or Eost -
combined to define a hybrid C

The term "monoclonal antibody" as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising
-8-
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translation nodifications (e.g., isonerizations,
am dations) that may be present in mnor anobunts.
wohmamvosal anti bodi es are highly specific, bePa@usS2004/009613
di rected against a single antigenic site.
the Buptlagomareeidenticat GRbERSor tp@sﬁﬂe\/lﬁiﬁirb}l’? @bc&ﬁﬁlg Mﬁuh@m{s) and/or post-
nt i body reparatlons which 5t ally include
trangl?fﬂ% F’é‘?ﬂl GARIONH d6ige siseineaeations, agaidasonsduthatensm be present in minor

e i 1.0 clonal .antibody is
{rsecl\?wg&gg al ﬁg&?mgl %;P‘@% e%pé:“f"ﬁﬁn Cnatite e‘Etﬁ gyt j‘eﬁ‘flgle antigenic
site. | nFa;dl@Brmloﬁﬁ h0cordtfagl ko TBRGIkioBAIL ¥polfdishaliD Eﬂ?do‘a?af)reparatmns which

anti bodi es are advant ageous in that™ they

typieallyt inelgfly diffesontt Ehﬂélbodwb ldlrd@ntb agaihstutifferenn dﬁaﬁmnamat(thopes) each
her n he nmodi fi er "nonocl onal "
mor R oA L PEE PR o DB byt B ChRg. i aacion t
theiOdpesifioRg the ABhc1SHHD ah@BYAA! dry AR g&ﬂﬁ%‘ Fhat alex are synthesized by the
popul at1 on of antibodies, and is n {0 be conhstrua
hybraiomae qmiture,nlglqgntadumtecb hy ofther Hennamoiglvbdlindy Thamyodifier "monoclonal”
mdngaﬁ ar et E exanpl e, the nopnocl onal

§ FhaEcy op & OIdX 23 egedahiaBedition arwbstprtidlyomogeneous
popuIBYSENG ARibOBK, l31?1d @H& t@betcﬁﬁstméﬁ g@d%f)&ggct{dfgﬁgsle antibody by

descri bed by Kohler et al Nat ur
any partigrdgr iethodd é*‘obyxann{darthe nBnbclBhA amebbddietsto(ixased €n Gecordance with
The "nonocl onal

S. . Pat ent 4,816, 567
the FYEEP BRPRLn A DEAIHY P bR RSTRoBH g spribaddag Kobler e al.

vk s 10935y RIS TBAT ] g, . Pt

No. ét8141567).J . Theb|momictinal aﬁﬁﬁod&&l -8y alsdI8EL Jsoldt€@ from phage antibody
The, nmonocl on antlbodles herein specifically

tbrafiS FERE the e HERT Cafadoth ROk o leduel EAE§24-A28 (1991) and
MarWlét‘Ezh ﬁm&rpio@nzgj Silhﬁﬁgggﬁsmx Pi | ght chain is

identical with to cofrespondi ng
setibe numccrlnndntanbb@mess lmheemv epedificatlya ipelutié CUdtammeric" antibodies

e BOZIaBRSN 47 WHER & THOR Gl B o R ighiogis)s sdentical with or
hombI®g&seo cdr%ﬂ&ﬂ(ﬁﬁéooemu%ﬁce m%b? i% lﬂ%nk&{ ﬁ%ﬁ{ g S;%gtlcular}gspecms or

sequences i n ant rom a
belongingtsl agp@ﬁagalt amthody biess andubblasly whiilasike Rmasidet bA&S,chaf(s) is(are)
h

d &L rgl%gent s of such _antibodies, so_long as they
identif, igh;or; Hggepens 4o CBiEIPGYHiag Scaranres inyantibodies Perieadt from another
spec&'églo.r beRhBimbto_andhér hrﬁﬁigy%gtci% or qb?rl;:a?sl Cl\ﬁ;%/ %gtd%%m%ﬁts of such

amo

oD

USA,” &1:6851- 6855
antib@dies,riodoeg s they exhibitrthe ddsircdbioligichl &divitgULH FekES No. 4,816,567;

bl e d bi ndi
MorfiBRIG &l F7em kihdrieshuiinURt R0 [ éss'gs”d9@%» R mibodics of
1nteré¥P 'Pl%ﬁ:Yn nﬂi’lﬁi ﬁtﬁlr%ltlg&g Qﬁ{ﬁ}%ﬁms ﬂ{g@ a%[]e ﬁ gl%nc%gen—bmdmg

‘Intact” y IS one whi

sequamts deivebifrodh agosibinenaapringdit (g, @lmorEIMoﬂke}J egeterd 8hd human
heav?/ chai n domains, CH1, CH2 and CH3. The const ant

contghirglMSCHRACEe native 30 sequence constant domains
(€ag “mté{&mmlﬂ%ﬁg i/ 6 GREE {b rfx2038 anagpotpgﬁhggl)syg as yyell as a CL

amno acid sequence varil an ereo

and at h’hﬁtCthe heuviy lohaly dbﬁ&n@[leHD rCAArRl ©f3. ECheXonbidRCAd R8s may be native
An "antibody fragnent" conprises a portion of an
sequengg geRstayidopwins, (e eh@ﬁﬁbtl@i“{eh@quﬁ genstiyit rihinragns) or amino acid

seque@xéj(/é} an[sntﬁ?r\éan tﬁ‘gilegabﬁy? %&%rr]lta% al}tﬁ])%djll Hgsagr}e o% rr]rtlérg e&gctor functions.
An "antibody fragment" comprises a portion of an intact antibody, preferably the

antigen binding and/or the variable region of the intact antibody. Examples of antibody

-9-
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WD 2004/ 091658 PCT/ US2004/ 009613 fragnents include
Fab, Fab', F(ab')2 and Fv fragnents; diabodies; |inear
wanvidodises (see U. S. Patent 5,641, 870, ExanpPeTas2004/009613
Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]);
fragwemg liecludhEily Fah', ity an®[Feclidgesenss) diidbatiies SRRSE h@bodies (see U.S.
ant.i gfgj&es fa%[%{HEd'f rom anti body fragnments. Papain
Patepf épé BE% Brample 2 dapais a5 bd Feetdin fing.i (20 i1057-1062 [19957); single-
: ' - bindi I nt led .5 "Fab" fragmepts,
chaBHAGRY B ARTHAL e GADLSE e B L BRE M S,
t hBagein Higeytidnofanybédibd pra@ucet @Re iideaticdingti élpbihﬂﬁ‘ngfﬁa;ghlems called
o Gonsists of an entire L chain along with The varrablFe
Faby' digemgnigoshs; mresigpal We" Hagmentna (ssignatian defideting thestility to crystallize
n ' .one.heav hain (CH ). Each E . )
readfp ThEREb BAFRLE BhvdiBr i Eithede Hiats bope ki Bearieble region domain
of tHei HdEHagh (Vi}-andi the Tast Gorktaddld8nAH bHShe P Bhin SE
Pepsi n tregt ment of an anti body vyi el dsea g‘lg}ng enﬁg?gé Each Fab
fragprg s yporovalgiewithwaspent tooargtgey biling oirer i o d sirtele tigen-binding
. disulfi | inked Fab fra ts hayi different ]
site SRR ikl §F “a PPopd TRERe sibtla e blaboRazment which roughly
corre3p@fEls-tbi thloi diBuIBAE 18RA0 FaBFrachi-ABRALS: di iO0-5:38; ivi
firjaﬁbrrents by having a fewraagdditi ona ?iéfée:} ueagl{lgéﬂ l?]ﬁgmg activity

and isaytidogapabler off eress-baking @ntieén. d &abli fragnmaitu diffeg feone Fab fragments by
. e f. ti body hi ion. Fab'-SH
navid R4 forl SRUED G v R b ) P ettor A iy dapin including one or
teeB Grdne BedaiRibody ingt REi6RNFHAL i i '
mo.refircwge teh | ]E)I group. F( at?‘g) gggz;ﬁlgl %%%I);g }{gso?i?éfg%ﬁiéﬁ%g{n Hérein for Fab' in
whicl thegeystgineyresidne(s)pfdte cemstans dpmiains bedr £k tHiclagemnt Bab'), antibody
fraopifli Ch -have hi n?qe C stdei nes. b tﬁ‘/\agen them O her . )
USRI N TS Hb%dx“&? EhPAEd Y FePaAiAss arhachyhave hinge cysteines
betwddhathén, TikerfchedicADERMin SO ok@bwhnal
ewporti ons ofr bgth Hc alinns helhg&%{%%?%g&gé}&k%%'
diBhel Fr deagmenhecoafpiriset dre tanboxy-cmmmiredl ntiodsodi ®8thale chains held
etermn by.sequences i.n the [Fc region, the region )
tog“@%ibé hdl]%“%ﬁ‘g‘?ss gthé’gHS@‘ﬂ’f g’é‘&tl%%ﬁ ‘%&nﬂg%f@fﬁ G delermmmpd by seanences in the
Fc refidnC@E rédibn WHRES cF¥eepl Ll -
’ re%n? i bodgglf r agmentS va%ﬁ ing%gg%#tl 2?7 r%: s rgceg t)o}n%f%? 3 U B ertain types of
cells.ant i gen-recognition and -binding site. This fragment
caRsi sts of a di megwﬁf one heavy- and one |ight-chain .
va?E ¥ ab)| {8 Mg anthedy fragpent which capiaing geemphtte antigen-recognition

and -BiA8@EIsAE] Phis fFBI¥ht QfsisRl c{% lNEmRf %f %2%3{7%%8% %ﬂ?;ﬁ)igqﬁtt—%lgin variable

_emanate six hypervarible [oops (
regioH dapinL irc bightn )nontravalemtndssodiatice. t Feord Thafoldingast these two domains
rtesi.dﬁes for 1aqt iH%e }g?i ndi ncgh?nd confer antigen )
emangfe Six AgDyEMe ilog y&t Oph EantPBot. H audvlevBain) dyeaseoatribute the
aminS A r&QidHRS Rl el S i
LR KL el LBl RIS 0 sy
Howearbi, Evenya siogleerdghle demaindobhaifl ofuni Fgesmpatihfepighhat GDRs specific
f | owner Zﬁfigit,.than the entire bindinglsite. o
or an- atigamchasils abiG: togreeegnigsrndihind arfiges. alfppgh of aleweaffinity than
the enﬁf@biﬁ@iﬁlkﬁggy fragnments that 30 conprise the VH and VL
ant | body domai ns connected into a single pol ypeptide
cASiingle-chRineFe't alsbyabbidviatedus Pekypept i fau taﬁﬁlﬁodg {r/aLgments that

conpri a pal ypeptide |inker between the VH an
compiigintiend/ Hhifpe hVEn#Hibedy tdnanaiims, cornetiseninthe siogler pelypeptide chain.
Preferibly Uk Y56 pbRbefiite t%ﬁﬂelbéorﬂr%rﬂgs a '1:38fypgpt{d%vﬁn?<\évr between the Vi and Vi

domains which enables the sFv to form the desired structure for antigen binding. For a review
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-10 WD 2004/ 091658 PCT/ US2004/ 009613 of the sFv, see
Pl uckt hun i n The Pharnmacol ogy of Monocl onal
wénvipodises, vol. 113, Rosenburg and Moore edBCT/US2004/009613
Springer-Verlag, New York, pp. 269-315 (1994). The
of ther4nv, Heabptiehun riaf ¢ne PRuHABIbg A1 PRAYCIBAAIARRESies, vol. 113,
prepared by constructing sFv fragnents (see preceding
RosgrbusgyimMpossi adk., Shinger{ Vanlagr New afsokitpps209P 15 E99ues)
be n the VH. 5 d VL donmins . such that inter-chain .
pur RO (PRI BFIOPHG TOEIGHATFPAIG by consttucting sF
fragAehts F¥R DprededBIcGRY st | Wik ehdriigked ¥MBLENS- 167 RGIREY between the Vi
i.e., afragment having two antigen-binding sites.
and Birsloewifsi sucll iteab oderechaar euthet ertmeihabr gidig ofmhe V domains is achieved,
"crossaver.” sFv fragnents in which the VH and VL Lo .
therelyntepHing dn t%gw?iﬁet SIS Rl % Hag PP shaving Hveiaptgsnahipding sites.
BispREIREMIRS 2fdAEBRddRRRP U6 S ' r'&@ﬁﬁ' {'in whi
ISI)greater detaj{ﬁ%n, %oﬁ§2§3ﬁ§|8§£§36ﬁ3§563 X i which the Vi and
VL @Bdaidsl@lthe lHob lantibediesetre giresenfPow differddd pfstpeptiddcetthinsSADiabodies are
qu 90: 6443-6448 (1993).. An anti body t hat )
desoriberdh iy greplay figfah i der expmple, E%‘*%%%i\?yfpc%/blfmlaHolhnger et al., Proc.
NatiPAF3d S BicaRpl ¥ReREA ~an epitope on a particular
atpofypgpt?geeggggneg%ﬁﬁgggpnds to that particul ar
polAnpepibodye thar "setifiopiéy binds & '"paris i"spcilc fool ¥ pejiculde polypeptide or
wi t hout substanti al Ié bi ndi rh?g_%t 0 any ot her_ pol ypepti de )
an egiope ) 3 pRsped P obyneptifiels ops thay binds io thap pargicplmRelypeptide or epitope
g g o . e anti '
on SEFEGLRESp2BENACNERNR, TLELP BAUGE L SpB0LABP Booerice o
polypeitidd epheyes enconpassed herein include those forned
paigiallx or. entirely of glass (e.g., controlled pore
al

Jfrm pﬁﬂ’liﬂsﬁ%ﬁ,éldﬁfé@ef( 8.pn-aqueyir PaiEix to which the antibody of the

P : j p [ | .
pes R RSE e OB MEOE R DKL R0% 0 gnctuae s
formednpatislly toheersiodly dofplgRse (e.@n cwiplles epdrdexlas), | pélfsadtharides (e.g.,
assay 20 plate; in others it is a purification columm i
agargsg).q POIVARIyIAmifes, t PolyRFEmSt RPLUPRY @lfoheh)andTisilicopess m In certain
. j.n 4 hSC ' l i S .di.scret.e
emo B85l LSRR R AR S N S BE 4ot a s
plated ir?dtherd 4G a ‘phkkiffestionedlufiup (%, af affigiy bwdBdtdgarthy.column). This term
murine) antibodies are chinmeric immnogl obulins, ) )
also finghyflss g1 dbtsantinyopn spkid Phase fof dissrain Bartiples.aweh s these described in U.S.
PatehiNo. 235 f28b" . F(ab')2 25 or other antigen-binding
subseduencés of antibodies) of nbstly human sequences,
whilimadrddii rfofthsi o8l neeguange @, viagrifd)0ranfiBsdiByMaR chimeric

. i nmmunogl obulin. For the nost part, hunmanized

lmmalmalfﬂwg%smm@oalﬂbahn iChatm e Tagroents ghefead dsyshen by, Fab, Fab', F(ab"),
[ ) ik [ Whi Ldu £0 yperyarj abl e .

o Bt AN AR e S BBKPEATRA Bences, wic

contdif shihitesl dq@Bacd déijear fami add-Burh&Qii@muabgl@bMa - eIBRe most part,
speci es_(donor antibody) such as nouse, rat or rabbit
humapzadaptihediehere agiap sasieglobulinst Gecipiertiantibgdy) anwhich residues from

o SRR oI BP0 el om o
hypeSRFEKIE R8FIeh v A6h-hEkiBA species (donor antibody) such as mouse, rat or rabbit
having the desired specificity, affinity, and capacity. In some instances, Fv framework region
(FR) residues of the human immunoglobulin are replaced by corresponding non-human
residues. Furthermore, “humanized antibodies” as used herein may also comprise residues

which are found neither in the recipient antibody nor the donor antibody. These modifications
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resi dues. Furthernore, "humani zed anti bodi es" as used
herein may al so conprise residues which are found
waebdheressn t he reci pi ent anti body nor the donBCT/US2004/009613
anti body. These nodifications -11 WO 2004/091658
are RETE USA0EAE0RSBE andr 6ptitaIRe dnfibbdy PBEGrniMLe.NETRN Gumanized antibody
optim ze anti body performance. The humani zed anti body
OPU%HY 0| ik peyBpiiel 2t leagip perdiontof| @ammanqgéwhuﬂmmomfstaameglon (Fc),

TR e SIBARATALOPof e AR 0blobe o, et
321:30D635 §198Y); RelVBIMdh® 1 B2 N ada: 5??39231%@%r es?am&gta Curr. Op.

et al., Nature, 332:323-329 (1988); and
Stm@BzolsZéQB@@ﬁ(l%ml , 2:593-596 (1992). A

d
an®) RN PRI 1RRagY 8 o TEHEREEAG P GH e agtibody, is an
antilsddy QGMEER hiN QGM&%eﬁdedmgt éfffﬁ]ﬁfr f@tnanaﬁﬁti ﬁrfrofn‘i Q6 1}1515%{3%1% species

mahmal i an species thanm it has for a onD ogue o
thanahh%g@n afhouml@gusexf dired antigaefromre spewd mamnMrarmpéQtes tNermally, the

i es-de ti bag i nd specifically"
SPecfERHEREERDY T % B spedfidhuy IR TR PHEER i Fo hekapinding affinit
(K)ot oPhio AR 46&@91%@9@“ ML a?ftel]xpc)]hzelylno%gﬁrﬂ% aM&Jtyl x. 108 M,
no nore than about 1 x. natively no

altem&tmlﬁmmorelthxn ab@x#d MlOE?lM) betshaa albimdlhg gffﬁ)ﬁtfylfﬁt ] Moﬁn@logus of the
om)l o us of the anti froma second non-h

antiggn HO o SFe ondii g AT Iag Spegies el (2t desst apopt Sold, at least
abodt %@@ tfoldaQPHltleg’sQ Qpb@ beOOIrOI@tW;Jk@ Qﬁ&l&hn O}Hrﬁl&ﬁ k&t the non-human
ker than it binding affifity ort

ant1gnt |1§empeﬁhsedq1@ad¢m$ndb<pxmerHe aihdrybeftie Garioletypés anyntibodies as
15 defi ned

ario es of antlb di es as
deflrgggbg% B‘i Pff#éﬁbgg@i @Pfﬁl"éﬂZ& 196 HERP2 et iRy hunan
anhhBOSHY- <ofRLIoP eehetioRS: ’fI%ﬁarrqg thésd %618%1%%5C%&ﬁ{68 aﬂnb{l]t%gl% to the Fc
bi ol ogi ¢al activities attributable
regioha(amatives seqeenpediiciegioe aregiinnadd seqience egiadt Fe mgemg&)f an antibody,

t Fc r |on of ap antj body, . and vary with the
and Y31 e, SRS Rt Fsenies @hinbap efeen Bictions include: Clq

bindfn¥Neldl QRpILA t
in ngpendﬁlﬁp Cyf&gt F%c%ng ’cy@'td}gél g?g%c %Fﬁgﬁ& antibody—dependent
cell-madinted chytaderieitd éADCRY); pridocymosisati@n eyduddtion 6ff E&fl surface receptors

hagocytosi s; .down regul ation of cell surface
(e.g. @D%ECG?IQOYS é"nétB cel 4ctiatiqiecept ors): and B cel |
act | "=
vt eyl JOleepa SO GBS P s o 0 fom o

cytotoyicy arxwd:ldhysecnetedﬂgdimuﬁé onet BdrecgptoSUFER Oirésehi€ on certain cytotoxic
receptors &Iﬁﬁr esent on certain cytotoxic cells

cells ((é 8g. natthral( Eﬂl | %eIIIS( Rmtrqp@plp Sandn@gqrpp}mgpq;)sermb@ these cytotoxic
r..cell
e TREAPIPSER) BRSSPI R ELPRAP By i
targeerd] withsgqtoitts| hiiahlibddie "atrAl’ Gelcy@eddic vills fand are required for killing
cytotoxins. The antibodies "arni the c%)t otoxic cells

of the farest gel} by hisetmeehaniser.| | Thegprimeryt erdlstfar geadiasing ABEC, NK cells,

oS DB ! BB P reston

hematogoictR Scelfs YR umhigy /34 in arp1eF bﬁuﬂage 46% of Nﬁb&%ﬁ Q8 Kefkt, Annu. Rev.
hemat opoi etic cells is summari zed in Table on page’

Immuggl, 35145RD2e41881)ando Kssess ADGQ actiReyof a molecule of interest, an in vitro
ACDD assay, such as that described in U.S. Patent No. 5,500,362 or 5,821,337 may be

performed. Useful effector cells for such assays include peripheral blood mononuclear cells
(PBMC) and natural killer (NK) cells. Alternatively, or additionally, ADCC activity of the
-12-
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30 linmunol. 9: 457-92 (1991). To assess ADCC activity
of a nolecule of interest, an in vitro ACDD assay,
weucl/asssghat described in U S, Patent No. 5, 500T26820081009613
5,821,337 may be performed. Useful effector cells for
molEdulofAa RS niaf bk WeRsRAIK PHRT als., b 99 thifRN el ®oh a§ 8lak Sisclosed in
(PBMC) and natural Kkiller f\IK cells. Alternatively,
Clyngs eb@di RNANEPA P5: 6&@@@66(6;998)4 ty of the - 12 WO

20Q4/ 091658, 52004/ 009613 u er est
RO ek AgTeptes 8 Fepeptof Shal bR Fothetors ol antibody.
The dfefbri@l FER $§£ ARG ée@uer@e%ﬁlﬁﬁn%Ral MoredMéSa rred FeR i is one which
5:652-656 (1998). "Fc receptor” or "FcR' describes

binds eo dgGoantibbdy (o gmtimat ecdpier) fad riegudes refepaots @ﬁtthdJEdYsRJ FcyRII, and
The greferred FcR is_a native sequence human FcR

FeyRiHrssdlasses.dnglpding pHeli wwéﬂnrswéﬁétemanwy spligsH Aetsnsaef th@e@ receptors,

tibo (.a tor, and includes re Y
rertl ge kil BB R RS Bl e i e HeE 3o RS o inbivicing
rece?b% 9] WhicH Hakd @Irﬁllaﬁfrlﬁ*mﬁb ta@fdn@hhéﬁ%taé/ ﬂ?aP'dif?&Cbr @115 i9%he cytoplasmic
hese receptors, Fc7RI|l receptors include FcyRI I A (an

dom&msttheraoﬁ ng\qtleza:tam macepton did Yt RidnBifsaan 'inadinbieceptgr tyrosine-based

.recepto b; have sim | ar am no _acid sequences ) 4
activaggR n&ﬂ“fff( AMDi %ﬁslqygpﬁl%n% dopgo pinhiiing regentar FeYRIB contains an
] C | .
immbtE8tr SRR RSER oA L BhPRgfR comin. oo
Dagroh,TAMu. IR]evl fismayaloph: aesnzszt q 0951 N FcRB fmtéltdvﬁd%@dﬁﬁqezﬁfewh and Kinet,
Anni, r#ﬁVl | B contains an i nmunoreceptor tyrosine-base

ofegreln@t457-92 @ORY); iGeppk aéy{f@wua@wt&ocércﬁ@SM (1994); and de
it §E51 LERCERD AR TNBEL. iR o s o e
1denﬂiﬁed 1n| th:l[t@ie, a.ené&iip@ded BPtht)ternCaHRM" REei@l The term also includes the
| mmunonzet hods 4: 25 34 (1994); and de Haas et al.
neongtal gegsptogy FgRn, wekich 19 wspaysihle for the gzaylsfeopﬁ @ratq:@@sIgGs to the fetus.
d
s IIIGE L 300 T R BR8Pl 81596

| ntfludes effdor ceaBN atle’ileukﬁcg@@t Which e&f¥ess Whé 6A nicke FcRs and perform
responsi bl e for the transfer of maternal 1gGs to the
effeqtfert gcuor@JWéefemblsalthe cels gxprgsandleastiHyRIBRAd pedon) ADMAC effector

nnunol.. 24:. 24 1994) .. ' Hynma .
funcfiyl, gl P BORP TR koeiEs i e’ ARCESROnge gpripheral blood
mon&itcEal-GREs JPEMREY, fitutal &ilfe@CINK) CHRCthomyteEr @irt%fo%h! ¥ cells and
the cells express at |east FcyRI Il and pefform ADCC

neutr@phlése tveith PBMGsianct MOYK cellcabritg prebirreduriihe difsgioncyliemay be isolated
£ g nedi a lPC%(l ncl ude peri pheral bl ood
mmr?t%}? e e et o PBMC), natural killer (NK) cells,
OIS 18SentCIhidR¥t SytdtokRitlySoPTEDCNRIE RPIE Isis ¥4 4 tlﬁrget cell in the
PBMCs and MNK cel I s "being preferred. The effector

presemet 10§ complepient. s dlictivasibn ¢frfbmchsﬂaal|0$mfmmwm @)athsvag is initiated by the
enent depe otoxicity"

vindifgr g i SRTRETRRent G € CSHPyRYREY 1S {74 48 anibodies (of the

apprcﬁfrﬁ%ee RESe1Rk) MR areBbund s At 'c@@na&‘é ahﬁg erC| aﬁ?"a%gs complement
conpl ement pathway is initiated by t I ndi ng of

activitionsta CDfpassante. of at Hescrbedie ﬁantans&h&m eCuly) J. tlznmunol Methods
) [ (,of t ppropriate' subcl ass) which are
202: Eg%ﬁ@%ggn?aﬁ’é?erpelfggﬂ%ffe anti gen. To assess conpl ement

"Isolated" when used to describe the various polypeptides and antibodies disclosed

herein, means a polypeptide or antibody that has been identified, separated and/or recovered
from a component of its production environment. Preferably, the isolated polypeptide is free of

association with all other components from its production environment. Contaminant
13-
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activation, a CDC assay, e.g., as described in
Gazzano-Santoro et al., J. Imunol. Methods 202: 163
wO020R8p1658my be performed. 30 "lsol ated” when BEEAISE@®4/009613
descri be the various pol ypeptides and anti bodi es
com bl&@l'tso%?dlts heb&idiion "BRRonheRR| ¥RAPhE dBa0r réltif0®om recombinant
hat has been identified, separated and/ or recovered
tranffecied eellsparp amaserialthat wSu]drtmigaity interkere/with diagnostic or therapeutic uses

for tgxrgef rabl, %ﬁh %ﬂf Iﬁllagﬁ)l{lc %f%%rfzyg%g,p L de é ?a‘ng:.[(%ﬁ?rsprotemaceous or non-

n r
pmt%g‘%‘l 6% 1S Ty OoRERY, oogﬁfggﬂtg%ﬁﬁé’#@gm will be purified (1) to a

degrpe sudficiehion obtain piopage A5 ressduek oAN-tetainal @siotetrah gmirrocwid sequence by
reconbi.nant transfected c are _materials that .

use Gl SRINAIDS Fwwemﬁ% OF £4)d0 %ngmea@rbas%@é PAGE under non-reducing or

redut:ﬁ‘grcﬁﬂﬁﬁbiﬁé:uﬁﬁ @OOIfngg dé B‘lﬁﬁ _e | ﬁf&%ﬁﬁol}ﬂ gﬂvé'?régalﬁmbréhﬂﬁly dl’?owever an
enzynes, ornD prot ei’diaceous or no

mokmﬂbmﬂﬂﬁ@aéQUSmﬁmbdya&ubbpm@meﬁ@yme&aamme@uﬂﬁanmms&me
pol ypeptide will be purified to a 5 degree L o
SuP daked' icisig a6 B eq%%rtwé@grt%% pelgeeptigs and antibodies herein is

a nu%i'e‘ceﬁc[iﬁ Hﬁ)llecgfe ﬂhgtt K" H@rlt f%ﬁ‘ aﬂﬁ @]‘{Aigt ? Qf:féagyan? lt’:ﬁ@taﬁﬁnant nucleic
a splnning cup sequena onogeneity by
amdSB&eE’A@Eviﬂ]m defiiclnan iy eﬂiiﬁarﬂg asfocmt@ﬂlﬂnﬂthtg efiRslinidn®is which it was

si ng_Coonmassie blue or, preferably, silver stain.
prodeped n&Fg fexpblyy e {Rofateds puclpis Aot é%frs@mf pesRciationcyith all components
Y {
ssoB ROl BECRERAR ol 1 g SESlR0S: RS Hd i oo
polypeitides piid ahgtibodivd hatdin ol .eforfestRértharsin the férni e ’seﬁtlnﬁ?g in which it is
acid nolecule that is identified and separated fromat
founddp gietugh elselstrdamciran acid gaglequdes thereprergreedisiinguighedhfrom nucleic acid

coc b b RSB BEAOE 5By SR e

I’l UlI‘ hekggmatbatrolSselli@eesf reRsSOADNNA QQudﬂctsi‘l nédebsary for the expression of
onents associated with the production
an 0@@{@ ly dwirech eodimry sequeBeatnctipaTtieylas kosh eraamivpl Bl eagitrol sequences that

are s‘ﬁﬂ?ﬁ h fXLPS&Hqu ?n&ﬁ‘cﬁje Qﬁfon?(%%p 83&511%[ vﬁ LR opgrta{orll sequence,

orm or-se

and h $1bﬂ)§)nﬁd3b|iﬁdlnlgr$1t8 ABuk&yotic cdlRtaes kinseh & @tﬂﬁs’él pi*OIﬁBiefs’,I pbl@&denylauon
t herefore are distinguished fromnucleic acid

.$gn@ﬁé@éﬁﬁﬁﬂﬁﬁ@ polypeptldes and anti bodi es herein

eXNﬁEfeﬂga r % f lel‘a% }) Plt%ﬁl' lwchenenc eélg ed 1n§)ozp Hn%bonal r?llationship with

sequences necessar

anotBefPHR feSd @ﬂd%feque’ilﬁe O [¥of @QEMPIGL Dt f60dipigeGRAVE OE Sedrétody leader is
particul ar_host organism The control sequences that

0perab1§ ligked tpPRIA amqsmpyéq Hdt istexprasseshasl apreprogdin dat participates in

op n gperat or ence
the Eec e(gsé n%f B’le é&)lﬁge t1d % 8 aryo rﬁqcag? T_18 peer%)rl%aﬂﬂ(?% to a coding
sequéﬁde' if ZieafRICRNME @rraﬁscri@ﬁbly @d qn:yéeqhmﬁ oSk ﬁB@éo‘ine BiRding site is operably
enhancers. Nucleic acid is operably i nked" when it

linkqds tOp kagoding sagyercef dnitis qreaitioned soi asnichfasilithte ranglaomer Generally,

" aC|d S For exa
opefibf R Eitas BRL R I A Rinia Biie 1Tk drf by fiuaus and.gn the case
of a EYfetbQr lezﬁiefa‘ QloviRRIus 38d lifh rdaklingSphRAXD " BS#EFradnh@ncers do not have to be
preprotein 't hat participates in 25 the secretion of
contigheugp dligliag g @gpmgh@edﬂ)@tlgaum ateohverient réstriddivarsitbd. \If such sites do
not Iex1st tl(lje synt%etlc olhggnucleotlde adaptors or linkers are used in accordance with

conventional practice.
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sequence if it affects the transcription of the

sequence; or a ribosone binding site is operably
woOimkad1ds® a codi ng sequence if it is positionedTﬂmzmmmomns

to facilitate translation. Generally, "operably

|'i ke dierfeagsitopbatagkte RNAn S@QdERGsn BEeRJId 'a{”&ﬁﬁn&fce polypeptide
conti guous, and inthe case of a secretory | eade

Com@nﬁmg @me)eahde on antdmdlwnigsqrﬂné diereiio fiesed 1to aemmmigpwtme' The tag

poly R qENAS b e oaris BLBE PR BEY 51 Pt can be made,
yet 31sh@i® ol ohAtn 8%\ fldocd Gt AEALAKHE aQlVIGAIES BAYbASRde to which it is

adaptors or linkers are used in accord nce
fused onVesn tdgopellypgptide t preferablyl 41su\is Zaidly/ @84E580 that the antibody does not

PCT/ US2004/ 009613 The term [ tope tagged" when used
SubSHEE BN ST BACt T b SRR REPIRS. SOHHIB S BRSPSy Eeryvzhave at leas
r
six ﬁﬁllgé nggit ?gigg?é{ gﬁ‘ﬂﬁéu_?ﬁ?%eg\%%ﬁ gg%;ge%ﬁ gﬂé ng X gc%% tr&h(ﬂles (preferably,
betwees ableie d Otand @0 auiiteacdd reapluegpe agai nst which an
ant,i bodg can be nade yet is short enough such that

i t Addwsd Agtein. fpe feray Srpangaghesiny ny jdegigpates h@ltryéwg@gwla@ﬂes which
comie Qb o693 ARSI AR BLARRG Rl Fufl e e

funcsoirsdiainiraddgjobutio senstadclomaidsh SitudairalBpi Itlid)mﬁﬁunoadhesms comprise a
Sui t abl e, t ag. pol ypeptides general |y have at |east siXx

fusiogyp %féqne oS pegyeceafidh ﬁmsu‘sd badingespesibisity véhidnig atiger than the

g ot 55! 45" G SyngB6L VPP R BeAlS, s

1Hnnﬁh0giulﬁlﬂﬁwmsuaﬂt dairsih gequcase. allid fihdyinlpakeofml igtmlRSdhesin molecule
¢h 10, conbi ne the binding specificity of a
tYPl%EY &F DFAisYUHRBINg; a51d seAuensy ﬁe@pﬁm}lg # leastithe biaglingsite of a receptor

o s 151! 908 PO SR SRS BQRCHOTE) B8 ppgygin oy

obtaimad &him Can&qnﬂnmﬁxglltﬂmhﬁ wachhad E5-de3iG-2d Igmm;llda JgG-4 subtypes, IgA
specificity which is _other than the antig

(inclpgipg i GHdatep-B)-ntiEndeBi P Ig¥l anthenly 5%9115( preferablysinclude the
substdﬁ‘lﬁ[)ﬁ 0P ARG be a%ﬁgp%e' @Hﬁﬂgg{l}pg%cﬁgedcﬁg}g&%gg%e %acl;,]e of at least

omal n sequence. s n par nmuno
one vafighiellregidh wiylihcal Iy melecul€onhi §yuscuddiiyn preféitéd embodiment, the

sequence corrprl sing at |east the binding site of

a
immpgeglehulin fugien dnglydgabe hinge ¢Hﬁ@ﬁé &P rithe bivgs: @RI, CH2 and CH3

[ u n he obt ai ned
regi QO'HrTn zgln nﬁmﬁ%e%a obilj{;&e tﬂe U@E &gi%}r&q’ggqgg@ n ]‘]tualét_l% see also US
PatemrNd g@% 1s30ti§syaa@$unelyA19s(5 ncl udl ng lgA-1 and I gA- 2),

gD ar M The I g fusions preferably include the
sﬁ'i let if@’ﬁl iog igemminnvieh theupipieiberetecssentiahly irsaiy its physical

and &%ﬁﬁé Qﬁgﬂgg A7) ﬂlté;{}ﬁf %IP gtﬁ?a%eo{/ at sl a%‘a'ﬁlﬁ %C%ecqmlques for measuring

varl 'er

proteﬁ)rﬁﬁthblﬁty @ae hyalrabw‘ iarhest @ﬂitbﬁ@ lréKHékiled ﬁlr}@eptzklm PobeRUHER Delivery,
fusion includes the hlnglgk and CH3, or the hinge,
247-34%, Vl@F@talrm I3 Mareq)i Beldkent Ingn NeyGilY arkl Mewl ¥orksdtubshé991) and

soncR ! KOs g RGO 45 SUERES ) 30 b sl

tempbRtuTefat & Qeletsd AR pedioaNi K rhbid RfRhRisN tHe@FBhRtion may be kept at
essentially retains its physica

40°C for 2 weeks to 1 month, at which time stability is measured. Where the formulation is to

be stored at 2-8°C, generally the formulation should be stable at 30°C or 40°C for at least 1

month and/or stable at 2-8°C for at least 2 years. Where the formulation is to be stored at

30°C, generally the formulation should be stable for at least 2 years at 30°C and/or stable at
-15-
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25 and chem cal stability and integrity upon storage.
Various anal ytical techniques for neasuring protein
webtehilidsy are available in the art and are rePCeWS2004M09613
Peptide and Protein Drug Delivery, 247-301, Vincent
o, n ,
40 ég%sﬁ%aftg g/ﬁ{cﬁlgdﬁd %ﬁ%ﬁ!ggpfc ﬁre ex{ﬁ%‘("ot\(%ggjfeéeawgggﬁ torage can be used
as ariﬁhdn?e@etgtﬁ ;(rd@ﬁfigtablmyabl"ﬂmt y "gtabie hfermelation echydie ome whereln less than

&gg éﬁqﬁerature for a selected tine period. For
abo?talﬁﬂ/%l PreEsntiy lesp ieans dowi P % ofdhe Rigfein @r%@senétas 30 aggregate in the
oreiih, S bR ninghe Ll AP gl sorag o e

forn?d8ion @aibe dedetyint e fornulatlon shoul d be stable at
30C or 40C for at least 1 nonth and/or stable at 2-8C
f oA ateqopgiinted” \fogpulatig df eonen é?VhIiQiT was een nprleBar@@ Ije dissolving a

oo G580l S5OS8R, BPSHbBefronghon. e

reconstfrutd® ﬁﬁ@ﬂé@&ﬂ@ﬁ&lﬁﬁ@ f&%ﬁﬂﬁ&@&ﬁ (e éroﬁér&ﬁéraﬁtadinﬂﬂﬁ}atlon) to a

6 nonths. For exanple, the extent of aggregation
patien to he tisated Agd he mr%@nﬁedter?&s angh ih Aefaembodimastoeiehe invention,
.on may be one

mayj\?ﬁ 2’?18 iwr%lt l%ﬁelg ;gu’? %le for g%bcu anfﬁ% aar%‘mﬁ& Oé’r ably less than

abouit "i&Storit" fcﬁﬁlthﬁiheils on@rwhibli 88 BiseMTalB th8 Gaine GRARtE Pressure as
the formulation. In other enbodinents, "any increase

humpwp bh’g’ér dyptansc fasmptations will gqm@galbﬂ@wgg@ osmotachpressglre from about 250 to

350 fmct?%| Z]il}leon Ca‘ﬂ%%o 0’?{;{%} ?ﬁSCﬁlﬁ B éA Iﬁnlg?e,tg(g‘lg%tg ta%;osmotlc pressure below

that 6f BEBAVbI0Ed. aCotr¥sHdRHinkRe theltb@h ehypeRbnidNis URCEYo describe a formulation
fornmulation in a diluent such that the protein

Wlthtfm @Wpressnms ab@@ctbﬁé of bumne@l blapdmulsatonisityi can shei madrueed using a
mnlst a er al d tration
vapcy BB BB b cino BRI R 6T pt e e ap P b T presen
invedtiéh ark Ry V\ﬁ&f(ﬁlﬁi £ Hehodbime ta&chﬁ&n bheld AdRRbLGE. 10 may
be one ch is suitable for subcutaneous

adAi nresonsiituted’. feymulption dhiape wbiohubhag ibeen |p;e1m@d Wyi dissolving a

tyor{iFef TR St bl ot | EREToro GEol el Py siayE Hpersed in the

recoﬁ’eﬁiﬂﬁt&d FoffB&f0Al €Thé éBoabRuied ZofintiBtior ROsuabI® fol NRntifikMtion (e.g.
otoni ¢c" describes a fornulation with an osnotic

parerp;tpgag §d|liﬂ€nl?§1t1©w tot hpatient th bertiwatnd soth theproteimpuidiengt ynd, in certain
embyFich e i L ke Sasrifich o b8EE o Sifyensang adpnisuaton.

hugerhahRRdutida89t LB RATIY a6M iRGudBRaRsLEdc Uil Qﬁgaﬁno acids which are
vapor pressure or ice-freezing type osmoneter,

non texngsthee coTiventratiomahd miaoner infwhitkethey ewdirmulatde ﬂﬂor example suitable
h .t oni esult of .th i tion salt . . :
inorgihfy Sy e bioPogaprEBiPEty TGP RHRIIE Wit @dignitic, sulfurc,

sulfodid, GRIFIARS s R pRBHRHC) bd’argdlﬁcs Qi S\ﬂta@le br¥@RBiabiag %lude straight
protein formulation in a diluent such that the protein

and brancliedwhbrinedkyil narpiatic, z(ych«acuyhzahplnanlcetlfyfaﬂlphalicahemncyalhe saturated,

onss RN S 8 SO e SuLbl e Lo e, act, 2.
hydrg)ﬁ}%b&fbtn Erg}li?)g?atﬁéﬁéf‘@g dl}%lé%{u&,h g{lﬁ{eﬁ{ﬁcgegat :bglhﬂr %éétlc anthramhc
propanvéc, Wh2-blidiogysupdmeid, e 2-oxomupaicic ngoopandibic,ni sydlca}:tehmneproplomc,
cyclopentane propionic, 3-phenylpropionic, butanoic, butandioic, benzoic, 3-(4-
hydroxybenzoyl)benzoic, 2-acetoxy-benzoic, ascorbic, cinnamic, lauryl sulfuric, stearic,
muconic, mandelic, succinic, embonic, fumaric, malic, maleic, hydroxymaleic, malonic, lactic,
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A "pharmaceutically acceptabl e acid" includes
i norgani ¢ and organi c aci ds which are non toxic at the
woameatasat i on and manner in which they are forauiuat®d009613
For exanple, suitable 25 inorganic acids include
citridly 568 gfyb&ic pﬁ&é‘dﬂl@r gl‘ﬁcorﬁ&’ df)%'ifﬁm ghyoxRUEr Qké}ﬁ' cinesyhc succinic,
nitric, furic; onic, sulfinic, sulfani
sahcphmsplhthalucc pat@olvo rpahnelex ¢h10®wntcahhﬁhmegdphmnac eﬂianesulphomc 1,2-

cthapgrdibnicey | Do bR SN o2 Sipebeizeneslforic,
naptﬁzﬁEIIL&L ﬁlgh?mé' N5- %1&6@&1?191?01{19 r&np(ﬂbrsuﬂﬁgnfcr @R ABEYLILE.2.2]-0ct-2-

or’ ‘exa ormc, "acet|
ene- h—ycdnboxylax; etglmx;ohbptofulcuo491&61ﬁthydenqbi§e3l-y(}h3ah@tyl-2 -ene-1-carboxylic  acid),
trlnethylacetlc t-butyl acetic, anthranilic, 30
hydrgryi3aHSIc, 2- hydr oxypr opanoi ¢, 2- oxopr opanoi c,
P OPAREL: Oz B 68RO AR QRN oreaiGLOBEAL A Moses were are non-
pr opi oni ¢, henyl propi oni c, ol C,

tox1&emﬂﬁidbncéht1(aﬁon hiytd roeacynbe itz oMlichbgsy @ra‘:formulated For example, suitable
2- acet oxy-benzoi c, ascorbic, cinnamc, |laury
bases ip¢lude ghose farped: frompinasgaic basen femies H@@?&%.Sﬁ% as lithium, sodium,

rrs AT Gand B! i ), DAY RMTELS oo, -

metlBidlidagniné, afogtiotine,g pipeAliing , arl Y)E%hﬂicc no@okicobases including, primary,
pyruvic, glyoxalic, oxalic, succi ni c,
SECOR éyd ;eé’mu"pj [RABRE, ,sgbstlggp%m@eswch@ ,a@unqs g @?ﬁﬁ lqn exchange resins,

[e.g. gﬁhﬁﬁ‘g I%vzllu elf'ig’ﬂlls éndegg &8ﬁgxye ﬁhﬁf’é%r % gh aglmomum Tris)], for example,

isopRPYIRLIRS lﬂﬂllﬁbt‘h@laﬁnnéﬂ@élﬁ)ﬂ@rhﬁfézﬁféﬁ%@irﬁﬁel @ipropylamine, ethanolamine, 2-
napthalene 2-s @ﬁhonlc p- t ol uenesul phoni c,

diethylappnestBaiobhtiin armnﬁefiwpl@h@wéml[ng, sixie, @tglmge,5h1st1dme caffeine,

procglrﬁg' hifrcgrfaf{)]a%u nesfdhr%' Eﬁﬁ %ﬁ)ﬂeneﬁléanﬁm%a g]'%%ﬁnll%e %]]etélylglucanune
theobbEHi )pﬂﬁﬁésh Riperazidd) prpeﬁam@tNre@hﬂmpa@aaﬁ@tp@pjaﬁnH@ﬁe@ﬁls and the like.
i ncl ude i norgani ¢ and organlc bases were are non-
Partipelatly peaferradeoreanic aneteni¢ beses A inemppylamineyghicdiilantiey ethanolamine,
table bases i ncl ude

tnné%%ngr %@dﬁgy%ﬁﬁr 5 &%ﬁr@kk ESHPOrnlng metal s such

aSAH&itlBhélehﬁﬁﬁbéimcaﬂp AR8dpRstie UdsNRE SabddMiseBleClvitA) the present
anmoni um 1ron, ZzZinc, copper nanganese al um num

N-
inveptiqnh jricdjidgcBebh évhl%lam]dﬁmwé frpmoélm ginine ag¢ids, ooy saxample, histidine,

nont.oxi.c, bases i ncl u secondary and

sty g Ry adiiR - ond bt Bianh ) Hoime 38 BB Mo and
baspifarin@duB¥ARANEEptAsIST BEffers[RdSbalts MdRidedhodNM@1vRd Rrom both acid
I s independentl|y or Cl4 al kyl anmoni um

and trase giflitiongalte b thel above |1@d1mt@cb9¢1émwg bages.i [Specifig lbafferseand or salts
Lri | am ne, tripropylam ne,

| th
lndug‘f’ﬁgﬂé ngtr?,?l.ﬁghatf afg '@Fhy| ami noet hanol , tri et hani ne,

di gy ok ehiexylaa Rea nholsdulte wh@élﬁ'v%eﬁieeoxﬁhﬁéd Wifl€a protein of interest,
caf fei ne, procaine, hydrabam ne, choline, betaine,

sigmélm;tlyepmmm aretedytes cdwanidal eﬁndfmt ptwlsxghlu mtﬁbdéy of the protein upon
' urines

lyoplhﬂgﬁ%%og}d;gwsgglﬁ@t S}‘:%fpg gﬁ%& gagj( l1|§0 59{80@1% IP?IR@e sugars and their
corres ddirf! Ll@g’a} )ﬁlcﬁ&l?tfl@rzfneﬁnﬁ’lb%m SucROR-ThOXdsBdRAS BBt e or histidine; a

opr opylam ne, diethylam ne, ethanol am ne,
metmylrannm lyech mssbetdmeyallydm);yct aali mech aﬂmiagms;ummdlfate a polyol such as

aff ej 20, Addi ti opal rmaceutic accept abl
trlhyéle(f hlgﬁ%r @g‘g%gf@g fgjgﬂ,}‘ g]ﬁolgqcl &i}écﬁ%/m cfextrgn eryt%ntol glycerol,
arabitol, xylitol, sorbitol, and mannitol; propylene glycol, polyethylene glycol; Pluronics®; and

combinations thereof. Additional exemplary lyoprotectants include glycerin and gelatin, and

-17-



10

15

20

25

30

i nvention include those which are derived fromthe
am no acids, for exanple, histidine, glycine,
wohenybadsani ne, asparti c acid, glutam c acid, Pgsius2004/009613
and asparagi ne. "Pharmaceutically acceptable"” buffers
the ﬁ%grssrﬁ’élh&ob@ %él@ﬁtoﬁ@ 9§§1n9§er m4aALtHH MR AEh§Eded Ex%ﬁﬁ)les of reducing
base addition salts of the above indi cated aci ds and
sugdongeiide Fheosd, i walinsé f lectese mebliotose dke-gal@se aod labeulose. Examples of

non- 5e<ﬁ)ﬁin%|csggzgs \?&l% nn%aun(g%ac ey{;é%?ewof Holg%&ﬁragégg{}l%?utnds Iséc'.’lected from
n | 1Y, e red h al

el PUSERS, oG SR X PR SCHRRSLal b conons

monlog@pd)‘ﬂldlasz edpeciallpnibss lﬂaﬁ@umst otthined g .rednceinplofirdisaccharides such as

yoprotectants include sugars and_ their correspondln
laCt%SEQ‘E?lt%PclﬁﬁtH s¢ andymaliiiont Heq Blyeasidic side gimp<sar be sither glucosidic or

galagﬂ Hﬁmkﬂdﬁ{onm éﬂnﬁjﬂl&ea{ ?"‘%8 hb! g c1t%}' Clga]]ﬁ?ol lactitol and iso-

al ne: otro as nag s I umh’'s te; a

maltallsy.0Ths puefera:ﬂ ly(bp’rbﬂeytdﬁﬂ de e dmmg’e@ﬁcmrg)é@atsl teshalveé g1h§ucrose
dextran, erythritol,

sugar al cohols, e.g ycerin,
39/‘3& Bioprotegtafi ltsoﬂlddequol the| predyembillizsd, fospglaign nint &) "Tyoprotecting
Q |l yc I-
amoﬂlrét nbp\%ﬁ}%@? :‘al‘g%lsnx le?(Lx%ﬁé gl%}iﬁ{gﬁz éx‘g thle al!r)rH&%p it SR %resence of the
lyopkoteqingt gab@it of tHd:CI}ﬂd)gﬁbt@Jtatﬁ e theNpi@eein gﬁé@hhn'y réfaths itsl physical and
WO 2004/ 091658 PCT/ US2004/ 009613 t he sugars
cherpigpl| stabiiléty and jrtpgrity uperlyophilipatingsand stgagfot ri ose and
st %g%ggﬁ%ﬁéargﬁﬁc% xg{coglg}g%?ﬁilﬁga&oﬁy 89 fn 1|n\r/]f§:ntugufare should be taken

gl uc ose 0Se, '1so-Td
usmgﬁllih bibleUdrsratbX @RiibRats0fs wélDRs lofdd Glawives) B3pécially when added at
I ncl ude non-reduci ng gl ycosi des of pol yhydr oxy
highcopgritinan.selag & eef ingrease thaiyagosky ebthe |f@ma4i@tlcm her
Sty agﬂ%%nﬁo ﬁh@algro%%%tg hoslu ar" PF eaf Jt%ﬁfeggles s g(e:r(l) rcl,c(gmgmed with a

are gl'yco espe 0Se Ccompoun:
protéibloiimedshyigh#daedy pﬂévéﬁts ot i:baﬁ&‘déaﬂhbﬁﬁﬁﬁl sttybr @ysical instability of the

| actose, maltose, |actul ose and mal tul ose. e N
protejpyeRms ¢iosagsi deVgen e cﬁ)’imul?tlént ﬁeiﬂt@ﬂd@d ot declygphilized and then
recogsq tﬁgﬁﬁ 0g Ih?llrﬁace@g%ll& t Fe%t b%( afs %arl%élmfnagsg% s"lyoprotectant”

I SO-

Exeﬂiblaryo Eedaey bed thalp pé@és@@ﬁcﬂﬁg sa @ él&ﬂlo[[wmdh@iéb*chrﬂ @mino acid such as
sugars trehal ose or sucrose. The |yoprotectant is

mongeRd tgéutmn@temrehlstybmua medalamgpergielt aohethinesna lyotropic salt such as

magpsRRMEGE: § Bvaf SR Pt e B g i Moot e
glycérY[Q REQkRC Efy'ﬂﬁn@l’f%lyﬂéro@farztﬂil@l Ixy B, GoetsitoRind nhdi@itBr; ksylene glycol;
essentj al | y retains its physical and cheni cal
Polygthall@mu glycelad Pulurp@g$ I3t ;andp@ﬁrmby@phns i thgrgobn addlditional exemplary
d visco

tyopfehA inclePHFERL AR S, SRIGEE lbads FRipiase. melssitose, raffinose,

mank§Hog Aestakvse. € BAMpRE o r@diﬁ:h%l fidhss ﬁ@luﬁ@'glluc%& Qh{1Bse, lactose,
addi tives, especially when adde 15 high

maltelone dsormaltitlose, ansdacislose Emrnplmfetmaedmngx$vg@nssn¢1yd®non-redumng

elvepis QlotRV L RO oMb G FLCabolp ABg G gpaieht chain
polyhl@&lﬁﬂéa Stprefdr@ai §igaRRlidohoR ¥ eﬂ%ﬁo @&c&sﬁfék‘ CE8HeEHRYIth&e compounds
nd/ or physical instability of the protein upon

btamtd) bageductihe of disecdharidasi sath enlactose,nmahwedattoldse and maltulose. The
glycés%/cﬁg g{c!el gZI‘(e)l(ljp 3219 bé gﬁger glucosidic or galactosidic. Additional examples of sugar

alcohols are glucitol, maltitol, lactitol and iso-maltulose. The preferred pharmaceutically-
acceptable sugars are the non-reducing sugars trehalose or sucrose.
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reconstituted, "pharnmaceutically acceptable sugars”
may al so be known as a "lyoprotectant”. 20 Exenpl ary
woeugarmiasnd t heir correspondi ng sugar al cohol SPCT/US2004/009613
includes: an amino acid such as nonosodi um gl utamate
or Pﬁaﬁha&hﬂ@dllyaa&%g@lﬁkagﬂ% sHChIRE PetR Amuthtion in a "protecting
| yotropic salt such as magnesium sulfate; a polyol
amognic He.gs prerlyotdlization) wiiigpheeansohacthé groteimi agbantiallg actains its physical
| cahqgl s, ..e. g...qgl ycerin, dextran, thritol,.
and giegel TDiLy i inleeriy ghithssiiorage -« dief resnnstifion el storage).
Pr qRY I"gigend! ¥CRkerest BRIIEE icH i SRArmaboH{caIN G&
conbi nat i cr)lns theerrgso?l. Add%q%lxlkegﬂg]lc éxgrrpfnaary 55 Y CCP?ABHD' (safe and
non-togxipriot edtamisisationc koude hghyoeand) iandefyelfet ithe paeghritiod of a liquid
sugars [1ibi ?se, nel ezitose, raffinose,. mannotri ose

formufzion: sufy 85 & fqemaiatioasrespnstigter g Soghtization:| Jiremplary diluents

. , . t ; j - e .

e 58 8 YOSl 858 LU WIS IR eion e

phosphatetbatfaridngling] stedigisdiise iutfudl Ringdr'Osolutt@i®adexésse solution. In an
se|l ected from sugar al cohols and other straight chain

alterp{pmbhodpent. dipieniscrg inclidsaquents slLignyelesalts and/or buffers.
noRo 8. €S YA ne .
oRCUSPRES s SRR XyhOPS SRTRRHAS 30 ORAAAAH necn v
reduc@lbheissial ddwityl OFRe additiohl ¢fuh ge&ervhtite n@dyy TS iedhapls] B&ilitate the
group can be either Igl ucosi di ¢ or gal act osi di.c.

prodiagfinm; ploA Anulgusedmadinde-desey fprmuptish o Fsamples @if (otangipl preservatives
: | £ : ' I SO- t . referr.ed .
mCthg é)%{r?ggé ll,l 1.{“?gﬁ’?‘{,e%g%ﬁ%@@?@&oﬁfggﬁ&ﬁn—é%ﬂgﬁ cl%onge, benzalkonium
chlofiéd ¢a iitaiend aSdsunsyldiaéaliasenoniuns dElogides in WhicMhe alkyl groups are
2004/ 091658 PCT/ US2004/ 009613 Pharmaceutical |y ) )
longgbaigpepraindtlg apd benecthoien ¢hdotidee Qiharuiynes oh Presemyatives include
y ' " ( e[ -E kljzathon) ., which
o BB AP0 oSSR AFAA BRI S s e o
propphysiabal, casdtfiol; hesdreiabl, séy@ibekdnol,aBgehtah&Qrantlymdatédold The most
storage (e.g., after reconstitution and storage). The
preferggd|piRsgtvatipe herpinds benzyhaleehidd i s one which is
ph ol Y. .a p S non: t.-oxi c for .
Db RGRL! A SORE PR GuRlE uf PRBERI of Foventie

meagoiesp altaké an@ld o teafibdm indledentibRt d1RBdy 6/ithRh@8isdrder as well as those
fornmul ation reconstituted after |yophilization.

in whagle fs1 dagoydediis tohp revanied. ude sterile water,

bagteri Qst at ter for ini.ectio BWEL) , .a.pH . '
LGP B R ot Pl S e Y b a8l o o o
inclugitr Rungans Adldriéstis Gind th @A aniidlg) @hd $08 0dpdith, bt ;15291 aHlBwdIS, A%6h as dogs,
solution. In an alternative enbodi nent, diluents can
horsgsp eatipife, eaiihe arigs. stamptgrangerbils, snice.sfeamts oats.bedits.eqrs. Preferably, the

Tpreservative" is a conpound which can be added to
mamﬁ]a(lepsfhglinﬁ% ations herein to reduce bacterial activity.

Thg "apdidet'on 28 canditis eiay dloulEbdiBht frb@ItrXASR! With the protein. This
facilitate the production of a nmulti-use

includen¢hropic endleeny disordery entdignasesBrelnging shase ppdokngidahronditions which
prea S T A 0 BB A, PR S8t of disonters o e
treatd¥EHbEéth KRN A BarGhdimAs 4 afirofdsxt ur e of

al kyl benzyl di met hyl anmoni um chl ori des in which the
al &ythegapsupeallareffettivd amgunth & at leshthe unidshymardcentration required to
enzet honium chl oride. O her .types of preservative )
effeo] i FgrabLS GBI GmsitG 9h GV Ietich 0L BFURT ngeyer aRgerapentically
effecRPZdbusth 6PRRSwn Pididths RRNARERF W& St "GhilY theW¥ffective amounts of
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propyl paraben, catechol, resorcinol, cyclohexanol,
3-pentanol, and in-cresol. The nbost preferred
wonres@ouwasi ve herein i s benzyl al cohol. "Treat RETUS2004/009613
refers to both therapeutic treatnent and prophylactic
prot&hs %&Y@ﬂk@ﬁh%@ver’e’@ HBABY [ RRrmARASE) sfAnde8dehiques which are well
treatnment include those already with the di sorder as
withwvethe skigl Qfmskellem antisahj sich b en didwary physigan.o be

pr & Ssgggdl s uggilgqe* yagg OEL‘%%FGS Ot xr/g(?%g? Sfﬂr ngﬁ%gorhsl’te viscosity.”
“Klrﬁﬁﬁﬁe Sv1séé)?ﬂ?5 Iss'ug rr}ﬁt%gurfg A MnR e 8w ﬂ@‘@d%fzg i Q{ﬁﬁérsthe Shfluence of

pet ani ma ogs, horses bits, cattle

gravity gSWheamet €luids afesqoial solumecare pﬂaed ¢ $den[1ezﬂ$apﬂht'§smscometers and
etc. Preferably, the 25 pammal is human. A "di sorder”

alloyed %ﬁowohzﬂ.&rwdw hwiscans Al d Halkest fopgsrr BaR (o leat visreus fluid to flow

tR.t t u o

tvolf B AFLRER" 5 e TSl S RN amoter

takes d00listdonds, thbisedondpfhediis poie atsh&scﬁﬁmkhet first bﬁ a kmematlc viscosity
di sorder in question. Non-limting exanples of

scaleyi sOPedite VissoOHE ™, sqraciitacs ¢rdled idynamic| ardempler dsaesivags ddproduct of
kineﬁ{a I?R/gk(?ﬁtiy 239 A4 ctléh‘ift@peu“ cally effective anount” is

he mni num<C€oncentration required to effect

a neasur abl eAbsote©Vesrssity OKipneneVik@Ritpk enpiay ti cul ar
di sorder. Therapeutically , effective amounts of known

The gragnsionsofaremgsic) Virgosiin s Ja /T mbemlp is gingth anglel is a time. Commonly,

klne%&q? &@fégf ?%&%S&{J Ilr%) tCéeLrI%Il’] g&’] ereil tf)] O’f]% % émétc OV Iaat}& VISCOSIty is

mm’Rg viedtersni estd Abyoleteansdarity isaaprissHass u&ﬁus ©h caitiorse!(tP). The SI unit
wthin the skill of a skilled artisan, such as an

of a@P@itf‘n‘élﬁgpsﬁmﬂsﬁl% raHiPasogl-secend WPaa‘b wheeail AR Fdl rﬁPmay be
Ef"ne%{ ]51§ta¥m§ec’oa§|1{s¥d hgwm 1%%% gntethvtlf R o%mtrzess tph\y%lologlcal effect

I'C VI SCOSI ure

of hikta@ithef Tiee bilnding of mﬁ’@ziminﬁ Qo iito frédépmﬁ‘:@ Hf and S OfedMistid the characteristic
Wien two fluids of equal volune are placed in
allergigesympéeimns auprifecis pr w@@én@ﬂm%, swielling leesmeMany aptiigiamynes act by

blocﬁr gvthé %ir*dﬁh lgf ﬁ.l%k%l;lé % (illﬁr o dﬁorts,ggqggl 5 tlﬁ FverI qecﬁesrg fge believed to

operﬁthIb@ tiftkBRing00hs eRMabs bp BiorHliad e lEﬁaIﬁﬂléBN &N dhntihistamines are
another fluid takes 400 seconds, the second fluid is

Chlomhp@léarmge,vd@b@ﬁ@d@gnvmeprpmeéxazm, erogiohensedieny pgemizoley azatadine

male%f%alt)ﬁ)lgp?rﬁp i tggeale;é es 88‘2& to%amgxr a4 tg%tggfetlﬁ%}&egwﬂ%gég clemastine
fumatht8 C OxiréBepaidehef hyﬂr&lﬁ&[@ idgxbroRpBéMEenive Sedsoitd, Ylexchlorpheniramine
Ki nematic Viscosity x Density The di mension of

maleRiene n@meehxdrg@tﬁs it ghph@nhygrarmm er bydroghdoride, engetylamige T succinate,

fexo eﬁd%dé?ﬁ n’§¥q§C§g‘m}@ erpk?,lﬁga%rr%t hl%ydtt/cl)c OS t ypr%qsrf%y I{eesﬁy&ochlonde

lorat\irs; OSkdlizineS hyﬂ%@ﬁl%ndé‘m bgldnharhifeStitraf) S@ipeleBnamine hydrochloride,
Vi scosity i s expr essed in units of centi poi se (cP).

tripratidencgpydgedhdorides of absol ute vi scosi ty is the

m l I F;%rslghodﬂat%%p r(!l(Sj ésggaherglh, \ggscn%es agents t%at anqégdnizes Or reverses

bronchoconstriction, a physiological event that occurs typically in early phase asthmatic
reactions resulting in decreased lung capacity and shortness of breadth. Example
bronchodilators include epinephrine, a broad acting alpha and beta-adrenergic, and the beta-

adrenergics albuterol, pirbuterol, metaproterenol, salmeterol, and isoetharine. Bronchodilation
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An "anti hi stam ne" as used herein is an agent that
ant agoni zes the physiol ogi cal effect of histam ne.
woheodwrnds ng of histamine to its receptors, H rPanaSkd4/009613
results in the characteristic allergic synptons and
eeLS W2l kdrmein€d, CincMa
can Z"?ft“’r %IE satlcgﬁrﬁvﬁggmect by %%Ecln?tg the bindi ng oﬁl\g aminophylline and
theopb@liaeri ne to its receptors H1, H2; however ot hers are

beI| d to .20 gperate b nhi bi t he se
& Sifiec D Botbn AleImOERaFhawraal Dased Gpehts having ant-

. r t ;
1nﬂa%lr&g€rtg y%ﬁﬂé%lgmu%?ucggét)@%&?gbﬁg c&g}zrgbt%g' d%e‘&% eﬂl?ﬁﬁ:{tg ,late phase asthmatic
reactioio p heirangile ngluosdostidoids daclivde) opmdhisendyabedbmethasone dipropionate,

. cetrrrzrne hydroch| ori de, clemastine fupmarate
triarpgipelenke pt%&t‘ﬁéiehy deEsaligei dé’et%ﬂl!ﬂse%hehweéﬁinﬁ% dexamethasone,

ﬂudg}?cﬁﬂg e d%gﬁ forp ﬁﬂ1§§ﬂr1 de fH’ng ﬁ]am n gr' naﬁy%rocomsone

en ydrantne hydr uccrhat

meﬂ%prﬁdmgtflsﬁ& peidasolynd| mreddisunedad uﬁz&ﬁ@h@lcﬁ@lr ne
hydrochlorlde hydr oxyzi ne hydrochlorlde | oratidine,

rztnrféerﬁytal @tthtnétameatonyrdr% ANARTAIRE, a3 pyedtherein describes agents
hav1h% C?B 1—1 n&{c‘f‘y %X&i{)lr onc A dﬁott st‘éfon’f’al %asgd N xam ple NSAID’s include

sed herel
acetﬁﬁfh@[)héiﬁéstﬁﬁﬁ rgromfdnat s@ﬁﬁtﬁgdlﬁloleﬁﬁc @6d1ﬁﬁ1V gifh@ssal, etodolac fenoprofen
bronchoconstriction, si ol ogi cal event t hat occurs

calctu;rp. cfarrbxprqfan,ealbpgmfmas@ L, kegmmfe@,ctmgqergfenamate sodium,
mefebn ue %{;} q g1,1:.é<bum ?oeneb r%%%ﬂ‘gﬁ & g |n ?%r%%gna gO&IXIiHU Qxyp Sx?l?]uetz&c?llg, nlgeh’enylbutzone,

tors inc
pirogickh Oadindsd, hdlﬁleﬂh Bb@umnd beta-adrenergic, and the
beta- adrenergics al buterol, pirbuterol,
netaproterenol sal meterol, and |soethar|ne.
2004/ 091658 PCT/ US2004/ 009613
L. caﬁf (*éggmbgmérgﬁ?% létcfhf’\/??‘éﬁ?glr?nadm ni stration of
xamt hi nesiypemedeli dehtdainPRPMItibAe and theophyl I'i ne.
"glucocortrcoid"_as used herein describes steroidal
baded fajevwing lda&rcrlﬁgoerrplaieSi primaikya rpyocal@tlom wift the polyeptides or

anttb%lgco gs(:tth Cngglt %Ee"iqu y f g% rm cgl%: grﬁ%s%gfar%e%de A ristegé gvith a vector
contmﬁﬁtgtrﬂlele@mai BhépAR, th Eﬁh@ﬁﬁﬁi hagagosi bpﬂeﬂé@mtgeprotem or antibody.
tri anci nol one acetonide, flunisolide, betanethasone,

It is,nf ¢ewisei cvatermdatedritrah almlve gthetlsowbich apwell @ewamethe art, may be
ne Rr drocortiso

empi?g?@ yqsﬁfl?!g%ﬁ ,Sg%t I%ljotﬁ%PePE SF Iagplﬁodo €s. llg)l‘,r ét@n[a[ng%rsgctéﬁed;uendes or portions

theréolf | AT b8 @r@d&ed By B8 fdpkide! s?ﬁtfhcs’i@ tibink @Bil@-@ﬁﬁe‘%éclmlqlues [see, e.g.,
or " , as used herein describes agents

Stematvergtr@ éntzqi Pihnfd Bentde doythesis.i Vi ItIyFltehratan &log FaotFrancisco, CA (1969);
d d. . Ex
MerBAGHA T A 45 T e nes Doal U eaPEr P eiaibesis may be

perfSrféduikingi Frbhil set:hm@tégd of a5y aliRRRRLA! eNAuteAlatldUBYnthesis may be
flurbi profen, ibuprofen, indonmethacin, ketoprofen,

accomptislfde Hanirtstansa dising an rfaipénérﬁlosyaw Pepidea rismhesizer (Foster City,
CA) IR bR T BR, AP of R Hhiny og segpies described

herein may be chemically synthesized separately and combined using chemical or enzymatic

methods.
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15 1. Mdes for Carrying out the Invention A
Pol ypepti de and Anti body Preparation The foll ow ng
wdesairooptss on rel ates primarily to producti on oPCThs2004/009613
pol yeptides or antibodies described herein by
cul turing celdosariondTHOA TRhdMg the dRsidiRe i&drived Rerdin
vector 20 contfarning nucleic aclid encodi nhg the sanme
an®NAenfoding itlenpokeinhdescebed hémp maptbei obtainedfitonbadPNA library
It is, of course, contenplated that aJter jve .
PrephRdHENE, ISiy CRISE RePTSSK G CPROMRBdEE MRNY a9d to express it at a
dete@TREOKGL. T NRORRAS, SHH nEALY F}ﬁ'&reirg@rﬁz.oﬁf%am\k@%eﬁe conveniently
For instance, such sequences, ‘or portionS thereof,
obtainey fioen pcDNUCEoOraby prdpared fropeiptrabetissydtshels asddssiibgl in the Examples.
sol i d- phase techni ques, [see, e.g., Stewart et al. )
The grqieip-cprocing gnsrPaealsy he Aeiaingd fipmp senosypkiiracy or byskpown synthetic

i o2 :field, J. Am Chem
proc %I%&Cde%gO?ioﬁaté%ggé%l?[élég)sw{;#)v| tro protein synthesis
mayitariespan foersoeensdswit prabies &duch a¢ bhigstiRRotidlesdf at least about 20-80

aut omati on, Automated synthesis may be acconplished, )
baseg)ofesigngd nidentifysthe @e%mot{mﬂr@%d Spiceaips tleheDNAper graomic library with
' ogLe j j n turer's . .
e RYSHAEIEOE oEORE ol v ) R FRPUIRE ) & doscrnea i
SamBiok ko di. eB/otte sl leding harRibor a0y Menkd1qNeeakbik: Cold Spring Harbor
synt hesi zed separately and conbj ned using chenical or
Labcga{gwﬁqcp% 1980). it plirgrativemeapptoigolaregbe ges: encoding the desired gene is

ol.at,j on _of. A di ng ,t .
o ugt A AL IO, EavohenelR o s PROERE, Py Jcm primer: 4
Labdlesey Miedah€@ok SprimyHh®oohitdr e Fie@Me9OPNA i brary

preﬁared fromtissue believed to possess the

cotpedipowmnlery brimA deseriteo teshpiques ot seecaing det d@NAblibrary.  The
oo CERELIAH e SR L SGRRRH 18R ey
unaniiguak etlatf f2050 PusitRRs tard SMRImisdic N'TAS oligsaidlaRideiip préferably labeled
Exanpl es. = The protein-encodi ng gene nﬁéualso.be
such@bat 4§ ¢padbefdetneted tgv@ﬁéwb@dwtmnatp% ip yhedduary bojing seegened. Methods
ce . t cleic acid.synthesis:
of i BHRGEHY OB KB B AR HE iR e F (L HPHR R ptebetca e,
biotify1hGeHN o Cdre Oink A 1iaf. Bltybﬁ@iﬁétlonad@ﬁditioﬁg),'iﬁQudﬂﬁ%?nﬂﬁi)erate stringency and
. designed to identj t he gene of interest. Screening
hlghtsmgewar@rpr@‘éémogamh@@@w% supra.10 the sel ected

reb . caonduct ed..usi n t.andar.d procedur es uch ..
DSBS B R B P AT IR R 5 B i ienea o
othel-RdWra§equynd¥R AupdsiteiNand ¥edilableGal fiibP dhidBaddd s8N as Genbank or other

. Laboratory Press, 1989). An alternative neans to _
private eequerce: gpsahgeste Senveu¢niglentiiy (desithes dheyaming acid 1op nueleotide level)

win e Rk RO Sl RARE B BefleR LR hycerminea
using MeMOHs kARl AR Yt Bhe 8Sdesd 88D Hereidd The Exanpl es bel ow

descri be techniques for screening a cDNA |ibrary. The
Nucleic acid having protein coding sequence may be obtained by screening selected

cDNA or genomic libraries using the deduced amino acid sequence disclosed herein for the
first time, and, if necessary, using conventional primer extension procedures as described in
Sambrook et al., supra, to detect precursors and processing intermediates of mRNA that may

not have been reverse-transcribed into cDNA.
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ol i gonucl eoti de sequences sel ected as probes shoul d be

of sufficient length and sufficiently unanbi guous
woOhei4/beds8e positives are mnimzed. The PCT/US2004/009613

ol igonucleotide is preferably |abeled such that it

can be detected upon hybridization to DNA in the

l'ibrary being screened. Methods of |abeling are well

knomn ia the_kaﬁmBMdVDmnﬁthMKmaf&ﬁmt6éﬂsadiolabels

Iabele ATP, 20 pio | ation or en
| bt Sipt orgrme B BRCXPraEPR &r RighiRgcetors containing
the p?Btreirﬁg)? 'ﬂﬁﬂ'bcﬂf’éi deBbfdaHebdif Qcﬁgﬁ%{deuscﬂlf)g aﬁ)& %ﬂlﬂ (Q)nvelﬁuonal nutrient

Sanbrook et al., supra. Sequ ent
nmdbubpéﬁwdgsmppmpngbdbthﬂhang@mnhabmonﬂane@tﬁmﬁﬂmhmgme@:mnphﬁmng
uences deposjted and available in

to oth S
the gsfien $eORRE HoUiod SROBE olB AR 6 coBE Hems. sy srmedin, temperature,
pH SROBRNEE, 488 FAIEI ted GH ernglﬁll f@@i&éﬁ ngaﬁht ghélﬁeé Cpeﬂ?nentatlon In

am no acrd or nucleotide 1eve I'ne
generagprntspled, prdtecoin| aad practionl @ctimGses tthembiinizing MK Productivity of cell
sequence cag be determ ned using nethods known 1n the
d

cultuges Canbe A i df gl Ll BiOREIHINAED o iPrasiioet Agproach, M. Butler,
obt ai ned by screening
ed(ﬂa?gg%géggﬂgﬁ%%ﬁmﬁﬁﬁﬁﬁiéfvlﬁgar|es usi ng the deduced

arTMmhcﬁls iodl ealeyeticesldiraiased ahe peikarfode ckleranfoffition are known
and, if necessary, using conventional priner

to t’é‘i(t%’fﬁ%’ia’éh’ skdledd 840 80T €5 PPl o (G123 6B b lipoRorag mediated and
electl?drﬁogtrt%gg’ Ir]ge g{slﬁ’igg h Eﬁh?ﬁ%%ﬁ ru%&i Sha%%}% rg{iltg E é)ﬁﬁ%rmed using standard
techiiguesr sp@rdpransor suek deiloit The Bbl@num 22atian? Qﬁyﬂ@éﬁcmm chloride, as
PCT/ US2004/ 009613 2. Sel ection and Transformati on of
descyiprsh incopmbraqksel @lo| fuprar @ @katﬁm@tmdlsogeqeraélnrswdrf@d prokaryotes.
t ai nl n
e R REEBLAR A L0 SRRSO A BHR s g o, o

descﬂhm'l USHawr @dili GesQ PRSI (0988) and tWOSRW05859 @Bﬂlhs’hed 29 June 1989. For
nodi fied as apgroprlate for inducing pronoters,

mamglian 1Gefly Wiros sashnapkl svallss tamskicum mosietegereeipitation method of
It
Grahglglﬁ tf%ln%é?eﬂsbg gﬁw@&g%ﬁ%%ﬁs 19%§t Gan & urgﬁlo%%ld pﬁléeral aspects of

mamknalh&n celd hoﬂ%y@téﬁﬁ@itﬁfbcbynst litﬁ/e%bh ldestrided s ans Wdtefa Wo. 4,399,216.
undue_ experi nent ati on. general, principles,
Trangpgpasiogs nto yeast BW&EEIP@IM C%T&dﬁﬂt aoeesding o thexnethod pfjVamSolingen er

ol R P Bl e L A P Bl At Shp e s g0 0979).

How8ter| ether métho@el for( inRodirtigs DNA I8tb) cel dsudB MR N30k cddar Shicroinjection,
supra. Methods of eukaryotic cell tr ansfection and
electipperatipy.obacteriab Iplrotpplaﬁsﬁléma\ﬁﬂ@ Antaetecellaomn polyeatiame, e.g., polybrene,
CaCl2

poly(i%ﬁjlhﬂgrﬂul}yal le lLll 8} Var? U8 {,ec ré1gﬁ§aﬁTghaﬂs[_fﬁr8‘gﬂ% ?IW&H’B% 1an cells, see

Keovhh%t M§Maﬁ&ds ﬁﬁ@ﬁzy;ﬁdl@é)ﬁfl(%f&mm (11999)9%@%&0&8 'ef‘gzl Nature,
andard techniques appropriate to such ce

336: iﬂﬁr%ﬁzdﬂr%&)eat ment en‘pl oyi ng cal ci um chl ori de as 15

|
oM eP R ph PR on ool VRPN dncdiy st herein include
prokdriift€Glehs noﬂ/mgﬁbr'%ﬁkﬁ?&@ feend. Lﬂﬂﬂaﬁl@ﬂr@ﬁdxﬁ&és in81ud8 4t £r@%not limited to

transformati on of certain plant cells]
eubacteria, such as Gram-negative or Gram-posmve organisms, for example,

Enterobacteriaceae such as E. coli. Various E. coli strains are publicly available, such as E.
coli K12 strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E. coli strain W3110
(ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include
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descri bed by Shaw et al., Cene, 23:315 (1983) and WO

89/ 05859 published 29 June 1989. For nmanmalian cells
wonzbdamaiessuch cell walls, the cal ci um phosphat 8CT/US2004/009613

preci pitation nethod of G aham and van der Eb,

Ente%ﬂa@ieﬁgé’eae 5&cﬂ5§§ ﬁZhéWcﬂZdB) L2 bgye r@h@y&gcteﬁemﬁb Klebsiclla,

aspects of manmal | an ce hOSt systen1transfect
Protamsy 65 aibe&mellde s@L, i Mdonaﬂa@ﬁzmm tSeNatiade.839De?Mfia marcescans, and

Transformations.into yeast are typically carried out
Shzgg@@dﬂ}sdyq:{bast gaqzﬁésu&étqqél sybtz%wdsépqz%@ﬁg@zs (@, B. @chemfo;mzs 41P

dlSClEca dm %5%6973@ Agu%%% %gpﬁ g%f ePse%gomo;%s, tid aeruginosa, and

Streptnedss frhesel ¢xanpiisCard gillNAative trathee ithan, hﬁmm’(g aSu’am W3110 is one
nucl ear m croi njection el ectroporation, bacterial

partigylgly prefeired b%ﬁtd’ﬁ pafenh hpsithgsguse e{) jssa cIpmeB IhpstattahLor recombinant

DN@g%ducpf&%Qﬁt?@(ﬁhn%e@&k%g 'El{é ﬁom & se%%fes%fn?mgllearﬁgu%gs of proteolytic

r vari ous ues r trans ormn

enzy@®s| SFors&amplg QWﬁmeW3d|10 ;maYEbé aetslifidd Eﬂéﬁ’édﬁ@ £8¥tic mutation in the
185:527-537 (1990) and Mansour et al., Nature,
geneg Teeqliiee pmteils grigpenogs iq Bisihest @gth exemiplesiadsud] kepsisigeloding E. coli
S n, t h yect 9 ere . .
w SIS 20 BN LIS SR, DR 2 JoRENSER gy g whicn

has (BE QKK eendtyiel WAle P, RIRIIMWB1L0 Birdif 2709 (ASEC 55,244), which has
eubacteria, such as Gamnegative or Gram positive

Qﬂd@é@fﬁ%otyp@ fordxptnp PBoA Erfde (etsdclreHpckeaB ayydhkars; E. coli W3110

coli, strains are,p i cl aila
suaif e, ST e (e EPoBindai Pitceod 215 e ficilso degr
ompTO)rBs7X11@7l@n( A Cbli 313 ﬁ@)@tmnﬂOElp'Wh@ﬁ Ts3krin B3 with A Hel-kanamycin
27,325) and K5 772 (ATCC 53, 635) O her suitable

reswfzﬂnb Kigg k) steletiongvutaten;| and; mlEad:ell st2B Wyigg ouytag1BEPlasmic protease

dlsclggecﬁg% gO?/ (e)rcl)tglg 4 9%1 % fgits)uae g%sggg?@uﬁtﬁm%?lﬁ in vitro methods

of cllﬂuﬂgsé 2l P@R or Bﬂﬁ:ﬁ” ﬁb’éielc S@id'ﬁwﬁhérase Baddions, 2 fRALlel a
imurium Serratia, e.dg., Serratia mar cescans, and

Sh addition tesprpktuyotas efgkénylouq: rrg@mhesas;lcs as iliynentpes fngi or yeast are
icheniforms (.,e

f
sultag}e c&?rgg% ST eXPreyst s%f‘sr Ré%(l)rrs § cécginigzo{hﬁﬁr?tfami 88 g.&ltlobodnes described

hereiS ESHORRBATcEUEheVBSad s 2EIMEbMYIRed BIWkr 2uliry S ROV e88roorganism.
These exanples are illustrative rather than limting.

Othegy mglude\i@hizogudckaronecespeambec(Beach wng MNafrea, Nrdurteo 290:340 [1981]; EP

19,36 SHERS MRSEEHSE et R bR b2 s .

Bio/F&henbios), £okd- 9$§GI9©t1%SsdéhrHs”B \%émweﬁss (AW~ %e@ha%w CBS4574;
enzynes. For exanple, strain may be nodified

Louwehé¢@ut eh aéedetBactemaLatlﬁﬂa(ﬂ)l BT-h2 [1@&3itheﬁ@@dlsngATCC 12 A24), K.

s B Gh AR PRI P e YA s B Plncith son, i

dros&ﬁ]ﬁla?&mpdﬁﬁf@ IRI006Y Part ARA Berk Bl BWQ&nﬁlo%?' 8 1953%990)), K
which has the conpl ete genotype tonA ptr3; E. [

thermdtolesansaiand 2K.Oa(ATOS; 5677294) (ERMOZL2A63s Pidhive pan‘mpi‘ €EB 183,070;

S eelgrenOt yEfet tclo:%Aspt / f(ﬁoh@t, 95%532%%3'1:9%@5 )qu]arﬁléga %P@zn;?eima reesia (EP

244,591 N@&% 9%\/ 88 284:BLT B &h%ﬂE&é 4 3r0kd2gh 10

gg 4 rbs7 (¢VG kanr; T 01T ABTI0 Strarh 4919 g%@ [1979D);
Schww#mmhzylc&s sdahaamS&MZﬁmmM)heﬁ obaderkalisa (BR 384,538 published 31 October
1990); and filamentous fungi such as, e.g., Neurospora, Penicillium, Tolypocladium (WO
91/00357 published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et

al., Biochem. Biophys. Res. Commun., 112:284-289 [1983]; Tilburn et al., Gene, 26:205-221
24-
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15 resistant degP deletion nutation; and an E. col
strain having nutant periplasm c protease disclosed
woOonoud8i6sPat ent No. 4,946, 783 i ssued 7 August PBOBMS2004/009613
Alternatively, in vitro nethods of cloning, e.g., PCR
[19831; PEIRRN e HICIPRhE MR A chR! STEDSS 31 aaghi1ans [1%4?) and A. niger (Kelly
suitable. In addition to prokaryotes, eukaryotic
and IWWS@EMBQ e B:448-4701[29841). oMstlwmm@plcqreayteamtsuaa@e herein and include,

suit | oni ng or.expression hosts faor v
but 0GR RgeE e TR eRhE et DB e e Bt the genera consistng
a Vi
of m@%@?‘% R, Ay SR Bk R TIPS odotonula. A
list Gcipeaitis apadties thatyae sxgoplaey ¢Bbsatiasand ybksts may Matfoue] in C. Anthony,

The Riaglqurehpt UehintStep e G U Bibont No. 4. 943,529, Fi eer
:t Séﬂ’table kﬁgggée;[%cﬂgy\/%@ g%@e&&%gé% gl%/'é%%é%%% E&m’? '8¢ I'lhéa%olypepudes and

ant1Hodwsedesnubtd ehereih. are) .deBaed eftéral multdeMaR) : orfaishs. Examples of
[1983]). K .fragilis (ATCC 12,424), K. 25 bulgaricus

inveytobreie cpds duadyde Josesicelli pugbns Dyosqietiilapd2 fv@)s;poaomwm §1P; as well as

o . By o S GRORAL T, AT Sy D, S v

(CHOMW eiidT@OS &fllanMorengedific sRdnpleninsludy aidrkey &idnEPCV1 line transformed
Pichia pastoris (EP 183,070; Sreekrishna et

402 228);
by Y40 (GOSEAsALCH &Rpi16P1); Ipmeapssmbpmnic) b8BY ; liea f3der 293 cells

e L8 198 SH P 2SRk ot 288hag B 3R°0 SR By sy
ChinedOHShgter SthrpebeIIIBRY CERD, WNitdubagndSChaved) P08y NeS. Acad. Sci. USA,

occidentalis (EP 394,538 published 31 Cctober 1990}
TT:43Hu(1OBPRnmavsUss TPl ﬁ@hls €N+ Matherp Bipl, ngd@%@ﬂa 251 (1980)); human

lung ?geﬂh SW i%_% %?E ALDE r%‘lﬁl%nv\gv r9 «J:%lgoggf%h fﬂéh%S}oand mouse

manmaﬂyl bans: (VBT @6&562 EATCal CCLﬁI)qulefﬁbleBu&Dbﬁ/&le apg®priate host cell is
mrun., 112:284-289 [1983]; Tilburn et al., Gene,

deen@é .to g within the3killip tho@s/ 091658 PCT/ US2004/ 009613

[1983]; Yelton et al., Proc. Natl. Acad. Sci. USA, 81:

1470- 1474 [1984]) and A ni ger (Kelly and Hynes, EMBO

J., 4:435- 478elkdtBSAnt . URE B Replicd Vestgast s are

sui tabl e herein and include, but are not limted to,

yehie nggisimpeidofe.-gyr GRNA o aRORER PN eeodiagf thenpalypeptides and
antlbggi%g d@sc‘f‘xggéh e 1{]191a %];1 f?.g lt'é g’repcf%gglecd}/%ﬁ?m & (E)(rﬁfl%(argphﬁcatmn

acCcC aronz ces, ul opsI’s,

of th® DNA} op Forsx@edshiot. &Miﬁu@&eéth@tar@lpﬁb@iﬁ 'ﬁﬁiul’dee ofhd Rédtor may, for
. class of yeasts may be found in C. Anthony, The

exanple O dwrihstfoym of apasmyd.cosmish §1ralzf@9t1<(1q,9r8pjlagssuThmpeopnate nucleic

acid Fehqélgnc eﬁ%}Z b% ?Igfgétg(g h SR e‘?esét)gn of ag 191? %rlgget: - rggﬁgéral DNA is
1nserféﬂr1ht()% dppesprivg foseRLibr! Eﬂdon@&l@@dél s&%? uﬁlﬁg%ﬂhﬁﬁlu% known in the art.

invertebrate cells include insect cells such as
Vectgy epsifismienty ggzeralhsdmsb@ddmt @reanqsfl@lnteal§0me¢d oragore®fal signal sequence,

cell s. EIX es of useful .mammalia ost cell |ines
an orfih et RB CRner o B M o Hbp Mt emens papromoter, and a
trans&WtRONSBEEinhficn @ﬁﬁéﬂ&e@ohﬂﬁlcﬁgﬁ ol B eBle VecERE¥ordtMhing! 0 or more of
transfornmed by Sv40 (COS-7, ATCC CRL 1651); human

theseenomppoerits ekplpye ytahdaré ligadd technRP@s edlidhsare known to the skilled artisan.

Recombinant production of the polypeptides or antibodies may be accomplished not

only directly, but also as a fusion polypeptide with a heterologous polypeptide. The

heterologous portion may be a signal sequence or other polypeptide having a specific cleavage
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subcl oned for growth in suspension culture, G aham et
al., J. Gen Virol., 36:59 (1977)); Chinese hanster
wovenooss | s/ - DHFR (CHO, Url aub and Chasi n, PracT/uNaiok/009613
Acad. Sci. USA, 15 77:4216 (1980)); nouse sertol
site ﬁﬁlﬂesl\lftéwﬁnusw@it ﬁl%rmatﬁké)brotﬁ IOk %Clelp%%ﬁez A ge%éraﬁ 188Qghal sequence
human lung cells (W38, human |1 ver
maydel d enfjdapnt@H, thdHB@BG6 6 it Imycbemopwmf thaﬂaiﬁﬁy:nmdmg the Iiellypeptide or
060562, ATCC The selectlo of the a opri a L
antipRy e o0 BRI V50 B HERAL REUSIE 1Y e Prirokaryoic signal
Rt PRI e BRAiLE ! Qnicill
5 {ée Snuc el c:&ac)f ?%bj( ol the g@pgéf g%nomlc %S?héé{ﬁ% gérﬁgc;ﬂhnase’ tpp,
or htdatabid gpeptaxite H lazrdd:rs aﬁdsn Yeasti seeretiars drel igchl bequence may be, e.g., the
ed into a replicable vector for cloni

b
yeast M?ﬁr {safiffro ﬁlphéffafftﬁte lqaﬂsa) (ipfludige Secefiaseayess. fn%aﬂuat@omyces a-
fact&%eécféFSS tﬁc{)ﬁt@#ﬁ% cﬁt%/orﬁl‘rfnﬂr'os; ol g@&%@’l@@tgg% dg?ax{/q él‘g{sphatase leader,

the piafdlbzﬁ&rﬁ glﬂboﬂiibam ledite @S;PpBG@,llVQit;ﬁbﬁshéHeﬁt AptH 83009, or the signal
sequence nserted into the vector by a vari et

descabe% ﬁ%é’g@u?&§364l6lnp‘§éﬁb‘¢ﬂbll5 pvgmbsr 19hQ.e rlpagamptagjam gell expression,
axrﬁ’HﬁLagpsﬁ%r?aﬁ %E(irl}%%és: I%El#‘ ¥ ﬁesn? %"ﬂ@ @tag‘e?reﬁoh ec;fst}le lf)%tgﬁll such as signal

sequEREEs rfﬁidl Yedréred pdl@rpe;ku&es af éhelvainel drivelard s &;ICSQ ag well aBBAfl secretory
of a signal sequence, an origin of replication, one
leadeys. nore marker genes, an enhancer el ement, a pronoter,

an%o € C;{rgﬂiso%r té18 in, %evre(r;@ops %(;n?eﬁn Séeqi%?erfcc Geid sgquence that enables the

Cons ron o ors  contai ni hg
vectﬁﬂ)foeregﬁca'ﬁ@ it bes Gr ﬁ@)ﬁ’@@ﬂ@d’!&c’é hedTRkDY S Sﬁ&lﬂ@é@éﬁ’cdy@@k}leﬁrknown for a
t echni ques which are known to the skilled artisan.
varigle 06 hmtﬁramtyemtomdcwmsﬁs ofTht> waigporiyjselitatigadrasn the plasmid pBR322 is
su1ta%F] ol%loas rarn-n ngat@?fgct?aq etna I&led nOtlas ogl(% 9' r1se %{llt%’le ?or yeast, and
50 as a rusi o
vari@R| WiRE Biikide (S VAE ponemf @a@@wﬁs NH\I bﬂBPWMreb&eﬂll $6:9N@hing vectors
sequence or other polypeptide haV|ng a specific
memwhagéells- 25 WO 2004/ 091658 PCT/ US2004/ 009613 si t e at
termn t in.or
| nEgeiraa B Rt R IE ol b il LRIRERIAERE: afpo termed o
seledtﬁlﬁe vgkex. , idal sBRY¥tiHE ganddakicoaé ﬁrbt%u@'\lﬁaﬁ‘ M§0BérTer resistance to
the pol ypeptide or antibody that is inserted into the
antihjeliqsopr Ofie WKEKale. &e@q@mlémnwowm, m%b«éw@teb ®r tetracycline, (b)

comBpAPRL P BERbRRE BofBERiaT ave S uRPB Prfiem by ool Gfavie from

compRRImeMARlgE tRNERIRhONdiNg Dl-alhrﬁﬁéifhbémadé%r B&ant.
secretion the signal sequence na e.g., the yeast

i n¥arexaswld ehsldtableatotiablcapradiery d@mnmrah@l ¢edlsrage those that enable

e S LA S o VB B B8 Lo RS ogyocpices o
antitReied RRGRIANASR, bR DHHRr GhynailifieCianssed! Aﬁo@gydp@ﬁfé host cell
| eader (EP 362, 179 publ i shed 4 /-{,prll 1990),

whew Mghidcbfpe BEER isheaplpyed/® ﬂ@@ﬁﬂ% a@l boséfetend i DINGY eetbty, prepared

and BOgReyeCRBRARS el U Al 7t b AP dohp eV P 64216 (1980). A

sultaubese‘?éc@ibﬁ Og%ne %&Cﬂseaﬁx $daginAl the %ﬁﬂugéﬁ%ep?egehpm ﬁfécj?e%heﬁasrmd YRp7
pol ypepti des of the sanme or related species,

[Stinebcamb ad als dewieo282:39 (1979); Kingsman et al., Gene, 7:141 (1979); Tschemper et

al., Gene, 10:157 (1980)]. The trpl gene provides a selection marker for a mutant strain of

‘yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4-1

[Jones, Genetics, 85:12 (1977)].
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| eaders. Both expression and cloning vectors contain a
nucl ei ¢ aci d sequence that enables the vector to
woepl4iooedse i n one or nore sel ected host cell s. PEUAIS2004/009613

sequences are well known for a 15 variety of
bagk flebdon ¥&PSlbnin ?%c%ksr W88y cIit&in® pidhidtd foperably lmked to the such
repltcation fromthe plasm d pBR322 is suitablefo

DN Arssjuefigea o dmgamRNAks&mhem aProtioger? rq@bgmmdjbsoa vayiaty Dﬁpotentlal host
sui tabj e for ast, and ri_ous Vi r in

cellspéqey}yﬁg kI]é)aVélno r?@gterwwt@? V)lseapvé 6’1%'0?1% rh(osts include the B-

1acta9+a<a@ mlax&)gé foﬁnoteﬁyt;@%ﬁgg%&%' ﬁlanﬁé pmﬁgg?s;?gdeoeddd etal,

vectors w cont al

Nangenzg1: 5&148((197@)] Jakalime pHospieltaset zat‘rblptopMIk(irp) p]"(ymotealsystem [Goeddel,
sel ectign g§ nes encode proteins

NuckGAatsRee F05 DS BPLA 6 Bdipria @;ara%teméu@h as the tac promoter
LCid |4 0
[deB%%%’ eﬂélla n%rpc l?r%cﬁd)c(ig P‘?%S?égg%:l?%fgggﬁ %51‘38%4?% tdtGse in bacterial
systesuPplsy willl Edntdlh aShink@HSarA® (S D/ Akéquohe bpa@ably dbikpd @x such DNA
nmedia, e.g., the gene encodi ng D al ani ne racenase for
sequeaees! 1 i . An exanpl e of suitable sel ectable narkers for

Fgg% ?mpl ¢a (L)l!H?‘ag r g)ech%{%n otsg(&e afgr E Zélltthh 9?%“ hogfx include the

pron¥séxd @&Cﬁpﬂwpﬁdgm@arétb ®irfaed Mﬁ&% afl J. szt Ch@:dl as5: 2073 (1980)] or
descri bed hereln, such as DHFR or thym di ne ki nase.

otheapgimémcateézmt [Hess| et \dhen/-wiAHd- ByganpHiag. i 4 léﬂp(lc%é&j Holland,

Bzocé?ngs a{?”e 20 d gngucgle%s gﬁo%%esgf&c%%@f -iéh(g%)hat{: dehydrogenase,

hexoklinase, Rfy@@vat&ﬂédaxboﬁ(]ﬁ@e pﬁ@kphoﬂﬁétokﬁﬁse‘l%fhﬁ:oéél-efiﬁbsphéte isomerase, 3-
sui tabl’e sel ection gene for use in yeast is the trp

phosgbﬁéy@r@gemutasn tIVEUNAES skkingsiea stifoge PRI a0 lﬁcsmrﬁ&qwcah%phoglucose
iso an flé\la e 282:39 (1979); Kingsman et al., GCene,
m?rafgf, ti %&é %escherrper et al., Gene, 10:157 (1980)].

Thetlidr Feas PRENGERY WHRS e SrRtueibid Fl BT Bhvih g thedadWifi@ial advantage
strain of yeast |acki n% the ability to growin
t

of tranggsintiohasontfobled eboa@w Acr@t;tlmp amothe prongpregions for alcohol
deh Jones oge }s?ef%%c%%;)p Clza }Jéatgs V\Qdﬁ %4«4 091§§ %ssomated with

vec
mtrdél\llxa kﬂeYab@ﬁgthal ﬁeﬁll@ﬂhﬂfﬂéhﬁ‘f ﬁ%@@faﬁtéhydé B@h@si)hta@ td&ﬁy&ugé'hase and
sequences to direct nRNA synt hesis. Pronoters
enzyes aefppruble Jr maljege] a@ti;gabpt%@u@hzat@n Ihgteble yeetors apdepromoters for
se Wth

{
use IBrYS?C%%%IF?S&OIh%S@qeﬁg?ﬁ%‘é c?ﬁ’eﬁ? 5%%5 ‘act anase and
| ATEDSE iR TRIR e Y BLR fanieAlanthost collls may'¥tddnBolled, for example, by
275: 615 (1978); Goeddel et al., 5 Nature, 281:544
pronfol ¥ pjainel feaihi the ephasagshel: *af,@es aucly spalporan Vs, pfpwlpox virus (UK

221§ R s 39 kB P 6 8 AP B pegdog Ripoma vins,

aviah 3arcBmAMRRR! cylo gﬂ%’(rlr@é aaketrovRGQChephﬁﬁé B Ae@dandSSimian Virus 40
USA, 80:21-25 (1983 Pronoters for use in bacteri al

(SV@stﬁm dletpologdus ammahara Bhnmeewale@r ribe ( 8ctih ) promoter or an

immuno Cgigb I So%oatet:)rl yanI Iglér%dhéa sﬁoc% pr[?)l\rrlﬁ)terse%lrjoew&e% Such promoters are

compatible with the host cell systems.

Transcription of nucleic acid encoding the polypeptides or antibodies herein by higher
eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers are
cis-acting elements of DNA, usually about from 10 to 300 bp, that act on a promoter to

increase its transcription. Many enhancer sequences are now known from mammalian genes
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10 Exanpl es of suitable pronoting sequences for use
Wi th yeast hosts include the pronoters for
wa2phgepisgl ycerat e ki nase [Hitzeman et al ., JPCBiUSk04/009613
Chem , 255:2073 (1980)] or other glycolytic enzynes
(glob1H$3Btsta§e allbumid, oAetoprddlay Bl Regkn). 7T§€18a1(y191@31)ever one will use an
Hol | and, Bi ochem stry, 17:4900 (1978 such
enhanqey] fiie, 2 qykgiyetardbyiyise @caprmb@pn@luée thetBM0ogdarcse on the late side of

R -

enhala5erpd$19&{wl@@ Jeeoptie Bplidsien cﬁbgﬁlyvﬁﬁeadghé\?iﬁﬁ enhancers. The enhancer
tri osephosphate isonerase, phosphoglucose isoneras

maYdeSPélIC@Fb oo s eectaDrd @rpqséamtS' pr Gt thessodidy sehuarce, but is preferably
local aar lﬁ @ ]P ters avi ng the additional advantage

S AP SR PrUBAEFol | ed by grovvth conditions, are

t NEXPreQUBA SEctbRUIRASH | RkadbRO MRt RN

|soc§{ochrone C, aC|n gé%ﬁatasec gatl éqgﬁgtﬂ%mn animal,
humas, sorc redlesdednicells ﬁOmnolhﬁDgﬁﬂltlamuhibairgaﬁsms) will also contain sequences

necefaty 7 ghuHAC L 4R Bt HaHEEen RS SoeR B BE e N bs Such sequences

are ARNEAY 3CL0BR fr'&hlth@ 8t 4ran 000%91'0}13 kg Mﬁ?&gfal?‘efd%glﬁns of eukaryotic or

pronoters for use in yeast expression are
virald E¥¥As bed dONAR 731657 . refioanscoritgihi anclésttin teghafts trahscribed as

! i host ce|lls may be controlled, for exanple,
polyglsnilited Fresiediso i s HGRIaGii poTEOB 6F HEBROVA onsadiiasthe polypeptides

ora@ltggglleggesggw(pﬁ@elw rus, fow pox virus (UK 25 2,211, 504
published 5 July 1989) adenovirus (such as Adenow rus

2) Stil othen enefimds,| ieotwes, und hisst celld aiitablerfooatapiatibn $o the synthesis of the
hepatitis-B virus and

Vi [ trovirus,
polySgRHFE BF Grichglesibpd oprein fvkersboaeh ogsbsma e el
GBMHEOLALIS :N&uid, 293:8 ' -
in [ mﬁ“r{jgﬁog | ' dbu ?n p?orrg? ggs (P98§5T rom ?5?1 gzg%e, 281:40-46 (1979); EP
117,600 ad EP4,17068vi ded such pronoters are conpati bl e
with the host cell systens. 30 Transcription of
nucl ei ¢ acid encodi ng the pol ypepti des or anti bodi es

herein by hi E&@;tm%&rﬂﬁgﬁﬁc%ﬁr{%r%sﬁﬁﬁeaSed by
inserting an vector.

Enfierrec emplificaionc iigl/aic bxprgssidre meiyt Be GhedoiNdd Ssladanple directly, for

E&t from.10 to 300 bp, that act on a pronoter to
examplf; by sovantignal Seutern lamt@ﬁ van@&mam&q@@qm@egansmpuon of

R SR ATl 027y DAY BP RS o

analyais), @t dpsiol kybnidizatidn,iusiigl anm)pprofyﬁtdij’tllabbﬂed ReMRYBdsed BR Ehe sequences
enhancer froma eukaryotic cell virus.

Pro“%%rlﬁﬁlf%g ?‘ggf‘f&afé"etllﬁ eantibedics iRan ber Caployerk thait eansicgegrafe specific
duple?:(gée Ofnnggfgfr%s?jrl\gé] Cg‘iﬂelg(f/:g] régﬁ\o t]dé Ie?{z )aannéite ;@E\U% @% ]ilx}aslﬁaduplexes or

DNAgmh@ircéuplenest Mhe hiattoddiss deneh rﬁdye)enﬂwlémﬁl tBEaRhy By be carried out
and adenqvirus enhancers. The enhancer 5 may be
wherg fhejduglexiinberndHe avareess S@thaaumﬁhf: ifermasion of d@plex on theesurface, the

t [ | ocated at a site
prese &d(?f?ag%ﬁ?w&%ﬁm& du %falgis)gld %ct ors used in
el[k@é?ﬁkbtd@mb@ Szilteﬁ@'tﬂvély,( Mﬁ?fﬁe,m&i{tﬁﬂ:ﬂ by $RERolo@tANhethods, such as
ani na

immunohistochemical staining of cells or tissue sections and assay of cell culture or body
fluids, to quantitate directly the expression of gene product. Antibodies useful for
immunohistochemical staining and/or assay of sample fluids may be either monoclonal or

polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be
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human, or nucleated cells fromother multicellular
organisns) will also contain sequences necessary for
woheostoerass nat i on of transcription and for stabPCTaiSe®4/009613
the mRNA. Such sequences 10 are commonly avail abl e
preparea@gaﬂﬂet fBe rs@epme@% aﬂ)@h h¥reth or D@ﬁs@%&a&l@@c b@rﬁid@ Hased on the
eukaryotlc or vrra or c Thése region
DNA: ecqlmncesrprohdod hdensmgamnisise}tagamrseqwmaiused to DNA encodmg such
g den Ia ﬁ fra ments in thg~untggpslated portion
polygeptt ’6’8&? §ROHIEFIPF HER AP ARUY BHOBRt i bodi es
descrlbed herein. . Still other nethods, vectors, and
host cells suitable for adaptation to the synthesis of
t he 155po|yﬁhﬁﬁbdﬁmﬁﬁf@nmemn&ies descri bed herein in
r econbi nant vertebrate cell lture are described in
GetATRY cbtmay be Nspyared fpogn. crsl bLes Mpdiumy gon fropp AP cedh lysates.  If

men?JIa}le—l%glthr & cé t eleé?eaée%Gér %n‘pnllgﬁb 651 ?%(srfr}{eaglg%tergglt solution

(e.g. CAMieorBRPI106) oatby ﬂ:n@itdétﬁf c&)&pﬁg&SSl ©ﬂlsﬁamphg/em?ﬁ1$ dék@dssion of the
in a sanple directly, for exanp by conventi ona

polypentides ok a%‘lﬁlﬂdtl‘?srﬂ‘?scml@ﬁthﬁé?lﬁ Cpip @@ tdr%rgpt@@ by yarews piysiceher chemical

s S0 00, N TORTE s 051 MR 52 g s

an &l yab She dediredntosi tutifyhtH@r p@iy%@mu@m or UfitiBedia$ described herein from
appro r|ater Iabe probe sed on the sequences
recombgiant el pri@ip or mheepﬂlapwlépsf Taﬁtfplﬂmwmesplw@ﬂu@e are exemplary of

su1ta%frg3 lp%}é?gatgc%ﬁkrép%ﬁwregc %9%%@1031 ﬁ? e])c((J)ens 3%5 E —%ﬁi&%\@m column; ethanol

precip)'tbﬁdnﬁi @Uﬁh@pﬁ@seqﬁPL@J\%rbﬂﬁtogtz{phS“tﬂi ﬁlﬁ@@ or bA&a cation-exchange resin
antibodies in turn naé be | abel ed and the assay may be

suchcasPEAH; eypmaighiequsingheDEAER; ammosiig srléatap@mprta@@n, gel filtration

usin gt 8hepbROBe IR Q73! L 81LRT AP SX,O0EHES S TRGE: contaminants

suchdd%tlgcﬁ afld nﬁ@l]%h@l&ﬁﬁ@ﬁ&uﬂﬁis tcabinﬂrd’pﬁbpet&lg‘ged f@i’khshﬁ” the polypeptide or
measur ed by i nmunol ogi cal nethods, such as

antitiod néaiws JeeiBedscal PEtein puRfcasfoncapy e cqmrtl@@slwd such methods are

knov?r? i t'thg% aad %&%%?% £ q%(%gllg e iff lﬂeu%rcﬁer od in ?g@zmg?ogy, Pgo (1990);

tate Xpression o e
3cope@t P}aﬁ@tnepmﬁ@zfnuh sznczpllmp}’c&&i@éi hepﬂl lr\ﬁaﬂag NNBE York (1982).

and/ or assay of s le fluids may be eit nonocl ona
The grrifigagiopcsten(s) sel%qﬁrgf ivaly depends &praerdnnle, qhﬂlqm| of the production
nve tlb
procG ik b BB Buboto b 8 4 el Bndfgai nst < ne

pol ypepti des descrlbed herein or against a synthetic
pe ti de based on the DNA sequences provided herein or
rnsté@ﬂh@bﬁﬂﬁ&EQHHUence fused to DNA encodi ng such

N BSRCSRRAR ool 55y e D6 SO B 4 an amioay
Techlﬁrzru% foif th¥ByroBctioR CaValtRddis, Ot kllHeUp Sy Bk Ufﬁogbcrsﬁa@ NMhumanized,

host cell l'ysates. If nenbrane- botnd, it can
bispecificanidittdroenmjugdate ansibbdiahfollesi. ng a sui t abl e det er gent
sol ution

1) Polyclonal antibodies.
Polyclonal antibodies are generally raised in animals by multiple subcutaneous (sc) or
intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is immunogenic in the species to be immunized,

e.g., keyhole limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin, or soybean
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(e.g. Triton-X 100) or by enzymatic cl eavage. Cells
enpl oyed in expression of the polypeptides or
wanvidwodises descri bed herein can be disrupted BgT/US2004/009613
various physical or chenmical 10 neans, such as
tryp§ih € SRBOAFAENE | d MGifuRABAA A0k OBerivEBERMBNE&H:, e.0., maleimidobenzoyl
di sruption, or cell lysing agents. It may be oge3| red
sulfosucgomiifly téter plobyjpemidndebromgh anystdioeli wsiddescr Ndgdroxysuccinimide
herein from reconbingnt cell, protein r. qther_;
(ol it o TR ErU Bl rgop bRt At SOCTe fE RINTGANR, where R
d ' arstiibRRlERUb Wb SRYI  OBSAHBIES of | |
o onagﬁ’i&%?excﬁghge co?d%ﬁ?ﬁitﬁanoﬁ §8re P%#?g%P%E?&bqgenqm”md
includev Erepied shesepletel adjuednt camet MPTaPDM adjsiahi G@onsphosptoryl Lipid A,

cation-exchange resin 15 such as DEAE
syntheficy s§cieTRe St GEDe ARFRRIZaHOR pratagad may be selected by one
: LRI 1on: Lt ' usi ng, for exanple,
Sklu%ggﬁglgg(t%é&g)g;t ulgﬁigtefé(?)%ﬁlk@@é% arose columms to renove
coffhanmamanis ars Uaimasizéd Ggahrd thet altigehelianunggenit UsBiugates, or
.to bind epitope-tagged fornms of the pol ypeptide or )
deriggitviesh B gombiain o 6.5- d%’@nk&j@r DHg pF Hredirateinen doppmriedforralgbits or mice,

. I and such thogs are, known in the arf. a .
e P T SO B ERORES, Sl b b end e souion
intradeAyAR! AGYultipB3ited. 988} mcHh RGPS, anhAL @tdboosted with 1/5 to 1/10 the

Purification: Principles and Practice,

origigal japgenrt Ve mepidde Newormekie( oBrund’sT¢nmplefei 4djuvant diy subcutaneous

. . step(s ected.wi |l depend,. f exanmpl e, .on the .
injeieR 0l Bl R85, oo o SRERH gaCloref B Rt s DI and the serum is
assaped flok Gty Riedry ReRnaRer® bodkiid 1Rl YheiteOplaR us. Boonjugates also can be

Anti body preparation 25 In certain enbodi nents o The
madp gy easpinpmant ¢edl quitorecdsrprofeinciysions Alsoarggaegalibgdgents such as alum are
Suit%gchni %esnagor the production of antibodies, including

61‘3‘/5811 A %WS&%NQFTeSH%hi zed, Dbispecific and

het er oconj ugate anti bodi es follow 1) Polycl onal

anti bodi es. 30 Pol yclonal antibodies are generally

rai sed #h anMuwabslong! aniibodigs.e subcut aneous (sc) or

T T ——
antitedsUPat ehe AVl \@Abode E@BPridifs ﬁlepﬁ(ﬁiu@dgﬁnt fatiddrdical except for
e. g

| mmunogenic in the species to be 1 nmunized, Y
possitds heaterallynscuitiago opeiaiions( Kindjor gestiramlationiln, mbdificatons  (e.g.,

isomtﬁ%to | Og%#%gg%§gth%?¥€%g:gﬁ ;fr%srgﬁ',m\;\fi)? %%%%ﬁ%%#glgg Thus, the modifier
"moRbdleHAPT ii@kesOthedarAcdr! &f B AQEMdy B Hot being a mixture of discrete

_mal ei m dobenzoyl sul fosuccinimde ester (conjugation
antitodtesugh cyst ei ne resi dues), N hydroxysuccini m de

g;ﬁﬁﬁ%ﬁ@@f éi@%gg@oec Ci}nd St d%%tﬁ%gbgg(gyu%gig&ﬁ%}%ig%&a method first
descHiPAEBE KM | o dIOWRI R BY6:498 QP%%,- orEhaP Bk §8aRf by recombinant DNA

adj uvants whi ch nay be enpl oyed i nclude Freund's
methodsrlll St Batewtj Niv. a8 16567 ).MPL- TDM adj uvant ( nmonophosphoryl

Lipid A . .synthetig trehal ose, di corynonycol at.e The

R e S e tofoh Ty Bootbel WP ALy Sk &h ek sflegs 2 hamster,
is imdudifl & herdinhftANt ddBTE ©*ARY IFRBhAL:Q that produce or are capable of
producing antibodies that will specifically bind to the protein used for immunization.
Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then are fused with

myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma
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The animal s are i mmuni zed agai nst the antigen,
I munogeni ¢ conj ugates, or derivatives by conbi ning,
we.2004/09163® g or 5 g or the protein or conjugat eC{fuszo04/009613
rabbits or mce, 10 respectively) with 3 volunes of
cell EG@&EH% MoﬁQélPﬁa?t@ztﬁgﬂiéyaPhn@z?@s'deeP)tchEe tﬂf)ej95f63u A&ﬁermc Press,
intradermally at nmultiple si One nonth [ ater,
19863n| mal s are boosted with 1/5 to 1/10 the origi naI

nt, of peptide or_conjugate reund's conpl ete
2 j v ARPUBIZIS Pt Sl dyrgcal Yn}“é’é‘@?&’;e P Prﬁteén 8r pdusion variant

there%ﬁ\/@ente n&%‘gﬁ%ﬁg& ﬁl@ﬁéﬂ? P%(?}deﬁ{npgggg@q{ %ll_ﬁ”)az{rg u@%@ﬁ c%ﬂg of human

e seru titer. "Ani nmn
orlgllnoal‘etchdlmd’,]tdrlspldee dellt @i Ipmph ards .cellonjdl gsddes rainSh)Jn@mnmammahan
15 made in reconbi nant cell culture as protein

sourf:eésqr@, ,qlgsue,gu S’ghe Qg@}h@@tﬁ@q A t&@]@ fgsed Smgharagmmogﬁ(h@deceﬂ line using a

s S0P AR SPIRCALAIE LISl ROD g ol Godine

Mon@blbaamdzbbmm Rriled aiid Prucite, A2aERIPrads| (¥986), ]i)p 59-103.
honogeneous 20 anti bodi es, i.e., t he individua

anlnporRrlizsd csHites pregisupldy papifommdomanmalipy éﬂl,mﬁwulaﬂy myeloma
cellsez)(tc ?(P(fen{ Yovi ranspll.uflaﬁ] %trlér al ldLyﬁug.ﬁgt | onsg[(mgﬁ"staartny Ofia cell lines are

post Iona

emplo}}’@d![e rihealybeidsmaadélld ahisOpepatedalre FB3cR Candl &6%Ain £ suitable culture
m nor anounts. Thus, the nodifier "nonoclonal"

medju theh peederalily cepiaing One or gHore ﬁ@bsaancma@@yn@@m@ﬁ gbévﬂ@rasurvwal of

r f Sie nt d es
the il Bnitbeol DL s B0 Exlbte B PR Ry Byt gns 1k e
enzyiR! hgsbxhhthik r ﬁt%ﬁh&ﬁb%?lh trefisferasc (HGPRAt 6F IPRT), the culture
256: 495 (1975), or be made by reconbi nant DNA

mediygt fRydbe MD@ODF%tf@nltC wilg 1181@1 Xanthmteh@nmpmemmai thymidine

us ot her such
AT, Sl 8 el ik BRE B PE RGO BTt
t OPfﬂférﬁddt ldlmaﬂ@él%atrgﬁel&hatcem QﬁBJﬁﬁ‘)s@ thad! s afRin@yObupport stable

30 producing antibodies that wll ecifically bind to
hightleneel prqgipéﬁlcm Qfseél@be@sr by ﬂamnlez@d |a@hb0 nredyrang Qeéllsyand are sensitive to

a metd% s%c £ s?’%éga e(lﬁ gll['l% es%, epfr? gaﬁag%gp é]g)fs‘ﬂél lines, such as
thosé deiing ﬂ@ﬂﬁﬂMOPfE]JQh 288 NIPCYE! MoueNGindldrY @OhilablePfrbRY e Balk Institute
ybri doma -30 WO 2004/ 091658 PCT/ US2004/ 009613 cel |

Cell Wﬂbﬁgon erters Sem &liegia Gabbuniasy'S £y b $i2ecells fand derivatives thereof,

o8 R o b gt o GE Rl TSR Tty Chlscuntgapsps, Virginia

USAPTg@hM n@élo&afdﬁalrﬁéhs\é%hﬁﬂ%eté&ﬁ{éﬁ%a cEB MBELAILY hel B8l described
&gr i pheral bl ood | ynphocytes are used if
for t ptosiu@tﬁomqﬁrbmnarsmno@}pnalaat@bd@s$ (Iédzboo,rJ slmmwnl cHE3:3001 (1984);

bl L IR AP, B PR OB R A, . 516

(Mar®bitbeldBr, THETDNdR oped ogf)] |ine using a suitable
fusing agent, such as pol yethyl ene glycol, to forma

hy©@nitae rmechminl in v@oidh dyybridoma cells are growing is assayed for production of
monoclonal antibodies directed against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is determined by immunoprecipitation or
by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked

immunoabsorbent assay (ELISA).
The culture medium in which the hybridoma cells are cultured can be assayed for the

presence of monoclonal antibodies directed again desired antigen. Preferably, the binding
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Monocl onal Anti bodies: Principles and Practice,
Academ c Press (1986), pp. 59-103. Imortalized cel
woOiE®ese usual |y transfornmed mamal i an cel |, PCT/US2004/009613
particularly nmyeloma 10 cells of rodent, bovine and
affiriynema s@éélﬁbﬂﬂy ot @hdnbclonat arﬁiboﬂ? u&ebm&b@ﬂﬁe&sjf iminkRGStecipitation
are _enployed. The hybridoma cells thus prepared are
or byewsded viiry bindagnassay,asushi asafellieimmiunoassay (RIf)uon erzame-linked assay

f I t t t hat
ELRT BB oGP0 RT aRSETPaMEJR T R oL Simple, binding affinit
mayPBd %E‘t%ﬁjmn% QJyOfH% S&Itdhﬁrd By G 3 MN18nsohnf ot l1E RAUIEBi¥hem., 107:220
myel oma cell s |ack the enz%}rre ypoxant?n né ‘guani ne
(1980hosphori bosyl transferase (HGPRT or HPRT) t he

AT S PR A1 1 oot s o cR AL O of e degisadhspecificity,
afflﬂ'%a'aﬂmr aI@@I'u% 1B RRINRE (h‘?aﬁrepé %ﬁﬁ Bnéd"ﬁ 9 r{ﬁﬂhg éﬁlfutlo? &Jrocedures and

RT-deficient cells. erre
growrebjr staadaed tieoiswels (GatdinguapreX f$mtabhi‘ ctu}t;uresmﬁqm@rfbr thiigpirpose include,

h Ievel pro of anti body by the selected
for P GBI DR ue g T8 baiibnehe hyerdagna eells may be grown
hzwﬂ?g§¥£héHﬁFmﬁﬁn@ﬁﬁ di um Among these, preferred are

murine nyelo I'1 nes, such as 20 those derived from

MOPEe 200raxtbnbPGitibbdies ssacted Moy the aubilbR| e fstiitdbly bparated from the
Sal k Institute Cell Distribution Center, San D ego,
cultyse | mediuay. aa&9§¢§ fid sp- serem) by %%ITWQH'{!I@MI vismyoglobulin - purification

proc%ﬁngésle %Iacrl]l &aﬁgﬁ%r gﬁgtgﬁf é%: ?é’i)\f'%fcls%gllln}% L}%Bab chromatography, gel

electt@ﬁorédwn&mlymebmfﬁnmyldnﬁmuﬁgﬁpupﬁn het er onyel o rra ce I I
lines al so have been described for the production of

huiiarorioRglanghadicnmey Blsaibe snadrdyyesombinans diRiAghethods, such as those
desc% i 3008 azé)t N2 4 gl%dj%l?r af QQ éie%%))ng Celb%ggl DNﬁAp encoding the

nt1 body Producti on chni ques an Fi &0 6ns

monbdlefid an(idddieels Baklgeisolatetdcand shigiented bsmg%Bﬂx)ehtloﬁlﬂﬁrweﬁures (e.g.,
medi um i n_which hybridoma cells are growing i s assayed
by upigg ofpofiEn PEH‘bCS Hish 8t spable ghbindées wscidiclby: teegenes encoding the

heavggtﬂﬂ Ti?gflt E%Sg#%%nﬁ%omr [)8(&1[%) b[th)é hargnﬁo}ﬁla @91 Lve zbs a preferred source

pecificity clona I'es pro uce
of sdtth IDNAO rGncedddlsted, Shel DINK Faged phicet] At RA fe@ﬁb@ vécbrs ORhich are then
by an in vitro blndlng assay, suc

transf@@ﬁdo}%@ﬁgagegléysuemap\ﬁ ofo @ﬁczly;néumaﬁ |@@S cells Chinese hamster ovary
I
o OB RS od R o P fin v e

to S}frm]ﬁestdaemomicﬂ&ﬁﬂ %ubf)dﬂ@ﬁm&h&n abcortBih IO AR cdily. eRe®bw articles on
WO

ain desired antigen. Preferably, the binding -31
1‘60012 forpezssiopdr bastorirnal Bbdeamodimeithe arntgbodmnclude Skerra et al., Curr.

Opzr%% A II?fnﬁ)ngy 53556—9&2 Q@gg)cin%rﬁ{l lgﬂﬁn 9mrrn¥¢6§}a gﬁvsr %_Q/le 2)88 (1992).

|on

bi mdh rlﬁrtﬁétsémbocﬁm@ﬂt aﬁltlbﬁﬂé@ cAATHE CigslaRY i(r&hﬁantfbbgy phage libraries

enzyne-|i nked assay (ELISA). Such techni ques an
geneﬁlé&.f,%ygnaﬁl@ fealanipudsrdeseribadrinaVicCafiferty exabpNeturdi348i5g-554 (1990).

Clacfioh, fh &Y e, PB2804 0! (5610 d R 2 le‘or d@a?i@éé) 520:581-597

(1991) describe the isolation of murine and human antibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks et al., Bio/Technology, 10:779-783 (1992)), as well as
combinatorial infection and in vivo recombination as a strategy for constructing very large

phage libraries (Waterhouse et al., Nucl. Acids Res., 21:2265-2266 (1993)). Thus, these
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After hybridoma cells are identified that produce
anti bodies of the desired specificity, affinity,
wanai4mwiast i vity, the clones nmay be subcl oned BgT/US2004/009613
[imting dilution procedures and grown by standard
techBRhECHS VBRINRGnat e ifpoHal @finBcleHAItMFiBod¥ERY ‘
?ﬁi s purpose incl ude,@ar?%ii%ﬂexanpl e, D-MEM or I%ll\c}lt)%éi%mlques for
isolatidiofimonbelonadintibadies.t he hybri doma cells nmay be grown

10, n. viyo as asgcites. tumrs in |. The )

o BE VA LS9 TRRY B etk fes o amBl- P eUGUISEITBE cafige sequence for
L I : .

B 5 Y SRR 0B DS O G98 n sencs

(U.SpPaiehi Blat #86,567avethisons ersalg Praa , NafbH cek a5tp| BSA,(B10685i1(1984)), or

A- Sephar.ose, hydroxyl apatite. chromatography, gel )
by avalepiiy pRAgHEs f& theyigmpapglobylin gpding; seguence othtob gpaiipR§ the coding

| : ' f . be.. 1 r .
st 000, PRGOS ERNPALE, 9y, Mo o impunogiouin
polybbfidefaicanbstiined 4o8h6 costant do@aias of s antiteelg, alibeyeare DWtituted for

encodi ng the nonoclonal antibodies is readily

the yagiglgdemains of oee ariigcaromhings sishoich ansibary [ geateachisneric bivalent

. . .h i .0l i ot.i r 1. re ..
oty S ke 5L B 83 BB g gy s snes
antige@aoynbaditlg bitegidvirghepetisicy forurdiffereatdntigedli es) . The
hybri doma cel|ls serve as a preferred source 20 of such
DNAhe apeneclosal atigdies ieserpsdrhgyeipengy Ay aeonovelent, the preparation of

. @X V.eGL OL.S, ' e nsfect into .

i fRSREUnSTShLR EOPLEPAL S B ARRREREBp b Poxresion o

immGhbfemdinh Hplkt elai®Veadya rédidd Gedvys chah. NYB deBCehdis is truncated
that do not otherw se produce i munogl obulin protein, ]

generlyct gay poipbingthe Fp segioeshisrie dreysal heaiy chud crosslinking, ohlternatively,

' ) ' tickes on . .

e BRI 05k B8 ENLEY RS SEihapeggrg e ot

so afid ipkdyt trosdlinlireSKBT vireinettods afUfilo seabPifdli Hepirthg monovalent
I'nnmunol ., 5:256-262 (1993) and Pli ckthun, bnnunol.

antitdigs. Digeptien pf pgBbedicom) prodypefragmenticthersab qurtipatarly Fab fragments,

[ . i ant i body phage
can fYce 080 80 E8e REylg B REet KRN E B Pdesor bed in
M Cafrhie@ict o 1gfbridl antibdiesitBo n%dB6Eppadd iA $8RPNsing known methods in
Cl ackson et al., Nature, 352:.6263?658 (1991) andg Mar ks
synthaticgproteirny cheppistryBiinsfluding phosg ginvelying ¢rpsgdinkinge sganithe For example,
. the j.sol atien of rine and_h ant i.hodi es, .. .
mmpIGoP h 79 Gushbeddslian WIRRIFPLeRE BRijon r by forming o
thiodtht| bondt | BREmpIES GF i a@aklb GrefifeOB Ut I (AR pﬁﬁdsuegﬂlpmﬁé | iffiddthiolate and
(nM range) human antibodi es by chain shuffling (Mrks
methyl-4-gpercapmptayraeidats ogy, 10: 779-783 (1992)), as wel |l as
conbi natorial infection and in vivo reconbination as a
strategy for constructing very large phage |ibraries
(Wat er hguse Blmhized MihodiedCi ds Res.., 21:2265- 2266
(1993)). Thus, these -32 WD 2004/091658 ‘
PCThesriodics 06 GiesinversivhrThauisthar eonyprite mnzdnized s hitmes antibodies.
to. traditiopal nocl onal antibod bri do .. .
oGz i, OF GnTRGER oo nR AGTOGHE) B dgmunoglobulins
immui1d¥WnahaRs %?Yragﬁ‘leﬁﬁ dhdrb&dsudPss BX 3Bl Fab’pF(ab’)z or other antigen-
substituting the codi ng sequence for
binding subsequences of antibodies) which contain minimal sequence derived from non-human

immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody)
in which residues from a complementarity determining region (CDR) of the recipient are
replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat
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human heavy- and |ight-chain constant domains in place
of the honol ogous nurine sequences 5 (U S. Patent No.
wa28LB95B8; Morrison, et al., Proc. Natl Acad. PETiUS2004/009613
USA, 81:6851 (1984)), or by covalently joining to the
or rdbBIHEREL RuddsTted %ﬁ&i@?ﬁﬁﬁﬁ%ﬁ%@&{pa&@. pgﬁrsbnﬁfin&ﬁﬁzes,(fv framework
codi ng “sequence for a"non-i nogl obul i n pol ypepti'de.
residhigpio€ dihd Yumart imnome glohuiio gteoteplaced bpaloypghniikgsnariuman residues.
supstituted for the constant domai ns of an anti hody, o
Hunghizgs @ytlﬁ\?@essm#w@apw resiHES VAIChatsF dORhEFIET o the recipient
i35 AR IIGR- SRR ABRS| iAedy i
w05, 81 H5E SRR CORC SRR I0IRAY 10 SR8 umanied
antitady ivgiH rcoonprise Sissgansinlle allaf iab gastp@el bnd typicaflptwanvariable domain, in
antjigen and another _antigen-conbining site havin

. ) g
whichnakt i qrj gubsipntighty allgek ther SMR Fagioge sorrsspenddaolirshAf a non-human
. ' j e ri.b . A lent, t
imn S04 0030 S5 oL BRI T e TROHEDR e BB of 0 human
immexesIphidin consens®d feqdericev The Emaseedrbitihady ofiRhRE 8ls® Wil tomprise at
I mmunaogl obul in light chain and a nodified heavy chain.
leastTR ePorHaR yoic A imunogiabybiat eenstent gegier offcy apicaly thefi of 2 human

e C ' o) ) I8 / (shai n .
lmmc'l:lﬁ%%éﬁlﬁ ij;?gl.gé %F ¢ ?é’r]r@ ul’%/% P‘, ?ﬂfﬁ%s @é%a@?%@l{nﬁt o Nature 332:
323-B2% (1988 panteBiehi®, CiRsOpmUS L WBioh 22593-5e6 (1@gbno aci d

residue or are deleted so as to prevent crosslinking.
| nMgeithads fordimennizing sorhymas antbgsies aroved kapwniimghe art. Generally, a

0 tibodies., Digestion o nt.ibodies taq
nu R0 BBl 180 0 e PASIE Bl Pk Byghd fom o soure
whichdl nbg-hageNPhdss kRd-HusianGankias ticiderel i@ Gy ird WeSn KEreMEd kdlas "import”
_the art. 20 Chineric or hybrid antibodies also may be
residgese yeHelt aserfypicellp talen fpnk Apvanprst hesgigblerdomajmt Fmagization can be
e] Sty incl udi se _invalvin
cssol B SRRPET Slips REBLNCSL PBRE: i Skl B opgy ep gt Narure
321:67M523 (OBEY Risdhthnd dias UNGIAE 38X8PRBYE (1988%tV&@Ro&ken RY al., Science

forng%% a thioether bond. Exanples of suitable
239: 1 E4gk0s (X988).t o1 shrpughp sulstitwianiey dedephiGIRhios| GPR sgepiences for the

-4- mer ¢ ut vrim.date., 25 Humanized . .. .
cormiFiblalicE TR SRR LAY A GarqHl D ilgpined antbodics ar
chimeHE taREHodiINPUISS EPaPehiENG. Z£ 61 56 YU Riereid tshi@aitRBy less than an intact

Humani zed fornms of non-human (e.g., nurine) antibodies

humeyy gariehlerdomain hambass ghlbssitnted by the smespidiiguseiwench &ionsa non-human

spec%%. %{}%‘g? 1c§%§9r%€rﬁ£%a%§é%€ ar%it&gi\égaﬁgtﬁ%aéga%ﬁ)bdig 1anb\'zvl)1i%h some CDR
residaéd AP PbfRfly Whih6 IFRC el died afd BibFBIutGEBY ddsRics EFdnY @flalogous sites in
from non-human i nmunogl obul i n. Humani zed anti bodi es

rodentrpgtibetiesaunan i munogl obul i ns (reci pi ent antibody) in

i.ch .resi es from C l.enentgari tern nin ) )
F oot e PPty Padien) fpf BRSl Toype ed in making the
hum#B&lddafHolile® R FelsDRyrtadt &S RedieEBAL VS ACERARE to the so-called
umanti body)o such gs n'DIfJHSG, rat -33 \}%Ql%(ﬁ/ 091658g © e so-eatle

"bestFiT meFRB0 He0BgeciBe of theatspiabletwmanyof hroddetsintibddy is screened against
the eﬁ@r%ﬁib&l?}&:ﬁfg&igm%yﬂug{a}lyvarala e oglaa?rll gé&hedcgs.s %Hg hlllrrr]lgrtl %Qq%%rslée which is

closest to that of the rodent is then accepted as the human framework (FR) for the humanized
antibody. Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901
(1987). Another method uses a particular framework derived from the consensus sequence of

all human antibodies of a particular subgroup of light or heavy chains. The same framework
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resi dues of the human i mmunogl obulin are replaced by
correspondi ng non- human resi dues. Hunmani zed

wanvipodises nay al so conprise resi dues whi ch apreTfusewd/009613
neither in the recipient antibody nor in the inported

may@eFusell foF SVBMD Alff A HRNGR T ed lantiBENEY. aCartdrN® AMUPRNY. DRHL. Acad. Sci
5 antibody will conprise substantially all of at | east

USAo BR:A28n (1909 piPecstd & al.wé, Imnaral.abf 526n@EPR3). i n - which al |

©haS e intolurbie Sionnlis G opTRTSa Ol B Of high affnity for
the %H@%hadﬂ,ﬁi &héryfal%ﬂgblﬁfbiBi?)%ié:aRRfcﬁ)Qﬁ&@S B QchibRS§i0Eod, according to a

uman | mrunogl obul i n consehsuUs sequence. The
preférevbmethed, mharhzedyantipodies lateyprapaed Wy la procespof epalgdis of the parental

L east tion of an i | obul i n_constant regi
sequeRee andyBret 0P TR RRIRSLRS: FNG NGEH SGRPRAnal models of the
pared QR Rl fhrod SSNALS, "l DGR Prabiblonl D GHTROR % commonty

availablenandSire dimrhiliaBicothos€ skiBEB#b&E artl 9Q&hputhe plogesnd @t available which
humani zi ng non- human anti hodies are well known in th

. ) } e

illusgaie. apd ndFRIRY yProbadle, ikeasrdBEnEARa. hERRfORRIonAe SERCHESS eOf selected
r . C .

550 A 1 PRBEAT bl P 3Ms of

likelyasledofethe acsiduet e ther ihetidriny b tirscandivaer imimdrdoglobulin sequence, i.e.,

resi dues, which are typically taken froman "inport" o
the gpahisisptactidvas that ipHnence 2he AlfHNCnths candidafe Anppinpglobulin to bind its

. r f<0r, B j . .. .

i AT HL A LU oA g Y40h6 80 o i and mpor
sequihes oetha e dasired daibude cBaactS823ic3 lch( 9@ 8easeNedffitiey &t the target
.et at,, Science 239:1534-1536 (1988), or thro%%h )
antigen(sds 1t athisygdr obe Bencrgbrihes CDEDresidigs e clireetdy apghgnost substantially

. [l gﬂﬂg L: g of a human anti body.
1o cc(:lélr? [ ngﬁ?ﬂggﬁtﬁﬁ%ﬂrﬁgﬁn zed" antibodies are 20
chiviaEibis fasmbs lod dhe shithhnfzedPahdtddyNare dorld@phated) , For example, the

wherein substantially less than an intact human . )
humgpizeh BREbynEIN Bfagn aeihody Bement edichyast fie Fab, which is optionally

conj g %;tl%cf AN | d'8r nfoRd! g?%ﬁ%){nrb %g%rggs‘j‘ A YM{I‘&% %ﬁ% 81521?%1 En?ngrrr]ﬁrﬂmoconj ugate.

ice, hunmani ze are typic

Altefiativélgd it ShuranMedC intitede iR ber 86 irflate sanéibody aach bk Yan intact IgGl

_sonme FR residues are substituted by residues from
antihgd¥| ogous sites in rodent antibodies. 25 The choi ce

of human vari abl e domai ns, both |ight and heavy, to be

used in making the humanized anti bodies is very

I npor t agt toHugdMeRriBsdiegeni city. According to the

so-called "best-fit" method, the sequence of the )

vafis&Blakiclaiyg t9 lemanizaggenuna anibagics sansle gangeaed. For example, it

. [ .. the lre. li f__kno human .

s QP AR PR kBl oM CHRRE), st eopble wpon

imm@hi@8®esH, of prodbéihg affull Fpeftoile bt hiart ARiboales aPthe db&hcd BEendogenous
human framework (FR) for the humani zed 30 anti body.

immgpeglolatlingroduction| Fay exeaiple, it Bas: rpn gegcnibedjhat hedopioaygaus deletion
at . ...J . Biol., .196: 901 1987) . .Anot.her . net had .

of 1 iglioRty iveeirl o i ek b T ety FPBRG AR EEHRL LG futant mice

resuSEMURRGRtO Inhititibn BUEHRID gtk RRGH RS Rbd1RtiBA trhfdérT the human germ-
subgroup of |ight or heavy chains. The sane franework

line iguuigglondi/ 804 668y PCTCSRON4ine @984:8 mice will result in the production of
human antibodies upon antigen challenge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci.
USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993); Bruggermann et al., Year
in Immuno., 7:33 (1993); U.S. Patent Nos. 5,591,669 and WO 97/17852.
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may be used for several different humani zed
anti bodies. Carter et al., Proc. Natl. Acad. Sci.
wOI3#4/088:54285 (1992); Presta et al., J. | mmol PCT/US2004/009613
151:2623 (1993). It is further inportant that
antAh_éiﬂht@ﬁelﬁQ)hﬁ%éTaﬁplé? @edmlbleéy 8heBE LA Bfpr&ddB human antiobdies and
affinity for the antigen and other favorable
antipdy) isagneeits pr vitksr fiiogs imioneglublay earidhles (\Yoddmaia@eoe déprgtoires from
.10 a ref er thod, hunmani zed antihadi ar
nigBufiaed pGHse MRSABLIoft ahalgere e PR aloR0Rl Hoogenboom and
Wind@ AW WISE BisINEL M BRI QY5915 ONCLRIHA! toNHITRRIA epﬁrﬁﬁ%g&y domain genes

usi ng three-dinensional nodels of the patrenta
are lelomedi indldarse goeneciber Thmepr domerisoocait proteinogdnebaf ian filamentous

nodel s are, co I vail abl.e and are faniliar to
bactgoRiEe R M ot e fdhrand ofs Bispainangpedy fragments on the
surfa%ajs! _Iﬁag!"?hﬁi‘&le. ']iécHl?sUtﬁ'é ﬁlaﬂ{éﬂfo% ?)Qxltﬂ}’e SRR Snole-stranded DNA
t hr ee- nsi onal conformational structures of

copsef tetphdgd Genandgisdeti@onsrbaabgh dixufunoticred peopesies of the antibody also
tion of these displays pernmts analysis of the

i nspe ang {
resulti g Yeiptip | of Bf eRe cpeasing, e uiibpde exhifiingohpirgPpetise Thus, the
apdidate | Y ugnees, Y A lLysi .
PSS ol TR IRORILLL OB by o B0 A ik i o
varigtg rodifdanas, i reniewed limbaid.i folimsomi Kievin tSs andrChigedll, David i, Curr. Opin
vva? FRt#equues can_be sel ected and conbined fromthe
Strucle Bigfi dn04ar{d (LAYOr t Severa sewees ok ¥ -gngt seamentg g rhedused for phage
. ti a LSkh.Co, ' £f1nit .
st CIRDIE BTN BIL S50 IS 1) HIREDTEAALUIL b gy oxancon
antitiddées Gt meshadlreadaneotibieedray lidraly GO g&ieh deaviid @bmhthe spleens of
i nvol ved in influencing antigen _bindin rious forns

) L . Va
immypized, BigR, v APREEQIS SF Vbssags Hpe Wmﬂegﬁl@w dogers can be constructed
. he i.zed i Y . i bod .
and BHEORAES (b OF PP Do B RO PRBE RRPELRT Vo be ssoaltea
essentiatiyuipdivethgitichteohsgiars dacabaly bptMxike «agent( 3ol Biol. 222:581-597
rder_to generate an im nunoconj ugate. 20
(199X} CE GV 91, BNBONk AR o4 KR Dodpe wisg. HeS. RiatanhNas: 5565332
and 98%3 §§gly, such as an intact IgGl antibody. 4) Human
anti’bodi es As an alternative to humani zation, human
anTheé edheiguesaot Oele @€ nky AldeBberiedler @X iR aBso dviilabd® forSthe preparation
now possi bl e to_produce transgﬁni c ani mal s

of hyman mangglonal @tésgegem(gpleu@oq{-, ﬁwmn@éﬁrﬁibpégé nd Cancer Therapy,
P OBE P8k ERBEh 01, NIRRT Koy

humax angiiegliesi ¢anhises niade bydipaodudad htifah itnAeinBSIFBEND S into transgenic
. deletion  of the antibody heavy-chain joining region .
animalse. gy afice] i Whichehe endeggneusy immpreglohitliangenss deve been partially or

combE8l, e BETPUEHE ch Bl L AURO SR RGETS B8hea, whicn
closelyrrasempleofant sdan 8 MANARIALI @RsSedEh irﬁ:‘ﬁfdﬁ% b&iR RuirAiYement, assembly

mce wll result in the production of uman
and gpfihodyoreperteipon Hiis i aperpacthds | dsagribedsder esargple, in U.S. Patent Nos.

boyi t o Pl QC. l. , j A L .
5545800854 308ar PegRonae Saq%_%%a%@plgggh%@_ Biggfollowing
scieniti@ 9blicBioHE g MATRS Rt QFL., Bio/TefBlogy! 10| TTOUTES ;19@223Lonberg et al,

(1993); U.S. Patent Nos. 5,591,6 and WD 97/17852.
Nature3B68: 856-859 (1994); Morrison, Nature 368: 812-13 (1994), Fishwild et al., Nature
Biotechnology 14: 845-51 (1996), Neuberger, Nature Biotechnology 14: 826 (1996) and

Lonberg and Huszar, Intern. Rev. Immunol. 13: 65-93 (1995).
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WO 2004/ 091658 PCT/ US2004/ 009613 Alternatively, phage
di spl ay technol ogy can be used to produce human
wanvigtises and anti body fragnments in vitro, fPOWMUS2004/009613

i mmunogl ublin variable (V) donain gene repertoires

f r piially, rhdili{ﬂ{hrﬁnﬁﬁédlég’ RAK SlsoMeGahé@tet)in @itr@by actNatddB cells (see U.S.

348: 552-553 (1990); Hoogenboom and Wnter, J. Mol
Patefsi Nos, 5,20776 188w 3,2482375). According to this t echni que

anti body V domain genes 5 are cloned in-franme into

either a major or mnor coat protein gene of a

filamenspus Aggg(;@,rp,ggp@g@ such as ML3 or fd, and

di spl ayed as funcfional antibody fragnents on the

slr fataén ofrcurhBaphadeerpard advastagBetraudeg nhigbddyl faagmmanty gather than

article co t ns .a single-stranded DNA  c of the
whofnaibg oS U SAERHL S oD 1 PenC R e may lead to
1mp18’{/&f’§cfcéésq§ sGﬁd tgrantibody also result in seletion of
e gene encoding the antibody exhibiting those
prapem teehniqiiéibave beerl @epdlagpd fuirnthe spredunioof oft hetibody fragments.

properties of the B-cell., Phage ] can be. o
Tradggmedy-ribese; trpeanenis PP deriypd fvmﬁafegfﬁlrcg\yﬁf‘ém of intacy agtibodies (see,

e e TR L

Sciehbeg @228 e985))s ERowdyer,utesk ffrsnmeh@agean diosp Ibayproduced direclty by
Cl ackson et _al Nat ure 352: 624 (1991) te
recogibipapis Bost rGell§: dtaba ki angxseh s @ﬂ@og%%@glﬁﬁﬂ?&"fq%oﬁ‘? 5xpressed in and
An i
wcrf B BTGP ek AL BPRBAEC K, e
Antibodye fiagmktite neann bemivsihed dfrbuma thed antiody cgiragb dibraries discussed above.

constructed _and anti bodies to a divers (g arr% of . .
Alteigtivgfin§aly rHe | earpeRts rp -bendirgivsiecesieh drqm da) @l and chemically

t I I eu _
confGP B0 b Pl UL RSB R97LBEE Mhgo167 992
Accédinkef tbtdnogier at)pr,oa&i\/li@ibT)g ft2omicie Z8Abd 159RBdd diseslyar@n,recombinant
U S. Patent. Nos, 565,332 and 5,573, 905. 20 The
hostlcg]é B o FabyandHah’ )@yvltgpncre%ﬁdn Bye ,hﬁgrhf@tls ddqscnbegrlg U.S. Patent No.

> 86%]8%@0 \(;na%la‘gll ({)&[a?%gﬁ f %o%t Iaﬁ&c © nocéﬁg Fm Fv fragment (scEv).

See WO 9301 85; Ersd PaAc dlo. 515@&,@94 and Al &nP&entlNe.s3, 5$§7 45787 The antibody
(1985) and Boer ner et al . Imunaql . 147(1):

fragmemgnyy alsp be|aarlinpar apiihedy” af'ngi podgseEbekin Ye- rPéléFélt é;ﬁ‘” 870. Such
ly into transgenic
inel T GHARAUTIR, LIRAGBLARL Bk L
i mmunogl obul i n genes have been ‘partially or 25
conpl etely inactivated. Upon challen% I)hunan anti bod
¥

product Pbn i 4nebadRengn WﬁlEGFWm"cM?%‘ edetgp] er {’Hi’a(tAB/EP T
S%ﬁ ant%o%%@ tf'x@gr%ls‘%%llﬁ‘&e%ﬁgﬁ ?na l(%:yﬁs@:g i ?{EEPT byfﬁnjugatmg the

F rangemnent repe
antltﬂﬂpr Q)’i(‘ah irédrdgsetivdiag, eﬁi}fmeex\ﬁlliiblh econvertd). £. piBaitugntle.g. a peptidyl
Nos. 5, 545,807; 5,545,806, 5,569, 825, 5,625,126,
chensptbaapentis azente e, Wik 8H9d 14 totia acEre awi-saces diugnt $eo £or example,

Bi o/ Technol ogy 10: 779-783
WO%@)B%?? doﬁbserﬂv%%{% 29%53’7 Riature 368: 856-859 (1994):
Morrhé %‘ﬁﬁ%mé\l%ﬁf né’tﬁsof 2 imBufdR9eateFigevi fod ADERIT. includes any
Nat ur e i ot echnol ogy 14: 845-51 (1996), Neuberger,

enzynget aapeblBiod petiignen agyodrug ingsush (ag §GF)so s do comyesieit gntama more active,
g—| zar Intern. Rev. lininunol. 13: 65-93 (1995).
cytotoxic forrm.

Enzymes that are useful in the method of this invention include, but are not limited to,

glycosidase, glucose oxidase, human lysozyme, human glucuronidase, alkaline phosphatase
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-36 WD 2004/ 091658 PCT/ US2004/ 009613 Finally, human
anti bodi es may al so be generated in vitro by activated
w8 0mllvsss§see U.S. Patent Nos 5,567,610 and PCT/US2004/009613
5,229,275). 5) Antibody Fragnents 5 In certain
usefﬁl G WPV ARAE Dbk - &fn%alﬁﬁgaﬂ}wﬂ $ irt® 81 g sa%jllgﬁfja)(ase useful for
fragnents, rather than whol'e anti bodi es.
conYartmgresutfakicoptinihg opwdfugs i fjeazlchragsancséomm] ddaaaynase useful for
[ ved access to solid tu garl ou

| ead t
conYegpi e A WOREEIoS e Brodpe ans Grceh By SliciemERloproteases, such
as s@MdaR6kald aBOBlySin, s@tﬁgh{ e Qr%@iéig)éﬂl%%@%? % I 8558 peptidase G2 and

were ‘derived via proteolytic ht act
carbarypeptidise A)(and eatheﬁs@n@(sgch ad\ttiepeine Beinddl), thatlarBussfhlefior converting
Bi ophys.. Met hod. 24:107-117 19921@? and Brennan et
peptigle-Congiping PEOIIBES igio ’Efi%a dries; boxyprptidases apsellifer converting

oG T8, SOuBROBECLE an EIB PR 0%y e s

as Begzﬂﬁ&ssiMelaﬁd&mﬂralﬁlﬁﬁTa@é TS il o ﬂffldﬁnv@:ﬁhg glﬁd@ﬁﬁat@ﬂ';ﬁ’@drﬁgs into free
the facile production of |arge anmobunts of thes
drugsr Brgaetamese usafid fchrmwvmlag ﬁsrgssienaaﬂzbé w@cﬁ—dacé@m interfree drugs; and

penlﬁa Ié%ﬂ%iag%g%{v% mcgfp %Itoi %glis gg%el, 9seful for converting
drug":eﬁé}%ﬁ% fak OfLEE. el nﬁﬂ%eﬁsh QA Phbdox ‘Fﬁ&lﬂﬁl Bf ﬁh@n{d@ééﬁd groups,

ab')2 fragnents (Carter et al., "Bi o/ Technol og
lesm_@lvmm int@ freg 119%) )Altemzticwi}dlangbdcbesa\mln hmynmpragaviuy also known in

the 4 B ARG Lo e BSEP BT (e rodags e Iianigtoingg fre active drugs

i 5 rﬁﬁé& | NaMky8al f t
eGP Syt RaSEAg e Ly Ao o

as d@shnb@ar@n dorsdethlgblev af tlzg abzFmefto agumm ce{lgopulatio0 See VO

93L[11i égxlf eglggmes?%el%ﬁh(iqvagaay% ﬁ%éh?a Bg]ﬁgeygidg g?%gtit dies described
herelﬂ bjﬂ %ﬁn%ﬂ&é G/@ﬂyknow% 8- the 38t SRBCHsI BEGisé f lfheshetgﬁ)ﬁoﬁﬁﬁctlonal cross-
Such linear antibody fragnments may be

hnkmg mgsrpie distussed nbdpies paltérhatcvelss fushon phoelys Depprsdentt least the antigen

vind AL GPCPRL 1 BE BRI, et O g 3 i igaleggive portion o

an ehZyrRREEe DX emRIN L8l BEstheed Rt lg&%{blhﬁ’ntszA techniques well known
prodrug-activating enzynme whi ch converts a prodrug

in th¢ ertdseeae. peltubatyder ecdle Mbtriver3d Bedt4-608{OB4)). see WO
81/01145) to an active anti-cancer drug. See, for
exanple, WD 88/07378 and U. S. Patent No. 4,975, 278.

The enz c ugat e useful for
ADEPT i ?:'}c':nlaudgysgB gﬁeghré@‘g %@%ﬁg%ggﬁ‘?gé of acting on a

pr Bahpegfic ranlsbuﬂnesa@smby) o aaebd)dles:trhat/lmvb bmdlngltpiec:lﬁ@tles for at least
totoxic fo Enzynes that are usefu

e actjve,

two ierent CRrseRS g ThOTe, RACHE SEHC PhEIIERS, Doje a%]éﬂﬁ%ﬂ"elya one arm
can 4 IRy VS0 TG USRS T U it s
binds to a triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g., CD3), or
Fc receptors for IgG (FcyR) such as FcyR1 (CD64), FcyRII (CD32) and FeyRII (CD16), so as
to focus and localize cellular defense mechanisms to the target antigen-expressing cell. Such
antibodies can be derived from full length antibodies or antibody fragments (e.g. F(ab"),
bispecific antibodies).

Bispecific antibodies may also be used to localize cytotoxic agents to cells which

express the target antigen. Such antibodies possess one arm that binds the desired antigen and
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-37 WD 2004/ 091658 PCT/ US2004/ 009613 wuseful for
converting phosphate-containing prodrugs into free
wdnougviasyl sul f at ase useful for converting PCT/US2004/009613
sul fate-contai ning prodrugs into free drugs; cytosine
anotl-%? 2 B2 Binds leidytdtekic a ?Qﬁt"(@ It IsBgbrii Bnti-Mier€eron-a, vinca alkoloid, ricin
fluorocytosiné into the anti-cancer drug
A clif,| nethotesate | or padivastise sisotope Hapies)-s e Examples pelotkagwa, bispecific

LT R S R eS8 B ret o

5,83’F?§Affjuzf%ﬁffﬁ1%B(2%ﬁrbl§§ @3 PepgimsB and L), that are

or converting peptide-containing prodr d%
i Nifethiode ordnakisg biSpetifinyhtiendes ayplepvdmstbs artu dedditionad production

ot e S AR SRS gt

chainBa18 gﬁksld RraRt REY rcﬁﬁ%@'h‘i@é ﬁlf’Pe?&{t é)e&‘ﬁ"cltles Millstein et al.,
o% cosylated prodrugs into drugs;
Natuké3 308 sbaﬁBa@as €1983f Bbcafu@er ofctha wmdbhnagssmtmga of éminpadglebwlin heavy and
with (3-lactans into free drugs; and 10 enl cillin

light a¢hainss dhese hybridgmay, d@padrpmas REORPCRa e PP tﬁ?énringﬁ yiej of &0 different
antlbpﬁlé gn%&eculeg s&f \Hﬂéucfl %ﬁhfc&%.\'lfa% ttl'gﬂgonrgegg g%gt % & (b)t%‘&ttﬁré.e Puftkication of the

amne nitroge

correRh Qﬁbﬂleaﬂet Yhigf dspssually edmecttiyv effinityi thoniategapyugeeps, is rather
Alternatively, antibodies with epnzymatic activity
cumbsgrsognek rapdnthenprodpd  gields qae lgglzyn%gnla{: FFOBEUIGS e c@sclosed in WO
93/0 ga§151 ip ‘r?a‘?an&&?eP&WgﬁlebUe,%m%%S‘t%g@(19}257’ ‘;gge active
( 1&8(7&dmg@61hldi)@&¥nt8d;@ydmh Ccanibudpvasabladohainp mtﬁnahe desued binding
15 as described herein for dellvery of the a?
specifigiitss (@Igﬂqodmtgge@tqomblmmg sitey) e lustd 11n constant domain
sequg%\é% lr Cﬁ’lSl E]eqfelta 9/[11[3 Féﬁg@{dvr\%g‘ogﬁlﬁ%% \Brgcqlaﬁiconstant domain,
comprikihl @Sleidd @attsdf tﬁ’é hinige, @theﬁmbcﬂenegmﬂsn alt is Ipl:fierred to have the first
i nki ng agents discussed abave. Alternatlvel %
heavprebeiai panstsimpedian (GHE) qopEaing 1{Be e Herssap| 1&&31 chain binding,

presqngg]s?trigas¥ ullt;]ehff e gt}s? (hq,y ]ﬁ\fIAg choh qﬂé in?nﬂ%%égn&ﬁffmth%?ﬁ Ol}ain fusions

ionakly active por on 0 an enzy

and, ih@esirBd ORE iBMuGa, %lobﬂlrﬁ Dpistohui, ack insdrted ineC@phiateasprdshlén vectors,
techni ques well known 1n the art (see, e.g. Neube gﬁa
and ete eg-transkestash @i@ B23UIGDIS- 1B OfLOBT).) Thvs) pigvidse dpt greagfigxibility in

adju%,ngy lilﬁterﬁ%tgallcgr%%lﬁgﬁg | F $nSlHee ‘i) g,p(é% #‘.rggﬂérﬁ§ i %ﬁﬁ%ﬁ)ments when

have™ bi ndi'n fies for at

unequPstios 3P tha\réd 1?1 Peplitie @paihones], ini the |obd$tﬂgt1t)in @S(Blldmthe optimum
qt he sane or another protein. Alternatively, one
yleld@aﬁt beh@WW@d nossiblerig ipssr the cedipg é@qugﬁ@qsgfehtwoa%aﬂ three polypeptide

her _arm.can
Cha"%? ‘fqunﬁ ﬁﬁﬁeﬁéo%ﬁcgog JYche on a’ghr(yégﬁ{?g 003 ?l g?es Uc t%’lag)gl}g@%eﬂtaﬁls in equal
ratloE ?ééﬁﬁi Elrh1§‘l§) Vigfld o when he rafib¥Bare 00hio pE[@cﬁleflﬁQmﬁbSncéor

(FcyR) such as FcyRl1 (CD64), FcyRIl (CD32) and

ch prefapiembodinent of this amg@ aﬂp@ buspegific 2ptieastigs arapomposed of a

hybrgﬁ{q%rr]nsl Charh;,ﬁw 8%0 ¢ h év d‘ﬂ]ic%férmlfeu a?rgl and a hybrid
imm'gﬁ@&l!ihlﬁ‘i%éab? dh&in- l@ht @R4ih Qﬁﬁr)’(pfdvﬁkﬂlﬁg at $ecéfl Emdﬁ[gadpeéﬁcny) in the

I speci fic antibodies). Bispecific antibodies nmay also
othebarnus Edwvasdfohut that thés esynonesic stragjeretfacilitntesethe sepapdtion of the desired
bispecific compound from unwanted immunoglobulin chain combinations, as the presence of
an immunoglobulin light chain in only one half of the bispecific molecules provides for an easy

way of separation. This approach is disclosed in WO 94/04690. For further details of
-30-



10

15

20

25

30

express the target antigen. Such anti bodi es possess
one armthat binds the desired antigen and -38 WO
waQoe/0BE858 PCT/ US2004/ 009613 anot her ar m t haCThiSz®s/009613
the cytotoxic agent (e.g., saporin, anti-interferon-a,
i ie§;! Ob! X M EhRYs i :
s e A oo E e D el SELIOM X MAR in Encymology 121
210 @i98peci fic anti bodi es include anti-ErbB2/anti-FcgRIII

(WD 96/.16673), anti-ErbB2/anti-FcgRl LS. P.
5, 8ggordmg) to anpther mppioark, describpd i %.5@. %}2%?]8123{ Y3%P. 5431.168, the

e e P OSBRSS AR ERRLE pHRNDC L prcntge
of h&teydanéers ivhiantrebedbwsed frohagesmbinahiheclicadps. e The Qrefefred interface
two i mmunogl obul i n heavy chain-light chain pairs

compyases @t 193at 2 wart o 1 SHAF68ionof ra raatibodspennstant flemaig, In this method,

|.stej .al g . . - 8
one B AL s DR R R R AR e e
repldckd Rtittc iagdiSsidd biegas (whl tydleuims of Gypaphids) Compesardra “cavities” of
~ potential mxture of 10 different 10 anti body
identigsl @ gireidar 3t (phihe Harge sidehaingy archereated oadhe interface of the second

-bi.specific [ r Pur.i f i iQn,of th correct .
anﬂb%%? g%og?cg’ € g\i%egﬁa%ling lgﬁ‘§8 gﬁlillg b g(‘ri:tél >c/:h%n? i{vﬁt?lts)rlna?ler &ifes (e.g., alanine or
thredhiie) MAHAOp RS SlrBEBanib® foRiNteIasing URD §ickDOEthe dRrddiRer over other
product yields are low._Simlar procedures are
unwifited¢nskpigdies woh a3dogwdmgerand i n Traunecker et al .,

EVBO.J. . 1Q; 3655- 3659, (19 dAccor din ~a.different
apbrabidne’ Jar BRaRap AR mnRRe PR, btpRofl chiefl ave been
deschRb&Hin@e lit&ra®Re CRdr exbdnpRS bispetifi® astybodidsi @8 e kddl g chemical
sites) are fused to imunogl obulin constant donain
linkage q Baeernes ef TheSdgse %2:&@188%)51@90@:@ apropedae wherein intact antibodies
i mu l.pbul i n ,heavy chai n.cqnstan mai .
are ARG, et b dE TR EP T By SRR Rl o PR Brostpegs ppyreduced in the
presdiREi dINe dithiblScahFIbLins e@ehtOsdiamt drbuhitel toSétabilize vicinal dithiols and
heavy-chain constant region (CH) containing the site
prevepgdaeiszaplpcyler disuifide fetnatinnbiligilng, fragmense gendrafedpre then converted

| east. one  of fusi.ons. e [of the . .
o tyRBATH LTS AEBDAER AP PLARE 25, ifafipes is then reconverted
to the Tab'rENIB dbh fativeTit ferel @B BidpBeifit ahiibdeaiThe bapecikiB a8fib&Ees produced
I Nt 0 separate expression vectors, and are

can hegpsed ahagents for therselgctavesigimelilization of eazygeasi sm  Thi s

pravi,des fo reat flexibilitydn dj usting th

Eh PG PROR ety kel R 15 i bRk e sopted to form
bispdci¥ic HRABOAIBNT SSHDY etREAVRIEXpaALRE Pfs: tNg-A0% €892) describes the

pol ypepti de chains used in the construction provide
produdtenogftfithy humpnigbd bispeaifi¢ entiledydia@r), npoewsildst ach Fab' fragment was

insert the _codi equence r.t r, al.l .thr .
sepagfily SR P B R Al R0 FrEGRA B pratel B ed gh Bl virro to form
the biSSecBIPLBERIRN TheabisheRARL ahtYBOIROIMP EBEHEE wRadHMS th Mbind to cells

equal ratios results in high yields or when the
overexprésomgathe IabBAorepepten and aerngil gninfancineds, anwall as trigger the Iytic

. preferred enbodinment of this roach, the hispecific
activify of e oY e iccampbeses g Rt A et R 8B 1 n
he’@"éﬂo&h@bﬁhiiflﬂe& _rfo@m_fakln;@r% Ln®iddiing sPRGl fahEhEYy i directly from
arm and a hybrid 1 nogl obul 'n heavy chai'n-17 ght
recomhimiant qxdli culfups bavedalsiybeensdesanabdbi Frdi axgmppee bifalant hyferadimers have

the 30 other arm |t was found tha his as trLe
beengyrpdiced nEing A81qinG ZHPRYst KOsE eﬁfél?-r Sulspiniche A0S 1 6441553 (1992),

The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of

two different antibodies by gene fusion. The antibody homodimers were reduced at the hinge
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bi speci fic conmpound from unwant ed i nmunogl obulin chain
conbi nations, as the presence of an immunogl obulin
woighosodsai n in only one half of the bispecifi CT/US2004/009613
nol ecul es provides for an easy way of separation.
reglJIh kS fBRRMAGKmArS ﬂu%k&%@%xi&em&fdrﬁﬂﬁ%amﬁ%fM&B&ahers. The
details of -39 WO 2004/091658 PCT/ US2004/ 0096
"dialyadyd rtaﬂma@gb degweibed by Hadlirigooei ds Preedatk dradSanigl®, 90: 6444-6448

res thods in Enz 210.(1986)
1993 R piyiRY anoRiraRs pmsaEraaor | BAGE DU Byaka: antibody
fragflients, FHE ragmients cltbrich Whoa PLRAA SECIRCLIRER, (V1 Bbiebled to a light-
chaipemdelit ai@manﬁ (6f) byet dinkeli which istoc khaat & ndew\pairag Batween the two

reconmbi nant cell culture., The_preferred interface

domaimen; the sare chaims Aogondipaly. dhe Vn @ngYy. dupgiph ohpnesfsagment are forced
to pRf b oGP RAart ST SorpdthEof R iU, Uer Y Brning two

antlgeinlﬁlﬁhdmgltsitbs} d%dmﬂrmategyéfbﬁmakmgl lﬁq&:dlﬁwmhaléﬂrzgmboﬁy" @legments by
chai ns yrosine or tryptophan). Conpensatory
the wsg of sing ehaa? Fv K&férh flivaerp hay algq bﬁemafapcg“reée Ses Cirhleerleéﬂ@ef Immunol.,

ns(s) are created on the interface of the
152%3&?9%5%% anti body nol ecul e by replacing | arge am no

aciAmtibodies it meramhah twoalaleptied ARS cdterfiplated| aPdreXadible, trispecific
threonine). This provides a nechani smfor increasing

antihodiesyer bel PispateHe Tiied pbal. derueele 4B ORE199 Dnwant ed
d .
R N -

moldchfeg NBNéBatslE dReaifi-proRSc iin athyibe doftbihdd ®itAtadr2em Wisieh binds to a
exanpl e, bispecific antibodies can be prepared usin

triggerBgTRogcule an ¢ lqkagre sBhetsriah-cell regeptor Geqlegide (eoCDgCD3, CD28

o g} 850 GO et RIEY S VBB, (0285, e POB S ans e

(CDi 6 2@MBS Focud BERRal dAGTR RicshHifnd RAHE 881 é)fpr&s’@ﬁlg the particular protein.
presence of the dithiol conplexing agent sodi um

Bispagiie reintibogis nsﬂyaam ibe ased ¢ hedalizk t:ﬁptﬂxs: agrits for e&lbnwhlch express a

e l. ec fide format] The Fab'

parcigQhE PIVRIE o Bh ARG 8t 84 Pl hindie PBband, BEARR Witeh binds a
cytofokWBhg&if rérV@tﬂaﬂl%ﬁuclﬁéec&flatMT eubi ks - HOBUBE, 'EPTAV 9OTA or TETA.

then reconverted 20 to the Fab'- TNB derivative to form
Anothier bispeqific iahiikodynell intdtgst bitnds the ppefeinf picinterestrodi fugher binds tissue
£ “fkﬁ%uced can be used as agents for the selective
actqtfhBhi |i zati on of enzymes. Fab' fragnments may be

directly recovered fromE. coli and chem cally coupl ed

to form bispecific antibodies. Shalaby et al., J.

Exp. Med) 17®letezacqoipidatd ARdyliedescri bes the

production of fuII humani zed bi s ific antl od

P Bt esontiedie, ratbotik A aho praghafs waed 3y e present invention.
Hete%@o%ﬁj’@hﬁ' a)ﬁu%@&ié%l%chn'iﬁH%chf &R bo%t@%@in‘é&taﬁﬂb&ﬁes For example,

directed chemcal coupling in vitro toform
one off thp estitfddiesan theblpaigrocdiegad samewi doupled e ahidity themlher to biotin. Such

t@?ingl V\%S able_ tq bind to cells overex ressuh%
antifedipsRaye, %‘t’"’ﬁﬁmlﬂ?r CHB PHRACSHLIQHATSPE [ouppe Syste taé‘nwamed cells,
U.S F'”l 896530, M54 ¥t fr@atm@ﬁt[ 6fVHfW i@EcioHMBROYYEEHY WO 92/200373 and EP

Cyt es agal nst human breast tunor targets.
0308936 It is contemplated that the antibodies may be prepared in vitro using known methods

in synthetic protein chemistry, including those involving crosslinking agents. For example,
immunotoxins may be constructed using a disulfide exchange reaction or by forming a
thioether bond. Examples of suitable reagents for this purpose include iminothiolate and
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Vari ous techni ques for making and isol ati ng bival ent
anti body fragnents directly from 30 reconbi nant cell
woubdsmwesshave al so been descri bed. For exanpl epPCT/US2004/009613
bi val ent heterodi mers have been produced using
tyRUChERa AL ARE i DidaO Skl WosE! dBblosed) - fok NBRUHRAL, sin U.S. Patent No.
e 8(5): %‘%4 - é53 a( 1992) . OS?’he I gﬁeci ne zi pper pelrrlJti des afent o
4,676,980 t HeteFmronpugdteJ antibpdies emap baemedd jusing dartyo corhenieab'cross-linking
portions of twp different antjibodi es by gene fusiagn. ‘
methods. aﬁﬂlﬁa%osrowdh%ﬂmmg@twwﬂig&e@a inthe e RRdhgee disglgsed in US
0 6”@856 Lgﬁ%m}g AT K-8 ] orm
Patexn@%’r@éi ’ and%ﬁgg{rhe- oxI délr%ggl%%%h?%rﬁgnlt%ﬁgfqg%{'i body
het erodi mers. The "di abody" technol ogy descri bed by
Hol Iinger et al., Proc, Natl. Acad. Sci. USA, 90:
6444- 6448  ( #fodyr Husctigndvisded s al ternative
nﬁcg%'b%naefsfﬁéblgqléllﬁgdi ﬁ%e&ﬂtmoﬁg kaVtﬁ%1 qmenﬁgﬁ'&%‘%spea to effector
fragnent’s. e fragnments conprise a heavy-chain
func¥iah, sdbdsetotaende thydffecprnest@dhé antibddydhtireatifhaiuiter. For example,
vari abl e dormin.(VLE bg.a | i nker which is too short to =
cysteing egpidyals) mey bsdn edl jireto thgobc erginm, Hierdy allowingipgerchain disulfide
ain.. Accordi ngly,~the VH.and VL. i ns. of e .
vond Risfint S Bkl qe oAl ST sl Bay haye improved
interdRliza¥Mbh ARPRINE aid/enatch@ked caBfRRent-idaTaeddy cdDKiIiAG and antibody-

two antigen-binding sites. Another strate% for
€4

depamdmtmglllﬂagglé@mxicay @ntSea flardaontyil.f {.dgweMed. B36:11Hel195 (1992)
! - ehal ' has. al : ,
ana Sisen b4t BBy S053 19025 TR Rt 680y spnced anc-

tumdrl @ty B aRedbee prephilel WL hétBRBiflM&iovial Efded-BEke @s described in
contenpl ated. For exanple, trispecific antibodies can

WolffeelpalopGaiectr Rasearcht 53l 25602566 niH9dh . Alematigely( poomyibody can be

engig%(e’?% l};}ga?] tyuag ;51}51@3%% gégg?{lasggrgllbglgg %ﬁ%gt?}}é gg\ifeggnhtagcetd\/\@omplement lysis and
ADCE taganaitiey eb¥e SRVerbh br A, M@l Oale ADIRY DRSigh BTRI9240 (1989).
with an arm which binds to a 15 triggering nol ecul e

on a | eukocyte such as a T-cell receptor nol ecul e

(e.qg., 2, ?Dsu CD28 or B7), or Fc receptors for 1gG

(FcyR) , SSuchZELURQORUEAES; 1) FcyRI| (CD32) and

Fe it idvenfiéd416d Rér@ai%totiﬁuﬁlﬁ@@@jﬁ ltésdodipridgisemsitibody conjugated to

mechani snms to the cell expressing the particul ar
a cyptartie pgent sBilspret chérpotherepditici agentaioxan éns-ban gsavanatisally active toxin
| ocalize cytotoxic.agents to cells ich.express a. . .
of bagSiiTa e Hipy of sl iy & D SR ed P Abablive isotope e,
a rad¥b@nfligdrehi ndi ng arm and an arm whi ch binds a 20
cytotoxi ¢ agent or a radionuclide chelator, such as
ECTUBBEctheRpaytiOa@EAtonselETA, the grearateon of sysbdirfoignoconjugates include

ti body .of int t_binds the.protein of int t and
BONUp SRR TG e o s ST CI 3 BRI gat o
AN DRI BctIRtEXiRS Al HEBh& ANl HaESarefusdll $R1ude diphtheria A

withi'n the Scope of the present invention.
chaitjatamboclory acgiae dragmeits od ideghtizaria topmpesdokiofA thwn (from Pseudomonas

cor el A Lo AP ey, FoL, L ATRl 80 Y 0 e or
prot@id, difntiD EprBleRR! b8l | BnerRhY proteins (PAPI, PAPI, and PAP-S),
momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.
Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP),
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anti bodi es have, for exanple, been proposed to target
i mmune systemcells to unwanted cells, U S P.

w0 26004809880, and for treatnent of HIV infecti onPCWDS2004/009613
91/ 00360, WO 92/200373 and EP 30 0308936. It is

imino@élee (Bt e bifuh@lonth @e@idtived dif enidBstdde (RICAPAY @énétAyl adipimidate
vitro using known nethods in synthetic protein

HCIgheave estprs (sweh %dilﬁl@cmhosiefl pubgoite)i Algelydss ssuch ks glptareldehyde), bis-

s e AR ey o E’}Snfﬁl%o%ifm derivatives

(such A0 BIN@LdiRAMimBenas)-8hyRhe SitintRY] QiSRS (feh dhkSlyene 2,6-
pur pose i ncl ude i m not hi oI ate and -41 2004/ 091658

diisdegAniayg? 00d bixoeeive fluesink ydompoweds &pich st 1,6 idifletao,adigitrobenzene).
for ex

For GG G PRERBESH TP e Do Berifie) Do ol Science, 238

sin conveng nki
8 LMY, SorvorCaBna8saa ") DB b B A o

triansingpedicacdtivs acld i (MXJ@TIFI&): éntn Nxemp] 57 Ghekting &igemtgfcwl ¢dngugat10n of

. nh f | 5 7 t
e R e B e PR S L et
facﬂﬁﬁﬁﬂ%JPéié’asQf of {18 dyRUERE (ﬁﬁ Vit t!ﬂerc% PeEhy teQa.t’ﬁélfee%fx Q{%‘Jd -labile linker,

function, so as to enhanc the ef ectlvenes
peptalasd-fisdivei lmker, etiniethyl tiakereor. dikidfidexantpinég linkes t(€hme et al., Cancer
resi due(s be i'ntroduced into the Fc region,
Res. é&@@iﬂéﬁéi?éé%@y Ps¥stichai n di sul fide 10 bond
f oy r dj
e e e R seten i Eo e el dftansine ULS.P.
5,208,8p@b tdidhbtheas dﬂchCllﬁ@fr sast carmipdaedta ocenjugdisle Oceduhs for use with
k||||ng and anti hody- dependent cellular cytotoxicity
the 1{1)5@@@)3 fogpulagon. o é)(neaqmbo ynexgxtbe MR dengil gintiherdy. g_rlglg1gen binding
flagr&bérﬁg g-)ered'i*% %QQ:B atéd td QH%BP ore- A3 aﬁgﬁgid%ﬁglgc&ésg%@ about 1 to
I meric antl gi'es ance ant |

abouackd \rmatyyanmmdamﬂeduks ppap aitéshdy sinotechle).er Mnlyfaunnbnd@ nat mitototic

1nh1q%ré)§§x§pllgh ggtgﬂyslﬁ%g?%%g@ ?rﬁ%glgl)r\]ler]f%q\(l)\glr E}/&qy%{p@frl}l}gldsalﬁcglggedrfrom natural

sour@¥t blﬁgy taﬁeg:] @netlgﬂ '11891 %%taﬂfhz oIt $ndl e&fdoﬁéﬂvatwes and

and hav anc ysi s and
analdﬂﬁ@@thamﬁ bavd Hieleﬂ ﬁescﬁéed Seevw gn $0R. l&tterﬂqu 5&0)&020&1[1& gd¢ferences cited

Drug Design_3: 219-230 _(1989). nmunocon ates 20
there?hésqen%n i bpe aPs'e ¢l Balins 10 @Wﬁo@@ﬁ“@gé@gé 111 and 4,151,042.

MetHod "B bl%hﬁﬁngggntﬁﬁhk k?l?{'%f}/aﬁlgr gid" g@ﬁ]&,«gatés areaal%;d’ 'dgstcﬁiﬁef in U.S. Pat. No.

agent” s peut I'c” agent
5,208,02@nkyapicfered|eyntdinmare, 4 mxitansiodid halihlesd talthe fuutb@a!/ Vla a disulfide
tgl ant, or aninmal origin, or fragnent s _t her eof
or o

SOTHEE CoRRIningokiRksE S[quPpe . Maytansing meg ofey @§%ﬁ1E1F) be converted to May-
f
SS—@ ?ﬁﬁ%ﬁ ﬁ{ag %%%éhfceé‘%? M:fynéiﬁf gh'(h éfgteggﬁﬁg %ﬁ[f?e‘ﬂ' a%ﬁb&iy to generate a

oconj ugates’ | streptozol

maytuhsiasid shiibaly ivinnbloasijufae. @i PWL Oarbad Res. 52: 127-131 (1992) The
5-fluorouracil. Enzymatically active toxins and

aﬂtlbpiifé@ﬁ% e snedified by ktrn&'p Bathoge and éie anibody eoataping B¢ gt protected

thlol'%roups is then reacted with a disulfide containing maytansinoid to produce the conjugate.
The cytotoxicity of the antibody-maytansinoid conjugate can be measured in vitro or in vivo by
known methods and the ICsy determined.

Calicheamicin is another immunoconjugate of interest. The calicheamicin family of
antibiotics are capable of producing double-stranded DNA breaks at sub-picomolar

concentrations. Structural analogues of calicheamicin which may be used include, but are not
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chai n, nonbi nding active fragnents of diphtheria
toxin, exotoxin A chain (from Pseudononas
weaeougumssa), ricin A chain, abrin A chain, np#eTaiSm04009613
chai n, al pha-sarcin, Aleurites fordii proteins,
imite | g, P - B | fiRRkh 0! €hiter REA -
lumtg%yw g‘ﬁdhgtAg- %l%ﬁlgnggﬁD@f%}d?;‘?gﬁar antia | nhi bi ?ofﬁfgbi%% 3342
(1998uamd hode eotli,CarsapRen 8202620281 (1998)3  iOthérlyintiemmor drugs that the

antibpgip 40 O, CORNBAER 0 UHIB RECCHBGH &3 PHATRE. drotpifalichearnicin and
QFAgﬂB%éIO ;i) ocBiiflal Xft&égf(lagti@fgegﬁdp?ben&a%dﬂfICBHSS ﬁthé:ﬁlhﬁﬁé/ membrane.

unct i onal rotei n-coupl i ng agent’s suc
Therbfosd) cllaianiu@idke Df (tRespyddeths | tHidulgh ain}ibpdyo piediatddeintcsiption greatly
-42 WD 2004/ 091658 PCT/ US2004/ 009613 i m not hi ol ane
enhapeep)theip¥toiexic abests- deri vati ves of imidoesters (such as

di gret h i ni_mi cti S . .
di ﬁ@gﬁ%ﬁoﬁﬂ’%ﬁ@sﬂg{é&atbg@% | %e%t‘élgoﬁ (éllilﬁ(’: % égzﬁﬁbﬂnéswlth nucleolytic
activity ¢ g/, elriiehycledse obDNA azdoshaclegepadtn asddokyitiboragldaies DNase) are also

(p-azi dobenzoyl ) hexanedi am ne), bis-diazoni um
contefeplatedt i ves  (such as

b e ( pe i . . | Lo .
ai e S RhEPCHY SHENPECob iRl ST I BTy ARdsacive o A variry of
radicﬁﬁgﬁa&s%x@sxtdﬂuglezb%@é b{lﬂu@tﬂfmiﬁdiﬁcérgug‘dﬁecﬁ&tiblodies. Examples include
, 9o, 4l uor . o- - 1Tr enzgne,).. or, . exa e, a
AP Thmimss 58 RelarkalS Srasaby sl ol eigasaye isotopes of Li
Vifett [, i £ . 238: 87) .. .. L .
wheitghe sl Blusec B B Brincid By sOPDSa A P95 Lt scindgraptic

studiel,| O bNLRA RECRIE 6l Pin McIFOPANcleS rddpnede riRbadige (nmr) imaging
chel ating agent for conjugation of radionucleotide to =
(alsot keovemas podyeticSesonAnoe indg)ps . mihewp¢nisejodigyl Pe igdine-131, indium-

"cl eavapl e Jlinker" 10 facilitatin I f .

111 bR, a7 B 8yl o o
acirfe kabé! & bthBkRbels n§MHd HiesHofdied il e dohjlgete,in known ways. For
di methyl |inker or disulfide-containing Iinker (Chari

exangple.alhe peplidrc gray tRetiosyBthesizgd o8 may1rogyfhasippd by dpsméral amino acid

sy R0t 4 SR PP B 54 horne 19 i s o

hydrbgérC NobBRAACIHTE GELEE Rt R AP wad 1Mt et @Ehalvia a cysteine residue
conjugatable toxins for use with 15 the inventive

in the peptideat Y6rumi 39 emdeaitedtidridne lysiee fesidne| §hgi@DOGEN® method can

ant i body or anti.ge inding fra ts theyeof, can be .
be vigh L gPutd AP R IS TRGE PUBPER e o, s0:d0-57
(19788 - Bther ARAMds bf tOnjugPtradiOnitlita Bl (e8¢ rtbedh €Mdn88loRAr Antibodies
anti body nol ecul e). "Mayt ansi noids are nitototic

in Immmdscintigsphhi’ ¢Bhaidt CBY Prassi 1980)-ng t ubul i n

g glﬁ‘ﬁrfm@]rélifig‘? ty’Ip?? gﬁ%%%ﬁ%qq&r%i% %b%%lnﬁﬁ%c?yu%{dgtg]e réﬁaf’ttoyor)(?(! agent may be
madS B! RBShPRantR¥AAGHs "G %ei\)ﬁﬁe denth¥as.i VBR RASh26F DNA may comprise

anal ogues thereof "have been described, see e.g., U S
respdRditve me¢gidits. erSp @i HE26v ceprationsf efrthe cenyugite either taaceitho one another or

see col. 2, line 53..to col.. .3 .line 10 nd U.S. . . .
sepaisieibhY & régih gncpine iber PERLideryhichoeh b @?ngsy Kagqsiyga properties
i -mayt ansi noi d conjugates are al so described in
ofth%!&%#fﬂ%%%éz No. 5,208,020. In a preferred enbodi nent, a

majt ameiheni anbeelithémk ek tantibddy ameyi bodgonyugeteal db saul"fecepior” (such
or other sul fur-containing |li.nker e%éou . I\/bB/tdansi ne . .
strep‘%\g.(’im} &r %t;(lgﬁ-gplé In GEnQroRrGargetge i j the antibody-receptor conjugate is

administered to the patient, followed by removal of unbound conjugate from the circulation
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25 SS-Me, which may be reduced to May- SH3 and reacted
with nodified anti body to generate a
woryd4ansisgoi d- ant i body i rmmunoconj ugate. Chari eCTAIS2004/009613
Cancer Res. 52: 127-131 (1992). The antibody can be
usin?ﬁ AiatiBEl aht KAOWRN BBINAGPaRAG e gl (Do dyviany) adt I hjugated to a
ree or protected thiol groups is then reacted with a
cytothixgudgende. g antadionii¢lgotiviey.t ansi noi d to produce the
conjugate. The cytotoxicity of the
anti body- mayt ansi noi d conjugate can be neasured in
Vitro og)in Yina.bposdheknown methods and the | C50
deternmined. Calicheamclin is another inmunoconjugate
of Thataatibsdies Aiselosal helegnmayi aisd dei foymdhted aast inbhotdlipssomes. A

.. are capabl e of produci ng doupl e-stranded A breaks at.
lipasgpepie Grsmal vesiolc sAmPatetofs Vargys, bPey &f % &3&%@103@618 and/or

ot S L S B, PR fges o o

liposvdrie, areTbmrhbidg eyrtahged in, a Bidyer dodnfibh, fibiilanae thet lipid. arrangement of
_ Cancer Res. 53:3336-3342 (1993) and Lode et al.,
biolggieal srenppranessg: 2925- 2928 (1998)). Other anti -t unor

dr . ' j '

O M9 L DO R g ORI e o, o
descfbéd aEpsteintdr af e Prod. dlarisUt@d Jef. ASA,i 82 S68 (1986);dwvang et al., Proc.

readily corss the nmenbrane. 5 Therefo

| asma re
Natlg opest Hcio itk o1 490 S08Remd U Br dagnNant 1455945 and 4,544,545,
. | . 8 r
Lin T P AT OLE kL PO B SLs 19,55
anPahdiarigndscfulC tppouitd wint be Ngemkemddy biyCtheagdvirstipiiase evaporation
., a ribonucl ease or DNA endonucl ease such_ as

(e.g. 10 a A .
metlpsdo R5thi BoliRie | coampositioRaseyPHsiee phesphatidylchalieqchofestqrgl, and PEG-
. The ] : bidga [ .
aci BRGNS GEpBOEO"L bl il o iters o
defi@ddapdrabize té 9ield hgospmes wethi thd dexired aitingearnj Fagafrginents of the antibody
anti bodi es. Exanples include At211, Bi 212, 1131, )
of thenprgsent ymFntiee £@% be Renjggatedsiq 4w, lipasomsn @s Ppserbed iy Martin ef al., J.
. I adi oaclhyv A . : [ .
il S o r 54588 209 O i DG GRTBAE, U5 3fhrapenie
agen$ ¢dudh iag DaRbiubiciBtis 8p@snalll eonieadplitin 18 diposonid 2Ske @abizon er al., J.
spin | abel for nuclear nagnetic resonance (nnr)
Natippgldiarnger host. BA(18% 14$b(I882s magneti ¢ resonance i magi ng,
nri), wuch as iodine-123, iodine-131, indium 111,
fluorine-19, carbon-13, nitrogen-15, oxygen-17,
gadol i nifgm wBRGANBBRIPMddifatiodhe radi o- or ot her
| abel s may be incorporated in the conjugate in known
wayXherFmodifisgidensi ef theangbedy gee ﬁﬂ@te@élaquoéwﬁfh esiFegrample, the

.or. may pe.synt hesized by .chem cal ] Cj .
anc iR BE VL S B R s BTy bilymers. . polyethylene
lycbl réSledeOslyeamlyexydlkyiendsNnor k3pblmetsa6L polyedflene glycol and
& hy ré%gﬂglLab%Fs SEER@T%9§ﬂor 1123,pRZTgﬁ, Rgl 8 and
polypropylesarglinel.atEhecinsiody alsa wyy beientappedi @uaicroeapsiies prepared, for

exalﬁﬁlgit i(hd}’g:w%et@r/grtum Y C@eﬁ&rﬁéﬁa’agﬂ%gfa%%ﬁ@ﬁ%%ﬁ%on (for example,
hydﬂoﬁﬁﬁétﬁ?l’b@l%ﬁoéeodi Be- 1?g31atiﬁfrﬁﬂéﬁfé:%§§ul&| ., arfdl ON@bR-(methylmethacrylate)

Bi ophyS. Res. Commzun. 80:49 ]
microcapsules, respectively), in colloidal drug delivery systems (for example, liposomes,

albumin microspheres, microemulsions, nano-particles and nanocapsules), or in

macroemulsions. Such techniques and other suitable formulations are disclosed in Remington:
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(1978). Ot her nethods of conjugating radi onuclides are
descri bed in "Mnoclonal Antibodies in
woOnmesBs nt i gr aphy, " (Chatal, CRC Press 1989) PCRAIS2004/009613
Alternatively, a fusion protein conprising the
The 30lch&O6Nd PREHEOBF PNAMRY TotRgaN tAIfeRYo BRnnd8JEd.DPhiladelphia College
reconbi nant techni ques or peptide synthesis. The
of Phangth and Sepce(8Y0Bonpri se respective regi ons
encodi ng the two portions of the conjugate either
adj acent to one another or separated by a region
engodi ng vaphilidEorRRRkicHE Whi ch does not destroy the
desired properties of the conjugate. 30 In another
e ntihdifoemilatierntsedeacribddoisbreimayay elso diej prgpared] as ec@nstituted lyophilized
"receptor” (such, streptavidin) for utilization in..
formulatismspr ether PERIPIRY MheEPRdieh ea?fel?e&o@ﬁr% AEpt gpphilized and then
recofiQit483b ‘g> rddtic %%:ﬁh@éd%i?&sﬁ? LB lﬁ’cﬁﬁ& ?%ul{tfblng oyl f?%ention. In
removal ~of unboun conj ugate ffomthe circulation -4
this \PaHRODR4 cODDdEIEnECGlfe) p2Ed4dt 100 T 1tBe pusteingofaintdresa s rgscribed above, a
,agent and then admnistration of a "ligand" (e
prezyorhikized; fRrmulations s upradedt o the appprioRf Profg
: |04 ' : [ T
tyoph i sofful IO el e Rhkind Yot WA LR OATER e Wfumes, modecs
of adrinigiatibp o0 Fes exanplé | thy saning concenaratombf anviagicthtibody can be from
osed of various types of |ipids, phospholipids

conp I d
aboud Fopngiml 1@ @beui 04Re/ mnpreferatdy froms thout §magdel fq,ahoyt 4 mg/ml and most
Bl conponents of the |iposone are
pref%%ﬁﬁé%ﬂ%@%@gggg&ng/%ﬁa bilayer formation, simlar to
the |ipilyl ar Pagrgenentof diyopliligddigirealatiorsrbr anes. 10

Li%psones.containin the anti body are prepared by .
metThe 8RO be AorpEatad S senmrnlly Preserisier sahgipn; nFor example, in the

s SRRLEHP Shaly ool oS3 o B A0 s v
preséii 30 a(pFR80jferedrolutioSat £PH. frdvasibodk, A8 5ard4freferubly from about 5-7. The
4,544,545, Liposonmes wth enhanced circul ation tine
buffer congeniratign egn e fromsaboph i @yl trgbows 2§ M glernatively from about 3 mM
ti I I e Li S..C e e the. .
o BRI pHIOAE | MR, BBy et By of e

fornf0aivdS(elg. ON tigORPOnstiied Piramipdimh).dBExemplarnduffers and/or salts are those
chol esterol, and PEG derivati zed

whighhase pharmaggiticaly aeteatableandppey peyreated Siosp Attbler acids, bases and salts
ext e h fil [ Sj o

e SIS QLA T 1R SR DR i s, s o

buffésisagnent s of the anti body of the present invention

can be conjugated to the |iposones as described in )
Vai jope embaflimeny, a lygpgitectaidmaddeabto theggedpphilipgd fgrmulation. The

via isulfide-inter . ctian. A .
aunofp B RuPHiskalt i Jhe afERRRFLET BhRRagt o senply such thar, wpon
recofHtin@RA | the/ ez @Ring| FoRAuIMi b il B EsdtbilieS AidByevSE ehypalbrEe Reconstituted
et al., J. Natronal Cancer Inst. 81(19):1484 (1989).

formudytions meay #sn b eeijabld dlif pddiiorptBe amount of lyoprotectant must not be too

low such that an unacceptable amount of degradation/aggregation of the protein occurs upon

'%'re’sent in the pre-

lyophilization. However, exemplary lyoprotectant concentrations in the pre-lyophilized
formulation are from about 10 mM to about 400 mM, alternatively from about 30 mM to about
300 mM, alternatively from about 50 mM to about 100 mM. Exemplery lyoprotectants include
sugars and sugar alcohols such as sucrose, mannose, trehalose, glucose, sorbitol, mannitol.

However, under particular circumstances, certain lyoprotectants may also contribute to an
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O her nodifications of the antibody are contenpl at ed
herein. For exanple, the 25 antibody may be linked to
woneabiasvari ety of nonprotei naceous pol ymer sPCEUS2004/009613
pol yet hyl ene gl ycol, polypropyl ene glycol,
incrda®d iﬁox?ié'c%kﬁy bf—‘t‘ﬁ@ %mﬁﬂatﬁ)%p Qis\@ﬁ%ﬁ Scafd stHoaldyss tﬁkér?ﬂﬁasgb )é@l@&t particular
and pol ypropyl ene glycol. The antibody al so may
Iyopemé¢atantp ewhicin nnm:macapls udeesralpaee i exffect.or Adé)tmpl éyopngtectants are
coacervation.tec s or ¥ interfaci
Hpreo hG

descpBrd, Ve athgH (Por del ribkS ol | e | g herein as
“pha%a&% Liadiivos uq‘tgﬂggglpg%&gnes and pol y- (net hyl net hacryl at e)

m cr ocaps respectively), in colloidal drug
delThy extip of\psdteimso (Foproteotamplae vatyi foosawhesrticuddr lpustein or antibody and
m crospheres, m croenul sions, nano-particles

nd
lyopmmﬁe@b% on. ol the, casgof AR @RtPady G he msgtein ?%cjmﬁe&e@ sugar (e.g.,

e AP A 85, LA s o

w1thS,C hgihqﬁoand chiicantration, dfe Mo maiiy of ipkotéstant tal dhubsdy may be from
CGennar o Phi | adel phia Col | ege. of _Pharmacy and

abousdi08rte élbelztotfé)}) mees E)mwfwtﬁlztée FH1o% paiihodhsant pigierably from about
Ay P
200 [ RTHLIDN PRI SHRLc R &) ol ofbiR0 o RABRAL A Shous 200

abou@BOQﬁ{dléEQﬂllﬁ@r&eét@ﬁtltbedndﬂeﬁﬁﬂﬂﬁb(ﬁrr e lyophilized and
then reconstituted to produce the reduced-viscosity

st &bt eref@rmsﬁ eantfodiRentaif Pgh deslesitabde forpdd Resugactantfo ﬂ@ehprg lyophilized
formgl o CUly: 3&?&? G aa 16r?rthge§ﬁ§%tg{1/tjef’?ﬁ%q;e 14 to the lyophilized

eln o ’eSt " aS deéscr

formuldtn! MRS thez@eodsatuid adrn@litions PBxespled suTigarAsngliide nonionic
of protein present in the pre 10 I&ophlllzed

surfafc@ammJ pughi @ﬁnp@lgsqyleatt@r fa & erwlysakbamj 2G06 8RB cRAlYRxapIgEs (e-g. poloxamer

188)F o rthrgeg I%‘S i ¥%¥lu gﬁ% %gﬁé@] Cen& ﬁ'?].l oﬁh(?)l%:{dat l)xo Ig %%{f—'sulfobetame'

laury@nt inBeH1G a!ln@l@yIf-r 6 st@@?luiar&)sﬁ‘ﬁl M1ndleylabm§trls§,@- ngl‘ ntetyl-betaine;
preferably from about SHgE% to about 40 ng/m and
lammdomppﬂf,@pmommﬁlr dbwlrangdorzopyly/myristapyidopropyl-, palmidopropyl-

ar at Qn. o l . ot gl )
o BRSO e FENLAL, ARt Bilo b @icoproyr-
or 1§9Sﬁaﬁﬁhﬁdoprﬁp§ﬂhﬁmetﬁbﬁﬁﬁﬁ@dsddﬁﬁn anéthyle sgiol-| eduwligdium methyl oleyl-
viscosity fornulations of the invention, the protein

tauratayanldehe MQNAQUATM @nps{Mgma‘ Exdusiriss|lug. Baieraen.&Ngyd errsfeym polyethyl

elvoflo Relmion £BHoL 2S8Ry BR-BE P E i SrBE oL Pluronics,

PR6QLESS ‘Tﬁ& MLt S safh@Rauddéd EMuch @A POfeHuced paiviculate formation of the
depending, for exanple, on the buffer and the desired

recongittited tprotefn ik ngainfizssniie aformatiqne o pausioulates after reconstitution. For
copstituted fornul ati and/ or
exarigiFy BE SPRHESED BhPEHCS Ah TR IS 4P AL it 4 frgount from
abo@@‘b()'WS‘%eal&rrﬁa% t86 tfoRabsiiolaBL®oswi ds, bases and
saf ereof, such as those which are defined under

" p Aamiveceudfi tha ljopractep (sichets sacioss or relsdasepand a bulking agent (e.g.
manrtillflcf)lfoerr ?ycme) may be used in the preparation of the pre-lyophilization formulation. The
bulking agent may allow for the production of a uniform lyophilized cake without excessive
pockets therein efc. Other pharmaceutically acceptable carriers, excipients or stabilizers such
as those described in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)
may be included in the pre-lyophilized formulation (and/or the lyophilized formulation and/or
the reconstituted formulation) provided that they do not adversely affect the desired
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In one enbodi nent, a |yoprotectant is added to the
pre-|lyophilized fornulation. The 25 anmount of
woyoproi@aet ant in the pre-1yophilized fornul at POT/US2004/009613

general ly such that, upon reconstitution, the

charh@stistics B9 HeQormillation NAR¢dptablecars@t Gxicipientpuyestabilizers are nontoxic to
hypertoni c reconstituted fornulations may al so be

recuygmtﬁ abthe dosagesang Qqnéwtratnﬁes eimplotied aid inglyge;aaddiionat buffermg agents;

not he. to . ccetablea

pres%rfvatdvegr £93 Plvgﬂga Siglﬁ%)bli%rﬁ% r*nc élP% easg? g c a(?%d oa(flch%e %IBHG chelating

agerlty Ul s BIBT A Ofhetari@bRYRixes EXE MH-pioYeih M@JﬁBEk@th BiBHegradable polymers
concentrations in the pre-lyophilized 30 formul ation

suctmse)oﬂyestmsame@r seli-fotvning cabmtgnomclarm sqgliurar nat i vel y

b t 30 i bout | t {
abd e TS AR R o m Y Ghorfon o, BlEe B P opelih e agessary for the

artlcﬁl?ﬂ icatiol BRIS BAEkdS F!Eh@éraﬁi L apdiel wits H&h l%ﬁleﬁi‘é?}r Q&Rities that do not
mannose, trehalose, ucose, sorbitol, mannl .
advdfml\yeaﬁcqt then dier pamlnc LHcmrexampbu ltstnajnbe51¢81rabtet m prov1de two or more

rot.ectants my o contribute to an .-46
ant g B b e O Ao g SR [oHE DS e Eeg) Bybsingly formulation.
Suclpgrottéiﬁs $05m 1Viyg ?{%@ent’éﬁ' céﬁiﬁﬂatl&?fnearﬁ&ﬁﬂé ﬂlap%ete@fégpvesﬁr the purpose
to select pafticular |yoprotectants which mnimze
intergledneutral i ze this effect. Additional |yoprotectants

& &%gesc rzlttg}%g gg g \él}g q(lj'gl‘ri @gvggggﬁlfg:stgét#nglgust be sterile. This is readily

nIRAIR GG Uk ERoh Y 1RGEBP SRPIE AYARTS menbraill %00Tor fol
accop tein to ' yor(J)r otectant can vary f g}e earch pﬁ{o}rc& aor ollowing,
lyopbﬁizaml“n apd mnbmshmi;onan dAltdrpatprebt, esterdity ¢l reatiteomixtune may be

h f h f ch
accotglpgiécﬁ%f Ey gutoc leggft bg’l% ?Sn‘t% ﬁg? gtre]érgte?q]él% é)lg:teu%gg fgr about 30
nﬁn\%t)!é’@&‘@x%ﬁl ant for generating an isotonic reconstituted

ormul at | with a high protein concentration, the

m)IAdter rtd ipooteih, lopoguabtlgepratettaho amhtatﬂmdgptmyl &mnpanams are mixed

tozefiRR i b dgumulisTpapRRABF. | MRy bR Bee0iys affpAtailzble for his
purp%@&mfl% ?ﬁlllngM gf@tﬂf Qf@&} %T%ow @#ﬁe‘ésekag,]f&em{aﬁff) freeze-dryers.

exanpl e from ab 200 to
Freekey—dmx[g eciaomplishell by freezing itho dyrmulation grdefwrseqebntly subliming ice
dinent, it may be desirable to add a surfactant to

enb

from fhe %;%n PRI Srppe Bt ARIP GFF PINE RYRE Lingler tgts Gopdition, the
C dded

prodﬁgtg%{#%ﬂ rurd ¥ eg&nglﬁeaét%wgﬁg}t g)r? tt G r %:egtﬁ% grature 8f the formulation.

Typlfcaimuhalshe:lﬁ tenhpegaipieafoy thelptiaciydiydng mdll udﬁgmﬁrnnnnbont 150 to 25°C

surfactants such, as pol ysorbates (e, g. polysorbates 20
(proyideggiye, Pfﬁél“gioff%%lﬁ%&s sfr%n UTB8 | RALRATE rdry1518>8§t 2 $yifabls, pressure, ranging
t
typl(%%w 'Sfltbglaﬁ’&fu}’ 9+ %ﬁ@@ﬁﬁe Tl?eufrgﬁlj?u]]atlgﬁ’ iz% a)‘xh tjilpel 3L E¥ltainer holding
the dainpdd @y - glags il and thesalnas of hqulldlmﬂl Iﬁa‘ih}y, dionatel the yﬂme, required for
or cetyl -betaine; |auroamnm dopropyl-, cocamd

drying, rygtiel FRvsEIEs PP, @ fR)Y ihgpEniogtsyPdhyRyS (pm 4A- g‘gﬁ‘FS@py@Ptlonaﬂy, a
secoP%ag? d%f?%%tggé %g/gbr;ja?&r 8@&1’?&3& Iop %Iéd; gjgup%na}'he. d(fsued E)e)ﬂdual moisture

level@ thé Fﬂoﬁﬁ&t SRicasipapuepyt widtheiehygtetianedrybigds umle@bhmlanges from
or disodiumnethyl oleyl- taurate; and the

coco
abouﬁ/@r\%éQAﬁmeyémgd@mwﬂﬁ 0] e (igmer fnsksize AE contmaeroanshihe tResyof protein
empI]oyéé eﬁn‘ XAt ﬁi tﬂg Ishelf temperature throughout the entire water removal phase of

lyophilization may be from about 15-30°C (e.g., about 20°C). The time and pressure required
for secondary drying will be that which produces a suitable lyophilized cake, dependent, e.g.,
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gl ycol, polypropyl glycol, and copol yners of ethyl ene
and propyl ene glycol (e.g. Pluronics, PF68 etc). The
wanoawies surfactant added is such that it re#aTeS2004/009613
particulate formation of the reconstituted protein
on tRNEmMPEANR Z&ﬁoﬂl&e':pir&h%ﬁs' %eoiec&ﬁfafy @I*yin?ttﬁﬁe afdi@hted by the desired
reconstitution or 25 exanple, the surfactant g
residpalemeisture fevehén heepitogoghind tpitally rtah@B at leapt abpuariv' ours (e.g. 10-15
t from aboyt 001- 0. 5% aIt vel y.f
hourdpo be PresgBEoTBRTe ety o RO G BEwe ARghary drsing step.

Free%ezﬁ&gfhgac%nﬁ%ﬁé’éﬁl ‘&rvérfeﬁl?l %@%) o dfe %Mlﬁidﬁ%ﬁ@%fslze

manni tol or glycin be used in the

preparation of the pre- Iyophlllzatlon formul ati on. The

bul ki ng_agen nay,allom;for t.h oduc ion of a

uni f or Iyop="n'~~1"'=aw"& pulation 30 pocket s

theL&i @ Alnist ¥ o Qﬁ@éﬁﬁﬁ? Wid § ﬂ1ﬁz&§ﬁﬁﬁﬁl§9&§1s reconstituted with a

carrrers, exclpient stabl 'zers suc hose
phardla&mltlbﬂgd a¢d&pﬁbh§l dingtenn 'sectPiiar nic prdtéin adon&mtlanme sn Ilﬁft leconstituted

edi tion, FélgSO may be |nclud

formglagiop ywﬂﬁasr 'zﬂwt f58rrm1 4106 AX B8 Fio glreut pY Foz%mt 400 mg/mi,
S ARG, AR A 5B o

about 460\V¥2gARI04/SYEH Ghgh @@fbiﬂ%ﬁéﬂ@ﬁ%i 3n thbaremkttuicsi formulatlon are
of the formul ati on. Acceptable carriers, excipients

consigiepsdh 109 7 DA UESTHE Whre rebrpResus diliveRe Mdotisg ggonstituted
form%[l}?'f:)ﬁ qutgﬁﬁe%t ' %%Ve@&plf&y Sfailt 9@&1&:@ ‘5{' lz{gﬁfm&{ja‘{jl'oh' le as intravenous

ering agent réservatives, co-solvent

adminibiaGh,dldves cbﬁtﬁéhttdﬂldtg ofsthe rﬂ&b’@nﬁm thearrdorsEi tulié fbrnmlaﬁon may be
chelatlng agents such as EDTA; netal conplexes

desirpg. (ﬁcrro@)@mplé PSR @Resh 5-59) makEk Ml Ny ierd me Bk Rfotein in the
recor?s% f%lsl.rhﬁfa 10n)and Ol cert t eIn% Hirﬁ]&tsc ofat gfdte%mscc?ﬁé‘é}?trﬁﬁ)n in the
ornula ion hereirn nay al so ai n nor

recoﬁdﬁlﬁﬁe@ fenylaical B sghifiemdsIagher fthan thaein ﬂﬁrﬂredydm[hzed formulation.
i ndi cation being treated, preferably those wth
For @mlgn@ﬁtmetylra@@ncentﬁt@@ mh@@ rgePnstitutedsfpyapkagipy mapr e @bout 2-40

tlmes hﬁtegut Eg%lx%r-% ﬁh{és ﬁ%[‘nat?%glggi 8’t1n\l}é§ @%y 61&%3&%&‘65 qglldeor &1 least four

or ‘nor’e toth

foldﬁﬂ&ldeﬁiap@ﬂg@ihﬂﬁz%dgonmlﬂmptor or antigen) in a single
formulation. 10 Such proteins are suitably present in

coRbronstifugan sanesakbiiakes place al lEmperBe Py ebaup RS {Ghio ensure complete
hydlgtl %?tg%lg%lngt‘fl Fe%igeﬁﬁ?re% ?%Jé)%etagllng{@e& %1 :agsﬂié?e ?gkgegﬁ{ner}equlred for

recoﬁé%ﬁlﬁimﬂ wahaepdiy, tigl, tdnathe & lof @ighnts bwuhieof e)tdipslaﬂit(s) nmd protein.
menbranes, prior to, or | owi ng, _ |yophilization and

Exempleh diliiants nImiudeAstp@lenwtev,eb@ctersqswlp| W@tyr & imeetient (BYEFD, a pH

buffﬁ:rﬁé Iscéﬁaf 81'}1@’ g b@ggé%at%g—ﬁgggrs}rl %Fﬁ bé’ter?l aé’digk%)dat :\ﬁnger s solution or

dextRROWbIAON. MHRUdiBfent bpfiorRN{GohRinsAf bﬁiset&zb]t@vepr Bk@hplary preservatives
optional |yoprotectant and ot her optional conponents

havedyeen diescsibted Wéth, arerhatic dephalnsucarasibeniy) 6p Ahguo} algohol being the

prefeﬁ-fﬁgp%rgéef f @%E 2\3 l{qﬁezeg%h%fe {)_ﬁsejfc?ar(/a U%Xo?rh%l?}?&aﬁbso%ﬁ: tnﬂned by assessing
dlffGQ&@YIQ@iegvdfﬁrEaé‘d&entQﬂfoﬁﬁ%} don§REBIIAY WEkS the protein and preservative

efficacy testing. For example, if the preservative is an aromatic alcohol (such as benzyl

alcohol), it can be present in an amount from about 0.1-2.0% and preferably from about 0.5~

1.5%, but most preferably about 1.0-1.2%.
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20 Freeze-drying is acconplished by freezing the
formul ati on and subsequently sublimng ice fromthe
wonommai@ent ent at a tenperature suitable for pPCTABRON4/009613

drying. Under this condition, the product tenperature
! SPR?&QM%HH@ ré&ohffthtes f&%lﬂﬁtldﬁrha% h&s €dnl 6UBBarticles per vial which are
tenperature of the fornmulation. Typically, the shelf

> 10tupipesit ure for the primary drying will range from
about -30 to 25C (provided the product renmains frozen
during primary drying) at a suitable pressure, ranging
25Dtyp'§ghh¥HﬂﬁﬁﬂhﬂBQUt 50 to 250 niforr. The
f orirul type of the container holdlng
t he sanpl e s vial) ol une of

| as nd t he
wi TReTARGUHP OHPI%]@H?& eP’EePﬁ‘@dr@ﬁ (FYREF }6?5 rIIARS, ﬂ?f’g St ingredient
f
havn% t%«g 0%@1?3({ Qf%{%l o(?]fg I:’}tyf %xyiﬂ'p %gﬁéncéll ?@ﬁaﬁ‘rﬁgfﬁgcgﬁggﬁﬁle carriers,
excqﬁérﬁ@ obetapitizéns r(Radmgemésnﬂhmgzaumrwt BeleniesilBthdedigsi, dMrdk Publishing
ture level in the product. The fenperat

Co. Jipion [hd 5966 KDy ARcyPiAG: st eI f SHBLEER dgfpontoxic to
Y 0
rempi%%égk?i? lffl% 21;1?3%@5 49 &g-@%xﬁgat{%}% e%{oéfl!)%erdot%g? L‘lﬁclﬁ)ﬁ@eou?f%% antioxidants
includ@fg exedtpice,acid) emshﬁérfmdi eivfiendah uEe Sdtﬂluunlghmtﬂblwlfﬁe preservatives,
entire water r emoval phase of yophi |'i zatl on

isotopicifigra Fdahilizess, Wl(@@lexegkg@gt Zm@temﬂ%ﬂp{ lexes); gﬁéat?neg agents such
S secondary drying will be that
aSEQESJ%HkS ﬁgégggggﬁiéﬁ%le | yophi l'i zed cake, dependent,
e When thé&léf@eﬁﬁ@lﬁtgé}ﬁ 1628 aRGBsdySRAEMN0MS Istnablastt inkibitory fragment

enperature and ot her paraneters. The secondary_ dryi Eg
which seciigall ipan edhpyinding desaain ghithe agPRIgICTHS; mtfgired. For example

baseg%\éulti ﬂ%n atrﬁglepl%g%ﬂcsteilgéﬁ%%st é{%ﬁf“ Qflt&b\édgf,aéﬁﬁl%o@ fI]aglﬂéﬁtS or even peptide

OUTS ours ressu

moldciRs $afiBe dssiphat whith|romiiithe ubilitg té bindpthé napst pimjtlm:g:quence Such
step. ~Freeze-drying conditions can be varied

peptifiep eambm-‘éynéwsvﬁ@ chegugallvandén paediced By respmpinagt BNA technology (see,
e.g., NEGR0RLL LN z%z ?aﬁ:bxoﬂh A %Q@tﬁ%b%bé‘ﬁ;i?ﬁpp“ or to

mnsra’tlon he™ |

f oBOEEARL heNuéed Ecﬁ‘ @onigdli thet @H W tahrange phhrchﬁﬁpi@zeaalﬂhey therapeutic
acceptabl e diluent such that the proteln concentration
effeqtivondss. paneeiby | f (ALY i5r E) dencoRtits. Buliegndte RESRDIgQPresent at

concBifons y8letf AR Pl LRTRRPRHIoICo TPRY, SRPROBIER agonts for use

with3@€ prerer invahdi@r ﬁﬁlud\éaid]h fofgdﬁioahlﬁdlincﬁghnﬁfgbmdd; ahd salts thereof. For
about 150 ng/m . Such hi gﬁﬂf protein concentrations in
exanppe, ¢1tréTGn plosphetedsICEIaish o8 &F’éﬁlatéoﬁlé‘f?‘éf&t% d’X@B‘t% dactate, acetate.

Addﬁar tg]:% f}r Vi efcl'(lal Vfﬂ?(ﬁ &f t?lh’t}?&‘iﬁé ?ﬂ?@ﬂlget Xlt?%ucfl *AE Tris.

ron 1s iIn wever

ot P%seﬂv@tlﬂ‘&e@ﬁar@ﬁd@drfb Rétaildr @ickebial gowth, asd bt typicalivopissent in a range
adm ni stration, |ower concentrations of the protein in

fromt aé% edd?%t(m/m eaulm’;ﬂmrea@rvw%fyr pee Tathqihepresgni fyention include

R SR o) B SRR iy o

benZaflohfind HATRQA{E NESlorilld) ebrBin@desi16dia6)) GRALdIRIHIRN dhloridee thimerosal,
reconstituted fornmulation is significantly higher than

phertohatutylnor brenzpk alcoyadphlkyl paabensrsieh as ingsthy!l or propyl paraben; catechol,;
resorcinol; cyclohexanol, 3-pentanol, and m-cresol.

Tonicity agents, sometimes known as “stabilizers” are present to adjust or maintain the
tonicity of liquid a composition. When used with large, charged biomolecules such as proteins

and antibodies, they are often termed “stabilizers” because the can interact with the charged
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For exanple, the protein concentration in the
reconstituted fornul ati on may be about 2-40 tines,
weaho@roetssvel y 3-10 tinmes, alternatively 3-6 tPOEAS2004/009613
(e.g. at least three fold or at least four 20 fold)
grou)%_{@ 8t tf abdi® REIG- 4O RAkinE Z@Erebpriglskaing ahe potential for inter and intra-
econstitution generally takes place at a tenperature
moleofilanintaract®Be Tonishy aganteamtiearesenhipcnatasynt Between@ % to 25% by

weish RSB LESHL ER T B P AGEBS e ol e e

Toniity taggntg YiR8u8E [HIyHARE . @A URbhOS, PreFtmbNiHEydAOhr higher sugar
protein. Exenplary diluents include sterile water,

alcoluds; bech sgglpdterio, evgtheitolf anbitalj xgditelosorpiBENY magngel. 25

buffered sol ution, (e.qg. phosphate-buffered saline .
DS S e A G BN Go e F Et e fottowing:
) Ha o\ﬁ/ oo ¢! Qélubﬂ_iﬁﬁ AhidteRt @ftétzgﬁﬁielré/ &AN{A ABerls preventing

preservative. "Exenpl dry preservatives have been
denadesion deadihatvnvefo thetdontaienatallc Sthbitinerks sasg be lpressnbirithy range from

or phenol al cohol  being the referred preservati L .

0.1 tm éSQ% Uparts Of’erp e STV é)r%tﬁ% 8y é’l&ug%d;g e?&m}ﬁaﬂ es&a@zers include:
S r e Y} Cerid ; lvei

ro BAESSHER, AL, EUhpBBICEA A0 B TS, fline, v

slute@fihé, ceparagiestistylindargirinantgsine, driithihe lprase Rvatenylelanine, glutamic

~an aromatic al cohol (such as benzyl_ —alcohol), it can .
acid pBirgiRe rAic (PTEHMIGTUHE T1r SIRBLUAIOL, TIoB. pyshtygse. lactose, lactitol

f f 0 - OQ . p e s
B Sl SR gl Bl PRSI BlARY mooms
galadto{ gulabtiityl, dljverolecyiisdls (wg.edhosoupayétbyletaglybels sulfur containing
t han 6000 particles per vial which are 10 gmin size.
reduging [apenss, gurto pyrieat gl@&ﬁlw@a thiestigrsis sedipgy thinghxcokits thipglycerol, o-
epared.for, st . b 1 X [ ' '
o FRAGEEN 0 SRR, Yl B, PR St Pfeh st o human
seruN AIIBRELUbb Gk | sera@Capuahl, e gelatin | @ sther exahpicgidtailios; hydrophilic
stabilizers (Rem ngton's Pharmaceutical Sciences 18th
polymigist push, asveelyvmyinyitokidery; muenosaghatidns, (g, Xylgeepmannose, fructose,

glucés[]égg%l{a% : gff gsg egga}gioa%%o%g .rllhl (jé)sg’ ﬁ&ie ,itﬁgéc%har%{es tﬁlﬁlgh as raffinose; and

Nt oXi'c 1 eci’pients a

polySiREIRaRISs At ML @egeAtdrdek@as enpl oyed, and include
buffers, antioxidants including ascorbic acid,

meNendenia surfagtanisrpideterzenssl(alsn kaowaiss weftingeagents™) are present to help

BB TP AT R R s
indu&?%?@g?eg%ﬁ@ﬂ wiieh Rl8bAenifld fie foANulbO B Saletppstdnt shear surface stress

en the therapeutic agent is an antibody fragnent, L
withoite caursitlg denatimatipni efofhie petigmiierapensc vmpém or antibody. Non-ionic

specifically binds to.the bindin |
surfaﬁfagfse?rﬁ Hr%seﬁii, 1k %Ir?rg,&of r_aga “%Q-Qﬁp“i’%ff’? ?ggégu&of;% grgrﬁ{ng,zlgrgﬁ}ably about
0_07\{@%/}1@@ Sodu€0hahgmaquences of an antibody, antibody

fragments or even peptide nmolecules can be designed

whBuitablet minmiontve satfadtinty inelude npolyseebates d80. Pot @) n65, 80, etc.),
polyg)?a(}geerg %1984, ?gé:, hetc.), Pluronic® polyols, Triton®, polyoxyethylene sorbitan monoethers
(Tween®-20, Tween®-80, etc.), lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene
hydrogenated castor oil 10, 50 and 60, glycerol monostearate, sucrose fatty acid ester, methyl
celluose and carboxymethyl cellulose. Anionic detergents that can be used include sodium
lauryl sulfate, dioctyle sodium sulfosuccinate and dioctyl sodium sulfonate. —Cationic

detergents include benzalkonium chloride or benzethonium chloride.
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pepti des can be synthesized chem cally and/or produced

by reconbi nant DNA technol ogy (see, e.g., Marasco et
walo04/001638. Natl. Acad. Sci. USA 90: 7889- 7893r{1TA83(0¥/009613

20 Buffers are used to control the pHin a range which

optd Gidéeor ihefokMeTaBp ol e used FeChiWwiRNRIBtinis8 e itfdyl itust be sterile.
if stability is pH dependent. Buffers are preferably

The forewiation anay heonedared stetilorhy fﬂa‘ﬁfg(PIh@r‘Ngb iweaibofitrasion mﬂmbranes The
nt s

i t.abl e byff
therdPRE o SR BAET GRCTALY AP BOCh Bt §aarBinghytvint'a ferle access
port,] ffRY SARipte, 41 HfrABFousabdigtid 8L Ur- Vlglohav1ﬁ%< a"BloBper pierceable by a
‘citrate, phosphate, succinate, tartrate urmar at e,
hwxgbmmommeemnnxﬁﬂhte | actate, acetate.

Addj t i onal Jbuffers, may be_c rised of i stidi.ne
b PR AR rHES s ScuiaiCa B itk ke wa pd adsepifiehods, such as
by sﬂl%pl @g@ﬁﬂl {Pbb16¢ BF thelii6h Q9é2A 1&1@%1% o@rignéi{nea suitable manner, e.g.,

y present Inarange fromO0.2%- 1.0% (w V).
injecHoh toa ifesipn by subatinecess, ﬁmravas@lswnttﬂapetrttenqaﬁ es‘emnuscular intraarterial,

mtra'éﬁ%glit {’f?ﬁrl]‘lélllﬁ}frl}gllf:ﬁlljlgg TOM qi@act ad Al o|8;j ingglauXrll sustamed release
ormggg% 8&%%&%H§|Ides (e.g., chloride, bronide,

enzet'honi um chl oride; thinerosal, 30 phenol,
buTit famulbeivayerdh eaiyallso edokaih mme danmesutine asmpaindyds necessary
or propyl . paraben;. catechol; sor ci nal ;

for tgfg, gp@ﬁ@ﬁgﬁ@pcatlgn @@ﬁlgé}:ﬁéped gﬁ:gerp y dhose leth qq;ﬂplgmpt}],tary activities that
do n X agﬁﬁlgﬁfg?lt iR %tﬂéROMﬁﬁlﬁtIVfﬁ abt? i i h&(ﬁ?&'f Risi:d &g?ﬂd%ﬁ%tmay comprise

mal ntal n t t0|ctyo i qul

a cyomXRO adcht, aytokiMeest gtswth inhibitohyasgat. Sivdrmgekdcules are suitably present in
bi onol ecul es such as_proteins and antihodies, they
combyinatigft MATQUBFSHBY are SHie(IVP S Be DRRES ENARL can

o2 RAlhE SAEAEDe iR RANIRGAGRE preparea. or crample

by Cl‘f@céﬁatlérherte&mﬂ]ms ek Nngby heinpofaeiat i apolfmeriiatipay z—fnrj example,
ra- nolecular interactions. Tonicity aqents can

hydrpma@hylc«r il wr@ﬁ@uﬁtmwﬂﬁswné Pobiomisey Whawélﬁfgmmcmcapsules
resp@&f%lﬁrr afy co%]lgl)icﬁll 5&(?urgt e &el‘ﬂgc Pt ekdifpike! | dg&%es, albumin

t s of e ot i ngre |e n|C|t age

microfiiHettd emix@bsthyldiohs, Imnngarta:llasoindlmnoqapaﬂes) 2l Iny macroemulsions. Such
t hri hydric or_higher ar 5 al cgohagls, su

techgjiayeseire Alsclopset i erERsion Abrreceubsal r??lévceSsléFftﬁ%?n gy a-
magﬂétgl%d ré/l\ga%t rggﬁg &R q{é}q Ere:p&l‘é*iu‘jguﬁlﬁﬁ@te%aﬁfﬁleg hof sustained-

can serve nore O ow ng

releRd biﬁpﬁﬂt1a@£iﬁbﬁlde hhipsaheddid mbiricendiasotia hydropBybic polymers containing
stabilizers and (4) agents preventing_ denaturation or
the apiieri iekich atiees coh it teiorinent | shapsdabtielrs ¢rg TdaH, pemicrocapsules.

xRS b bR s e b SRR B by, ot
hydrbﬂﬁétlhbd&netﬂ&rﬁ@t%)’, bt didl g vEyBddohal)y; qmylsct(dem (mm Paeit No. 3,773,919),

above); am no acids such as al ani ne, yci ne

COP@an@ramf h@lutagwaaca@ ARy - emY%gluﬁamatean@i ﬁ@gféda‘ﬂll%/%thﬂéne -vinyl acetate,
t |
s P RS AL PR B0 P RRLRY RO, it

mc@@&k@r&%ﬁaosé@@f 05®ic AdEkiyeslic acitir @palyase, an&ﬂ@@ﬁ't&iﬁ@ee acetate) and
mannose, sorbose, xylose, ribose, ribitol,

poly@1§+)fﬁ hydr@g}é)ut}moaqd legtoencz@gmlg@mb gﬁrecgmbg@m pusiteins for sustained
releagp g{b%le% Lﬁ% %@%tpgﬁpﬁegd Wl{llloﬁlllll.:ngrll )g’roxfl)t?il l)(gr}nrg)\ﬁ (nheGH), interferon-
(thIFN-), interleukin-2, and MN rpg 120. Johnson et al., Nat. Med. 2: 795-799 (1996); Yasuda
et al., Biomed. Ther. 27: 1221-1223 (1993); Hora et al., Bio/Technology 8: 755-758 (1990);
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15 reduci ng agents, such as urea, gl utathione,
thioctic acid, sodiumthioglycolate, thioglycerol, a-
wounomtmicagl ycerol and sodiumthio sul fate; | owpPCT/US2004/009613
nol ecul ar wei ght proteins such as human serum _
ClelRUPUDeRignP aNd NBrogedtion ak bgimke, Ifelvaizato®r Vaddies Using Polylactide
I mrunoglobul i ns; hydrophilic ol ymers such_as )
Polyglgtolideryicpysphert iSysiams, "rin ﬁ’gs@@@%ﬁfzmeﬂw(@bgﬂet aug Wggeant Approach,

nnpse, fructose, lLucose; djsac i_de : .
PowqIb b SE v e 1R 560 ReY  QRe bR e S A W 97103692, WO
96/46 2t WO98j07308 and@7.50b SRE.H684,01e5 such as dextrin or

dextran. Non-ionic surfactants or detergents (al so

k nDn sastaihedtdléasg fagewagd)s af éepe @setnins tmahdepdeveloped using poly
.solubilize the therapeutic agent. as.well .1 o pr.otect
lnctic FREl3 A Bt IFL PR bR SIg D i R SroRADllig g Wide range of
biod@%a% ﬂogél‘ti Whieha - 20188 b dusts R PLEN, TR tan@B1ycRliP 8eids, can be
posed t shear surface stress w thout causi ng
cleardé maidityatvitbin the hinhendwidyv eMoleeverp thet dagrastabiliey of dris polymer can be
_anti body. Non-ionic 25 surfactant re“pr senct1 ina.. .
adjuteth oo inoghs e YassleRgrdine €8 isomafecd! and composition. Lewis,
" L§" i 0 Y18 ", in Biodegradabl
COU%LO?IF gblﬁgh%éoﬁf)?(})gﬁf%‘%s gg?rg%tffe?rr][tl sl&itln c%&ggﬁ%% Ipy or bat lgs rodesradanie
Polyki2fs, afDru Del®liy BBtenst Mircel Peitkeaxdawr¥ork] 8990)188, Chasin and R.
etc.), Pluronic(r) polyols, Triton , polyoxyethylene
Langgp isis)a®- kfhoet hers (Tweene- 20, Tweene-80, etc.),
la s 4089 lyi r ic acid-glycolic acid enabl
oD SR 0o SUNBA 08 LR Bl it g e
releab® of gholeQiled forwves tleardiys, cestain hpdrofait tryleasei moedtsefior shorter time

~nmethyl celluose and carboxynethyl cellul ose. Anionic
pericdle( AV parAnS R Ee A DBRes SERAIR i HSchRoSE SEF iAne) tfif-yhey may denature

sul fate, di Y ' ! 56i ' . . .

o s b i P BRI e R0t 06 Whioia vy

and DERAN KRRtMrCithRfindbeniity D ®Ei0h4 Qiratédles [tho b dRvised for\WRbilization
004/ 091658 PCT/ US2004/ 009613 I n order for the

depehdingudmttho msechaniba inyetveflor For exhmppleadhithy gLggetim mechanism is

. they nust be sterile.. JJhe fornul ati e r. e
discQeE 1% Yy FRpTATEISn S Aud el SRy B GRS Sherctange,
stabillBAHIRARES - bel AéhictdACHRARARMIFYEnE QUPRREIYI RREIUBET Bbphilizing from acidic

generally are placed into a container having a sterile o
solummse sentrqiling mofisiureecontapl.cusing apmopriaie addisives apd i dstelppige specific
r vial havi ngll a stopper pierceable by a 5 hypodermc

0
polymgt B PIIROSHIONS: The route of administration is in

acg, _og@tﬂﬂeoﬁ%&téi&ﬂ@%ngﬁﬁti%ﬁﬁy Qtkon®s hdsto fHHAMaRSthe proteins or
by single or multiple bolus or infusion over a |ong

antitpdids dikchifsed hereini Sea UsSi Ragdnit MlosethR.67%ang. 3,013, 5§6ct i on

or _i nf.usi by subcutaneous., i.ntr.avenpous,
| nSRBEY o oo AT ARIDAGE S eschifed PPy pe enbanced through the
use bifdRlo’] %ér—s‘?)‘iuﬁl@gf)@@_ﬁlkhtclﬁlﬂ@f sd1QU! EXambRBiifAhde Ca®*, Mg™, Zn®",
adm nistration, 1nhalation or by sustained rel ease 10
Fe** oFe &xCended” r &'t aslE” amhAs”. Fxempbr amidust thatrcandogn watesysoluble salts

it R ST R s R0 b Y SoRPOHE R o scics andor
orga}nafgfa?%d?? I’Sggﬁ t@/%%%—@@lluﬁletstiﬁ§ Ravd 4 BRI W AAD20°C) of at least about 20
mg/ml, alternatively at least about 100 mg/ml, alternative at least about 200 mg/ml.

Suitable inorganic acids that can be used to form the "water soluble polyvalent metal
salts" include hydrochloric, acetic, sulfuric, nitric, thiocyanic and phosphoric acid. Suitable
organic acids that can be used include aliphatic carboxylic acid and aromatic acids. Aliphatic

-53-



10

15

20

25

30

do not adversely affect each other. Alternatively, or
in addition, the conposition may conprise a cytotoxic
wagentogiayt oki ne or growt h inhibitory agent. SBCH/US2004/009613

nol ecul es are suitably present in 15 conbination in

amds%‘ﬁHi‘ﬁt Hist B lni@6e nRf fRCAdBd a9 satubRe P UF pASEurhtel endedrboxylic acids
he active ingredients may al so be entra?ped in
(e.g. mlxphmmubesllpm@par@ajbombc agidahpie, exaw & GEXBPNEL IgRocarboxylic
er.f acj yneri

aCldSe\ygI:;letElS eﬁg}&lrogxlyﬂ.g{l%g}e ‘Zl]lr?Ll}P(g?ég Br}onocar oxyhc acufs acetic, proprionic,
buty@E Valerid: & 519 Capatiea eﬂaygoﬁli@w& d’ﬁﬁ? ¥h@t®) unsaturated Ca.o

m’crocapsul e respec | ve In collo dru _
monctarboxgliy sgésemxﬂkfopn@mahplEmﬂkwmwsonmﬁomal@u i fpogi@tonic  acids.
m_cr ospher

GEE SN T -
glutaiig,[ %(ﬂgglca{n? %ﬁrﬂeﬁcn vﬁﬂ@lﬁ%ﬁtﬁ’ﬁteﬁ & E} 1%5&%1110%1& $6d16MCHleic, fumaric,

supra ust ai ned-r el ease pr epar ati ons
citra¢tiyc ed phespesrad. acﬂm t Biémpleyatrjzagwxglic susls ancﬂsde the saturated Cpo
rel ease preparations include sem Jd rices..of
ticaoRVy SOOI Por b2 SdHPORHG amt bosgiconally, the
carb&@h% th B6S dRFifitoR ﬁlt}f afsgrégngetln %p&dtv% 1'}!81'0§§1’ groups to form
ns, Of m crocaps les o
hydr@ﬁsh&fbﬁﬁjﬂhd abﬁa.seEH&hplac;eshydm&y Lkdzebcp«ylhy exfids gnclude glycolic, lactic,
hydrogel s (for exanpl e,

Sy SRR PR i85 a0 Aomaps prigh it definition include

U S. Patent No. 3,773,919), copolyners
benzB %d%gﬁwm%glham d and y-ethyl -L-gl utamate,

noaoﬂmgfnaﬂ alppyed hpte Retublenydlyadait atatal satte grhachainag be used to help

| actic acid- ?chollc acj d co ol yners such as lhe ]
stabluzpmhmepm atgdn pelypemides b b apirane’ Befe sty srmple: (1) the

act (0]
inor; a(r:nect :!mgd ?r?ét s%.lt%%? g]?de’%lg_g ;zﬂ% %Mgﬁ%exs: %Ll;l? Ilégfogilglbfj Qulfates, nitrates,
phosM&é@@ﬁ@&ﬁﬁ)uyﬁiatdQﬂ of) thecaiphhtiarchrboxglieianidl fetal salts (e.g., calcium

sustai ned release has been successfully perforned
acetaj, tZNHAAGEAL. GRIGIWOR PFPFIRBRE @F%%Olaﬁen@é?lfl@r Igfate, zinc lactate and zinc

tartrzgtt]g)h lam{t&%)’th%vgllgﬁ{aég %%E ﬁg: ﬁ@g@} gﬁ%as N rézo%lga{g I’{ggr} ’zﬁk benzoate) and

Sahcg a@Red. Ther. 27: 1221-1223 (1993); Hora et al.,
i ol Technol ogy 8: 755-758 (1990) ; -52 WD 2004/ 091658
PCT/ US2004/ 009613 C el and, "Design and Production of

Egle R4 LaDe¥acci nes Lblng Pol yl acti de
§§£$é%—£kcrospﬁere Systens," in Vaccine Design:

ThForStlElLﬁb}é‘ienﬁﬁﬂ ofdjeatndont oAdRESRC the ap@ﬁnﬁiate amyzigé\leﬂvammctlve agent,

eds | enum Press: New York, 1995) . 439-462;

will QWGGQ @92116 e obdisape fobe mt%p@qlgfg@d aﬁﬁiﬂe’ thessevenly . anﬂlﬁour se of the

dlseetsﬁ,egvglétglg%}}és?%elﬂ Sg%rmnaﬂee‘rgq rfglj gl%‘c?gnt W wih@fab%c Blflrposes previous

evel oped usli ng

therdp§C e pmlty%ghic«al atdty (4l Gegpanet )tﬂ&he dlgentt and tthe discretion of the
bloconpatlblllty and w de range of _bi odegradabl e

attendingpphtytsicém.  The agenyrin geitabbhadspisiniered (o fheppatient pieiq time or over a

olic acids, can be cleared quickly within the
seneﬁgﬁgﬁ &6’  Moreover, the degradability of this

POlAY BRYferbRN nfefhodas uehttbnf i MoTaBithRnt of gB/sediated disorders. IgE
dependi ng on its nol ecul ar wei ght and conposition.

mediatadi slisotders Goeludes latnpia alissadass,ofwhigho aee joharagigered Hyr @ inberited
proplerzils(ittyI %e/re%pgr?do llrlngn%ngl%g}égﬁy to rlna{]nyBlcc())mm%Barga l?rlaﬁy occurring inhaled and
ingested antigens and the continual production of IgE antibodies. Specific atopic disorders

includes allergic asthma, allergic rhinitis, atopic dermatitis and allergic gastroenteropathy.

-54-



10

15

20

25

30

Pol yners as Drug Delivery Systens (Marcel Dekker; New
York, 1990), M Chasmand R Langer (Eds.) pp. 1-41.
wohod4@mopsBymer s such as et hyl ene-vi nyl acet at e PanaiS2004/009613
| actic acid-glycolic acid enable release of nolecul es
Atopfcof)at&}ﬁf‘sr ofi&lohad/@)’ﬁulu’gfér hddrfief) 1HEROR that Ble§amee IEBtagiibsdics to, and
for shorter tine eri ods. Wen encapsul at ed
symmmlns frodi, esarryamlrnnmnntahdlebm ingluding| podlgns, ifwesi (e4geymolds), animal
3 nat ur.e or. %?cgisegate as a result of exposure to
andlﬂiﬁ"% ’éaﬁflcg‘?‘ﬁn ulting in a loss of biological
acﬁbb(zé%ﬁ)f diREErPasStiated vﬁlﬂﬁé]lgﬁa?ed IbH I8 ageRdtdirhived to those with an
Rat 1 on strategi es can be devised for stabilization
inherdte¢ ezndpmg etislogh eOm Ida;nrck:m dssochtod cmthl-‘aiwae@(hligﬁ levels, fthat appear to

be IgF}%.}S@% o Ig]?en greréglg\s tl]a (ﬁlzq.récg a zﬁ?q\ﬁl?r li]ius prbegent invention include
e I ge iz MayyrB&ria, ic
hypegsgﬁsﬁté%g b%' fodi P)}iﬂ{ SR {fﬁpseﬁélﬁgig{) uiédz%a York allerg

bronthopplihdrazy a@efglbmlsaqiaﬂismc digrasetsi byper-Igho nyndpbing rgaxia-telangiectasia,
noi sture content, using appropyiat dditives, and

WlSl@étvéldélﬁhn@"éiﬁ@@?’f itRymigo jalsmnhoplasia; )e([g M3 gyl graft-versus-host

posonal or proteinoid conpositions may al so be used

0 formul ate the proteins or antibodies disclosed

henRérgic Baginls) 8so RabentasMiisrgict ﬂﬁﬁ&qoﬁ_ﬂ&camﬂis Hribg, (568, is the most

react,

25 Stability of the protejins and bod| e descr.i be .
comipen anariiRgiHt ROk ph ARBICreRtiog g Anl gengt hRoRYEEY ppd duration of
t S | .
whlch\;]@loﬁtr n C%g‘iégdlu@ﬁ/g‘% H’i‘r% g\&tnsﬂgglzd ehgéf e Cﬁéémgﬁ%i’aﬂergen. It is a

chrofio 4itseasd] Hhichnday\fidt apfesanping aga,ltﬂnnﬁlet dmaet is asudikyrduring childhood or
wat er soluble salts wth the_ above pol yval ent netal

adolesgencsnsAj Hpicabattadiocsisty HeBrof et g gunfreheg pygxysmal sneezing,

/ 0 er

nasafd r]?dstrgct,tlloq z%:/r%lain % ?Sg%gg)pm Po§ lé\%girﬁlggg{ﬁaﬁ? @‘éﬁo Rauses sore

throd1D/ throat aldle€kingt |zmel yeoagh.| eaﬁihe&bocmn 108 nyé n1symptoms of allergic
alternative at | east about 200 ng/m . Suita

blePh&i@leHmCF}Vﬁléi withtigignse Hehing Oﬁgqud)‘l@@?’?ﬁ eye\}dgf giedness, tearing,

uh ol e t I
and gggtto hc‘sablg Ul éér%%ec rﬁﬁ%ﬁ ﬁL‘, ofi ﬂl %c?grgh{ﬁ’é‘:&’a ﬁngr %g@gg@ 21%1?1%185 weakness,

fatiglé, iafld sSbtimb] Buscld @actiess ﬁmrdlﬁeﬁshqienombfcmem@ i ncl ude
al i phatic carboxylic acid and aromati.c aci
A Ap;ﬁw; @lso. EowWD BOTAPE TG SRSt SIS é@%@fe is ghprggterized by

hypearﬁgp nglrvtgh esg ?;%I t'PAch«L, alk&%e g@ﬁésﬁ?ﬁo@ﬂr&@fx H%ijon‘afloconstnctor

car aci ds

chenffBA18, rddlhcmgnﬁtdcké, of awbwzyigt alygyrieds ):hestIgIﬁnms;phm cough that are
exerrpFary nmonocar boxylic acids within this definition
reveisid¢ sRRatanveuL R OT P dEPaDed HohaCAFMUKJiRFase Axiigng the entire airway,

but g%@%ﬁ I’\I} Cs@\r/é) fa%r ' ﬁ’r m bcca?f&ﬂl hﬁtd édt e%}é:cﬁﬁg ot'oCs afere chronic, life-

IC pelargoni ¢ and capryonic

threHEAS BEGHCBIAI Ggsj;ﬂloﬁoﬁo nQama eyl dtepyaiag coagitiyt, Ibut only about half of
propriolic methacrylic, crotonic and isocrotonic

asthmewsare alsq @tgpicarapd gh @wrbsssza}leir peigentage elnippigPati¢nds also have asthma.

How%%%& gﬁopg an(g2 ?(ﬁ]iné agehalrao Fﬁl y mﬁ%‘gﬁeg‘%% gf%%tl sthlg#i%glzl%é ﬁbore frequently
amoflg %ﬁfpﬁoﬁﬁh'aﬁlcﬁghtd&daf@h&ﬂl&ﬁ&iaﬁ @spdctdyrdu@ing childhood. Asthma has

citraconi ¢ and nesaconi ¢ aci ds. Exenplary
furthter ibeem Histyti¢atlyabiotien idewnuineo ttwe LREIUas.cekidpsio asthma and intrinsic
asthma.
Extrinsic asthma, also known as allergic, atopic or immunologic asthma, is descriptive

of patients that generally develop asthma early in life, usually during infancy or childhood.
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tricarboxylic acids tricarballylic and
1,2, 3-butanetricarboxylic acid. Additionally, the 10
woaodamsgsc aci ds of this definition nmay al so ONUBR004/009613
one or two hydroxyl groups to form hydroxy carboxylic
Othe?ﬁiaﬁ‘ﬁestzﬁ?b%%!f %fo\pymh@hﬂﬁ(ﬂg §c2ER@Y lallerp@Citsitit déehl deexist. Asthmatic
glycolic, lactic, glyceric, tartronic, malic,
attacksacanaodcar dwihgpaliancseassing, inAhe PEISPRCeARS AMASt O PR eFRosure to house

RS AT AT —
the c%hﬁ% %elﬂg Hﬁ@r@sﬁn%lyp @Rl seim %@mﬂcbﬁt@aﬂdﬁ@ is frec?uently elevated, but

encapsu ed pol ypeptldes of this invention inc
Bsoﬁwmnmymmnhh (1) the |norgan|c acid netal salts of

hal i des . zinc chlori cal ci hl or

6 i s ekiciow o RIS G HOPHP G AL dgpicqll fist ocours
durin h?dlﬁ"J LR alref a?nﬂr&b?éi/e'nt GelafdryBhRLHGA! tSynifoMs include chronic or
clum acetate nc ac tate cal ci um propri onat e,

recuri.'emﬁ bragichiabblestacti@abeieland taqioﬂete seazomsoor| eapDSlltl‘@ toaotierzdllegens. Skin
tartrate); and (3) the aromatic car ox lic acid ne

tests &1 ReAbYC 19AS BBIL gtopéc Ylereeps erpa g Bgormal. Additional

symp%&{‘xé %!ﬁteesfﬁutuﬁl il Rad %09%0%‘[ iGAL RN sclfé?ﬁestfbﬁ classif; tymg asthma into
prevention-or treatnent of di sease, the appropria

subgfRpadikeOispiin-gntitive, @gesite-indwedd, idepend and pishehdlogie nefely define

di sease to be treated, as. defined abov&la f}g severity
exterapldriggniingdagiprsithal affsef qeriaianationts morese thiap &t Gent is

acm, tft‘rgdmg[gdrtaﬂ{ GY Rt Vt‘ﬁato thﬁllaegcﬁﬂce Lglds&ﬁ@h’tﬁcﬂﬁsﬁa?ve historically
previ th he patient clinical history and

assodi@sPaise dllerdid eas&gﬂltwlﬂarlgEt h@eﬂd«mcy,etham iof ndwnestrong statistically
attendi ng physician. The agent_is su

t ab ) .
signifigant dpiatsBPWHIS %C%T?@t’é’&the@’t‘ﬁenalgE 3 a‘t’t*“i’i"é (%‘%h Gllergiczand non-allergic).

Sc r { g
o 15706 AGSEL PRIy, ARTBAEDS 3058 g S SIBH S
Schuﬁ@ﬂlﬁit@detdl K. dE99).| mlaudﬁﬂt dieotpim “IgEsmedmtesl dlsdndierki’, for purposes

are characterized by an inherited en3|t
of thﬁ@@ff@h@pnlwmma imsgydes bpih allsrgigard Eﬁﬁ &? r | y
R
acces’!sb@ptnﬁsdldssﬁ@ﬂ fepifationn Rapie $uhb laed glevaiad tHiom] pabduer giecalso typically
rhinitis Ic dermatitis_and aller
presaygsts @r@nqlg‘fa(%glefw Is of. eppingphils)dy tlagy Q@g@mral blood and nasal secretions.
PCT/ 4 [ fit
Pulmoriaty Ut% 9t901{s rfglgg’la;’ de@ﬁgst% l?hig(?/&] ﬁ%@ges“‘lﬂ gé%%)l ¥ CE'&‘ 'eiﬁl?it@ry volume
(FEBRNd Tk&y fmalomgfcra@muwamw fmmnﬂnmeﬂhd] czqiabmy gmmyplcally normal or
i ncludi ng pollens, fungi (e.g., nolds ani mal and
Sllghitlﬁmwsélg tpt B1ay Ae d@‘éﬁ‘tséii Withsirgme %?Paéﬂns orders

HE L DR B b 05 b i

The @hﬁ@ pHSESis amaReteizd! by snibotl avastie Chothcticﬁl\/ eﬂ&na tahdthypersecretion,
appear to be IgE-nediated and are treatable with the
whil¢ dheriateaphase geasfiophbg c@ﬂ@g@ﬁﬁlanﬁ%wpi Asthma|cgnde mduced by various

non-ﬂz}ggrcstgg%r% illr{%; c%\g( 1n£c9c£_18nsa Pea£T 1|ra§%§ fratog nfecélons) physiologic factors

Icar
(e.g., exercise, hyperventilation, deep breathing, psychologic factors), atmospheric factors (e.g.,

sulfur dioxide, ammonia, cold air, ozone, distilled water vapor), ingestants (e.g., propranolol,
aspirin, nonsteroidal anti-inflammatory drugs), experimental inhalants (e.g., hypertonic
solutions, citric acid, histamine, methacholine, prostaglandin Fa,) and occupational inhalants
(e.g., isocyantes). Various additional occupational or environmental allergens that cause
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bronchopul nonary aspergillosis, parasitic diseases,
hyper-1gE syndrone, ataxia-telangiectasi a,
wo2edeabicsdl dri ch syndrone, thym c al ynphopl asi aCTIU§E004/009613

myel ona and graft-versus-host 10 reaction. Allergic
allerdi®bfthinh $an MchRIK AAWAI B dabt Sihgice diidts,neg orRpatufa plant poducts, fruits,

or hay fever, is the nost common manifestation of an
seedsatlepics andapeliens, organichdiesdand] inksganerobiah e pRAnean herapeutic

duration of which is aoften.cgrrelative with the
agenfSnHRHEIRS ASEHE ORI BF BEPESUL 10>t he al I ergen. It

' SABp%CJkWPL lifss, A1s9889%n WicEdmABeufddefihatdRD eRpiceécz@RY or Besnier’s

age, but the onset 1s usually during childhood or 15
pruripéldb esmenaehrohit yiin clidordetr tspertfic tng sehisst off pagients yeigh the familial and
~ watery rhinorrhea, paroxysnmal. speezing, nasal .
immglegit JETBHS HdAPPEN P GPoPHE HBLES dneh BELiCe dermal inflammatory
requti-})xgat 0ASa] AURYS ' GRRASA 8a1yS UifribhtBd Ofdin eruption with

roat clearing an cough. There can "al so be synptons

predi®ictiah fer @irtain diteepTaeedor]sufcyienttdverproduction of &t by B Iymphocytes.

i tching of the conjunctivae and l@(el i.ds, redness

While afpicgermagiiie IRTHISH a8V 2604 0Tl AERY BEFUISEt g gssociated with
. . . v
i
not AReYOES Tt SHige 2k pgureAtt hitagenal w0 skindesiings and viesessiizgion (unlike

obstructive ajrway disease, is c\gra terized b% .
otberrgfsagie disarts) Ve EEeTer FamFicBIF Bigerieaim (bl gagfimatory of a
. fespld k ' 1 .
L
any 4peestd lebighd egss acuddly withugithéhabusedematewsgrapilel oz plaque with scaling.
spont aneously or with treatnment. |t i %,chron
1

. ] 1S c
Irchigg desds éo Mﬁ@mﬁiaﬁ@ crystingnipeR &0 shyopig lichsaiigation, o (ngle cgllular level,
severit) c iana I; t J.ent [

g 5P FASAF, Q0°Un Tl L RIFER, o pRABRAr o, o
lymphB&§ted) C Ne@itophAis | dustmophits, plama ¢elly anddetuphils atrutargrbiuy degranulated
about half of asthmatics are also atopjc, and ag even .
masispall &P presesn enis e a8 (PElTRAIa s THaye Dyperkeratosis and

st hna. . . -
prf SO A0, 0 AR TR 8 R, 1LY ce o s
cells@MHdge HaPPiso Behfdbal @ g tfibiesig tinguding Meiolvetek f the perineurium of
especially during chil dhood. Asthma has 30 further
smalbaerehi st orical |y broken down into two subgroups,
extrinsic asthmm i i pSi S ri.nsi .
astirar GRRbReRty M e &7sBRopRi; [datomieronathy, s an
unusat fPic mBnifR&E6A Rh iwch afulpelei Tght ool sahsieities atel yssociated with a
devel op asthma early in life, usually during. infancy
locab gasieiinitertipeld fract- mecongl PeROHPDO 1658 TRRSTIOUESH 4 Db giers common, but

O her .nani fest at | 0 0 ' ' .
R
antifAksORCHE dmbNehueedal Eberateamadiscelll metiheoryr eswriag iofgastrointestinal

animals, or on exposure to house dust, feather

sympiotnisostertprafiet e medler Gongnuetk PRPIsEET Pradissd (sBEQNG Jeflammation,
el 3530 B0, SR e i AR ORRR ongh
inflahfeRGHRBAY Rl RYALRY belidnifiSant $n&@Elol dWRSe 10f WBliciency anemia. The
allergic reaction occurs locally in the upper gastrointestinal mucosa following allergen
exposure, but resolves with allergen avoidance.

Anaphylaxis and urticaria are clearly IgE-mediated, but they lack genetic determinants,

and have no predilection for atopic individuals. Anaphylaxis is an acute, generalized allergic
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Intrinsic asthma, also known as nonallergic or

i dopathic asthma, typically first occurs during adult
woRbm/vedsgser and apparent respiratory infecti ORCT/US2004/009613

Synptons i nclude chronic or recurrent bronchia

reactiof SJVItH Cliln@Ranéote lidtcebnicht RS $evBrab @RGAN SysWmE Xy3aslly €aidovascular,
other allegens. Skin tests are negative to_the_usual

respitapj aitaicbay gahgastoitestingly Elleoreetinn wtimsimologiealygnediated, and it

Addi tional 10 s tons i n¢c e, Spu
occuigedh (FMIES 40 28 A EREARNBLCE aPS Bl Ao Rfeddisyigusty sensiized.
Urtichi™ @nd SMRSERHRBSweferd HLhBSRYitd) %@ gt EMhema and itching resulting from
exercl se-induced, infectious and psychol ogi ¢ nerel
histadlefei stanulabeﬁerenaiton i gg[@rflcngl taehenus blhed V&$Srel§ctand is the hallmark
ot.hers

t t
Cumgﬁ%ﬁa@%&ﬁ%’ bofte SRR A | DoGHE Senpabr P A eyt an 1eE-
medlgﬂg h&?kﬁﬁﬁlther ! 1ﬁtnﬁﬂt1§l@ loYoeh kRUBInG fRsph Bfﬁ% i’MséJt‘ veRldm or food.

pen ency, s now strong statistical
It is gl fuddendy bglatlergeh dnkdunegd, anaso ce:lbloadexblgﬂo eisubmg 111 @E)famﬂ and life-

threatae;}q%ng}gedgt?ctglh gagllggglgligﬁoﬁgg |o|}0€9é1%|pls evrht%*@%ﬁaggq a‘gascular collapse acute
hysit £l
i OO0 B o S By IS, B4 st
muscit §asaecsir, aliost spoulposessly, catthmtglmcmahmys t@athelsamategme.
i ncludes both allergjc. and non-al]erqgic

thma.. .
Phiks eathologynef SnankMlagist KIGHISE (REIoCSIER e Q@@ﬁyﬂﬁsﬁ lungs, with
e d f I
muco d}#lgég %?I% ;%Iﬁ dfdgu gfe%feginagﬁel ?&a?ce‘c%ﬁ 2P lé’velmﬁe 18Rgs appear
suml@ﬂlyéi‘as Udeingy &n akcse dsyiphe akthyk, \mtheslgilpbl;secastlmr ef direma‘iiaé csubmucosal
| evel s of eosinophils in the bl ood. and

he r
glandsaamrosabandseybgpsosal Pé?%@&?@rqnﬁhléf%sﬁ% 2% FRRges el ggsipophilia in

e Y B L SR RSPl Wil sl

spasth£Bypédiatlat@n aad eyerd nptiry pif cédeoli may alad be rpresshﬂ ghpoytant feature of
i ncreased, but may be decreased with extr nﬁ
humasy aphyana daludesdema. FaeHa! We%wna%%%%m@a ilign the lamina propria

of LR RS B U I RIFIBO L by smboth miscle

C OBtgcRGie t0Mthe ellkepen mag bbyipengte argestion) jnjeation] mhtlagor at eontct with
phase reactions by cellular inflamuation. Asthnma c

skin @équguﬁ:@@n@par\?ar f@ﬁactwarhegg’écwﬁle SEFANgE OF SUiTHES aﬁ?frf‘éposme to
the ailﬁr)gs ol 5" Cl&?% 9‘% an Yﬂlﬁ% fn&ﬁts&l §e‘ﬁ§é)5iy 1&&58&%'&%%) followed rapidly by

sympiyRe il &k dradnbNtar gkt epgdr @ﬁtd'mhsﬂ g:ardiswhﬂhlog‘esplratory, cutaneous and
factors), atnospheric factors (e.g., 30 sulfur
gastr@in&stln@ ammnl a, cold air, ozone, distilled water

ngﬁg e(gge lré%)n{%lgleﬁfﬁf Bnaph n&?fa?ﬂr ﬂém th@s%pdogrhﬂonl%l associated with

ory drugs), experiment

atopy. nF&i(ﬁ Niaigé, Sngdct vepRR o Qatex areIBd LidrhMIOS sowictd. Iléboﬂczlldrgens includes
hi st am ne, nethacholine, prostaglandin Fla

and
thosm&mdpatqr@ﬂmeamm megllasless(e. g elogster, shampa el jishylegnpes (e.g.. peanuts,

pess 5 0BRSS B, AU PR, s,

nuts abérﬁég' Eg PSR B@dkwhesd Hele midni MBlugdaleigedss indutizettiose found in
dusts, sea creatures, plant products, fruits, seeds,

hetelbkgves plamjnsp ehd pﬂgpemﬂgamo@sdgpégn@mcmddw@tenm dmghi Fysect allergens
mcluag gﬂr{rgenop 155% S mgﬁ,@alggretéghp%ey@ ent %\iv éac et h' Z'e{] gvasp and fire ant.

While epinephrine is the typical treatment for anaphylaxis, antihistamine or other

histamine blockers are typically prescribed for less severe urticaria or angioedemic reaction.
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Atopic dermatitis, also known as eczenm,
neurodermatitis, atopic eczema or Besnier's 5
WORW40gs81 S comon chroni c skin di sorder specPCTaSkm4/209613
subset of patients with the famlial and i mmnol ogic
features of atopy. The essential feature is a pruritic
dermal inflamatory response, which induces a
char act@umisinattorsVimregies cal |y di stributed skin eruption
wth predilection for certain. sites.. There | S
f rErguBRtogd Ty SHGRYEPD FatbPe CHEPB BT KBAEY y%ei@s o1 treatment for
il : i tnfenfU b@PE@HSs additional
b R R o S e T
compdhbiets of & thehdpeutic formntitiast hma and hi gh I gE | evels, the

severity of the dermatitis, however, dopes not, .al ways

c rare|cxe@Pig, t ANERHBRLASS, t FFPSF: gBﬂ%’Sffﬁ’t@%i ﬁn?lé@?{“l’%e,s may be

.an i ti.zat] ' i 2fol sniBb8RASL e invention.
oamif S RFLELL. P R T8, G 988SER i
SuitabRntih¥aingnys @tlude tisisagh dri dkyimaiel (eggichloasiteniramine), ethanolamine

normal |evels do not preclude it. Onset ofg;h]g di sease. .
(e-g-cdiphepbydramanc) 2 phpethioaig (¢-8si RSAECHEENR)- 2R oy jthistamines
eryth t Q a o] ' S ' .
oA AR S UBRAE a0 s on
effecEdicens, Gothdrcddanhdr a@itigaminendrifreopehic byablotkéng histansge tedease from
| esion is edenpus and the derm s .is jnfiltrated ‘ﬂ{h
mastneshs ribet] kave asn| sensitippd aqlci, ﬁgﬁ%yp@s glqugm—§%mc| gg e.g., cromolyn
. eosi hils, ) e n . hi ..
o3, RS RGPS HEPPL 0000 85 AR, Bposirin

malch@atbifophide httidatd) yoifhabydroctiyid; kiermattisi famarae, cyproheptadine
parakeratosis, and the derms is infiltrated Q{i’ith . .
hydroahhesiflec Keshrompheniraminh gealnish lexeldprnbenimigg Jpalogie, dimenhydrinate,
..cells, .There 0 f 41 ' lorid
g
terpHRBAMES hﬁ(_ﬁ’o_blﬂbﬂﬁ@, Ig@sidyeretigdehldiide, drstdikeomecleine hydrochloride,
~eosinophilic gastroenteropathy, is an _unusual atopic
tripelandrhies CHrale fipelennaméns hydrechirule; giproliBoe hwdieghiense i es
ar ssoci at ed w I I i Htesti . b
o BRSNS ShAal O kR SRUE QLESHLR bt Aehon) can b

amelSBRB RvitMimpdhdnfiaR&t Lot drugh hivihg bienchddielatorefietti dipinephrine is a
results when ingested food all ,er{i‘%ens react with, I o‘ial
broail g&tingzaiphasodi heta-adiendsgic OfpR AdNITtiersd SUbquEReYsly iReigdoes of 0.2 - 0.5

diators. .resuhti ' (e i nak 0e)in 1
IR i e D
suspBisRiit Gesls€ Rs@nived Af loagaradur@ton eff@s ub desiged nSuitable additional beta-

gastroi ntestinal proteins |oss and hypoproteinemc )
adrenaigion. iBlusled allyserol, hipihyieralh emeianraterme): | HIBEIETOhg isoetharine  and

formgletolo OE AR ied Parti s Gl SetSRAY hérBlhnent positive-pressure
breagllﬁlﬁga&elvi/cei, & hbRredRRRE pRasized Mhakid)dalrailycosa f ol | owi ng

ergen exposure, but resolves with allergen ) )
avBratehedilatian aph\alsexbes achieyed thioggh jagmirisiratioB f] xanthines, especially

wheqll,I Eé(rgg% L%P@t Edeﬁ’tq:rg% Er} %c?{nel}/igl?t?oglt(\ggﬁ gl?elt ib&v\g/ Sgﬁgﬁg&%ﬂﬁ&m dragéj Example

GRS B Bl At i 520G

concehifatidndneous i nvol venent of several organ systens,

usual | y cardi ovascul ar, . . .
Other)éymptoms from various IgE-mediated disorders (e.g., late phase reactions) can be

attenuated by treatment with glucocorticoids or other drugs having anti-inflammatory effects.
Prednisone (30-60 mg daily) is administered systemically for severe attacks, while
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respiratory, cutaneous and gastrointestinal. The
reaction is immunol ogically nediated, and it occurs
wonoexpossire to an allergen to which the subj eBCThNE2004/009613
been previously sensitized. Urticaria and angi oedena
beclcﬁﬁé‘tl%fs&é Q1ﬂrbﬁoﬁ£’[¥3hﬁﬁﬂml§dﬂ€ﬁé lafdoni@é VnbeN@niesldle 46 Nddginistered in
resulting from5 histam ne stinul ated receptor in
aeroselipeet formi aa [lomgiteam evaistehinvo dheranys ehdditienpdy periqogisroids that have anti-

T A e E SRR AL Y T —
acetalle ‘ﬁuﬁfsSﬂdé ??’g&h%ﬂu gwﬁféﬁa@é‘ %QH@CMrtiSGnéT‘#ﬁéthdﬂb@d@letlglgﬂé prednisolone,

résultin I nse¢t “venom or f 00
memﬁau&ammmmhmwmw by all ergen induced, nast cell | oaded

I resultin of ound an life- threatenin
o Ve seraiil MO AR PRI SergDuasrsb e F B Capijapion with the
meraé/é\.ftfcuh@[hoﬁgldf Sinv@ftithCin éﬂldél hXRYmiRBSHenY GhiBiR; bromfenac sodium,
aneous vaso Iat| on and edenma, and gastroi nt esti nal
diclofdndc gesditimur diﬁﬁlmsal mesdbkcs pieaoprofonurcabdivmst flurbiprofen,  ibuprofen,
si mul t aneousl y, although not al vvays to the

indometpeie. kAtRRIOFY HBECRI§IBRAIE FAPHY ARFTENITRIE] 36 3fiL pabumetone, naproxen,
napr ré% s8§1ﬂS{T% %ngyt%negé}{ ?gl%q ZIOH@ xYMaBP sulﬂM‘é@ Lf§1met1n sodium.
ngO |r\/\ﬁsa CtaS|S
CeAHdihaﬁallertﬁb rrfahﬁndml n@Srapan&arbenﬁfltmﬂagr hlyo abe chghiemgfl with the

an acute asthma attack, w th hypersecretion of
dmiBiSEAGHN & deuBAEBRIe &5 PHIRR! e RIGEHPropARP SR Besegpephadin),
cougggsgll fes a% gg gg%tﬁ&m% ﬁa‘ﬂh@ f&ﬁ est;r' rﬁé'g)%grrn;) ar, gnnaégesm (e.g.,

acet@ﬁﬂoﬂﬂﬁﬁp;[spﬁﬁge may be present. Bronchl al muscle
spasm hyperinflation, and even rupture of alveoli

al Afengen @p@émzathwo@ tispimeng Ao &0 gehichy, g,lﬁea&ens are mJec%d into the
patlegg g&%:%% %ﬁ{'p%sé U E#ﬂl&“%goﬁn@gﬂ}é&g%ﬂhgrﬂ%@g Ee%f){)ﬁa%r@y nIgﬂdalso known as

allergdneih@anotBEhgy, Hyposensitidatiynp op ABerg N XnjeRiforER poapyr eIttls) often used in
the allergen may be through ingestion, injectio

comblnﬁeqnawnb sy ey ceaneniS, tutk MAL GHemat 8 IR SiealRent. It bas been
rea

e SREPAEBBr  DTSEIN, SERA csensiato

treatehiOihto@oratansdcondolp enjdetign dibgtﬁiulef alekgeneid ineyehghy dbges once or
synptons in _one or nore tar %et or gan, s%/st ens:

twicg Mgl vadlcadase 1s aciqyed shab produeesiaiinsisst syl local area of inflammation
astr.oi nt &S

oA Lty A SERepd ey vt

AlleBi® BYsensiagddfon ﬂrﬁd@ﬁ oftdilsmﬁ M gh® ma@nmnlt aif eXlemie atthma and allergic
common sources. Food allergens includes those fond. in

rhiniéis.ualtheughinis  hapdiaf pykessy &1 Featinggnaplylaxisn Apgspnsiggagigy has also been

effecégglg US%(ggH én @g r'f%e ’og Q(?_]t% Diis saclp §&4hco ?Pe@esFreluh(ﬁ; Qrahﬁl%)mt which is

nsee car awa

an efnuB¥iesCaque bl iuﬁl/%ﬁ Jin mifethBoil. bEﬂhéIIﬁSjmoIng:all\hﬂfécE%reates an insoluble
buckwheat™ and m al | ergens 1 nclude those found
liquid et Mnevﬂnﬂbgmpbﬂqa@bﬂ%m ap graderNypefraserk sAnother form of allergen

aeo R RLERB L 5B RPPABLER. Bt A 080 o ot
withYfldt9¥ ﬁlj ReK&llerghftynate., ¥sd ANdeit feSpcabe), whili tefaining an effective
epl nephrine isthe typ| cal treatnment for anaphyl axis,

degremof iminguregemeityr ot her hi stami ne bl ockers are
typically prescribed for | ess severe urticaria or
angi oedem c reaction. -58

G. Pharmaceutical Dosages:
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WO 2004/ 091658 PCT/ US2004/ 009613 F. Conbi nati on
Ther api es The nethod of the invention can be conbi ned
wonzody/rmesn et hods of treatment for | gE- medi aCeas2004/009613
di sorder, either as conbined or additional treatnents
St PBSage$ abdéddi dngnednceMrARARD PhAnsacoitical tdrapeyditaisiof the present
formulati on. For exanple, antihistam nes, especially
invemtem- g@maztarsngemﬂmm en ditd partioway Upte endsianet. sf p dgtermination of the

) or co nsur e ant |

appr%QHa}?% §8§ oafro?tﬁ {SFE on 1338:631 X\B{hén I%\h%t Ilﬁﬂ 0 gtrl%goﬁ’gglary artisan.

Amﬂmﬂ%;ﬁb@ﬁm@:ﬂl@%ﬁoﬂﬁe trBﬁ’atﬁé @ﬂcﬁﬁ&eﬁ eor( e Hetermination of effective doses for
| or pheni ram ne), ethanolamne (e.g

humah m]mm}ydrlamspeqleamdalpt& nbtefifeetzven éos(e@ (gm be performed followmg the

iR b e T B B2 S 00 o AR st

ToxitbiSnéRS 8 Rh qroxt%bkzﬁ%zé}rhﬂﬁew &g @e%loﬁr%rltsYaéHHﬂ @f al., Eds, Pergamon
comon ant i hi stam ne rUgS operate by | ocki ng

Presé)iNstvaliforkel 9%8| gmd2-46r om mast cel | s that have been

ST A TRETEr  E —-
nor ?td%QAg%QiIﬁ‘ou 2q}aﬂ¢ £i0R] Q@Ju@ 1004 BN EPith 3BLAE100 mg/kg of mammal

mal eat™e, car I noxam™ne nal eate, cetirlzine

bodyhyelighcdr mbiedeer day qma&:tabﬂbeaﬁa]mﬂ rmg/bg/dayym theptleddayeddending upon
hydrochl or i de r_o heni r am ne .nmal _eat e,

the @gggcﬂlj B‘?%’r‘i’éﬁ‘i‘iapﬁ% G&aseto %Hﬂygﬁﬁaﬁ%t %nd methods of delivery is
Y] ' 3

prov?deeggg 'Eﬁydl?c {r?ergﬁs)?g’r%f: %? ]195 8. th‘r:’ig)r(])g %g%m G048C0Ba4R, or 5,225,212

It is ktidlirothb Isospedef, thé e adigmr thaediﬁiietbm Ghrboldtibes wild bateffdetne, for different

et %%ﬁ%%&?%'e%é%%&w&@hﬁ%&%?%%ﬁﬂ%ﬁ t el specifc organ or

tlssug.ya%p géueggﬂ(ageedelm tflél ﬁ%nrfe)f WRiQER: 8bm! @b E@%@tﬁ&dorgan or tissue.
i'sor ders ase reacti onm) can
Moréowet, ddsagesdmaltie a&nmmithmm vye bhe Sor anowdr sa:]mrdtmmdngnst_latlons or by

bronchadi al ator effect. Epinephrine is broad acti .
contipRRINAYOh et el IaFd aameu%?apeﬁs iy Red 84 of longer, debending on
the SHRGHHARED ll’l%%t}lne'np i@ sH98Re®funfl 2 des%eé sug[%regsflonl of Wease symptoms

aqueous solu onger acting form epi nephri ne
occud. . Howeveg/f dithéraidsm@) repiinebs 204 besussfnThe pragsesalof thisiterhpy is easily

when a longer duration effect is desired. Suitable
monyergr by samyentianal fechgidise it 8382%8ncl ude al but er ol |

p| rbuterol, metaproterenol, salneterol, isoetharine
25forrmtero| f dm tratlon nasally (e.qg.,
ha he.IA 1 % T?tfl ent positive-pressure

br ga¢ %ﬂi’{ﬁll&iﬁ)ﬁ’s(‘cﬁ' th@r rékBhEiOent NS enddidess bl A&dlimited to reconstituted
i nhalers) or orally. Bronchodilati on can al so be

formatdtioss, e administgheditng FlastRad i aeﬁdocvf treabperit et the protein, preferably a

mgeﬁ,{l 1eﬂce{(cﬁclétld %v@ggvhgg%th% c a(% r%gél%gg%amﬁ:rﬁg@atﬁ%t dsH'bolus or by
contﬁﬁﬁﬁ@inﬁ%?oﬂ ek H‘i‘)@n@d‘bﬂ@ﬁ@}’ﬁﬂ inf8mcdlar Zﬁﬁaﬁ&@oﬂ'@) itfderobrospinal,
t heophyl line (oral, 10-2 /M serum

subcotanears martawamularantre&yr@ymbumhchab mal,atppléalls or inhalation routes.

calf GEeed cRipaRatenly WPl RBEOl o GRLBRBR Rorify mamual by

subcRfanB8UR&S. . PeHeitn ﬁﬁvs'kﬁg a@ﬁﬁﬁlsﬂrzﬁfdna WE&h&puﬁst% il formulation may be
Predni sone (30-60 ng'daily) is adm nistered
injectats tiging @adyringé.o Howawer, eothtit devfices fwhadministration of the formulation are

available such as injection devices (e.g. the Inject—ease:TM and GenjectTM devices); injector pens
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-59 WO 2004/ 091658 PCT/ US2004/ 009613 becl onet hasone
di propi onate, triantinol one acetonide and fl unisolide
waneadnisai stered in aerosolized form as | ongPCEMUSR004/009613
mai nt enance therapy. Additionaly coricosteroids that
(sucthsV eheAlichped™);| AOBARENY:r Qb{RES, Sndedllelesdi@evices (e.g. MediJector™ and
et anet hasone,” budesoni de, dexanet hasone,
BioJdctardp et sibswaaeova petchidelivdry @Yﬂt@m ide, fluticasone
pr.opi ona ocortisone r.e n .
prIECHWFP:?G}f{?n@nhB/ ymente 4 S ThY<RAnR i QRIS 8" for a single dose-
admlmﬁla et dghcrAibls ed ﬁs@rﬁr@én%ﬂer@f%sa h@@ﬁs foBmMuialis® of)ﬁlerapeutw
I'n conbl nat1 on th the therapeutlc met hods of
protetrher armibedy, |mciudmgIhmdeslngkeeiranmlnaﬂnhmbﬁreém—fﬂlnd syringes. Exemplary

br onf enac sodi y di cJ.of e di flLuni sa
pre-fidled §1ingss aﬁé\‘{éﬁﬁ'.“%? R, T’tﬁqrg“?ﬂibﬁﬁg i e¢1 FYipr of en,
| feRARhSuR O W8 protein will depend,
el el A0SR Pk o R SR Gy UMY protein will depen
for es@thlgNon theydqonditionttadertesatadh &mydebemtmnd copise Of itgaenndition, whether
sul 1 ndac, tol nmetin sodium glltlonall , the maxi

e e afimenipeRar foF RFRYFTAIVG Ot BeEAPRYGR, EHITRFEY, BERAoUS terapy, the
patle% S clmlxcgﬁr fég{e? F%ér)rllfe nlgﬁﬁggcgﬁl 3326&% él}%r‘%?pe o oﬁtgiﬁl RRAT dnA8he discretion

of thé URPESS physicidre. The pﬁt&éﬁhn@ lmﬂtahﬂy pdvainisterodi o te, patient at one time or
hydr ocodone) or anal gesic et am no

e i RSPl o s
t

onwafugs‘, n'ﬂ%ee p%érng g%g lieee((ﬂﬁgﬁge?%cgaéoi% %S%e%geﬁgr?%lﬁg& he coﬂijﬁﬁétﬁﬂl with other

drug@bd BEdhies n@smqmeauﬂg thegoadition knqwmsti@as al | er g en

i mrunot her ap posensitizatjon or aller ect
t h®ihgysythe| mro{eén @¥ teBpicgsie iy #ntibogitamy %‘QS’H%ﬂt 2

cnd SRt MR gl o LR R4 LA, by o o mor

sepaidtd KIYBRraNcHsA #BRVES otHEp dSsigh Ir@ménd mpy babsehlll dihgenogress of this
desensitization 20 treatnent _i ncorporates subcutaneous
thefapﬁ Jl%@tsﬂjbﬁloéﬂm@ﬂé’ﬁ|CP%V6§F1P@%IQ%§1“}%‘C$ ncreasi ng doses once

S e Hu-901) include th

AL o S BTSSR, g e e

treatﬁtantt b€ ptoph§RkisOn dH-tedibied aldagici dis¢dves) pgrasﬁm mﬁecalons interstitial
mai nt enance schedul e once every 2-4 weeks. %
cysutiw@dsasthmzat fow rﬁxaglplﬁesﬁ’emmi@a s e 1dipersnet Fl@aﬂ% p s treated, a
theraﬁ%‘éu g %%%233 R Ee%ﬁr%hc%{jr?gghlnﬁ h*?g/kg? | SOk fefs antibody is
adminBsRBSid the phticap has al so been 25 effectlvely used
through the use of adjuvants, such as inconplete
Freund s adjuvant, which is an emulsion of aqueous
i gen m 0|I The physi ol ogi cal effect
Lates aul?ﬁggga *%imﬁ i quid depot from which droplets
Of TR hd o MR A&t A UBé invehtdig amedticléngtrhanficaramioprovided which
all ergen desensitization is to polynerize nonomeric
contaih$ éhedorsaulitian gidipeefelablyhprwides ipstEustiens Iopitedipe The article of
ith relativel

oot ©fbrisiig e P SRS St ipisafonads’ B3NGB, GO vias e
dual [ KIMBASEHISS; | fydineds: (sidpa AL Idr GRilal ERE@PE Syringes) and test tubes. The

container may be formed from a variety of materials such as glass or plastic. The container

1s an initial

holds the formulation and the label on, or associated with, the container may indicate directions
for reconstitution and/or use. The label may further indicate that the formulation is useful or

intended for subcutaneous administration. The container holding the formulation may be a
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-60 WO 2004/ 091658 PCT/ US2004/ 009613 Dosages and
desired drug concentration of pharnaceuti cal
woaopmeidssons of the present invention may var pCT/US2004/009613
depending on the particul ar use envisioned. The
mu1t1 L&l Qakdnoflcs fob ?epeﬁipﬂHIﬁ?ﬁ[s'tﬁh@nsd@ngQQ)nQQ -6 adthhigdfations) of the
mnistration is well within the skill of an ordinary
recomrmnteshﬁormulanommrh@ aqblelel ofenamsifapture ingky TheheraioMPrige p enend container

for the deternination_of effective.do f 5. human .
INERIE TR AR O —
form@g‘u@g rtlflé)ﬁﬂﬁ%r(gtg il & é?l%afﬁl? in fRE 'r%h@tﬁtﬁﬁédlféﬂn%m’t%ﬁ‘wﬂy generally be at

appe "The Use of Interspem es
least S0ahd/nd. The affintd cfokbmefadtos, thayl furtiexinchide wéter omtermds daswable from

Drug. Devel opnent, Yacobi et al., s, Pergamon Pre .
a comsebARY LSGGSpow. BE O aRnor PuFIer AR LEFs GRS, syringes.
and p%fck%gqn gsmgl% tﬂ%ﬁoﬁ’gfo?ﬂgé bodi es descri bed herein are
used, norna osage anounts may vary from about 10
NgTiginyBntich &ilbbé nide folly kadeastood byatlferdnoelyo i phibwing examples.

nore per day, preferably about 1 rrg/kg/daiy to 10 . o
Theynsonrlgy/ %yhow@@@rhﬁ Fsigshas BREIngAhE scepe o the invention. All citations
ges and
o OGP AT AR By i B A o
SeER, aﬁ&heﬁ@ﬁﬁﬂdﬁneﬂﬂ She Flatfenti‘dﬁs pravids7 fA6an SntROS, (if4zm1anufacture

or 5,225,212. It is_within the scope of the invention
comprising @ fomredaiions desetibed heyrip for pimpUsteatipa in ay autpgpjector device. An
di.ffer n [ r a
o BEESE G kSRR 9B, BORE2 o ot oty e

contédis wiihoet@ddiEiynd) eeessShiyah@iodefromethy patieat mﬂraldﬁnmstrator They are
different fromthat to apother organ or tis

partigyadp swred be§%l§§§dWﬁ‘}0fb@f HerpATds Ereylabipny e% fiveﬁrié rate must be
e adm L8 GRM ous i nfusi on.
Cons%{}f %e 4 '?18 é} Q?[Frotﬁén %eevg sevég%gl days or
| onger, dependlng on the condition, the treatnent is
sustained until a desired_suppression of disease
synmpt ons 20 occurs Howe¥&AMBLEL dosage regimens may

pe uselul p I8 RLINGTIR mINALELE RIS, AR
nDnltored

FornfMIi¥ionk SF ftiad @Rodbndl Aati G ﬁniﬂaidyaﬂuMMHZGrmfe qire;mrsl fodm E25 bulk
the present invention, Including but not Limte

residneldan HI004AAO mEmi SrNGARELS n&> mM Fehalfsen? é’E’Mrlé%qu‘EF gH 6, 0.01%
Tweﬁ}gﬁqyé@ﬂvgiﬁgﬁg%g&ﬂ?shﬁgccoﬁ%&KbF%g o@%fg§§ﬁ%glnN[NaCD

such as intravenous admnistration as a bolus or by
conti nuous i nfusion over a period of ti

Aqu«:cms rsalrmugnwﬁamhuMAhE?ép\@&s prepased by M}ﬁbﬁd@%hff@@m bffers (20 mM His-

HCI ; %) ?Q(ﬁ H@g%ﬁ% L%t?ﬁ”@ﬁmné Qgﬁ?é%ng%ie??d%lgms Cﬁssette (Pierce).

The @ﬁlﬁf)féﬁ NRGe Qﬁéipﬂ’aﬁ@éﬁ&i idthehd esmipleadebe@tisir f & Centricon-30 centrifugal
adnm nistered to the mammal by 30 subcutaneous (i.e

micrbemeeanthatols e Asiicen). abing prownwemw corgptraiad rbymprnpwyeﬁle Centricon-3
the f t ed
conc b AP0 B oL SR LA ABr TP

formul ati on are avallable such as injection devices

(e.g. the Inject-ease TM and Genject TM deV|ce:2
The isajnples overpethen concentrated to ~150 mg/ml of rhuMAb E25 using ultrafiltration.

Tween 20 was added to each preparation to a final concentration of 0.02%. All formulations
were filtered, aseptically filled into 3 cc FormaVitrum vials and stoppered with 13-mM Diakyo
stoppers in a Class 100 room.
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-61 WO 2004/ 091658 PCT/ US2004/ 009613 (such as the
GenPenTM; auto-injector devices, needl el ess devices
woOeom/ooMseli Ject or TM and Bi oJector TM; and subedrasemuws09ei3
patch delivery systens. In a specific enbodi nent, the
present invention is directed to kits for a single
dose- admnistration unit. Such kits conprise a
contai ner of an aqueous EXAMWPEEIZn of therapeutic 5
protein or antibody, including both single or
mul ti-chanbered pre-filled syringes. Exenplary
Met deirfdlgia?éhﬁé”' nges are avail able from Vetter GrbH,
vensburg, Germany. The appropriate dosage
("therapeutically effective amount”) of the protein
Stability Stutlipss d] forfuptationsawpredilledrst el ig grrgiHormaVitgup glass vials and
[
stopp \/\;1 W%B %%EI%QI%’;%; %t%e?sqg @%SQ@O%{erﬂ@ﬁllﬁ@%Qit& Qlhls were placed at

dministered for preventive or
-70, e ﬂap?élanddopﬁnpbgl@tgmpprre@ﬂbmntw&py, the 10
patient's clinical history and response to the

rot tein.used [ 1.Qn
Ag‘ E“‘H‘(‘t gﬁlﬂ“ﬁg %tﬁﬁ/as“”gcﬁogﬁula%n WSFHP %Ig%&l S tkgeuglgl : (Ilag Vials were
agltaaadrhomzsﬂltelljedn t Glasr€opBenochfopathalserent roame teynpergves: The shaker was set
fth& ¢ L6 amh I &é}@ ted and
at 7OS% tlhea?iltﬁgﬂ fe{lg@l mé?r om . alagg%?és}rgggnmr ds. p Hspected an
anal}flp@ta@ordlﬂayo ‘lhé f@léwwmg@rcé%& as the sole treat rrent or
in conjunction with other drugs or ther ap| es useful

in treati he_condi t i n. quest
e abi i BRI S 5By ER R0 AR WHS Do o e
consm]a/dk@ fréezﬂ[g atnNi 0P @l oveaagidi zdldtsabshqsagby ﬂxawmg at room temperature for

r Qn.to
abou )(7n%ﬁ‘é f@{%F el é:iea%gﬁgfeg o \é\?r at | OIE%JIBJI-II}JSW bt box (o assess
the cotdremd dtsiyef ltlEghqmﬁ sTurhidityend sefuble agprReaias oe gacagyred following
thep%(p[b ol dbfiSfel¥eloS,. €asily monitored by conventional
echni ques. Uses for an anti-IgE formulation (e.qg.,
r huMAbE- 25, r hMAbE- 26, Hu-901) include the 20
treatnment or prophylaxis of IgE-nediated aller
AnaljitisabMethodsafmbiltty sampléeeticanalyzddiiyethe methagls ou y@d it Table 1
and asthma, for exanple. Depending on the di sease or
i SO e treated, a therapeutically effective
Tab'&ﬂou%{‘ae‘é’gc*gl\%%ﬂ?about 1-15 g/ kg) of the anti-IgE
antibody is administered to the patient. 25 |

icles of Manufacture In ‘“i‘ﬁtrES‘sre enbodi nent of the
ention, an article of mafufactUure is provi ded which

CBRJE‘t@'aH ﬁgeérgﬁrféﬁl ation andvp&ed &s tiSbnRiT(PMhRﬂQ"érmulatmns
I nst ructl 0 or its use The article manuf acture

ff;zg RCiSon &r&@ﬁfo?fa@ﬁ& (S]§9} t dllh@as@l‘éﬁlt’@hﬁﬁbﬁleif @@hblé%,ggregates
or exanpl e vial s 20 dual

vials), syringes (such as si r@a‘ﬂ ben%&larﬂ?%é?mponents
Hsl}ifo:;}gglﬁ? IniBRdidest tubes. The3Queon] HFASW isBRherization

roma variety of materials such as glass or
Cptastograplh@IE€dNt ai ner  hol dgnd free fldelmul ati on and the
{abet—om, or —assocj;ated W {1}, the contal ner rrrﬁ}\‘/1

Bl

UhSpesaical (EFEBRBRs  for r ed MARASIISPIUHD LAY
TH§)Z¢1EMa&Z§m% 348 Ber Andi Cdtl\ieatsgrets sgluglefa%a %’Islo?ublg Qgg'réc'gates

Activ1ty Determines binding activity of anti-IgE

a Pass for Color, Appearance and Clarity:
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i ntended for subcutaneous admi nistration. The
container holding the fornulation nay be a -62 WO
waQo08E858 PCT/ US2004/ 009613 nul ti-use vi al pCniuiSei04/009613
allows for repeat admnistrations (e.g. from2-6
The @616k, ippkirahdeosis) clafityt dfethe k@aplestdrt wisndlly assesdedtaigainst the white and
The article of manufacture may further conprise a )
black dhaelegrownsh oh theeinspessiop rang engnparasyfor gibleguadi Yakwne of dnegative control.
W) . on m-xing.qf . 1the dil t / o] ]
sampl5h ol B Aoty rifleg Lo ShsirtERlse BB rbidfre, KADe s Gbrousty so s
to cre@eandubbret.ed fornmulation will generally be at 5 | east
50 ng/m . The article of manufacture may further
i nclude other materials desirable from a commercia
and user standpoint, including other buffers,
Sizti Hxehrsion, Clirohtagygsaphyeedl| es, syringes, and package
inserts with instructions for use. The invention wl|
A T$X SUPER SW3000r(der s 300anhy colefmarvemceset an tahe1P dll 0@ vhrognatography

exanpl es. They should not, however, be construed as
systemnilpe fglupmewaclopdedotith RO Hgrretein i elned i PlaY] pegssiugpphosphate,

o1 e oPpar s by pafed B0 2 By AR SRR OO ot ¢ e

I nvention provides for an anticle of manufacture
conprising the fornul ati ons descri bed herein for

© rR0BNBhR ThRlc8Bn ChrdiiatBihphy (iTegt or device. An

auto-I nj ector can be described as an injection device

tﬁﬁ; el | d Lisif®!d YSK Phényl- PR &055x 75 1
Thevm t gﬁﬁ&gﬁﬁﬁ i“g&ﬁélcgﬁ%%c\é\%sa?ygact ton fr gm t heqpat}i(ent mm) column
(TosdHaas) BinrinSIP 41 @0 liquil elircatatoghiphyasyttemu [Tl cplsnn twasllodaded with 28 pug

sel f-nedi cation of therapeutic fornul ati ons when, .
of pgpainvdigsptadateb figgmepts andoplgtednwith iy coneeniratinm gfadient of ammonium

i ey ;
sulf € I ghis Rt oo 800 M T FRER Sir Rt 24 210 om by a UV
dete@@r.For mul ati ons of the nonocl onal anti-1gE anti body

r huMAbE25 were prepared from E25 bul k residual Lot

K9094A (40 nmg/ Ml rhuMAb E25, 85 nMtrehal ose, 5 nM

histidine, pH 6, 0.01% Tween 20) or rhuMAbE25 Q Pool
dh&@%’/m rhuMAb E25, 25 nM Tris, 200 mM Nadl).

The AGURIRY Sf Sahples Gk ddtertlimddib BASci@athdegdiik cektieyising a HP
dialysis into different buffers (20 mmH s 25 HCl1 and
specpomeierd Treguradity wes ealeplatad apthg @veragawpsarbangegiaom 33 A0 nm.
D al ysis Cassette (Pierce). The sanples were then

transferred into the sanple reservoir of a

Cent.r.i con-.30 centrj fuga 1 cr,oconcentrat.or Am co . a4
" ThepE NG S et el rBrRy as PR MEET pla KBt binding
. ..Centricon-3 _concen{rator '4000- 5000 ntjl ,the
inhibiiien pssay-piagrlesVels dLutrd fa falbyitua thepngs, hfhe é@neh{g curve from 100
' ; ] 1 - /.
ot VLR RSP ERIGRLAk i RToL ngh, Losbon
20, ROEPaAmAhE@Boll A fidrotitek plaene endoasdivaith BE Bcdp2se théh lincubated with
formulations were filtered, aseptically filled into 3

the lgB-trefimend diuied $itiles wrple {lbp gmionet ofilglBiatinReynddR jhe receptor
that %&%igt%ﬁ %vifhnacﬁvgl 8f a?ntll-fé% 1088 onal antibody was measured using Streptavidin-

HRP. The data were analyzed using a 4-parameter logistic curve-fitting program.
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-63 WD 2004/ 091658 PCT/ US2004/ 009613 EXAMPLE 2 Met hod
and Materials: 5 Stability Studies: Al fornul ations

worom/bidsted at 1 ml in 3 cc FormaVitrum gl assPeraiss004/009613
and stoppered with 13-mm Di akyo stoppers in a d ass

Th%ggnfe%%&wgboffghbté%%v%ﬂéﬁt%aﬁ¥ e REp RS iy

Agitation St quots of each formnul ation
SpecHPRRQIGMPIRT WHE agr %‘gélu?rlit%\?‘é"ett‘?ﬁ The copseatmatio W qalgtlgied using an
t tas- Col Bench Top Shaker at room
abso Nnﬁlg)gtlaﬁréerx %ﬁ%ﬁlﬂg ker was set at 70 with an arm
Iength of 30 cm (maxi nun). After agitation, sanples
were i nspected and anal yzed according to the
foll owm ng protocol. Freeze-Thawi ng Study: Sanples of
E25 underwent three cycles of freeze-thaw Each cycle
15 consisted of freezing at -70C overni ght and
subsequently thawi ng at roomtenperature for about
one hour. After each cycle, sanples were inspected
visually using a |ight box to assess the color and
clarity of the liquid. Turbidity and sol uble
aggregates were neasured following the protoco
descri bed bel ow. 20 Anal ytical Methods: Stability
sanpl es were anal yzed by the nethods outlined in Table
1 Table 1. Analytical Methods Assay Purpose Col or,
Clarity, Appearancea Visual inspection of liquid
formul ati ons Si ze Excl usi on Chromat ography (SEC)
Measures % nononer, sol uble aggregates and | ow
nol ecul ar wei ght conmponents Hydrophobic Interaction
Measures | evel of Asp-32 isonerization Chromatography
(HHCc and free thiol UV Spec Scan (G avinetric)f
Measures protein concentration Turbidity (Mean CD
340- 360 nm) Measures sol ubl e and i nsol ubl e aggregates
Activitye Determ nes binding activity of anti-IgE a
Pass for Col or, Appearance and Carity: -64 WO
2004/ 091658 PCT/ US2004/ 009613 The col or, appearance
and clarity of the sanple were visually assessed
agai nst the white and
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10

bl ack background of the inspection and conpared to an

equal

vol ume of negative control.

Sanpl

es shoul d be

woaomioaidsy swirled to ensure honogenous m Xi NgPChWS2008009613

so vigorously so as

to create air

bubbl

es. 5 b Size

Excl usi on Chr omat ogr aphy: A TSK SUPER SWB000 (4.6 Xx

Sumﬁlggf (qu

'Féﬂ’ﬁ

ll\gﬁénsused in an HP 1100 chromat ography

Ebi

e u

wations o 4

nn %)

g

Gy ——

G

15expdrirelios W
0.05% Pblysarpate 20U
chrgrgpogr aph

(Bl 5eY e
ispHioeiHCl

m

a%%?ég%é?rﬂi”'

nt eracti on Chr
ere conduct ed |[UBANgg
( TosoHaas) mﬁ)raM HP 1100
y system The |col um was | oadedoai th 28 g

e &
(ghy (
SMPpPhemM

E[O%J'a_los_et 8* §ucrose
gypgarThRapges: 20
~SP\NM. 5

Potysoubate: 0.01%-

HI

1”4

20 i n
kR LR

0.03% Hslareae &
| et ﬁoc uvet t

gradl E%M

rom2 Mto O
a UV detector|
sanpl es were diet
e using a HP 20 spectroneter

ragMgRISCANS: eHiét e BHED Ranges 50

étgm 15 sul f aig |2@ 2
- g@&ﬁ}/[y"“e'i bta%%re%m%-
g‘ﬁﬂwed in alY-ch path

The

turbidity was cal culated as the aver age absorbance

StabflitPa@40r BEOmemI E25Thiatdihe hid/An

fH QI fotrheladon | - | gE

npnocl onpl antibpdy was |determ negd a |receptor
Tem®| N§ i nhi bit]on assay spapl gs Were |dilutedito . . 4
(OC)rl? h{onﬁ\{%m Misugk [ anBd of| t heyst arjdafdfcuR@enspm Togpidity
a ok g/m infan assgyy hbua't ddainai ni ng phgsphste
h N0/ DC‘I\ fa N a Y mlla VA FRD-N e 33421 4 faY = n Pa N Y]
TJJI | S35 7 U970 U TUO70[PUTySU T 20 44U, U. ULl
Thi ngy ospl paésm Ccrogot er| plgd.6 wds @dat gd wideh I|gE 0.25
5 receptor P ncupat ed widdo the | -bi oty and o7
di | uted ant gE| sanpl e.| The "amount of IgE-Biotiin °
bound t o tf@sﬁempt@p tlhat9%8rr 4l a wi t H1é‘ct ivi t9-25
of amgi - gli;aaggno*l opal antidmdy wvas gPeasiur eg3usijng 0.27
Streptavidin- an zed uging |a
4; paﬁarrm er’d 89| :tl% curjv e-%?‘ﬁi ng progria éj} 65 WO 0.25
30 2004/091658a8T/ [US20.04/ J09ETH3 f Thé12concen65at| on 8730
anti pgdy| wasgebt ai ng@ orl agbey etit Rackard 8453 |di od&4
array spectrophotoneter with a 1-cmquartz cuvetier.
e I [
stabil] %%Rﬂ%' S 86 9@%2%%??&&1%%%%7?%@@%% W98 641091658
( 1
T(%g“)‘E Xﬂﬁ;w ?s%% ol o L aO T [Bi8hey{ Turbicity ©
Monomer | ”°
0 Pass 5.7 99.1 64 100 0.20
5 1 Pass 5.8 98.7 63 92 0.20
3 Pass 5.7 98.8 63 124 0.20
6 Pass 5.7 99.1 63 97 0.21
14 Pass 5.7 99.0 62 83 0.21
24 Pass 5.7 98.8 62 84 0.20
1 Pass 5.8 98.7 55 77 0.20
a0 Pass 5.7 97.4 41 76 0.29
6 Pass 5.8 95.5 31 48 0.38
14 Pass 5.7 93.1 22 30 0.48
a. Size exclusion chromatography for measuring soluble aggregates and fragments
b. Hydrophobic interaction chromatography for papain digested E25.
c. IgE receptor binding inhibition assay
d. Mean OD (340-360 nm)
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Formul ati ons Protei n Ranges Buffer/Ranges
Exci pi ents/ Ranges 80 ng/m E25 40-150 ng/m Hi s-HQ or
weoli2eo4/09163Ral ose or Sucrose 50 mM Hi sti di ne- HCeCATSR@E/009613
Sugar Ranges: 20 150 nM Trehal ose Ranges: 10 nM - nmM
AgitatloR stilllyd. 05% Pol ysorbate 20 100 nmM Pol ysor bat e:

0.01% H 6.0 0. 1%JI50 ng/ M EZb 40- 26 7. Fis: HO or
His- JArgHCL Range® 50 20 mM Histidi Eggﬁimkﬁéfﬁfé vl

- 0 nmVSECgHC1 es: 10 Pol ys&EBat e: -
Formnii Ve pogiammmommetatie 28 ol my & Lo bk eorerai | T

Dat a [f or 150 /m E25 in H stidine and ArgHCl
form Basson T Ti me SEE'& H CbPRE) (nont B8P Vi sual®-18
pH % % of Potencyc Turbidityd | Mononer Main O pass 6.2

9.0 |64 106 0.25. 5 1 pass,®.0|99.2 63 100 Q.27 3
rgJass Slatog. 5 é’g'olll 0. 25&196156 Jasggsé. 0 98. 998% 83 0. 27°

Formiadoid S158 mg/mP 5255500 2 g%g@,z?ﬁﬁsﬁs 307 95®00. T 97. 53742765

Form at%SZ: l%ngME%GlQ_n%Q ] l,ég_mg’ﬁ-lig,ﬂ.%ﬂ'%’@OSt ability Data
for 80 ng/m E25 in H'stidine and Trehal ose

Freede@aWilgatddpn a Tenp Tine SEC HI Cb Potency Turbidity

(O (|Mont hs) sual pH|[% % Mononer O
S bt a1 0 00" o ekl e ONOTEL OardSTa pycle

Pass [5. 7 98. 863 |124 0.[20 6 |P&E§ 5.7 99.1 63 97 21
FormulgtioRalsssual |7 98. 0 [$arbididy|Ovigdal %o Turbidity | Visual % Turbidity

Monome

Monomer ) Monomer
1 pass 99.5 0.18 pass 99.3 017 pass 99.4 0.17
2 pass 99.0 0.19 pass 99.2 0.19 pass 99.2 0.18

Formulation 1: 156 mg/ml E25, 200 mM ArgCl, 23 mM His, 0.02 % T20
Formulation 2: 150 mg/ml E25, 182 mM ArgCl, 20 mM His, 0.02 % T20

EXAMPLE 3

Samples of the anti-IgE monoclonal antibody (E26) liquid formulations were prepared
in 20 mM buffers and then stored at 30°C and 40 °C. The stability of E26 was determined by
chromatography and activity measurements. The size exclusion chromatography was used for
determining the soluble aggregates, and the hydrophobic interaction chromatography of pepsin
digested sample was used for measuring isomerization. The activity of sample was monitored
by using an IgE receptor binding inhibition assay. As shown in figure 1, 2 and 3, the
degradation of E26 is highly dependent on pH of buffers. The E26 appears to be most stable
around pH 6.0.

EXAMPLE 4

The particulate formulation is a major challenge for making the high concentration

liquid formulation, since it usually increases with increasing of protein concentration under the
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30

24 Pass 5.7 98.8 62 84 0.20 1 Pass 5.8 98.7 55 77

0.20 3 Pass 5.7 97.4 41 76 0.29 30 6 Pass 5.8 95.5 31
wo20@/0885814 Pass 5.7 93.1 22 30 0.48 a. SizePCT/US2004/009613

excl usi on chromat ography for neasuring sol ubl e

stres8ADERPaIRS. Bidbrel 4 SWhS reddlt diygi@RAOONLEy fditaecfcﬁh@ént@ltbd E26 liquid
chromat ography for papain digested E25. c¢c. Ig

formu&t@pt The B}rnmﬂaﬁ@nuwml Iepdrehina3@ M succigate, W&rfnkbrehalose at pH 6.0

w1th %3%6 gq{lcg%tﬂaa o\%oéﬁgﬁ{ ﬁagﬂlgsﬁg rpagéca;i% E%qgtﬁo}lswas monitored by

turblﬁﬁ’j/ HéRhteRiend! Pikes(oModR rtﬁéfeih)e thEHiicy iof YE2WI Mﬁhon( MecMases with
Hoher) Turbidity 1 Pass 99.5 0.18 pass 99.3 0.18

agitdtimesti®. The additipmad @Jdeast @.QIF HEopatydoshate ms @ssem% for reducing the
ng/ M _E25, 200.nmM Hi s,. 0. 02 %
partigflate farmation glndqr5glen%feﬁ§edE§g{gwti SRRy d@uqts Z‘fﬁerﬁi\ﬂlﬁ gbserved for

concgggﬁeg/ﬁfggqulﬁ 5fR%God. hawi n stud : TO After 1 st Cycle
After 3 r cle SEC SEC SEC Fornmul ation Visual %

Turbidity Visual Mb% Turbidity Visual % Turbidity
Mononmer r Mononer 1 pas 9 8 pass 99.3 0.17
pass 99.4 0.17 2 pass 9&@1&%%3 99.2 0.19 pass
99.2 0.18 Fornulation 1: 156 ng/m E25, 200 nM Argd,

igzlgi\/l s SIBQV SO% o ({ﬁﬁ%%(’&%lgﬁl@&% fi{) Z%g/@mg{ﬁreconsuwtmn of

the Wilﬂéd 0E25 hincadabing | GE saRnesicomedtioan irbisicky t‘r(eEZ@bermble particulate
l'tquid fornul ati ons were prepared in 20 nmM buffe
formatign tapd rregtlisriadtha redptonryd wPidity Terding: Auneng 6]fie Eﬂé@ tested, the

forrrma}s %fvt%l [K'[r% ?fk]lh%)pea]l‘g t& H!l nt%& qggségﬁ%dﬁg%l?ecéﬁﬁ\?t by salt concentration

Sl ze exc usi on

on 1648&¢hgltBE tilBiRY Paadingthab ABo $eéiibbservad Jo Bzt pr‘épar&!ﬂdsmg‘l & TFF process.
hydr ophobi c interaction chromatography of pepsin
di gested sanpl e was used for neasuring isonerization.

The activity of sanple Wﬂ]@ked

The liquid formulation of E25 in the presence of ArgHCI also appears to have better
stability than other liquid formulations. Figure 6 and 7 show the stability study of E25 at 150
mg/ml in liquid formulations containing ArgHCIl, CaCl, and MgCl,. For liquid formulation
containing ArgHCI with or without sucrose, there is little difference in heir stability in terms of
turbidity, isomerization and fragmentation. The liquid formulations containing ArgHCI are

more stable than the formulation containing MgCl, and CaCls.

EXAMPLE 7

Figure 8 shows the results of a stability study of E25 liquid formulation with acetate
and histidine formulations. The formulation with histidine has higher pH than the acetate
formulation. The results clearly showed that the E25 in a histidine, ArgHCI liquid formulation

are more stable than under other conditions.

EXAMPLE 8
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by using an I gE receptor binding inhibition assay. As
shown in figure 1, 2 and 3, the degradation of E26 is
woigilogiadependent on pH of buffers. The E26 appeams2i08/009613
be nost stable 20 around pH 6.0. EXAMPLE 4 The
parhe dighadodcémratioh af B2 das fernieplat gellialthem@sencebf certain ions, such
making the high concentration 25 liquid fornulation,
as cibaive ideinates e Mol Gtdedepaiculaily i FesEEMBIAILEBES °C. Using

h 2 /091658
aceipe L0 0 S OHES ety B &3 SRt PS4 1o dnegs faeny 20 gdenl wihou

gel &Iﬂ,@ecqﬁgakgfonggu@gl tation study for a concentrated E26
formul ation. The formrul ati on was prepared in

20 wNIsu00|nate 192 mmtrehalose at pH6.0 wth

di fferent concentration of polysorbate 20. The
particulate fornmulation was nonitored by turbidity
nmeasurenent. The result shows that the turbidity of
E26 solution increases with 5 agitation tine. The
addition of at |least 0.01% of polysorbate is essentia
for reducing the particulate formation under the
stressed condition. Simlar results were al so observed
for concentrated E25 liquid fornulati on. EXAMPLE 5
10 Figure 5 shows the liquid formulation of 150 ng/m
E25 prepared by reconstitution of the |yophilized
E25. Increasing of salt concentration inhibits the
reversible particulate formation and results in the
reduction of turbidity reading. Anong all the salts
tested, the fornmulation with Arg-HCl appears to have
the least turbidity. The effect of salt concentration
15 on lowering the turbidity readi ng has al so been
observed for E25 prepared using a TFF process.
EXAMPLE 6 The liquid fornulation of E25 in the
presence of ArgHCl al so appears to have better 20
stability than other liquid formulations. Figure 6 and
7 show the stability study of E25 at 150 ng/m in
liquid formul ati ons containing ArgHC , CaCl2 and
MyCl2. For liquid formulation containing ArgHCl with
or without sucrose, there is little difference in heir
stability in terms of turbidity, isomerization and
fragnmentation. The liquid fornul ati ons contai ni ng
ArgHCl are nore stable than the formul ation

contai ning Mg 2 and Cad 2. 25 EXAMPLE 7 Figure .8
shows the results of a stability study of E25 liquid
formulation with acetate and histidine fornul ations.
The formulation with histidine has higher pH than the
acetate
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30 formulation. The results clearly showed that the
E25 in a histidine, ArgHCl1 liquid fornmulation are
wono®/mwiakl e than under ot her conditions. EXAMPCEU82004/009613

-69 WO 2004/ 091658 PCT/ US2004/ 009613 The hi gh

con {i f N |l | ¢ st -
o oo bE 3} @bt FtoGAR G, 5F e of 125425 mefpl, pH ~6.0
ul ftcgpikhabl @%}amﬁ_@ﬁt | Tippadityy at Antibadye Visual

Exc?)i’l«gtts
enp

e
N3bk ¢

Sucifuty

SucGhiteat e 1912yo RechyoReoati ng 1B Cel

.Lyo R
Citpsaedi
. di
CI@E d
NafS(&t a

Lyo R
Na d

Phosphate
Acetate
Acetate
Acetate

Histidine
Histidine
Arginine-
HCl
Arginine-
HCl1
Arginine-
SO4
CaCl,

rature of 2-8 Using arginine-HCL as _ an
i Gowceaiation us to fornul at BOE25 GREEHIGEPR « Aapearance

/' without gel or pregcipjtate fopppiion. 5 -70
04/ 0 8 PCT/ US2004/ OO%?%@TabI e 1ngf fect of
us excipients on gelationggef E25 at 125 ng/m, pH

ody Visual Cbype®etomti o®.2t TO ConcEStration Clear

rance _ MM (340-360 ng/ m SWFI Recon 0.21
 ear 13Raq 18g‘y‘ﬁgﬁc%con CEBZS 125 Cl&ar Succind

o Recgp 0.31 i:géR@@én Sugginate 19 Ly Recon 0. 28
el Ctcrate 188 Lyo Recon Pending 125 Cel

Na2id34 Pendi ng Gel
Pendi ng, Lyo Recon

econ Pendi ng 125 _Cel 2S

ng 1288pal est¥pRepbsphs®dnPendi ng 150 Recon Cel
ng 125y 0Opal es et 188 Lyo n Pendi n
| ear §9Ac:et at etggiﬁfyc/éc?PRe?%ﬁdlé’gndi ng 1 d ear el

t e Péndiy® RecdyoReos ngPe2dingl ear H2Stidi ne 94Gel

Mng

econ 0.19 125 Clear Histidine 47 Lyo Recon 0.24
| eaPendipgi ni nkyo Rseon yo PrediBa 0. 25 187 O ear Opiegscent
Pending LyoRecon  Pending 125 Opalescent
188 LyoRecon  Pending 125 Clear
94 LyoRecon  Pending 125 Clear
19 LyoRecon  Pending 125 Clear
94 Lyo Recon 0.19 125 Clear
47 Lyo Recon 0.24 125 Clear
150 Lyo Recon 0.25 137 Clear
200 TEER 0.19 162 Clear
150 Lyo Recon 0.27 137 Gel
125 TFF 0.32 147 Clear
125 TFF 0.48 147 Opalescent
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Arginine- 200 TFF 0.19 162 Cear HCO Arginine- 150
Lyo Recon 0.27 137 Gel SO4 Cad 2 125 TFF 0.32 147
wGCherr091dsgCl 2 125 TFF 0. 48 147 Opal escent - 71PdDUS2004/009613
2004/ 091658 PCT/ US2004/ 009613 EXAMPLE 9 Expressi on of
protein or antibody i n EEXAMPIIEPs exanpl e
illustrates preparat.i on.of an d formof a
desired protei F2BFESSIEN QLPLOflOr YLIDL B G99t
expression in E. coli. The DNA sequence encodi ng the
desired protein or antibody is initially anplified
usThiy exselpbe ilkdirRERpmparatios of Thenplycosytsed foonl of a desired protein or
.contain restriction _enzyme sites which correspond to
antifady by geqonptinany sXRgssioReinds- el on t he sel ect ed
ex ¢ dels . . oo ! S o pe .
IS BN SR g AU P RREI5H00,  BB A Syt vsing
sele@BRBCR ffritaérsy dthefpriomsrEshaidd tontdid r8@6ciBN énzgiealite@ivhich correspond
Gene, . 2:95 (1977)) which contains genes for anpicillin

to thentestrictipn Gpeymp sitey 8the spleeted PrErojHRR JECHE o garewdef expression

' et Lon S r e. P ..
vl B2 ELLEN SRR, ARBRESTARE, b fdze [ B Bom . co
see Bblvaregstdll, Gére| 2195ef197AY Iwhicicbmtaias sReeURRCREpiIWINIL And tetracycline

.encode for an _antibiotic resjstance gene, a trp
resisgAngero tldE vegtopas digested avthetestrictipn: enaingyanchdeghiosghorgated. The PCR

S y RO [ g ent.er oki. nas .
5T, EOHRES, 1RbYRRBRHETTF: 808 B PRLOZER) pgerioty imcice
sequpiic@t eiliiclplenédtel 100 i, arltidbidiidarebisAASE ke, 12088 promoter, a polyhis leader

. termnator, and an argU gene. Additionally, the .
(inclydipg ghe diagt sinct b codans| palyhisnwauenesi g ehterokinage cloavags site), the

. ] t ©and.3'. sections of .the native
couf i, o# L DUSLRLEEcH, e Ui RO Py BB R G, an
argUapérieb 0AMiditibnelly,i iatveodr Thayt icRide Sat 11880 nds @ekigBficant portions of the

transforma selected E. coli strain using the 20
untrapskafed fs apd 3 csectians of thesagiyesegucace apcleicagisrencoding the desired protein
Ormﬂﬁgﬁgfornants are identified by their ability to grow

on plates and antibiotic resistant colonies are

t hehe Sighesd eixtund asmheh NG @atak@ornt 205é@6ll #Noli strain using the

confirmed by restriction analysis and DNA sequencing.
methgds descebed bhanbioak epal. grpvm dvanstorghntsiare ideqiifietl by their ability to

i ch as . broth suppl enented with.
eroC i L SR b TRBbE e g il 3¢ Rl SRAEE. bty pava can be
isolattgi@@d confirdfed Byaesttialiéh @alyalsaml TCAlseqertingr e. The
cells are then grown to a desired optical density,

duri ng Selbsted clones expbe gxivenhopraigbt oy liqwidtawttneedmedium such as LB

broth supplemented with antibiotics. The overnight culture may subsequently be used to

inoculate a larger scale culture. The cells are then grown to a desired optical density, during
which the expression promoter is turned on.

After culturing the cells for several more hours, the cells can be harvested by
centrifugation. The cell pellet obtained by the centrifugation can be solubilized using various
agents known in the art, and the solubilized desired protein or antibody can then be purified
using a metal chelating column under conditions that allow tight binding of the solubilized
protein or antibody.

The desired protein or antiobdy may be expressed in E. coli in a poly-His tagged form,

using the following procedure. The DNA encoding the desired protein or antibody is initially
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After culturing the cells for several nore hours, the
cells can be harvested by centrifugation. The cell
woebd4mb1i3Bt ai ned by the centrifugati on can be PCT/US2004/009613

solubilized using various agents known in the art,

ampBAEd tdig Sdcidd PCREAinERS 1 TIRGpihers il contadiektbiodyn é@fme sites which
then be purified 30 using a netal chelating colum

correppdad tcc&ndrcstn@tm envatneasiles wn tthe) palediech @Ixm‘gsswn Yageor, and other useful

ein or.a s I ed

sequspcegrﬁrpgé ﬁEf%%%legfxﬁt}% §€g]€bpﬁ‘f ﬁXrEsla 108 Jin ation, 5 d; P}lﬁl cation on a

metd] @BE8EL] QIifhn, #hdliRGebRBCc FRhOAMNE cRIPAERULEE - Th_ErIQC@Nﬂ\phﬁed poly-
encoding the desired protein or antibody is initially

His tagged/@qﬁer@mé @@Jtﬁﬁshg%@d mmamaxmesmmecmrpwmhed usgggli tagransform an

. pRai Beietnon Augiheos PLAIRRRbRTRAY toa s6HE Py TRt clpPlacto)
Trafsfrtnbh(S ta!ré’ﬂrs@ gm i LBec%n%‘mBQ 80SRY/AM tc%eﬁ?&ﬂﬁﬁ %? B@‘C with shaking

vect or, her useful sequences providing f
untiled:f Odd éﬁ(D oﬁBeIS isetehctiede Culames atitien dihited 201160 fo]damtodCRAP media
i cat.ion el ation colu

<Pre$qli%i éﬁbwﬁp& 3#3?&3\&@#@ OEZHtge%Oémfﬂ sipicePhi20, 1%7 g xc1, 536 g Difeo
F

e e e S P e e 8120 §IIMPOS, pI 7.3,

0.559 ansh giurosenandE7 il MgSox) alhrhgﬂﬂvmforsippmxmﬁtﬁly(mm_ Bours at 30°C
fuhA(tonA) lon gal E rpoHt S%ht pRts) c p I aclq(%

withishaldag.o PARAIeS 2k EIOVES 10 KBRS PRSI agglysis, and the bulk

h 3 shakl

cultlgg ﬁg&%ﬁﬁ?&ﬂb? |létl tfr]eé g%lﬁ ggllgj Fltgtar iR girég unﬁ[‘éﬁﬂaﬁ Bon and refolding.

SOEJ.%lzfpﬂsté frﬁﬁDOG%Plrﬂchemen(qnfoﬁpe(ﬁdﬂ Qypeﬁbtx) nsgre%u@%nded in 10
2S04, 0.71 g sodiumcitrate

1.07 g KC, )
volughel éWéV)EPf7cM avgnisines 20andy By, pr3 @effﬁr Sheld fedighn (¥l gad sodium

tetragl:%%a@/e r(ré v#d?&'t é gmgﬁ%%g&m\%é%go %ﬁg@ g\%ﬂ% ?esﬁectlvely, and the

soluipp imirtmtcﬁfbmlgﬁ -aB@°QoUrtss step 3&Glts in hhieﬁ;litakﬂdqgotem w1th all cysteine
~Sanples are renoved to verlf%éexpre33|o % SDS- P,

res1dalﬁg%§ﬁ§k%d by slfitplizagon«The splvinelsi eonirdhgsd ALELR0Q Epm in a Beckman

Ultrﬁ)c%h fple 36 ellnln r'[éi? % BQI%Iadaﬁ i &l e(ﬁ WiGF 8- 5“%111 50f metal chelate

I on and I ng . CO paste Trom
coluiinnl-btffﬁf M gianidiﬁe (2@ -l rigy @l Etl}sand Bliered tlﬁ“ﬁ@iﬂﬁm lrﬁlcron filters to:
10 15 volunmes (w in7 M guanl dine, 20 . mM Tri

Clariy. o T TS FeaShi 19, PRioE Sl %WUW-NTA metat felate column
equllb;&[fkﬁ% An éﬁ%ﬁ%@l ﬂ?elgtg%%ﬂl € e k %Q@Wlﬁ%dﬁ{onal buffer

r espec |ve 2 an tionis

cont&ifnirgl 30 mOW eMmida@ble (@altdéeherh) iUird toeqle), quIWtAS iThe @rotein is eluted with
denat ur ed grot ein with all cysteine_ residues bl ocked

buffercoptaining b9 raltliigridazelse Iertinns sAntpipingthe desitrgaryolin are pooled and
stor QQCr plgf]o ein %o&%ﬁﬁgﬁ&} Lx&tfn?’«}‘;tgcgtbgf&g? Jo%ano$ afn2?0 nm using the

e super na ant unmes

calcgli@l @k€nction CobfieTenbbdst bn (6 aMigi@sid igaence20 MM Tri s,
pH 7.4) and filtered through 0.22 micron filters to

c| dh¢ pioteimp aregefpldad adidutingdbe sample slayds imﬁtf@slalywrmared refolding

e 8958 o) B T L 5 S0 S L o, 20 o

glyciet BndddichhOmEDTRAUf fReffoldm@n¥aluftich Jare Octiteh Nod@7@| @e final protein
(Cal bi ochem Urol grade), pH 7.4. The ﬁ;OtEI nis

concehiyate igibetweeh Flfte rloemmgmumjm.’%@hmfo ingasodition is stirred gently at
4° CatI ac& 38rhsoulgsonll“ﬁé rr]é rtlghr%agt?osnl {secijuegcr:k?etdeg) thaeraeddﬁlon of TFA to a final
concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the

solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final
~73-



10

15

20

25

30

25 stored at 4C. Protein concentration is estimted by
its absorbance at 280 nmusing the calculated
wexbti4voidsen coefficient based on its am no aci BCT/US2004/009613
sequence. The proteins are refolded by diluting the
conceAFRIGR. S TaW ¥fol dMdOprotes R ¥hivnepedreshetded0ladPaigs ROVET@Fersed phase
consi sting of. ZOOPrTM Tris, pH 8.6,%110.3 MNaCl, 2.5 M P
columnamings mivbida/suféiroé 0.196 Tik wish phition wifiva gradigntpfaetonitrile from 10
fal.din | ures are sen .so that the fin pr ot ei .
o 8055: el Tt Einb aPag afeet Amufived bE ShagfaSamide gels
and JEdR! &J'ngdiﬁlﬁ%_%h‘}dfgb%ub Sefoldeli 6B Ml pooldd. &endiBMly, the properly
12-36 hours. The refolding reaction is quenched by the
refoldddlispéotas aff mdsEAreteina afé alated atdhe drwashrompeniwéitidhs 4%aCegbhitrile since
of approximately 3). Before.furiher purifjcat.i. ) )
thosg PSP gt o 1B Mo ot eEioG, aﬂaﬁeﬁrﬁ@ interaction
ithHpE " Eerkdd 306n acRI OO Idd bfscies AdAGehILyOe1gred Yot R acetonitril
witRE" Skl biftse 30, AP itcles A S8t Cordteh BOH R acetonitile
conctheatioak o ld adtligherotoaksolviag afisfoldetl dgmagpdfgatoeims drdpo thesiesired form, the

R1/H reversed phase colum_using a bile buffer of
revegsed phase AlRiA{se 1EMAYFSARIGIoRH %Olﬁrtg?ﬁaé?ﬁqgsof acetonitrile

fr : ' : j ' 8
554, a0 o SHOLS Ol S0 M7 o s
acetaidilé randvednsinpontoanthd sigeahooh gtrogon gireatdladdd iwioal NProteins are

are pooled. Cenerally, the ,ﬁ)lr operly 5 refolded species .
fomglﬂat%gg}to @,OomM ﬁgepgq,é)}&q:ﬁ &athaQ- 1¢ M 306iia chloride and 4% mannitol by

aishGREOF Ny B, AGBh A, R0 SpArmy A e R Cret e fifibrated in the
fornsiiteh dedef amastérile Giltaetdi on with the reversed phase
resin. Aggregated species are usually eluted at higher
acetonitrile concentrations. In addition to resolving
m sf ol ded forns of protei nﬁﬂﬁpﬂﬁ]godesi red form the
reversed phase step al so renoves endotoxin fromthe
sanpl es. 1EAptesion@f rateintod bmibugytiheahohgles disi r ed
protein or_antibody are pooled and the acetonitrile .
r e B e ampiBlusirgen preaaration ahe gotertially ghsoilated faapms Af the desired

. ' - e . f. ' 20 nmV
prot}i s SN BY pecEhBAELP St Sion MR ANEA L2 20 100
mamht tvettoRYpRKY ddeySEB 307,210y, ptllishéd Maadh 0, 1889MgisGiployed as the
Superfine (Pharmacia) resins equilibrated in the o .
expressiqauyestqrorOpismelly. AN grcedingdhe designdepyotein oEsgpiiiody iy fgated into
: Pt Nt . . | .
pRaS P LA, Bl Sl QPUIRP AR THRAL 5 | om ot

suchtisYleqsibk@ieSafieoos endl., shgradesi red protein or anti body
by reconbi nant expression in manmalian cells.

: 20 The

vedt ore erpimximente thepplegigd hogtzeellp asiyibe@d aells-c Humgn 293 cells (ATCC

1 v o LS (o)Y he ..expr [ ct.o .
corki$P by S iR, LSS L g such as DMaEM
suppléthdndq WithSfetdl Galfeg@dnimtad @ftcaany, tiutsaltevngdnents and/or antibiotics.

restriction enzymes to allow insertion such DNA using . )
Aboni Hhpg 8rPNAt ing the desired protein or antibody ligated into pRKS is mixed with
about 1 pg DNA encoding the VA RNA gene [Thimmappaya et al., Cell, 31:543 (1982)] and
dissolved in 500 pl of 1 mM Tris-HCI, 0.1 mM EDTA, 0.227 M CaCl,. To this mixture is

added, dropwise, 500 pl of 50 mM HEPES (pH 7.35), 280 mM NaCl, 1.5 mM NaPO,, and a

precipitate is allowed to form for 10 minutes at 25°C. The precipitate is suspended and added
to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is

aspirated off and 2 m! of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then
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such as described in Sanbrook et al., supra. In one
enbodi nent, the selected host cells may be 293 cells.
wolzoeoB88 cells (ATCC 25 CCL 1573) are gr ownPCoD/US2004/009613
confluence in tissue culture plates in nmedium such as
washMEMth sd+aRl freseant BEmWMirkdh fediah i alideds@duhe el are incubated for about 5
optionally, nutrient conponents and/or antibiotics.
daysibout 10 g i f DNA encoding the desi red protei n or

aDPnltélpg)o gra%% 21 Lt glpo &%gg ﬁ]@nf %ti(oeﬂds" a alitugetbonguﬂdt ium %5 removed and

repl&%hlwﬂs gulgﬂ'g’ rﬁehﬁﬁg hoa®dor dileEOm¥eRini forkiBink 0 ﬂClV&M S-cysteine
Tris-HCL, 0. EDTA, '0.227 M CaCl2. To this mxture

and i20030Ciuit éscﬁ—mdﬂmmmse AB@Oa gi2 bfurSocwhtinEPES (eriditioned medium is

collgeh EpRRBES Pt WP 1ot sk 226 SFREER. P processed e
I
oo 5B A8 Sl EAPRR A, Mintod b0 308 6 e o 0
desiad| protedn msecinuhodys The pultaee domhiniggn dadsfedted telkOtay undergo further
lycerol in PBS is added for 30 secaon 93 cells
incu atéont s fieees Gumapesbie Sied pt%}%@%%m S@g?%eﬂ 1035 ed
aft liUMETEEHEG L Be ddshSD fB%éi %[nahﬁbo%gqﬁ% @@Hl&'&)ﬁﬁced into 293
ceI s are I ncubated for about 5 ays roxXi mately
cellsthiraﬂsmmﬂy wfrigate dhetrdn anfafenkihod slesdribed byl Samparyred etad , Proc. Natl.

is renmpved and laced with culture di.um (al on
AcagheSci s QSR urABeeIa R #YW3D W?W%B%—yc‘?s"t Sé’i“m?% flgsk and 700

/ o d. Th
X, R SR B e 48 00 . T s
flrstQQﬁﬁal&fateﬂtf&an]ﬂE spisyeriflask by eentrifugchtibo adé avashitcdowith PB%. The DNA-

. Th '
dext?zgqs prpq:elfﬁtz}tg, gselgcé%%eglsc’(?é%le %gl:l peliet %qrbfgp%ugg d %?e?]téeated with 20%

glyc@fo? ?(ﬁ'rybesegén(fs NG astd§ %J/l{heﬁjss?é ol an% u‘?rp 4h8 9 Yntrolll€ed into the spinner

ures containing transfecte s may under go

flask Wohtuging i tissudb aultore @edisgr Gnuglnﬂebcmenb um)uhan dnd toel pg/ml bovine
mediumis tested in sel ected bipas

trangfprr makienADO oM Agise theraradiensd @83 id P@tlafugrsd ani filgrgs to remove
cell{rﬁ}eﬁ &) eng Pt—[rhg(gglﬁl fé dOﬂ{a?lllﬁ%gl dp@(?kés d ({f@:@é& Ef&élﬂ ot ﬁhtﬂg)d can then be

an s ate met onpar yr ac e
cond@ntrate®r agd MNaifled bhcady Sddcted IdetH&d5 svéc]:198a];) did2@®& and/or column
cells are grown to maximal density in a spinner flask

chrogppgography.- g DNA encodi ng the desired protein or

?:’lﬁ S?&g% ngcéﬁdgﬂe% &%?1 eﬂrétgﬁ%gz?ltlpggaf&ﬁ%é &xpidsSed in CHO cells.

The GNArdntodiag ilgndandd \paiblﬁCbrWntlho@%gat%mt@bRKf&add)et teasfected into

&re0|p|tate is incubated on the cell eIIet for four

CHQ sgHs usimp knewn ﬂ@agamé sueleat £aPRi Oh -defftiater ¢ dessFibed above, the

cell c%ftﬁ ? gh d %U&CSMH ?&f c%ﬁddvﬂﬁncuﬂﬂl% medium (alone) or
ro uce e spi nner contain

medtnlrﬁ %Uﬁtaﬁlbzﬂgt alfaﬁldmjéll Bhﬁﬁh &97 Srmelioviine Aflﬁﬂﬂétérnandlgﬁhelpresence of the
g/m bovine transferrin. After about four days, the

desiaghnpriotain 9e @nieesiya thes celirie mediye anaynbe fenlaced é’alﬂt éerum free medium.
Prefrggggﬁreilg e&lﬁh]l gsl ararggnéj %% ed for -ggc?utfﬁaﬁ‘@loda&i) [Heﬁ' E'?:gg&ﬁg%ed medium is

e| n or a can t
harv‘éﬁ’t@&el"'ltlfe%%iuﬂﬂé’orﬂéihinfgl 1B eRyresded d‘e@ir&ﬁbﬁjﬂelﬁ&irfw@iob@dwban then be

as dialysis and/or colum
concentrated and purified by any selected method.
Epitope-tagged variants of the desired protein or antibody may also be expressed in
host CHO cells. The DNA encoding the desired protein or antibody ligated into pRKS may be

subcloned out of the pRKS5 vector. The subclone insert can undergo PCR to fuse in frame with
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chromat ogr aphy. I n another enbodi ment, the desired
protein or antibody can be expressed in CHO cells.
woher4bliissencodi ng the desired protein or anti bedy/us2004/009613
ligated into pRK5 can be transfected into CHO cells
a selaSted gpikspRewg sIvhge Rt®IFHB ha@ﬁltd?ﬁB@luIGVmEFeﬁﬁfaéﬂmn wvadgtor. ABhe poly-his
descri bed above, the 25 cell cultures can

taggpe DRNfh erepding fhe dewredauptain orepilBREdn ¥ Wnctmft b wibgloged into a SV40
dr1v§r§§8&8% ﬁgntammgd Zsﬂe%ﬁgﬁ z{}ké}gs@hrz@d{%%ﬁb%r sselllé‘tlﬁo? f stable clones.

onin er d ermnin Fesence o0

Finall§sihe @CHOr @118ichn @k tainbicbedY(as ddisenbéﬂ awVe) e tHenSIveN dﬁaven vector.
replaced with serumfree medium Preferably, the

Labelingt mee be peeormeds ratdegerited abpveittoovegify sxprasseon: hdhe chbure medium

condi ti aned ..rhe I um
coniiie ok SR sHE PolibHi ean A ASRE brossh T Br Y g s, poncenteated
and ﬁﬁ&”ﬁéd’l%nar@f%ele&éd(iﬁ?&ﬁ&ﬂ i@t fbyand-gnidté bEThilyehdiatography.

sel ect ed net hod. Epitope- taqgﬁg variants of the

dedihe ddsipadopreiein or arfiodp many alepybaexoedsed axpHE srdiog GOS cells by a

P PR ) PROE PR A I HOpRis g e B EorSias ot Rpre
thetwéxfﬁegéi&{ in '@I@OS&%'@ 3% NE&T siB@nhd TeR6 R gPHB8cedure.  The
to fuse in frane with -75 2004/ 091658

prot&iQy AtdS2Q0essGD 86 18 IgG sehguice dnepiitcagdeesitginswhishdbe aodmg sequences

o BB R IR S ST RS S o
IgG AR5 PRE Ye Jit}S Rfucf@cdnfBiing %esmhgé @I?Zjaﬁd‘bﬂzado%yeﬂﬁs and/or is a poly-
driven vector containing a sel eétion marker such

Hlstaggﬂifoun sel ection of stable clones. Finally, the CHO

can tra fecte as des ed abov ith ;
SvEsTer g BRCi oy s P SN BS Pt hedin SCHS expression
vectgle%@fn@bﬁgn&@&)vt%chrfl@ue\éeﬁé fa¥s R Q§Shﬁﬁhbeﬂ@ &l CHF}@nt Protocols of
medi um containing the expressed poly-Hi s tagged

Moleedan BablqgyoilBiin34do, é@hn Baithy aminSotse(998). c 6HE@ rexpeetssidn vectors are

conq%lfrl]lgt_p chHr)] é{ame go bgz]ltﬁ:ﬁ%/ 1St t ed g‘él ?ﬂﬁﬂ?/ cicf-ltﬁ% Dﬁé o¥ élaterest to allow the

con\@hi?:tn? LM @ing HHATIOAN. MEY V%lc‘ﬁ)? &l &RRERDAGH MO is as described in
/ or CCS cells by a transient expression procedure

Lucatsr eltnaD-Wm:lal Usidsy RanoRASr ($THbl'E%Xpy¥esiand uses the SVA0 early
rocedure. 10, Stable ex S in CHO cel | s, i
ProrQIPY ARG iR OITON Rl Ry COPGL QUREreSirfit i dofolgte reductase

(DHS’\*E §. DHHTE é}?ﬁgssﬁﬁl SRmid g?él@&[b%t fob Shble IR RARB &% i) pladihid following
i ch the coding sequences for the soluble forns

trans(fectgm extracel |l ul ar donmai ns) of the respect ive

ns are fuse 0 .an Gl . ant
D e R R B s RS A EBA i RSB gt gpproximately 10
rmllgﬁd'{jﬁg LeilsBushfY ¥ mfﬂ'efclatlg/g&%ﬂaﬂlg rtfﬁhsf@éud:noféag 1§ @uﬁ%c‘c (Quiagen),

catl on, e respective are subcloned i n
Dos EKitehs sq”Bmhrmthannhsman Hicartand grewhias dremﬂbed; in Lucas et al.,
descri bed in Ausubel et Current Protoc of

SUPTRp 1P amaisi o 59139 ogfls gre r%n 1y 3 AR pég}r fur er%ﬁg/th and production

d%&ﬁggc?b 1§40 expression vectors are constructed to
* Thave coerrpatlble restriction sites 5° and 3' of the DNA

of Thatmpeks cotamidgotve phgmid DNA are thawed by placement into water bath and
mixed by vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of
media and centrifuged at 1000 rpm for 5 minutes. The supernatant is aspirated and the cells
are resuspended in 10 mL of selective media (0.2 pm filtered PS20 with 5% 0.2 um diafiltered
fetal bovine serum). The cells are then aliquoted into a 100 mL spinner containing 90 mL of
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conveni ent shuttling of cDNA's. The vector used
expression in CHO cells is as described in 20 Lucas et

wal004/0bls8 . Aci ds Res. 24:9 (1774-1779 (1996), panaSueas09613
the SvV40 early pronoter/enhancer to drive expression

sele@fvetmielis DAfep1-2i daiygries telinge damyeltal iated 250 adugtiase filled with 150
(DHFR). DHFR expression pernmits selection for stable

mL sri¢qiitve gzaveh mﬁdmrh@né linshhigd BH3 T Gwi Mger anothes fze%@aWénZSO mL, 500 mL
ant 20 B SR o8 Tt bt £ FENISE” T Pl ig i phaneed with

fresit et Wé@ﬁﬁ{ﬁgﬁldﬂarﬂ\&@édsﬁﬁsﬁ)ﬂ ihgediREbh Aedigad @Hih‘éugh any suitable
Superfect (Quragen), Dosper or Fugene (Boehringer

CH(D/mdlraemay be Ewlmﬂl & pmd@ctgwromﬁdlam gbe¢dbimdUit Patgato. 5,122,469,

-7. cel |
souf} 1Bk, 1948 " APBI TR Yo S iioh B et 1.2 10
ceumd@&aa;bé thd %éIPWumEMW [seder&aih&. NOAYaY hetIJ%'sgﬁﬁbldls sampled

are thawed by placenent into water bath and
and apargdg twithfdterek ainip. cofilmercodt Ontday 2y dieppinatt isdampled, the temperature

shifGidpritigat 20 Tbo SUERSElSoR At O Mgt i rniipm (o8- 35%
polfgﬁnsgfkﬂ(ﬁ;taﬁg andisidae 9%{8" SCoflng B3UMENLad GrﬂdeloErmﬂsmn) taken.

ective nmedia (0.2 gmfiltered PS20 with 5%
Thrcmgﬁomxrthd pedduttiar, ok pHes adljuktod an eeesauyrja kekipat eiedrbgnda¥.@. After 10

sy o Bl s B 2 8y i

and gﬁ%lggg rtrlﬁfog %f a2 %ﬂ%/ Bilted h?hé: ?ﬂlﬂr:ﬁe HR difheP bR ﬁd4°Cr6101mmed1ately

nner l[ed wt m. sel ective growth
loade® dhtoroohmahsi focplo#ficadomt 37C Af t er anot her 2-3 days,
250 nm, 500 m and 2000 ni spinners are .seeded with
x Ton ticeptl s tazgr comibcise theaPrPemsArh aeﬂaiag g & NENTA columnn
Sy
(QERSRAT A ) SIS ERURASIRL R AR o concntton
of Syl bEleemnHmmﬁeﬂ mdprm guciped nntoedd tthNISSEAI doboinn aquilit3ated at 4°C,

in 25 ST cHanp iR e ik Sspiah BRIl SV MAGI T M dngibecls gt aflow rate of
4-5 i'rﬂ/%gﬁ Wr 16 %ﬁﬂ%ﬁﬂf@-eoh%nqéyvagledt\bﬁh G&ditiort %ﬁfhbﬁﬂ g)ﬂffer and the

eterm ne , the spinner 1s sa
prot&paerlgueﬂ i bl]mhb]tanen énilffm conintgriRAcedimi@azalay The higkly purified

i.nner is sanp the tenperajure shifted 33C,
protglﬁds Sepsgguestly glggalt@yi Lmt§| %ggrgxge bpffercantaining 10 Hepes, 0.14 M NaCl

and %g/gw'n%% I 5519%8 a/g?{ ?5 %'%a% m&j%}%ﬁ'ﬂ%’ €1a§ HuFOshd stored at -

80°A.hr oughout the production, the pHis ad] ust ed as

necessary to keep it at around 7. 2. Aft;r 10 dag
UndmmuapRdhesaFE Py ﬁ@HStB’éFSo‘W PoYieq From: e con itiored media as

foll%tvﬁsj tTHeecoh&BBg%i’ ﬁgﬁrﬁﬁ& %?uﬁlf)@&rﬁ ?fbtelﬂ')ﬂgcélhlnﬁ?f’hé}glacia) which

ough a filtrate was e

had $eet ethmbratfé@ ifr20i r[’(MENaqﬂﬁ)hphaté baffied pHnGé.8. cAfternnsdiigrthe column is
urifircation, 15 For the ¥) H s tagged constructs
was qdee>ﬁ¢rt§t\@ishw1tbreau%@r4tlopé&lfﬁ9§ figreaciHOn A H)Q ] Gitrié acid, pH 3.5.

I
Thegeﬁéeacg@ﬂé (f‘,”} | one Cf:%hefe%}& él ltltgﬁfaz%:(g g Ceﬁcﬁﬁgﬁ orﬁl frg‘ctfgggﬁﬁjo {'u%es containing
275 uL of 1 M Tris buffer, pH 9. The highly purified protein is subsequently desalted into
storage buffer as described above for the poly-His tagged proteins. The homogeneity is
assessed by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman

degradation.
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of 5 MM The conditioned nedia is punped onto a 6 m
Ni - NTA colum equilibrated at 4C, in 20 nmM Hepes, pH
W@ 24d04/00u58 er containing 0.3 M NaC and 5 nM i npdaask®4/009613
at a flowrate of 4-5 m/mn. After |oading, the
colum is washed with a@XAMPIH 1¢qui li bration buffer
and the 20 protein eluted with equilibration buffer
cont ai ni ng 0. 2BXNEsSand 811 Of 9@t P A XG0S

0 ! A oS S tocl R Babl ECp BT fe LI procein o
antilfﬂdg@n?easwth a 25 m &5 Superfine (Pharmacia) colum
and s

~stored at - 80C. Immunoadhesin (Fc-containing) ]
coigst; yeass expresspur Véaiasl afer emstrieied frdntracelabr @ézd(uatl% or secretion

o R S, S AT RSP RPLR: BB, IR dcfling asires

prot&ifl lﬂrlﬂngﬁédfgn | he2SofiMdNas RN @it6 sBiAHIE restidticd. dhzyme sites in the
After loading, the colum is washed extensively wth

selectedi plasinidain adeibtof dieact nsfaoelbila exprassioni tHor seetian, EINA jegcoding the
.acid, pH 3.5.. he el uted otein is, i i at el .

desifzd prin 25 TEpoRb RELE: g FﬂtoftB%éF}eS{‘Irgeﬁ(’jlﬁi%‘%t Ygsther with DNA

enccﬁﬁigjﬁienAﬁ@IZ/@Zf’DHJ kr otdr, M ddthv® Sl §leptidhiioP othBR@nammalian signal

[ y puritied pr

tein i's subsequently desalted into
peptii2, st, doragenipld, heeas slpheSactohadnedrtase s¢aetoryhgnpdlisades ssquence, and

. . tagged proteins, .The honpbgeneity is. assessed. by SDS

linkg g Gricae ) dPERiaoB) RS HAPOR R hboRy
Sg?é%&%eﬂg, v Bd g@ﬁkt sH8@r RH210, Qn theh/bdParPOMQANfP e expression
PCT/ US2004/ 00961 EXAMPLE 11 Expression of protein or

plasauids deadites aboveyems tulfned inodeleoted fgrnnentdivd edier The ransformed yeast

reconbi napt expression .of the desjred protein or .
SupeEATSO B9 Praped DyeppipLtony et g O e BloBieGHts, B gpd separation by
3 foB 5Lt difh e bPiHeaeR! Wil @boRhRRUBTHE SRR
SD%@%@?ﬁgn of ?’t F]e g%si re%epr olt el noor anti body fromthe
ADHRE GaRDhbipamnpioein obMAtibodyo dim guitkegiiantlyt bepisotatéd and purified by
anti body and the prompier_is inserted.into suitaple.
rompURE et PO by nbod (6S. feFeibior angiBa Dy St deppn and then
con@hfiftind helieffin 'uE‘ﬁlg aeRlcled! BB P TR, OheF@ncentrate containing the
secretion, DNA encoding the deSired protein or
recoaittindnodyratain e ehtibely imep furthesebecpedfipd assingl, selected column
together with DNA 10 encodi ng the ADH2/ GAPDH pronot er,
chrog PRIV T6§i8hal peptide or other mammalian signal
peptide, or, for exanple, a yeast al pha-factor or
i nvertase secretory signal/l eader sequence, and
| i nker sequences (if nedilAMPBIdE 18xpressi on of the

o e Bl Al Bios b A2ty R b b S1nsBE S et
X RILE SR8 o [ REHLARAY 8xARckiGH ok Une diekifed_protei
seﬁ&gt%ggﬂénﬁgg%%% g?]sgﬁé%i g. ST etr aﬁ@éorlrreg yeaste ' 15plo e or

antibadyan Bataovisussialfectsl iastat yetlBd by precipitation with 10%
trichloroaceti¢c acid and, separation %y X .
The sequence coding for the desired protein or antibody is fused upstream of an epitope
tag contained within a baculovirus expression vector. Such epitope tags include poly-his tags
and immunoglobulin tags (like Fc regions of IgG). A variety of plasmids may be employed,
including plasmids derived from commercially available plasmids such as pVL1393
(Novagen). Briefly, the sequence encoding the desired portion of the protein or antibody, such
as the sequence encoding the extracellular domain of a transmembrane protein or the sequence

encoding the mature protein if the protein is extracellular is amplified by PCR with primers
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SDS- PAGE, followed by staining of the gels wth
Coonassi e Blue stain. The reconbi nant protein or
wanvi4wothss can subsequently be isol ated and pur PETAS204/009613
renovi ng the yeast cells fromthe fernentati on nmedi um
compleneatury ité tigadi and Anwgidnen Theor gemaranay gncohratedlanking (selected)
Usi ng sel ect ed ,Eartrld e filters, The concentr

rest%waqnﬁma stite Dlar Prodchds fhendigistsdarith those se P%gf&%sﬁwon enzymes
and E\ﬂ{ AN 16 tRUE I SfnYskig sel ected colum

omat ogr aphy “r esi ns. MPLE 12 Expression of the

Pr (Rteemmbman%bmdmﬁmsl iz Bagathied i byuseltnhsefetit lins @bbve plasmid and
mo.The fol | owi ng net hod descri bes reconbin

Baﬂélseﬁpkdss ivés SINA KBhargdngeayinge &%Wemfmawrdyowfﬂ"hceﬂs (ATCC CRL

1 BB s APk TR EOHER S S8 s o

incublticnate P8I ke rtlagsed ovitidd et M\Artfélslteml ancbfaﬁéd Ot fukiBer amplifications.
expression vector. Such epitope tags include poly-his
Viraf dg%ﬁctlgth FrdnRiRiIB| GHESSiont ags Perforrsd s rdégqumé bt OReilley et al,
Baci b PRI ederR & Tule PR MGHRET ORER, ORas Uiy Prss
(199|4b asm ds such as pVvL1393 (Novagen). Briefly, the
se uence encoding the desired portion of the protein
meméo@plyélwcwgg@spmn @é@u@m@ eacthan rhg puaidied, for example by

2+e C a rote o)
NSRS, 8 SRR BB oombinan
virus-ffexdd Si9ajelly h@ﬂegcﬁb&iw Ripeeelerdy., R@ﬁ;w%b 17511781 (3993). Briefly, SF9
WO 2004/ 091658 PCT/ US2004/ 009613 n}”EI ementary to the

cellszire wigshed, reﬁ@slgﬁndﬁ&l inFRgicgrionniffes (25nm§a areBMIbr & éi 5 mM MgCly; 0.1
T
e 3L 96 ARG e PSBP0 E Y K15 TRu i 20 sconas on

" ice. I'EBé koibAteN aRNENARE byabshtuStubaicANQdd ithd @uﬁéiﬁat&m@ QARK@NS50-fold in

vector. Reconbi nant bacul ovirus |s£%ener at ed

loading-tuflen €058 papphec i b e aegtirers B e I through a

0.45\(,1213%?1351?\}?&1 ?’%@émé%aﬁo nt 3 (S §)10d0 ag %Jﬂ%ég ro‘}'%lanagen) 1s prepared

with(£88RbRIR by 5 aMB] Wadte8 Wikons @115‘5@\)5’&%{) andédBlibrdted with 25 mL of
days of incubation at 28C, the rel eased viruses are

loadingrbpéier. e dhe fitlened engll featradtus Maé(td alittplthff tQumingn §.5 ml pealminute. The

colalfg S 453! BY PSPt sy TR e DBl i tasPaiop slection s

start¥E C NRKS ‘thé\cblahay ﬁt\faﬁsﬁe&/b&mhaé sec@ﬁ&;ﬁf/ AyasPUu@fefl (50 mM phosphate; 300
University Press 10 (1994). ExpreSsed poly-his tagge

mM pYaéilel 0o @iycaml,u b éy0) cethich lsbyiesnppacifidallyl bofuad p@xcamp Adtter reaching

i t +-ch af f.i fo
Aoso Dot 6oy B b dt Ot iR cE BB G TD o7 Junf P boraient in the
secomiady GRALH Buffsr. WBLQ%UQNS ﬁé‘@@l!écte%tan@analy%@fw §DS PAGE and silver
3621 175-179 (1993). Brlefly Sf9 cells are vashed

stainings s pBfedieth | blots ovitlc A¥i” N Tdutdngugaeds torl alkigres pheeih@tags (Qiagen).
Fract}ons connmg fheoeluted Hisio-tagged protein or antibody are pooled and dialyzed
against loading buffer.

Alternatively, purification of the IgG tagged (or Fc tagged) protein or antibody can be
performed using known chromatography techniques, including for instance, Protein A or

protein G column chromatography.
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15 mM EDTA; 10% gl ycerol; 0.1% NP-40; 0.4 MKCl), and

sonicated twice for 20 seconds on ice. The sonicates
waneobeased by centrifugation, and the super natams2008/009613

diluted 50-fold in |[|oading buffer (50 mM phosphate,

300 mM Nadl, 10% gl ycer EXAMPIZEEIB and filtered

t hrough a 045 pmf Iter. A N t+-NJA agarose colum

(commrerci al ly avail am&ﬂéﬁé&%—ﬁs prepared with

a I® i1fstrat { ifi

S5, ORISR T B g st
bindfthd:pmte&doﬁﬁitd:reﬁmnl&cdeshsd hrogded onto the col um at 0.5

rrLTp mnute. The. columm is washed to basel i ne A280
wi IRCIBERES nigT tupqusing He mﬁneﬂorﬁé.awbwla%tat%hnown in the art and are

oG5 L 1y S N L 8 ARG e i

desifdd Ghrotedid) Yr ghigee aofibodgH{Eidh) proMihe Rosalifi@s the des1red protem or target
nonspeci fically bound protein. After reachi Rg 80
antigeRs a1q Gedls gyRiessing sieh degoghinans penisia op p@@gewom acg! usface. Selection

I r he 2 dar
of tB ApHoL AR ol B E RinlSudihy S B8 TPl T rcing
SD¥iPAGacRnd Balbkghre Fhatmizel vath Westhe rd&sﬂ?édJ%ertélh bor target antigen

Ni 2+- NTA-conj ugated to al kal i ne phosphatase (Q agen)
immppegen; §ABISEAM annrergrieke Feeundsd adivg - aa@gmjrctmotswqutaneously or

T R L —

emuls@fiedFm Mglg&depﬁd;ﬁm (Rﬁblanmmb@weﬁ@dm tteeseé’r@h Hamilton, MT) and
performed using known chromat ography techni ques,

injeqtefeintithe gmirasl 'sihiad et padspridiedminymizad mpmreethnn boessecubhto 12 days

laterC hrlﬁgﬁé 1%%8? I:I,Ié%%nrog n Sﬁnugstﬁoir{ftlﬁ %8 &glg%te gg%g[nﬁ)egga}'ter for several
weeltd, tHéshicanesy ASEPEDRIstedrvi@f admicH I ﬁﬁﬁhnﬂﬁﬁéﬁﬁ%cﬁ%mé"’f@&ﬁm samples

can specifically bind the protein of interest or the

maYd%?sttrélﬁh%HVl@éﬂneds froge Fisi @E@sb}f mfr%@rbd@ﬂcblnghnzl dor testing in ELISA

odi r n in th art and are
assalf B AElBER Pt ARG S 08 Rt i " nmunogens
t hatfreFaysuabie %hﬁ&d%dtlﬂef‘ Bhdt@n Ridtdcidde the eﬁlﬁﬁhlrs egodii " §bPantibodies
or ta@get anti body, fusion proteins containing the
can bpaigjected wittoe Epal mtrateaﬂgsewecaﬁm ptj@n desiradl prefeinsor target antigen. Three

to four ﬁ é g@% lflrﬁgeefrtrggst%%g ce 3 dr% %ﬁ%%@]@%ﬁt h%ﬁe %{] nltgeespleen cells
are tHéh ﬂub&i Glsing! 390 @blgbﬁlgléntIyB@ll)‘ tto HREE&E XReME étha 8411 line such as
10 M ce, such as Bal b/c, are immunized with the the

P3Xa3AgWdd aﬁrﬂ@b@ fowr ATgE g dlo. &L gﬁ-ﬁw Thqﬂmmgsrgenetate hybridoma cells

. emul s d|n qonp teFeund ant ndl t
whicl o s 5 BPIFTo 8 e B ccomef P ogfiims BT Fipprantine
aminbpkB8, Ahé ftﬁﬂhﬁf'i?e) MbdighN ) tﬁh%lv réltfsratlaﬁﬂatq&ﬁpfusad cells myeloma
enul sified L- TDM adj uvant (pRI bi | mmunochen cal

hybrﬂ@s@drSphenHalthbrm MT) and injected into the
d_mce are the

b ojggag&bqg)lr{]agcegt H t/) e screene 1nn}a11UELfSeA for reactivity agamst the desired

protein or target antigen. Determination of "positive" hybridoma cells secreting the such

monoclonal antibodies is within the skill in the art.

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c
mice to produce ascites containing such monoclonal antibodies. Alternatively, the hybridoma
cells can be grown in tissue culture flasks or roller bottles. Purification of the monoclonal

antibodies produced in the ascites can be accomplished using ammonium sulfate precipitation,
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15 later with additional imunogen enulsified in the

sel ected adjuvant. Thereafter, for several weeks, the
woier/messs al so be boosted with additional i MURCTASRMA009613

i njections. Serum sanples nmay be periodically
follobddhngd ekelosion beromaceriphyr eXlteonaivblyt affinidy eboinregodraphy based upon
. testi n%_ in ELI SA, assays to detect antibodies direct
bindigg efraligady foaoisHb & RIGPINLHEAIRGLORPY: a suit abl e

anti body titer has been detected, the animals

"positive" for antibodies 20 can be injected with a

final intravenous injectkxAMPLERE desired protein or

target antigen. Three to four days later, the mnice
are sacrifi CarfipgiioniaidhesBesired PrateinsUsing Spegifie 4nkbodiqh e

o VTS G dn bR A 8 R hat RO I b EREG b  variety
of sRaxEdAGHniueduaink ARl of phétei pifiEicatil - FésixakpR! Em‘[ﬁgyp eptide, mature
e

fusions generate hybridoma cells which can then o
polypepiided dh 196-pabypEpttdes doranse Lift thee gesiedsprotsin ailAY nee HARurified by

B T T R
an ii\?mﬁ&:iilfnioﬂﬁini@%@llﬁlﬂi Redn&Rlde Edvikfontly RSuPIHY the QREb&aS! th& specifically

. be sCreened in an ELI SA for reactivity agai nst
bindshke desied proteip toamadtivetedichrageatographigeesin. Det er mi nat i on

ool TP OO Gredril G eRehe Ry fihen by precipitation
with3 AmbshiRQS sdiia¥e RYBY ipdafBatfRl bf BdAobiBzédFe6ERIA (Pharmacia LKB

intraperitoneally i'nto syngeneic Balb/c mce to
Bioteclomlegy, Rsscatpwsy, A alikewipes mohogtona cintihedies artei fyepiress from mouse

ascifes (G Pk s P PR BT P b DR erbhy o Bebilsed Proein A
PartPfily! R FANRGNARRlobuRA L BOFHIGSIyPIREMEE b Rhidd@itesSAHi® Pesin such as
can be acconpli shed usi ng anmoni um sul fate

CnByraetivgied SEPHAROSED (Rba2omin DEBoBRtREToIS0TH¢ g is coupled to

fol.l oned by gel exclusion chronatography.. .
the APYy ik roun s BRSSPSR RO et tlignaccording o the
mandFRdirag iafimaRbhPody to protein A or protein G can be

enpl oyed. EXAMPLE 14 5 Purification of the Desired

Pr Sueh an Hsimigodfisity tolumanis iubibgédkrm thhpudbsitioadffhedesimd protein by

in either. native or recanbi.nant for may..be purif.i ed .
preggging 2\ f5icFigh o el cxREERT AL A POl TP IS plepaigtion s derived by
soluBl1RL8D Uk hWidld QR 5ProfeX asicBlulRY FraeQby PSRAKEE via differential

mature polypeptide, or pre-polypeptide fornms of the
centdifiggatienl lyr dtee hdditigty diiedqu.ugénft! @dbpwthj:mm@ﬂmdﬁdel tkpown in the art.
AR P SHF B QT RGEREE 315 £t SRS BF PrAAFiEY in useful quantiy
into% MBFiuhSinGANSE ey al ently coupling the

anti body that specifically binds the desired protein

t 0 The acdlublizaklegreparatioat ogntaiphige the sdasiredPoprptdimnial passed over the

imnglyi mguﬁ)firt]]g&ly gg]tljllgoltqug trl\%l cl%[pe al. e\{'z:qsi}%q? g@%g&gg&% atezillfogvetrhe preferential
absdidch 'of ffe! B prbfBPR J. | g iRl Ll Bt bt RREH TR prRsdnkBof detergent).

Then, the column is eluted under conditions that disrupt antibody to protein binding (e.g., a

low pH buffer such as approximately pH 2-3, or a high concentration of a chaotrope such as

urea or thiocyanate ion), and the desire protein is then collected.
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Bi ot echnol ogy, Piscataway, N.J.). Likew se, nonocl onal
anti bodi es are prepared from nouse 15 ascites fluid by
wanvwwss sul f at e preci pitati on or chronmat ogr aply/usmo4/009613

i mmobilized Protein A. Partially purified
WHARISHCHAIMEDAS: s coval ently attached to a

chromat ographic resin such as CnBr-activated

SEPHAROSETM ( Phar maci a LKB Bi ot echnol ogy). The

anti body ig Si esd 0ok .

bl (%cked>A g‘fﬁfﬂgd‘-\ggrff)@g 1|5€§n r gsfi"ﬁ" |tl§¢,1%% he cfH %I]é%%‘% éa) § protein or
antificdytihen anpnuf o100 @260 sl @f bignise-HOl iBudhn@unt of 50 to 200 mM,

i.munoaffinity colum is utilized in the purification

(©) Rdstidipreingaiy Pm@amp?fo%%rqn 194 ml\éf @azmlwgrmter inaen poAutrefrA-0l to 0.1%,

e SRR e g oSl 5nls2d 7 0 By gy of abou
50 cs 6t lessuindafsniol @it} eigiryl tmmfzoaﬁt@mg lad a5mﬁ@swla%

differential centrifugation by the addition o
detergent or by other nmethods well known in the art.

Al ; tej
St eno R uf ot YRS PR Bl o anoay
rangédeoERO U/l tWD6Chngtdile cel I's are grown. The

sol ubl i zed preparation containing the desired protein
is passed over the imunoaffinity colunn and the

colbumm co d|t| ons that allowt ) )
pr é‘f er elrl{ \e@%‘i%%%l r %eg gLy eﬂ[& G Fee trr%t{oé‘i %ef(r&ebn_ or antibody
rangéu@dsmlwonn@g/ﬁﬂt@mmgbmffers in the presence of

detergent). Then, the colum is eluted under
condi tions that di sr upt anti body to protein binding

(e,Q., r h as _ approx
(a0 oM R 53PS BEBORAARS AP or ancvody
rangwie@nqlgo&ﬁg/@@wzmﬁ ngn), and the desire protein is
then collected. -81 WO 2004/ 091658 PCT/ US2004/ 009613

WHAT IS CLAIMED IS: 1. A stable, liquid formul ati on of

| ow turhi dit rising (ba) .a praotein or anti

angvarm u?]ft] S?I%Tgagr{’trp‘o t; %ﬁ*{efeg%ﬁ“ a?%cﬁl?tﬁaémpléfbﬂrﬂgéﬁhor antibody
rang@esthiR00m BRI ton@0QemYl 5 (c) histidine in an anmount

of 10 to 100 mV (d§ pol ysorbate in an anmount of 0.01
to 0.1% vvhere the fornmulation further has a pH

rapgin tic viscosit
(280 "I R ioh Ot Cufle R oteP ST i g shigi ot antivody is
abouﬂmggnlt.o 450 mOsnm kg. 2. The for mul ati on of Claim1,

wherein the concentration of protein or antibody 10
ranges from 120 my/m to 260 rrg/m 3 The for mul ation

of, C ai [.ein ent r r ot ei
anf'i bod gﬁ ’F‘%SW& Op ngﬁ%ﬁg’olo FRnges ro&n 250 mOsm/kg
to 35'(5h@o§ | ation of Caiml, vvher e| n the concentration

of protel n or anti body ranges from 180 ng/m to 260
ng/mM. 5. The formulation of Caiml1, wherein the

cog Cent'f‘h o?r?lupatloﬁ ro?tc‘?mm ?rw er}gllnbtge %oncentration of arginine-HCI ranges

from 100 mg/ml to 200 mg/ml.
9. A stable, liquid formulation of low turbidity comprising (a) an anti-IgR

monoclonal antibody in an amount of 100 to 260 mg/ml, (b) arginine-HCI in an amount of 50
to 200 mM, (c) histidine in an amount of 10 to 100 mM, (d) polysorbate in an amount of 0.01
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ranges from 200 ng/m to 260 ng/m . 20 6. The

formulation of Claim1l, wherein the concentration of
wonrei@mser anti body is about 150 ng/m . 7. TRET/US2004/009613

formulation of Caiml1, wherein the osnolarity ranges

to 04l ffo rheso thediermidgtiopBirther BB pibsangieg frem Srheo 7.0, a kinematic viscosity

forgul atipon of. Caiml, wherein e concentration o
of ikl B e ot B S s BURy rosieo gD GSnEEe A OSke

9. A stable, liquid fornmulation of lowturbidity

conprising (a) an anti-IgE nonoclonal antibody in an

amdlnt dihe 100nulati@6Of Fipim 1, Wirkeiarthe nbmeatdition of prtein or antibody

ampunt_ of 5 t 600 (c) histidine in an amount of
rangigg?@']f@dn t‘(%? P§Msorbate in an amount of 0.01

-82 WD 2004/ 091658 PCT/ US2004/ 009613 to 0.1% where

the fornmulation further has a pHranging from5.5 to
7. 01. a Hhadombulation e@Hiimyl, wiferéihalé coiteaSation bﬁﬁﬁ)teﬁuﬁl dr antibody
g.

osfol ari t nging from 200 mOsm kg to 450 nmOsni
rangg .fomﬁéof%%/;ﬁwg%fgwg -Claim 1, wherein the

concentration of protein or antibody 5 ranges from

-120 ng/m to 260 ng/m . 11. The fornulation of Claim

1, 12her ?‘ha fbﬂmmlaxm’m;:ﬁhﬂa&hi o rwrmf.re;iﬁ1 ek ed)ﬂbe@ﬂfatﬁil:l:lt otbgdiein or antibody

ranges from 150 to 260 ng . 10 12. The
rang?so{;%‘ﬂllépiwnéf(’%ﬁn%nﬁf@; wherein the concentration of

protein or antibody ranges from 180 nghnl to 260

ng/ M. 13. The fornulation of Caim1l, wherein the

cohgent Tht famutdtiqar aft €laim dr, veRtdif @ity corcan@eonl sfopFoR@P or antibody

%{ém t8 260 ng/m. 15 14. The fornulation of Claiml,
rangeEeme i 2R0 mpgmd th el on of protein or antibody is

about 150 ng/m . 15. The fornulation of Claim1l,

wherein the osnolarity ranges from250 nOsmkg 20 to

3504 mOs Th Gormbbation g Clainil wticrein tef cdacaitfatibn ofipesteintd?@ntibody is

anti-I1gE antibody is selected fromthe group
abou&ﬁéﬁng?%g of rhuMADE25, rhuMADE26 and Hu- 901. 25 17.

The formulation of Claiml1, wherein the anti-IgE
anti body is rhuMAbE25. 18. The fornulation of Caim

1, 15wher Bharfdrivelagioh iof IgEmaNtw kel the odrholMiyEaRoes f% 250 mOsm/kg
The formulation of Claiml1, wherein the anti-IgE

t0 350 mPHBAE i s Hu- 901.

16.  The formulation of Claim 1, where the anti-IgE antibody is selected from the
group consisting of thuMAbE25, thuMAbE26 and Hu-901.

17.  The formulation of Claim 1, wherein the anti-IgE antibody is rhuMAbE25.
18.  The formulation of Claim 1, wherein the anti-IgE antibody is thuMAbE26.
19.  The formulation of Claim 1, wherein the anti-IgE antibody is Hu-901.

20. A stable, liquid formulation of low turbid ity comprising (a) an anti-IgE
antibody in an amount of about 150 mg/ml, (b) arginine-HCI in an amount of 200 mM, (c)
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30 20. A stable, liquid fornulation of low turbid ity
conprising (a) an anti-lgE antibody in an anmount of
wahout09ld5® ng/ m, (b) arginine-HCL i n an anmounPCofuS2®@/009613

mM (c) -83 WO 2004/091658 PCT/ US2004/ 009613
histiginet indiap eatheprd nofa g umM, ofd) 2®lysorbagal in pl peepact G.02%nwhere the
f rlmtuntfﬁé 20/ (gq?e e the fornulation further has a
Omﬂjl-i21 grget i rmul ati on of C aim 20, wherein

the anti-l1gE antibody is E25. 5 22. An article of

manuf acture conprising a container enclosing the

f o2irul aflihe ompfulat@naifi@ldim 28 . whEhen #lret anti-kgEaintibody is E25.

manuf acture of Claim 22, wherein the container is a

syringe. 10 24. The article of manufacture of Caim

23 powher r

an 27 ot LR R Lo g SR loghls (e Frputaon of
Claiftl Bi m 24, wherein the injection deV| ce is an aut o- 15

injector. 26. The fornulation of Caim1l, wherein said

fornmulation is reconstituted. 27. The fornul ati on of

Cl agkm 2

coadent i s o iyl adhi of Cleil 22 SHeRBF to confener i 2 sypinee.

about 2-40 tines greater than the concentrati on prior

to IyopThlllztlon A et hod of treating

[

| gB4nredilthe atic %fdpatétfafé'brﬁmf iCdaipy2 %dvheﬁ@gtheatynﬁge isdugther contained
: thereof a therapeutically effective
Wlthgﬁibduﬁl 8?Hdﬁ‘§€$or mul ati on of Claim20. 25 29. The
met hod of Cl aim 28, wherein the |gE-nedi ated di sor der
is selected from the roup consisting of allerg
r hei ti 4he geickmel manufateeof &drifhddt: th-‘ﬁelmthe'elrn@qcaon device is an auto-
hma, atopic dermatitis and gastroenteropathy. 30
. The method of O aim 28, wherein the |IgE-nedi ated
disorder is allergic rhinitis. 31. The nethod of
Claim 28, wherein the | gE-nmediated disorder is
al Pergid he SqTARHALIO Of K143 b HEdgomEAINS psPDBTEed
32. The nethod of C aim 28, wherein the |IgE-nedi ated
di sorder is asthma. 33. The nethod of C aim 28,
whg7.ei nThééorhgifativadifatledn dbswhéetein the pétei ¢ antibody concentration in

said reconstituted formulation is about 2-40 times greater than the concentration prior to

inje

lyophilization.

28. A method of treating an IgE-mediated disorder comprising administrating to a

patient in need thereof a therapeutically effective amount of the formulation of Claim 20.

29.  The method of Claim 28, wherein the IgE-mediated disorder is selected from
the group consisting of allergic rhinitis, asthma, allergic asthma, non-allergic asthma, atopic
dermatitis and gastroenteropathy.

30.  The method of Claim 28, wherein the IgE-mediated disorder is allergic rhinitis.

31. The method of Claim 28, wherein the IgE-mediated disorder is allergic asthma.
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dermatitis. 5 34. The nethod of C aim 28, wherein the
| gE- nedi ated disorder is selected from the group
woanmsioidssg of hypersensitivity, allergic PCT/US2004/009613
bronchopul nonary aspergillosis, parasitic diseases,
i nBér st ithe apet fi Glpign 28\ wplereingiie pfauediated disorder is asthma.
at axi a-tel angi ectasia, Wskott-Akdrich syndrone,
thym c al ynphopl asi a, | gE nyel oma and
grakt-v USw t o) erhne f i m. .
Te uher s TRuoR ol ARy Shony ROTIZhRAMA aRbRL is atopic
derniagipier sensitivity. 36. The nethod of C aim 35, wherein
the hypersensitivity disorder is selected from the
group consisting of anaphylaxis, urticaria and food
al bgrgy: t : I ] | -
ny Bt Sonti arehed, SERLER P el B¢ T ed L Bhbiger i setected from
the pmwupocbneftind af rhypersensitevis] mlletpic ﬂ)ﬁﬁﬂh@édlmbﬁa{ryr@?bﬂ {1%osis, parasitic
from exposure to a me. 20 39. The nethod o é aim

|
discasgs. HHePEH Pﬁ%luﬁe@qﬁ%gﬁ@ synskames atae-tokngieckeid, oWiskott-Akdrich
s SO AFIES, B AR 8 ST P

mnisteri
therapeutically effective anmobunt of the fornul ation of
Caim20 in 25 conbination with an antihistam ne. 41.
A et hodhemethodafi(Agmatd whereinshie dgleaediatask disgrder is hypersensitivity.
conprising adm nistering to a patient in need thereof
a therapeutically effective anmount of the fornulation

of 36 ai The thethivd «faTThinD a5, Wherdint the higerRABKIRtH UisBldeP s Riected from
an anti histamne. 30 42. A nethod of treating an
the grejip GRagisHReef amaplaylerds. vedenpiaiaad dgoddllersd-stering to a
patient in need thereof a therapeutically effective
amount of the formulation of Claim20 in conbination

W BN a PhenethodicfiCidior36, wherddh#lebn S8 P 8isorder is food allergy.
PCT/ US2004/ 009613 43. A nethod of treating an
| gE- nedi at ed di sorder conprising adm nistering to a

e ot g B AL gt RS PIRL s SERTF i g o

legumet h the administration of a bronchodialator. 5 44. A
met hod of treating an | gE-nedi ated di sorder conpri sing
adm nistering to a

39.  The method of Claim 38, wherein the legume is a peanut.

40. A method of treating an IgE-mediated disorder comprising administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with an antihistamine.

41. A method of treating an IgE-mediated disorder comprising administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with the administration of an antihistamine.

42. A method of treating an IgE-mediated disorder comprising administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with a bronchodialator.
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patient in need thereof a therapeutically effective
anount of the fornmulation of daim20 in conbination
woizbdd/@igBucocorti coid. 10 45. A nethod of treaCTAS2@A/009613

| gE-medi at ed di sorder conprising adnministering to a

patient in need thereof a therapeutically effective

amount of the forrmulation of Caim20 in conbinatio

VVI 431 t hé methpd |o§ treatingorn &SE-megiatrdodisprdpic 6pmBpIivgs as&mnlstermg toa
pat1e%tdm ﬁqdegl? E?ﬁeﬂ tla)er ﬁgalgra?f?&?'vg%%ugf th%efrorrﬁﬁl%ﬁ{)ﬁ o ®Gaim 20 in

rent n nee

comBiR{ ARG {HealintnistdiRatdf uoraibhbditlagdr. t he formul ation of
aim 20 in conbination with a glucocorticoid. 47. A

mat hod of treating an IgE— medi at ed di sorder conprl si ng

rpedemneing f sl i SR fisbiag! Fhndhing pdminigtering to a

pauegil 91 H%e%othélréof gq}l&‘%@ﬂt@ﬁw e ctive Rintdugt afl MenfositRatibe vf @flaim 20 in
a glucocorticoid . A'method of treating an

comﬂigﬁ;mﬁdltlahgmcdc@ucqiér conprising adm nistering to a
patient in need thereof a therapeutically effective
amount of the formulation of Claim20 in conbination

Wi gh the AdmhAIotHatiho % 9EE Mddbhar BisORBL BShbIiGAk @i
25 49. %rret ho t‘; tlré;atlélg an IgE—lrsredl at edbél s%radermlSterlng o

patie@0 iiphéesl thgreaf] ai thérapeticaldy cﬁfn’ecauve patduahof ihe fesaglatipe o §flaim 20 in
a therapeuti cal I%{%effech unt. of the fornmul ation

combpatearyie ths ARG RLE SNERPRISOn NSAI D, 30 50. A

met hod of treating an | gE-nedi ated di sorder conprising
admnistering to a patient in need thereof a
t heg.apent inedbol yofafdating ian dgBmmdirted fisptier fompisiag iadminjstering to a
Caim20 in _conbinat

patients1q peed. thgreof a thelapeutllcglli]y V\%ft CQIVte ha?no%%g] of Iﬂ?et fo%}nlupatlon of ¥laim 20 in

combination with a glucocorticoid.

47. A method of treating an IgE-mediated disorder comprisiﬁg administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with the administration of a glucocorticoid.

48. A method of treating an IgE-mediated disorder comprising administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with the administration of allergen desensitization.

49. A method of treating an IgE-mediated disorder comprising administering to a
patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with an NSAID.
50. A method of treating an IgE-mediated disorder comprising administering to a

patient in need thereof a therapeutically effective amount of the formulation of Claim 20 in

combination with the administration of an NSAID.
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