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[0001] The present invention relates to glycosides,
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contai ning these g ycos es as active 1ngredients.
Furthernore the invention provides a nethod of

preventing, treating or alleviati ng}t he synptons of
acute and chroni c |nTE@MPéﬁ@Q&@WL ders of the

OB, TSR LA Il g s o

@021y thrifd AyRBLAIGH of Entébodst | - st ep cascade process,
any part of which may be the subject of potenti al

t herapeutic intervention. Brlefly, |nflammt|on
entails the .Afid 9P %0 [ | ARE! ent
cells (f ﬁ@gg'w“ hg%é’m no?)lfw ?M@Ag@t I vat ed

[o@az]y nphocypiie §1)plicﬂt1@n tlhind moﬂty tcspmmsmmm s qugphcaﬁon Serial No.
together with resident cells,. release bi oaeég

60HeidicAL oflcd ap Sriarsidd, R0 which is PEFATHBCOBPER ergce inits
ntfr’ of cytoki nes and chenoki nes), which increase the
perneability of nearby bl ood vessels, attract and

stinmul ate bystander cells. The altered perneability of

Unbury si te ol oned byPAtHESRERIEPLET I 0 o ehcti ve
[00BBKOCYL e5rofish, ki ds RUBOisE brefiffen'pPentitied ol @tdﬂ@i’l‘ﬁg efler use. It

area. (For an overview see, Trowbridge and Emin
is Ilmbbﬂalmﬁat sch proRinsitevetared tpder Perditiens il M@S@g@éh% gtability of the

prgﬁedn ch%r V%dlgtq)ogﬂf?e fis mt,cg il%te{n%&lakﬁg gl?d ﬁl@ &ll@n é‘uon. Thus,

fcﬁlﬁdlaﬁahé ehifad sterabd 6f proteindenblaig tontaini zmdrﬁt}e@f dn@bﬂhmn}g
rel eased nedi ators) establish_the_ extension

Sl{b@tah@ﬂso Flazesver sy ubptgnees can gdversely Hisrt Gﬁ‘é’P?t{?@{I} W of the

ant I‘
stBR pEtRln: b By vl e CRRREPOERUowh AR process orby
n@déEBﬂﬂaﬁn%ﬁﬁ removal @f oge or gore stattilizing substancesdiefomn ghecprotein can be

ast hma bronchiale, any inflamatory | ung di sease,
used ip @ dgFnStFRABHPIOCE Sonchi t | s, pul nonary inflammatory
O@th ' onSTﬁ&E‘?snzgﬁée)ﬂ ﬁ)PfcﬁﬁﬁlPéﬁbﬁs o ﬁBfé'iHst bifeh 28 RhEHddGes, that are
ructive lung di sease, pul nonary f i brosis, as wel |
stableanyr pudrivnal tpmperadires and ddnqﬁho@thlm/ﬁubﬁténwﬁ & careinfesfere with

lay a role jncl]udin but not limted to,
d?ﬂ%{%‘%&@fﬂreceﬁﬁﬂsﬁﬁﬁ‘ﬁrtbeP’f%‘%%%l s and any other autoi nmune
| ung di sease. Asthma i s ocgEMNIARY nost conmon forns
of pulmonary inflammation affecting the large and
[01105] | ai r Bhy inventiorhesldtenty the finding et cerbn Fymulatipps gagcbe used
huna I atl on [ t
PR YR R ol SRS cp o o
pRParatith tat medayay Rfablecgidrsimpled Saci fonnmaupas redec the Tikelihood

ekt B T o S

SBT3 Sl T St o o

térﬁﬁ&&bﬂg-teﬁﬁrsmmgd onal anti-asthma treat nrents have been
&{edl cated on the strjct avai dance

06&r gens Acapidingly.dhe meRtignIpcludsssx OEYB}?]I@ 1°% h:?gg %W@gan isolated
PP AMti6@ Hoes not
%ﬁ%gdhg l%%ﬁ% lgtrlétglﬁg%@él %Eegigf@f g%??mﬁnd sglgoptl mal
c@ﬁt@fnlmyckprﬁetﬁaﬂt @rsopfactante snd e preieinasmetpile forajdenstd weeks at -
used to treat bronchospasm have no effect on airway
i nflanmati on or bronchial hypgrreactivity (Pal mer et
ah, New Engl. J. Med. 331:1314 (1994)). Al so, regular
or prolonged use of b2- adrenergic agonists is
associ ated with poor control of asthma, increase in
alrmay hyperrespon3|veness to aIIergen and reduced

o R . -~ i o, o~ .




and growt h (Wolock et al, am Respir. Crit. Care Med.

153: 1481 (1996)). Cronolyn, used to prevent asthmatic
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to the facts nentioned above the invention relates to
novel polysulfated glycosides of formula (1), (1)

wherein Rl, R2, R3, R4, R5 and.R6 independently of

each other, stand for - H Cl-4 alkyl, -SO8H, sulfated

or unsul fated glycosyl or sulfated or unsulfated or

unsul fated diglycosyl group - with the proviso, that

at least one of R- R6 is a sulfated or unsulfated
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on the nodecule. [0009] As all of the four secondary
carbon atons of the sugaral cohol represent chiral
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[0021] Those conmpounds of fornula (1), as well as

al kali nmetal and al kaline-earth netal salts thereof,
wob@se20933 he nmeaning of RL and R6 is a pol ysul PEr/es2005/028861

gl ycosyl or diglycosyl group, the neaning of R3 and R4

is a Cl-4 al kyl group, while the neaning of R2 and R5
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cise, 1. RO RO Y SBAIGT UEIREGIERsR I FHUES] (e gppunt present
111 %01%:0% @%3@ gng s%dg;lfe %fbr@ St@fa(%% $a JetCmbBef émBoditiehBdiGhe

osy | uci t nona potassi um .
netd, thea:mtﬁ ~qfstabiity 1ssth¢: fattoofacigli¢ dhagicareteins gangl theratio in

s PR gl a5t SRY RARTH iR ALY iR POt ass um
[147 5, 6- t GhE drnon 5186 feldtesd ol ol PhepBdS (HprGicirebr Dpdptise)

fato- b-D-glucopyranosyl)-D-glucitol dodeca potassj urH1
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sodium salt. [0023] Conpounds of formula (1) of the
present invention can be synthesized from conpounds of

wo eoont@3i 1 1) (H) - wherein R7, R 8 R9, R10 Rl1PcrUSR1LR028861
i ndependently of each other, stand for hydrogen atom
C -4 alkyl, glycosyl or diglycosyl group, and at | east

one of R7- 2 1s.a alycosyl -or.dig : - ot
sRBnabrs i Par s g ey el PRGN h e e Bbications.
pRSHE 1 Wk GefkRA MEitioaesherbMi2d IncBijokated by refetes iartheir
an adduct thereof forned with an organi c base g,for
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. di hyl f j de can be used as reagent for the
1‘%@%@?‘%{’?@%‘@Eau| fate esters. [0025] Optionally
[omapf unct Dainifeaties hed sbiaptagesoiftthé ineventiyn wilkbeadppagent from the
met hods can be transforped into salts for exanple wth
defpiled despriptian. dravdngsapid Wamithe GBS acetates. After
purification, salts can be obtained by freeze drying,

precipitation or crystallization. [0026] Sonme of the
conpounds of f oMESGRIFTION (e dHHS DE/AVVINA mat eri al s

I o GG L DB AL o SRS
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(1Ir) or (I (ren) Igl)- wherein X stands for a
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p%ﬁﬁglgﬁ%‘g{rﬁﬁé&l&%igﬁte@ma@éﬁe@hat' c or aromatic ester

er group I nol ecul e and a conpound
[6020f or nul &Fid.\?)i5 ab¥) grapmberiging th2 esahisloffCEX-SPB@ dnélysis of 1
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gy L isak GLIATISNS RHA BB AGEFALSST HesTiATe pryessed as
D %gntidgi(ﬁggqag{egsence of appropriate activators. Then
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[@tpound &Hig.3ds mdepicliad) of ahSPSRAGE of mRELswisny saroplegsfored at

h [ whi |l e, f R0 and R2 1 .
e fesgoliSedto tinnt 980 MR e asd 40 ) o an i e Tycbeins
cgﬁcﬁfi&%eag'xdac%é’%ht[igaggls AR AinthdbPrcal@h b 8bndHiHEESS a

ound o rmu ( d

conp V) I's used as acceptor in the
[@022 e r eadlig.dris aidepishior bf FBoderriRfizusing (BER) gel of samples as

hydr ogen _at g while R2 1, R23, R24 and R25 represent
d@%‘r‘i’?‘??‘gfﬁg'énot ective groups, then the protective
(60234 pls ar @iﬁ'ﬁ\%ﬁ%ﬂr glrapggéﬂ}@a%uge lBésaitH 6fSEQHRILD enhisis of 0.5

formula (V) - erern . R24 _and R25 are ether
ngy/pé api-6N9e: incubagpddopivo wedks ek paiays Pl aad ypapusdemgeratures.

| ycosyl _group_and [ gen atom [0029] Those
1%8%0‘15%8@%8?86&8? %F%ﬁm g}}/\ﬁg{e??'ei n R7 and RO stand for
[6028#] Y cosY IFig@lredis @, barbiabke dEfctifgliBle réiblts ahSEGIZPILE pnagandt 25
hydrogen atom can be synthesized for_exanmple b

neg{rl pting RAZ ineyRateg] fpr (e Waaks Gh VAAQUS DS YA QY SirResaiyreg, in the
but usj c i .
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R22 represent protected glycosyl groups and R2 1, R23,
ol antar LR % iacehaiesk for {que Weekt dctriges Eﬁ%ﬁfﬁ@%[ iggsppus bufers,

USRS e, RO ORI ccn sy

Sg&dj@r_ i s hydrogen atom and R9- R12 stand for hydrogen
atom can be synthesized for exanple by using a
compound of formula (VI) or (¥ll)- wherein X stand for
a hal ogen atom trichloroacetimdate or phenylthio
group and R26- R32 represent an aliphatic-or aromatic
ester or ether group - as donor nolecule and a
compound of formula (V), wherein R0 and R21 stand for
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cl eaved fromthe so obtained conpound of the genera
formula (V) - wherein R22- R25 are ether type
w@e@bezwsye groups, while one from anong R20 apdI/BR2005/028861
represents a protected glycosyl group and the other is
hydrogen atom [0031] Those conpounds of fornmula (11),

ein RZ stands, for iglyc I ‘0 .

(095 heoi 2da 1o SRane Sy ERe o RbSRaT R  wphiis e
m%@[v anENaE i, RRQbaed t325uak e KRR AGRR pRisMUOTRD id vaidshs buffers,
represent ester type protective groups, while R22
amaiid th2@esanee ot ssendte i Spmik ¥e€l. \Resghtoupsxprsscdgs ppreonrt LMW

i n, the above reaction, then the protective groups are
SREFé&ved fromthe so obtai ned conpound of fornula
wher egfy 8% dbaHaptedepi @ik BERLUIRSIATEXHIEC analysis of 1
[(%);ZZ;{ ecti ve@gr oups, rg\;l\ljaﬁi I epR22gand R23 are ether typ}é
m@/rol eitlLaves §F moplsated0 fowpreekeat wriguppds eic4(B€ in various buifers,

dj gl ycosyl gro and nj of . R25 i s hydrogen -
anl e pisteDss ORISR TN RF Ml o PrepEgn ppn acidi
sﬂ%Zieémd R12 stand for a diglycosyl group, and R8-Rl1 1
represent hydrogen atom can be synthesized for

[08281p| e bYiguSirigabacgapodenictofg the resultaof GEX-IBPLC wpalysis of
= [ X ds. f hal . . .
30 PR S OLERR Ao SRSk ! GV SifgterBhL 5 fpvarious

tehGRIFELOAnBY AR NaC] @bnROQIINs C RESIIRIar@ExBERed agpeaeyds acidic

- "as donor nolecule in excess and a conpound of
sgestesul a (V), wherein R20 and R25 stand for hydrogen

R2 1. . . teaetd .
@p8Ts - whieh 3855 bar SRS AREDL ool MEORBTIC Mfalysis of he
szﬁﬁﬂé@@escﬁ&d&bﬁ ent (Res@lfmjaré beprgdsyd as peratrit GIVING s;wairels; ied

out _in the presence of appropriate acti r en .
(G001 pr ot oBie 96 1P PaEEk BRrE/BEre G et SEC ST LR Fyer the
szgﬁsé'fgér)&g&gri&fd foPOAUIREEN are eﬂg}@{s% gs grgént@l@w%cﬁé.e

type protective groups, R23 represent )
[@BhEr typFigidierbingragr deappeingwhe tesulRad St efraati-Lewis Y

ot ect ed, di cosyl. groups. 033] In the above ..
o] el S8 ol Bpessh b s ol R s
atel dxbted i A Perbichl MphoBéMBESesy. N1 odosucci ni mi de and
tritluoronetlianesul fonic acid or the mxture of the | .
[00321 er t WHigsdhAleabewgrapls depietingdhe resplipsUIEGHEPLC of anti-Lewis

| eavage .of ~t rotect] J '
Yoy SRUBAR A5 o 51 PLOREL b3 P pre SR B B0 8% P N
felRfvahy fn frddzé ARveesitesel inlitiedindiig MBotRsults ufiekpressed as
the case of esters Zenplen's nethod (base catal ysed
PEICOINRNOIR TGOVERY on) or hydrolysis in the presence of
se cag.
FRTne SoBET e BRER YA R P S e o
an@lleyis Phat 30 pipémi/in NI SMENRcitot pHCE D i theguesEh@rpr-absence of 150

trifluoronethanesul fonic acid [[00Q3 used in_thi
Y NaGlifeligwing ten feeze iﬂ?‘?dYJF esas l[lq\fgca?%d :Aﬁesgﬁs arg expressed.as percent

n?g@ﬁk}kgg&%?.also enconpass the plural forns of the
erns to fch they refer, unless the content clearl

[0034] at es FighdRvs s bar gFeph dopdctipigdhe reshlés @fnSEC-EEPL(éanﬂYS¥S of 25

kDR b S it iRt e OB By Ryadpue
tﬁ@%&ﬁﬁm@ fin 3 ﬁréakﬁg@&yab@éncé e 7s hiNRadlhe terns

nprise(s) "conprising" are to be interpreted

[e@35havi ng Fig 13pea bengteph denigtingghe msults ofSSEC-HEPLeanpdysis of 15

are.to, it erpret ed .syno usl v. wit :
ot 2 0B e Pl Setinfls iy 7 R NRRE Syecinae
Pl 6.7 %@l’%&%ﬁte(m, 8r RiceiRes plust semMENECT Q(m%ﬂy@rlﬁ@ 80 (Tween).
neans that the process includes at |east the recited
steps, but may include additignal steps. Wen used in

the context of a conpound or conposition, the term
“conprising"” means that the conmpound or conposition
includes at least the recited features or conponents,

but may al so include additional features or

o oy F A/~ ——t . I

. e



extendi ng the boundari es above and bel ow the nunerica
val ues set forth. In general, the term"about" is used
wheweiozndsd nodi fy a nunerical val ue above and Pel/vs200$1628861
stated value by a variance of 20% [0038] As used
herei n, unless speC|f|caIIy |nd|cated othermnse t he
n the."inclusiv

d
R ERANENT RO SRt e o AN
sﬁm‘a\.&%gﬁ? fseihﬂudéd"' ERds8t8Bre ch:pRa4dNE poEnt TNARIsHRA:

are used to 1 ndicate reducing, alleviatin

[Qﬂ@é]/ent i nBig. i4Miibi birggapthéepiging] tb@'@ﬁlﬂt&ﬁf %ﬁiﬁ?ﬂa@ analysis of

e BBt dut Bl e R stn J0GRIO R, SRS frbftied f e
pfegéhc@ g»!r Mk eh A UBEMBNNaC PR bl ranERahefIeer iIRgldite eRpressed as a

I nc I ng, acute and chronic |an anmmat ory di sorders of
cﬂldmgemﬁm@;ﬁ:ﬁnﬂ-ﬁw spedies. terrrs “inflammat ory di sorder”

r.1nfla sord of . t ai I e
@31 1 ot 1 Fratay § b St RIS SRR hdysis of
aht EST Gt Pinglnt & m /@%hm&xﬂwm@ﬂmaw fH 58 ircabated in the
chronic bronchitis, Ierglc rhinitis, ggulm)nar

pienéricammabsenyge @ﬁﬂﬁ wiv Ne€lfalfouranesis o) Se dinsalis groespressed as a
chron| bronch%¥$§ chronic obstructive lung di sease,
chan PRy SPHE: i nvention is also useful for

(mf%ﬂm nary peoRacts 9 Baﬂ g% %ﬁhﬂ@ﬂcm@ the rdalienst CEK! BP0 dnalysis of

al riay renodeling rol e |nclud|n but_ not

anmmewijtabl mg/mbglt 30 mgbnl lndﬁ)anliy N pitgts, BHaheingHDated Hethe

aut oi rmu 040

PR Shat QT A6 rhIRE Ry T P R s
ﬁg&qgﬁm%@ﬁkhﬂggy§sﬂkkgaroxysnal | abor ed breat hi ng
acconpanled by wheezing, a sense_ of constrlctlon in

[‘"}3@] chest FlgarlaAas pdar grephdenicie e ighithef SECTHLAT applysis of
t
BT HhFD RPREh S 3% 3k e sadctBtubuca

vﬁﬁéw t@m}ﬂhﬁfmr@%ﬂ%rﬁiue dinkso Rehdspas axprésad as pdyadn HMW species.
ast hma and_ ast hma-rel at ed _pat hol

[0 act er FidSBys & PRpEERR d?FH‘éifng tﬁg %qe?glésaﬁf;?ﬁg\ﬂpr{gc galysis of
aﬁ@&%xss a@'% %jeﬁnga ftg%ﬁﬁé 05 $ 3R vg%mmdﬁmmed at

snno cosa including t
v@floﬁshempma&lres&for vayos dimgks mikesgtsi ate eXme3sgdmme§¢erxt i[].é/[W species.

bro chi a nchioles.. Non-limting.re
"L 36 ASERLSL SRy Dbt KR SREERARREE My o
aﬁﬂ e3¢ BREBO CfRBNH 10 SN NaRaFAS eI 5.5@8d by naVIMNWD! incubated at
yperresponsi veness (e.g., chroni ¢ bronchitis,

varrplhwtsmpar,atlm)ssﬁor varfdus tivadss Remeltsase prpressed 9s PRreent agigc species.

0980l 7 280 Ty S A def Bkel R0 E; bRk DESECTIRLG ity of

aﬁﬁICIb.?Z AANAEMIeH 2@$an sﬁbdlﬁzﬁe JpH 6)0i and peated Gmﬂﬁrvanous freeze-thaw
pul nonary di sease. Asthma offers the advantage, o

regiviengfos sanoustayeles d FE i Bkhirerae I isdag iy (ﬁfsls §1@\Weﬁf%ﬁze and ST
.a t t I's known

1 ?11 éens él:h?gt%f eoéé(pg% gédj% I%rr %egﬁﬁwté"ﬁgﬂ | eads to

[00432}/ay hy [reg.r16Be adiav gAps depiotingth mltagb&E@ﬂiPL@lemiysls of

OB gL Eltlch o) TN SyGin oY GDPG HEAEA U Satiats eore-thaw

rs%{hleﬁ fcﬂ v lan I“cﬁ% egb%'\% l%éegg‘ PR & IERE 3SF01§ slow freeze, and ST

Criiice been sensit’ized to
ipslowakev.aResviy akw@qnessak@qnswnew spetien from contr ol
animals follow ng allergen challenge (see, e.g.
Tokuoka et al, Br. J. Pharnacol 134:1580 (2001);
Nakata et al, Int. Immunol. 13:329 (2001); Enala and
Hi rshman, Mnogr. Allergy 33:35 (1996)). [0042] The
nmost prom nent characteristicyof asthma is
bronchospasm or narrowi ng of the airways. Asthmatic
patients have prom nent contraction of the snpoth
nmuscl es of |arge and snall airways, increased nucus
producti on, and |ncreased |nflannat|on (Plaut and




[0043] The conpounds of fornmula (1) according to the

i nvention have al so been found effective to decrease
worwa®2sdduct i on of bronchi al epithelial cellBCHIS20085028861

inhibit growth factor nedi ated proliferation of snooth

nmuscl e cells. [0044] An increase in bronchi al

o bf i s b Bhe Il B PR e i o
afEhIe Y £ RO AN hGeMLE, SiTigNkdntaikiak PoBRasAte 80 and treated

response a persi stent hyperresponsiveness in )
nrelket earipen fieackithed ragitena forantioneercless $5dp fasblresger BT ifast thaw,

STE Betato pRF s 200 ST SRS BRg s R e dobersent FAfY species.
[06uz] Rev. ReSIr is Abat-graphichRfing (HOABSIIs. of STE]-HBPII dnalysis of

rel’ease several inflammatory nedi ators including
antiSCRET Bf 23 mgkuot ini28meMGnccipale, P 4( entainige pelyspbate 80 and treated
eosi nophi| peroxi dase. T en f I.gent
e R e T R T Y el
SR 6w @ 8ze, SRT BT ass10wShaver Rpallis@re éxpadssabas fenanc EMW species.

allergic reaction and/or induce asthmatic synptons in
[0846] ndi vi Higal 74 i 5 batigheply 4%@&%@.%1%&18%35 studies, analyzed
ast apBtiner & ndiwl; y ' ani L i@ @l 108hBER, efirate, pH
USHHE g%@i%]‘g%é’iqg “éii%ggken& I@ggﬂaé(gﬁg??lcaingn%&gﬁguﬁt of t hg aep
58lih EeqRBschte andbisgrs of polynatbate 3@rwears shaken iat3G(bppofes @4 hours at

Th ds of f | ding to th
oo SR DR RS HBaFF TS LAY BT, BT R0 AR

equent; ! lifnis AR teQMtsAdTAhAThE S@8ies, analyzed
[@%a I engeglgf 3(7)]% Q%Igrﬂ?%tfggﬁﬁéa& [ f/it of %he o o yze.
usingPBUAARLGS infvdrichuB@umgihl afti-Lemisp¥ ggg}]mi\%/ sediwmicirate.pH 5.5 in

different ani nal del s, is, deno r . I
AP BATOR X RBVBT PR Stor S SR gt SatR B2/ RHR attoom
teRBleYttel Reoeltstry Q58S aOperadnt Wy ®mehy@Overy.

responsi veness ex vivo [0047] |Inflammtion of ﬁgi .
[M04Bhays nEig. 18Ads @ balbgr@mma¢tlwb%feswé%‘pfo$%f$—ﬁ%’ gualysis of

ich.i C terl i f A

S R R N B o e G088 o001
p@l‘f‘/@érB&tBISO £ inp Yerafrcaub chutvangbessasiimieated orFigf 188, SResults are

of OA/AL(OH)3 gel mxture (2 ng OA + 10 g Al (OH) 3A0C0
expressad PhBYICHH MAPMET {HCPKIYubsequent subcut aneous

)HoFCt i Ong; i F@UHPI%) analysis of
o i, 2 PP R G e A e e e ©
ahth&.ewiTP au Bl naéstini 19edM Na eiteatp pE 35 imthe aresgrdecet|abyence of

obapanegetuah ol Bk S BRGE S B B PG, AR
e%@%ﬁ%&hg gacgt_mm&%@v@w bumin (1% anti gen sol ution

mnistered in a TSE inhalation systemfor 1 hour). .
[0050ml s wHig 19Ads abacgiaph epictingsthp sestlinph EferfIPLC analysis of

hal | enge.whergi.n th S r€ I .
SRR N 3 e o
aBSEAEd bPpRy R 3G Aftet inetibatob ef i euseagierdtngs tudifvh eatious times.

spasnobgeni ¢ response curves to acetylcholine (Ach).
Resatsoire pepressedhas peiceri BIMWISRSGEF-buni n chal | enge of

i tized, ani i | m%’ P GRIMNsis of
@@jheal ﬂ%@?gﬁégé’f’f %I%F{l/a?o a etpgﬁ%ﬁg??ﬁséﬁc—g{h%n theilSlSO
3085481 S6ti I RwidTE it pa iV Qenditratageli 5. Svasl Thatibt NaGeia thgpresence or
after antigen challenge. The congound descri bed. i

abseagp PEpAlysaibate 89 ggerdfglc@_agqn AgyaEigus [ﬁn&%qwref A for Various times.
I ti Lol | | . TABLE | Effect
Gp e SRR pbMDa AWHER, cheal retrcat ment

wi th conmpound of Exanple 4 on the tracheal contraction
to acetylcholine in BN-rate * -1og M acetyl choline
(Ach), causing 50% contractiaqg.relative to control
(mean + SEM ** Contraction at maxi mal Ach
concentration relative to control (mean + SEM Model

2. Examination of the effect of polysulfated

gl ycosides on the allergen stinulated nucus production



[0050] In a sensitized animal antigenic chall enge
results in nucus production of airways epithelial

W@ 2006920980 ch is a characteristic feature of aP¢EU§I005/028861
asthma. [0051] Sensitized BN rats were treated
intratracheally wth varying (0.01-1.0 ng/ kg) dose of

GRET goni of Endl e e BRI ATink g MR el AL prafue o

30 oMarlti-Lewlistn gs 10Vee Naahitk2€, 780 ¥BNhOY pH 515 irethe presence or
chal | enge and were fixed in 8% phosphate buffered . X
alfsoneeadigwiysathates3hpies dnpbpidon HaitiproErYsEd eHand for various times.

histochem stry.r ' Ave thick sections were
Rg?uz'sﬁ%edemr?sﬁe%aésrﬁ?eg%éing igéé%ﬁcé-gggﬁ' ff (PAS) reagents and
[0MSBE COUNFgY. SbAIiNeBamgraph Bepaethioahy tdsnkosf $TEC-HPL.Q aelysis of
sections each epithelial cells of the airways re .
SIGBEASRILIT of ARli-WRILAOTHE TN, SONAIONS CHRigH; 20 TSk TU6Rng: PH 6.0
0 ] | i
C‘ép%ﬁ’é\{{?g &%Hé?ﬁ? I{\%ﬂé&sﬁéxﬁ{po;%%egg%%g(t j‘Se)’ rati ogugigm% tﬁ’eO'Ol
pblgtabate 80beH 6af (S3hj 6128l mM siceinkts, 10 608 2)etllioning, .61 polysorbate

sha i n_ Tabl e%}ﬁ all ergen chal | en W nmul.ates the
891@%\%1)&%90{{? S 3FC SPERS asé}?ﬁeﬁ‘g PEFFS (control
[06%47 chal | eng f@b% id %! BaCAIPOIRAC RigdNE fdsEROG SECSINRAERMysis of

the nunber © AS(+), nucus producing cells at the
stappzeisediltty gf enti-g8¥E foryiBnmnthsEfSobuions tortain 2PanM succinate, pH 6.0

B Tl SoTtte, Bl pRRGER: BEGER I A SEERRE G oF

p@fxﬁc\ﬁ@é(@ %F?Hfmi i), &el0 M sucBiNafeal 8 niv -methiobi@e, @01 polysorbate
PAS(+) cells as percent of total nunber of cells

8@3:1% pESMBEREsWIs &g expresssehis Reasanb iptdreplnareds f ect of
| f - : : _
RBELS ! | G 2BCHE ARG Berh g it EBh1LObe CEKHBECUNATsis of

stoedpgistabileg of antraD22ntCapeitionk atel mrigscribad imFige80A tand20B. Results

the devel oping inpflammatory processes, increases the

e pEaspRd 3SRErGENt Ry aBFB%%PeG’@gééII?alf g)sul ting in plasnma
dati ofgar L PR O feshIREoNVAISCIH P Al ysis of th

[%24] Segzé 'tziqgggb%]@?%}tﬁsiép@v\greg tr eegt edoi ntratr acheaslfsllsy0 ©

hight tholeerlyi wejghOproducts (MY kaf)antl sl stéred oirpasions pHs and

descri bed in exanpleg 4, two hours. befare antigeni.c

R o1 e WP Reitls S pRGrsebE eue PRss L malgoutar

whight pR@cieer e col | ected 48 hours after challenge and

were fixed in 8% %hosphat ebuf fered formal dehyde.

(6057 es wiip 22tiea bpr greplsdendctingrtheresplix Pt GHRLC analysis of the

routinel y.. 1ck. ' | | :
PRt ot ek ekl o BRE SRS (HRRE) B RN BOI P weight products
(CROW Y &tias Tieshnyglés inhiatyet aftat fomewsdks et 4@C intwectatertmffer (Ace),
sections, the area of the connective tisgg% arour}]g t he
citepiebuiar4Cita Phasnhaterhubicn (Fe): ok hesiatehpiter (Su0)yith opyvithout
. orrespondi ng bl ood vessel itself.

S%@%@;ﬁ’%%@@?}g}ﬁom in Table 3 allergen chall enge

[66883es aedRgrel3ar io unbertriogranadepittatgthe restieofdifferentigdfscanning
which was significantly decreas 2@% n at the small est
calogEesy (DG) SRaHI oA T SHrAGICT PABPDIS £ fect of

[@C o@{%!gen' c F?Q@ﬂﬁg Q%éi'ﬂl‘a%fa'iﬁﬁ i$tBEhB@teshli £ dEBlentl tsBanning

ound of " Exanple 4, on the extent of devel opi ng
caledererryi (DSBY of ants-5T4 imsusaingfe tuéite (el 6é).at i ve to area

ascul at ure .(average EM .. Mgdel 4. |P-3ecept . .
B{Gont s the ey Bevepagh Ahinae syt kDS Gul Sl in various
FARMARKIE SRRyt N1 PIASe Phridud\peRt | on, dependi ng on
theirr chemcal structure, inhibit the binding of
inositol-1,4,5-trisphosphate (1P3) to its receptor in
m crosomal nenbrane preparations. As IP3 is a
messenger nol ecul e pl ayi ng dieti ngui shed role in the
activation of different cells, interfering with this
function can explain the anti-asthmatic effect of
t hese pol ysul fated gl ycosi des. [0057] The | P3
ant agoni st effect of the pol ysulfated gl ycosides were

N

- o o T



Table 4, all the conpounds described in Exanples 1-16
possess varying EP3 antagonist activity. TABLE 4 EP-3

WO ewep2wss ant agoni stic effect of pol ysul fated PCT/US2005/028861
gl ycosi des [0058] The pharmaceuti cal conpositions of
the present invention are |ntended for use with any

[@@%ﬁ?ﬁle It %tgn% ﬁex‘%g %ﬁﬁ;@lg(%pmﬂﬁ gg%}#s%f gSCF Qpaﬂesmﬂlsvanous

foﬁﬁﬁﬁﬂéns @n&ﬁﬂﬁghﬂ)hﬁ\ﬂmmw&muwﬂr@ot i nt ended to be
so limted, and is applicable to veterlna uses

[006Zls, in BigcdT tarens giaphiicpisting igarilis of ChRRR(C ofgmti-5T4 in
n,ne

oA R AP P TR e 31 N s

afWirkbiaUbecks B 48Ci on, cats, dogs, and horses. [ 0059] The

006! ¢ ??é%?ﬁ%é@éiéérygagé&%%iét%éﬁéc”%ﬁ ks ot SR BT Sty 574
(ztvgﬂgmgﬁwarﬁug 531% aﬁ%{g@& Pﬁlgléftépﬁi TRER, atBO" @by 8¢, |

recl a rapeutically effective
[oagBLNt of Figh26B énpbarrgdapdf depivting Msultsmfrﬁgﬁ—ﬂ@ucmmecﬁﬂ

@%&né/%i&?&%a‘% O siesB bR ehaH B Agish T Srfekppe ¢ BFaorc,
[0% ni st ef 971@ 1§QBB%§;911 &e‘pl&ﬁg thdWeQilkd &TCEKIHPE@ of hel-5T4

- ast h t1c conpoun corticosteroid). The
@ mg,mib 1novariobe baﬁarfanpubvom vanmp’f@opfte@ sraveels at HEC.

nistr treatnent. to.the art|
[@8@1, fic i, Rar SiapLfePicking the Tesulls ? ﬁﬁg@gf §iti-5T4
(3‘0%@/% ﬁlgcﬁ%té@ms&%maw‘lﬁff% atHH Galfley sﬁfvf/e%ké at\/4i) armu nt s
may be easily determ ned for exanple enpirically b

[0063} t i ng Hig. 28 lisa fepeadpctionpizmistipf Qvealaid ?}wgqpbsmgrag@ depicting
i ncr th n
PRSP SRS IS PO B0 8 BE Ol
ﬂﬁﬁﬁkﬁDQQMhmneﬁﬁﬁﬁbmﬁ&ﬁxemﬂﬂHMGO&tcordlng to the
i nvention include reductlﬁ |n t he char.act

[O0gRbt oms. Eied28Agha bt Siaeh ¢ drctarbarhal baredsl in
fi rﬁtugartﬂongi ¥<§P?{ﬁﬁﬁr \)@lﬁ%ﬁ@bﬂg@rs ﬁ%ﬂg '3) aﬁH '@/ﬁﬁ |3)k @Jlthout polysorbate 80

yper sensi alrway re del i ng I nmpr overrent of
(RB0) randawish <f>nm1ﬂhmm muctresrt mdeﬁm&smnafreezb@getdi thpwing regimens. FFis

t t {
Bobets. SEisNet e ?ﬂ%ﬁ?%'c?ﬁdaﬁ & Bcner i ca
[ (%996 f or F?g ‘2913'1@9 Ibﬁr ;ﬁcﬂﬁx%dhé perééiﬂN@YOﬂlﬁgﬂ mbleeular weight

I nvention prac |ced with the variable equal to
(HANJW pspeciee of/ amtué§4 Wi 1 gt indformuelpdens coptagning sriqps butfers (pH

v riable whi.ch e 1.SG.
388 gl it Bty RRER Aol BE Gl or ot Qo dhcer
AIFRRER frebrink UAd BawiRereghtenso FBtis faof frédre, $Rivgow freeze, FT is fast
Simlarly, for a variable which is inherently
theshend SEus slowHbawar i abl e can be equal to any rea
e of [

(Fr0f e °r o 55 SOATEEHSErabRfiGRerlg 1, WA obTSTRAE 25 Righibin
f@iﬂﬁﬁz[tidﬂe domainhg\variguy hhﬁﬁe&s (ﬂ}éﬁx@emd @itared “ﬁthouapplmrbnte 80

or 2 for varjables WEP 3L§ erentl &ﬁscr FF is
(BHD. a5 oUW S¥crops wHler GTGESIt Taro i gRch B egimens

Y ti nuous.

e G B B B R For
[0l e, Tomt3eBak aﬂaadgmpledqp@mg thapexyemageefaﬁhlglemolecular weight
ampunts are fro kg/ bout
el a2 s gt Sl By AR vakil ppfters o

ahg ﬁﬁlﬁfr%mouhﬁol?%rﬁﬁ@ 00 (gt andfwitther WANGRsh&@Bse Nﬂal%fl
systen1ca nfstered, thérapeutically effective
anounts are from about 0.5 ny/kg/day to about 200
ng/ kg/ day. [0062] Dosage forms and frequency of
adm ni stration of the same, wid-l depend on
conventional factors routinely considered by one of
skill in the field to obtain therapeutically effective
anounts as di scussed above in a given nmanmal . Hence, a
practltloner wi || conS|der the condltlon belng

Y | . o "

—QJ




of the invention with relation to the exposure to an
antigen will vary from mnmal to mammal dependi ng on

w0 b@epz0983 cul ar situation. A skilled practiti oPer/Usz0b$/028861
optim ze adm nistration by careful nonitoring the
patient while altering the timng and/or the order of

Tl RS ] Ryl N RUIRORR, Bl e BRI Becse, FT s fast
il bed sThOGL@ thah.nonary i an ammation to beneflt from
the invention. The conmpounds of the invention

be
[®d& ni st eFigd 3%61@)&;;%@1@5@1@%11@ Adiowf antaisd4 at i mg/ Tl or 25

o e

smbdee ISa.ff@Yes kecrasiivken st anshdken. cohndivats afiat tinbiditywantéedds the upper
% by oral admnistration) on a daily basis and/or
hﬁld‘i rth‘?elsﬁéﬁnﬁ’@t to a pollen-rich area (e.g., a garden).
W Se, g ' tathdofHigh Rlolech: ht
7? mat i c ?%%E%Xb%;@%%%é rﬁtﬁ@sﬂt’k’é?%fd thée %or%%%undeg gfwelg
spdetesi(HVEND odmtpcOhhay] arg/ id ak 1255 mg/mbinpragipes forpmldtions biith or

possi bl.e aons S n matic attack. 065
vBhSR P ror e BoY Hcr & of WEb R sttt | e B ahaisn or
uR&Rkéfdes a method of treating acute and chronic

i nflammat ory di sorders of the airways of mammals

-including asthma and ast hma-rel at ed pat hoI ogi es. This

met hod conpri ses adg i in need of

such treatnent a th 'e” ciﬁﬂﬂf%&g@n f'ec |ve anount of a
[eerapound  of refArvaK s@mﬁle)fof:rﬂlﬂ@tﬁ}n i§ peovadutfor Brdaga ©f arpaiteig such as
to the invention are optimally fornulated in a

aphenomienal antibady. ra%@btnabmélbo Yrceptainghg gy agrinieppediate
|

sM‘@stz{n :e;rh né%gﬁ)‘?ﬁ%%gi%& rl)aucil gﬁ@gs%ﬂ aﬁﬁ%@cﬁlf o‘f]cgltrta:iﬁmg drug. The
foanaRe hmny cGnhids b®s to ﬂxBSdlrfaEt’hnt, nGeo rdatmelyvhmksalt

Publ i shing Co., [Easto PA_ 1990_and Rem to
capqeafaionsnapdpedrss age Wﬁlﬁéﬁ"ﬁg& er C@“ﬁiﬂt Bt %a}?fm“émon 1s
eﬁfe(W\Jekfb ablg- 9pdee o w@éﬂtﬁn ;pﬁﬁelhé/ @ﬁcﬁ){ts PRBOIRE, Vel £ MlAtWely broad

accept e carrier/vehic in generating the
rapepd pidtéiowencehtretiensi phleamd bnﬁfewtypes vaneh fgepelatiprprapidn sreat

adm ni stration he ¢
oA TSP ST o Bak P Sy SBRE B Rt BB g desired
P, %xé}ﬁi)éﬁﬂ L1anC ahdnyichl 186 difiedtidn @ ybshiliatioko M fédniudatfons can
of conpositions according to the invention may, cont a| n

almrbe us¢rhfor stosage\os @eptides oA BLAsEssed PARING, §\garRIPEsES sych as

t I I di ent
offEhgdif e D IR B AR ok Rptige foloE L o7
[06rs] amat iSpecitieinog-linigag exhmpercdre aBopeavidis] itbaytratimgnedizods of
wi thout limtation, b-andrenoceptor ar [

a oni st s:,. .
idenifiing 8 favorhle frBlation 4ot St<Prég%<bet e yereRy @%P%%@n antt-
@9&%“31(1 g{ltﬁ I ewid ¥ OMdd@inGinti- 41%?@1" h%@'ugéd e.g., as intermediate

omet hasone,’ tri anti nol dne, uni sol I'de
shbgareniod ehe hbhmifactaeaieu gsenﬂdathyl oenp&gammg@te @ntlbodles toa
ant agoni sts and | eykotri,ene-synth s S i nhibitor

coRPPRRd iR @S 2 iR Rk tlnte’it]ilq ¢ PP a&:e]gra Substance, generally a
p?&=fn (@%t Iﬂﬁ%ﬁﬁédg ) &l=P ¥ in A6 %%ﬁf%@hllre of HEARPIINdIsBEh as a drug.
an Sl'inergi ¢’agents: ipatropium oxitropium
tiotropium H receptor antagonist anti-histanines:

gl phenydr am ne, pyrilam ne, pronethazine, |oratidine,
E&‘iﬁ[ﬂ i zi ne, chl oropheni rani ne, fexofenadi ne and
[B6H§NOCOr eGSR NSRS -debIPRd herblifpnerilg Shdlh @ BblatedProtein in
|nvent| on can be adm ni stered by standard routes %@ 695

or

anragheouis mblatien pHahout pHt%H0-9.0negalabout bl 4.8+8.0,iahewtdl
buccal and sublingual, or parenteral, including

subcut aneous, i ntranuscul ar, Lnt-ravenous, intradernal,
transdermal, and intratracheal). In addition, polyners
may be added according to standard net hodol ogies in
the art for sustained rel ease of a given conpound.
[0068] Fornulatlons SU|tabIe for adn1n|strat|on by

' o, . N Y oy e I e




nebul i zed spray di spenser, or by any other
conventional neans for causing or enabling the

w0 e@eixi9s® dosage anount of the |iquid conposiP¢DIS1005/028861
be inhaled into the patient's lungs. [0070] Powder
conpositions containing the anti-inflanmmtory

0 . R
DR 5ot DR SR OB Do GPEk g bl
geﬂ&l%ﬂ%@fdngﬂ&ﬁ@%s 1&6"@&%&1&‘1@& pREsestient thoroughly

Intermxed wth |actose or other inert powders
[08ZTElept abl & fomulationrasisiesrriiei SereinAeasingt $Ataip FTyoppyectant.

owder c osi tions,.can. b 1.0y V] id
CHPEiErSER e RaPURRRYSD i A 1R 8 847 o nflc, mongpaccharides
(4. SAERREmRNoseNadsRd, iibss, Ratkabing xghpsy dsacabhiides (Fay
be T nserted by the patient into a dgvice t

! hat )
trehatase Lauetose.ivellebipsa, ped HEWsHY gisacehag W@errafgwpsq)ns%ar alcohols
st eady .strear 71]...8r l. at i H&8D)i N

e R R R G N e
piyidalaediang @er g.mdir@q;leﬂgﬂ viarvhs(HAES, ct]msramqahb‘s%hoeyigﬁeg dextran,
A

el iORi i @itk }; QRS pRitei
FHN LR S0l O3, W R pomseit ang i
preteit afistutes sisedfop h pratectam effzpisie. . ddonet, gniml p¢rygm, plasma, human

tabl ets eacph contai nin pre er m.ned anmount of the
aljumyin, Poying Pﬂ’@ﬂ?ﬂboggleag%&?g\ﬂd@ddﬁﬁ% %e?aauﬁlzl es; as a
[(ABHTT ON @he fe® USRI dbMoBEoridl 8 QuUSadtart(h eeagentahat can
non- aqueous liquid; or as an oil-in-water |iquid

reclo iesnriage tanshert @fr witer when esed i ey I goneeniatigfsys Surfactants

. At B i nj ' it .
T o s g e

safdcemied by liquid solutions, suspensions or elixirs,
owders, | ozenges, m cronized pg&ticles.and osng%ic
[Q0F07 very &yeeneral, the oery Sprapgatians S0ingh o RAHEEE A Ens
P?ef eﬁﬂaﬁv@r %Eﬁgwﬂ RO iR PheSit LPinSluli@ hntiiReRkial and antifungal agents
aaniAr stration, wherein the carrier is a solid, )
sidhcdsfeeeanpia ssdiumonitie; niesnryrgortaiping dosipsusdysich pg thimerosal,

exanple, in the range of t 00.m crons which is
XHgRPI %%@%%‘&S’ilwtﬁlﬁéoqﬂ%ﬁ%n@%o Wq}ﬂiﬁfﬁfl's nuff is

adm nistered, i.e. by rapid inhalation through the
nasal passage froma contai ner of the powder held
close up to the nose. Suitablefornulations, wherein
the carrier is a liquid, for adm nistration, for
exanpl e via a nasal spray, aerosol, or as nasal drops,
i ncl ude aqueous or oily solutions of the conpound of
the invention. Sem -liquid formulations, such as a
nasal gel, are also suitable. Formulations of
conpositions suitable for parenteral adm nistration

i ncl ude aqueous and non-aqueous sterile injection

sol utions which may contain antioxidants, stabilizers,
buf fers, bacteriostats and sol utes which render the
formul ation isotonic with the blood of the intended
reci pi ent; and aqueous and non-aqueous sterile
suspensi ons whi ch may include suspendi ng agents and

t hi ckeni ng agents. [0075] The process for the

synt hesi s of conpounds of the general formula (I1A),
(I1B) and (1C), which are stereochem cally defined
representatives of conpounds of the general fornula

(I') of the present invention, is illustrated by the
foll owi ng exanples. (1A (IB) (1C Conpounds. of
fopnula VIIl, EK, XIV, XVIIIl, XIX XX XX, XXV,
XXX, XXXEEL, XXXVIL, XL, 4.V, XLVp, IL, LI, LVII

and LXlI used as starting conpounds in the exanples,
are concrete, stereochem cally defined, isonerically
pure representatives of forrmula (11). Chem ca
structures thereof are denonstrated below (VII11)(IX)



(LITT)(LXI') Conpounds of formula X, X, XII15 XV,
XVIE, XVIT, XX, XX, XXV, XXVI, XXVIT, XXVIII
WOQB/020838K | XXXI V5 XXXV, XXXVI, XXXVm XLI, XedT/PS2005/028861
XLIV5 XLVI, Xewviil, L, L, Lv, ™M, t™M11, LIX and
LX, which are used in the synthesis of the new
starting materials of formula (11), are concrete,
st er €& mcally defined, isonerically pure
[(0BR] esent &hinhgsticts chobad abli¥er, meheint aabgait thit aimsins the pH of
t hereof are denonstrated bel ow (X XIT) (X)) (XV)
a sodvtipn {nay 2oceptalle yangxry puffer xxvinc)y PRI qlgfatee acetate,

| XL| TABL LI .
o o) IO FORFERA 0L )
diceiafblagtih® MEHES bobthensrgamip deidtiyuéfepar@thenibuifery sititabletfer use with

fornmul ati on of anti bodies. CMOSS- MEEEMENCE. T tyELAT )

a Rrpein kTG odhess]in i At Jpetaip 3{%#%“8%?’%“% BF5G ?EfD amine

r Vi Sj I . li ' ' ;
ol B A Rop bopraillBE R ek e B, el B
chiceneftioremaging front sreatat thae DymMBAGKGMDIUNI QDO 83ses the buffer

cregp G HoaR oot Sam 10 . A8 il ok FREgbegL LR 8 Bbout 50
VIO F8} Banfle HcMuedr SHEBAtrARAYah b8 Mfont Bstut PO BEERY 80 kiM. In some

stability ‘of the protein under various conditions

cases,| autindgnatend batfers camhe upado fasisrawplec BFPEStand A rishyiffers can be

%ﬁgula Lons used for storage of proteins generally
&PHPPA9 ety of stabilizing substances. However,

[6083}p SUbSIRRGESnEaTaBEheasan Bk ipaliddas seldemiss bigfdn Feesxample,
of the stored protein, either by reducing the

amiing byfferesuchs ITig onbistidiag hpfers cesRotspitaRle fucegaincgniuggion
he.r . hi.Li zi nag: 0 .

PR TR B S PR oA ARG Bac i vt

ipsebesenjfgatprotédare i s a need for fornul ations of

roteins, such as_antibodies, fthat are stabl e .over a
(G531 o1y offn E6THSRr B GPRSTEHAOTE TOESERPLAEE Sy fagiessed as
iR safi A d ' dBSY faRE ﬁ}t%&&u%@@%kﬁﬁﬁfﬁ InORRREESy b’@ffé?g)tr trs]zliemthat was

proteins. SUMMARY [ 0005] The invention relates to
ptésemti in ghet prateircemiplé pridrao dilbtion e thedarmpeatiered f or

ing p pi.i des such as protein e R
8 boai o R PR RE R BT g yn in e art. For
eREBPR! &hiydA chiBé uded tb @ltAiduveh YuFédT the @diites pHING, ofiltallly, a
formul ati ons reduce the likelihood that downstream .
spit teefsinnlption cortaining the proteinof preredi Gopprally pan initial sample is
adversely affecte of, f j
PO P B B PR BA e iy L LOLTALA) L0Ohen e
iSAer JabPleisQk a hiphgréteinnsoataitagon pliodoailufon artditrgioymulation, it is
the invention includes a formulation that contaj

npbRACSESEEY torialccnip aRernd el o6 aBouR) sl A havhiH SBS%P ¢! When
pf}ep%iiﬁg 9 ifoﬁ#ﬁ&%&nﬁi}in DEnftl 55#11%% Egrﬁ?jﬁg%gvregfhgﬁ%_ﬂltt @bdtefitrations or

f
u

cryoptot ect an urfactant, einis
higtetifeer Coniceatratic@n s mdthwed X preprring GeqrS€in i geswally wad dlsat

the fornul ati on contains |less that. 150 nl salt, .e q.
remgoygg or reduces non—protetm components of rt]he 1nilt1a9 sample ?e. 8., d1a1}gls).
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salt. The protein can be an anti body (a pol ycl onal
anti body or a nonocl onal antibody). For exanple, the
wEe@be23tan be an anti-CD22 anti body, an antiPCEUSR0¥028861
anti body or an anti-5T4 anti body. The protein can be a
reconbi nant protein (e.g., a humani zed nonocl ona
antl @%Yl In sonme cases, the protein is a therapeutic
ETTT_—I%OOO7] The aqueous solution of the
[@wﬁljml at i @iris adentine ofdtedorudagons deséritedddrapn thet teiprekin (e.g.,

A hodh ETBbARRY  the HBEIEN G HARIF o9t o Gese SHeatisd pefipdpf time
tdaglsq’{%@ fé‘;sghxr%‘tﬁ%e Wéélisexghéhotﬂg g&ha%ticgl s ‘st% AR YonP-soMEk98°C. n

out OO mVvi or

gale@all a prokdih @oﬁb@ﬂ&m B0a fodinu{2800 & stdtle fcrrra@ le2btone oo SAC.
of the fornulation is generally stable for at |least 1

Stebility genssdly wfeys to 2 protein’s ceniprmatienah ppbilifband4qr stabiliy ofactivity.
I n
ST b DRI SRR 2 R Bl s
fartaedbilitg Gbht ﬁ&{ vidad beteinl Iﬂ@éﬁéralt it iabesirtabltQ0 Irﬂmlhﬁte the formation
about 20 t o about 200 about 20
o&@@btm@wlﬁg*/%ht sperdeR thateayn at@t @r%émra%f’cp r?gvfﬁﬁem %%hus one

o, A B O G .y P i

spsrcnis&n a fmamuldmmnesuhjeptedw statagk ésless thaf jn &coptrol.aFor @cample the

Iea he protein c urifie
pgiegitags of ieh Fikepleogisia Sefbieb e B oBiGee i fgppulation
dﬁésrﬁﬁ mc‘réh%e E2hithad C?L SpRediod &htdl. B b%%ra@ @ doftralieYtreplica of
or from about OC to ‘about 5C. The p
tlfedionnulatlomthathas re bednoubjested t@ stozagsnder, the ewmqnta;l, gnmditions
lon is_ about

h
(GE o et HeBR o SO Eie thres 5 Pefbekisg s el ttin
%ﬁg&%’t‘ bf §§.>mﬁ@aﬁ‘r°oh%|1 Mgh thdl€cull 2wl bt sb@cﬂesl a‘&"te‘itsﬁﬁéée% 10% or less

I'n an exanple of the invention, rotein of
of the tbtal pm@lteam,ui%u ocless efl thotdbd preteiy, is 3 Ioa haaﬁp &g total protem or is

oS BB S BB RS spcis

khéwe M ihenrt dndendtid SEO-HEL @ STISWPAGE, vhpillryakdophiresindnd size
t he aqueous solution is about 10 MM Na citrate, pH 5.5
exelasiopeponpgiaghMacl . In a third exanpl e of the
ntion, y
IOE oo s s BRI ol oAfbEdiye i iR TNBREY AL i B
amobint (ﬁﬂl@\i{l}]lol&tlﬂzbl Welgly{ spécntshﬁ afformulllaabn snbjexmd tbestorage In general,
det ernm ned, e, assayi. ng%aelP aét one oL t he .
itge desisblede namwaw@ﬁﬁv@e tien pue; weight spgcics during
sR)‘? lg%ep$ ; e, R H'o?l’ové"ﬁio%hla? RREIHE §pecR:rs it Q@ample after
cent age ’aci‘di ¢ speci es, compared t
smmgenn la fofn@04dtiin dags antmbmaseassgmﬁca,nﬂwmxnpmﬁérﬁo a@ﬂntrol In some

rela es to a f storin ot ei n.

chsebiheBetcoraes o topiotdin Fboteiefr Skirblabion bl iechuar weignt
AR @ bibEgh N 104 df 1818t tha 1l ;R6ledt] StesMIeEsf WhetotA Pebtein, is
mai nt ai ni ng the formul ation at the tenperature (e.

3% onzless) of theitotalipreteing ordis @f%o@relm afrihe Wéalmtﬁlﬂl épivvomd%gular weight

or at least o e I one
shoshdcan of e AR oY Eftin i fle arl OF ShCUSBRL
[068¥]S, Or TheRatE Ridid AndHIIR @a&essm 4 foemplatibe afler sforage under
stored and stable at a tenperature of about 2C to 8C.

variowseqongditione pastlr easmnaged torike Tafigie psontsols dp pengral; thy percentage of
er at 0 t

af:@?cp gpm‘eg éxg(%lg%tlv\%g)?éé%rrruggtg)@é?/sn&térgrgrr@f Al? i gér?§f§/ i tﬁ?bgrcentage of

When the protein is frozen, the nethod can i ncl ude a

step in which the protein i s rapi dly thawed. \Wen the

protein is to be frozen, e.g-14-for storage, the

protein can be frozen using fast freezing. In sone

cases, slow freezing is used. The protein can be an

anti body (a nonocl onal antibody or a polycl onal

antl body). In one exan‘pl e, “the protein is a hunanized

P .




ng/m, at least 10 ng/m, at least 15 ng/m, at |east

20 mg/ M, or at least 30 ng/m . Upon recovery from
wG@sae®3st he protein can have, e.g., at |eastP@DUsWN5/028861

the activity of a reference. In sonme cases, upon

recovery fron1storage the fornmulation contains |ess
oSt Tt oo P At R RN B B Al PP Foutacon
géﬂé@alfy%éﬁliﬁtnw fotOthaniaNe% ms&aid‘mrth@pereem@e dfaciii9species

h nol ecul ar wei ght_ prod tes,
cosmmged 6 €aRR) BEARE AGFIeCIER COBRoR iSRS AL Gercpin Thé percentage
: ko e.89 E0% Rb@B th
o S T APl E f“??@aﬂ R
ple¥eritk ohbagd q:euieans ama}@ﬂmmgcmhuM® knp@zﬁi]iﬁ}thd art afichimge in the
aspect, the invention relates to a.ne

HEREREN ot &f 13 OPRBFGPEF G HRTOGH A pPpgtion i
infeda86L Sk %19%1%5 ef stﬂﬁl‘ﬁb%frlhe RicilRbOGE ih RS féeB8lation.

providing a Selected i'sol ated protein, storing the
[608Tkct ed iAsothat patametst Errstabilit caebé 8 ingteapoimgigeagatsh end HMW

coppr..si ng an ous_sol ween

SRRk PP GH S BPHD O e e B! dhsr 2his Rl gt
MMk Sleighil 8hRid¥IiR aRBN@RSL. |A%%$égaw§%r@gdn@f@1§fﬁh0@fmateﬂals ina
stablllty and identifying a fornmulation in which t

spnpit dia dp sosenit egel sepdime.ivaother sepamtioarpesiumibajisae he used to
t he eln [ tab
s q,t$ et'lﬂ gom §%1? n?s b, fof‘m@lg&%y 815/% é)lﬁ% %P?Mn%%élpﬁmlecular
w@ﬁ@l@%d@%@@usﬁggﬁd@ﬁteﬁm Hodmuintida arelasevn in the atbahd ingluds
i ndi cated by at |east one of an in rease [ the m)unt

p@lryaﬁw@mﬁ%g@@lﬁc&ppmgmswﬁre&ﬁléﬁlﬁn c 06%0835

[hme@n i ncrease in the anDunt of
feg I?r}%of%é%?n@hglg% t sr%em es in the sanple, e.
[@a88par ed tIthe poteony poictivity ofia piaicineas be dctetrmeecb emd:@wd as a

of aC| speci.es conpage ontr
PRREr 1o SHPTG A Ceauy o6 e o et F T eatibgay. an
an'ﬁl{%asgaﬁc/an HusBd {8 0hn EdgniRliniked ﬁlmhﬁmagbrbéxg Bssa?f (ELISA)).
ecul ar wei ght species. Theparanmeter of stabilit
When dneimanurioassay onofwyaapgf agtixitsis mseﬁkaéwmlhﬁ%%@wulaﬂon is

A e 808 B B P OBt e iy

of ARbAEIL Th BorAd cA¥a MM Rrablatibe iswitieif thé potdnranns arleast 20% of
stability is the presence of high nol ecul ar wei ght
its peidyits and a stable fornulation contains not nore

[@%5% h' r%ﬁﬁééc%:ﬁr of \ggbst A :ﬁfﬁgd ESmeddr&NRIANREd to evaluate a

ity Is the presence of
fhingitlatian. eHw Ieﬁaimple; thb stabiliey 0fs paten pr o feinulaigy régaagiation

rgiraerrab st e s o8 e S Ry S A APt
sa Bféggerﬁﬁﬁ Stabl2hrihe % m}?ﬁt @Jﬂ?ﬁﬁ@l Gtla (ORh8IRtios Rah r&peand

tein aggregates co n“sone cases, the
a@aamns ageeraly msgfedinyl sebjettng theisghpledpslikang (esg., 360 rpm) for a

ST, 1 ST LS GO0 i s i
tﬁ&@ A BBleal in fptﬂ&é weRtiR@dativiet ildARRt(Ek., Qigtﬁﬁlalféblilhﬁ Weight

Is the ratio o i dic and basic protelns and t
spediesp law nmlestika weight spasies: orasidie spesiesistadive fan C‘;’LIE%l

er ent oma.c r ol 0 The
by es™ OhETBRYRRT ke pa oS tur B welYS By ithiy of o
ﬂi‘ét@gﬁﬁ%cfoﬁﬁulﬁu&ﬁt@%nﬁ]&%f suflcndtds gichideg@colhr dibkroism, which
pol ypeptide in a forrnul ation that includes an aqueous
sovides nth beoendayy ang keriadry stroctuxgl gripmnagionsierescrage spReiroscopy
formul ati on does not contain a cryoprotectant of
surfactant, and the protein i-g5-stable for at | east
three weeks at -80C to 8C. In sone enbodi nents, the
pol ypeptide is an anti body or a fragnment thereof
(e.g., an anti-CD22, and anti-Lewis Y, or an
ant| 5T4) The antlbody or fragnent thereof can be

o, M




in a formulation that includes an aqueous sol ution
having a pH of 4.0 to pH 8.0, the fornul ati on does not
W@ owba23a cryoprotectant of surfactant, and tPEr/US2005/028861
protein is stable for at least three weeks at -80 C to
8C In sone cases the pol ypeptide is an anti body,
Inth € nw@ﬂfh I#r&%?rlg ﬁ&bl@?aﬁﬂéé asahdndication of
e can e use actu Ing a
uﬁi@@h@@&éﬁre}hﬁﬁl ehming cgorinkoy (DG] wgwm menitoss everakfharmal
eam ci n. Such conj ugat ed

such as ricin_or g)agi
u'@ﬁo&l’ég)n%ndclﬁﬁaféll@Ho WU in a fornul ati on descri bed
s Ci en?ﬂ#g 1hay%§§>§raﬁ{e?&rc% $Eusial tb R8s AklstabBAPBE & Blotein.

Ic ter used herein have the same neaning
as connDnIy understood by one of ordinary skill in the
art to which this invention belongs. Although nethods
and kﬁi@ﬂﬁﬁﬁ% simlar or equivalent to those described
[U@EEI N CaR iD8n HSRMtdeR of BErtdh Asihi®RioRs dEREbédBerdi thitghey
present invention,suitable nmethods and materials are
prjygtera meidio@ ef smnnga Iproseinlin e aninispal solytipe Aych that the protein does not

ARy SRR grabRBEPA BB PR el Bh AT FRT e R fperatues

L€ Bdref 21 &/protein axd}]ﬁiiphd@lih thieFernivE At ig kRbletot iitQé&t tlﬂ&ddays (e.g.,
exanples are illustrative only and not intended to be

twé weeksmy. fomwe}eksi Hdemperaturesaening framﬂémlhg@s Cdp apeut 40°C or

fr:gg}s/%qt | %%ow to al?%&nSaggar e%al{oﬁlggg(g)h iﬂ ggrtg?a ﬁ%ses it is desirable that a
f&ﬁﬁ%oﬁ%%@zfo}—%e%ﬁ\@eﬂg& o Q5hd]e. &l fibr a! BadtD BokBY, three

graph depicting the results of size exclusion
nointisnsis oymaph yink ingmthse pho yersrtbece| yeatsi Gveyraoae G apisyor ten
SEC-HPLC) analysis of 1 ng/nl anti-Lewis Y at various
> and various tenperatures. Results are expressed as
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bﬁmr A proreinvirek foraiulatian intaysbepitihle fhat leedttone rﬁmgza—ihswaiych at least
run_under_ non-reduci ng conditions and the right
fi"ﬁﬁ‘ijézq thagcygleg,r af l?ﬁ“dﬁ%lg‘?ezf’ B ¥yt ondi ti ons.
dR72] Fi ' fof freeze-thawm a
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bar graph depictin the results of SEC-HPLC anal ysi s

(of., thathdsrthe gieptest 8ahikityy, incubated for four weeks at

various pHs at 40C, in various buffers, and in the

presence or absence of 75 mM NaCl. Results are

expressed as percent HMWspecies.Fig. 7B is a bar

graph depicting the results of SEC-HPLC anal ysis of 1
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ng/mM anti-Lewis Y, incubated for four weeks at

various pHs at 400C5 in various buffers, and in the
w@e@son®aes or absence of 75 m NaC . Results arBCT/US2005/028861

expressed as percent LMW species. [0027] Fig. 8 is a

bar graph depicting the results of CEX-HPLC anal ysis

of /m..anti-Lewis Y incubated for four weeks at

vari BI%t 40C in various buffers, and in the
[opFsence mylypaancse0in b foldiNains dResibkd hemimeare generally
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reftefidad hagid dve costahtisating pBECiaMRloCobetwinyiei] Prapursorfe When the
iSRS aRec RSP TBStY PHeT i o1 ety s e fafree of
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anti-Lewis Yat 1 ng/m or 30 ng/m in 10 nmM Na

citrate, pH 5.5 incubated in the presence or absence
w®@2006520988 NaCl for four weeks at 40C. Resul ts BCEUS2005/028861

expressed as a change in the percent acidic species.

[0039] Fig. 15A is a bar graph depicting the results
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ng/mM in 10 MM Na citrate, pH 5.5 in the presence or
absence of 0.01% pol ysorbate 80 followi ng ten freeze
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expressed as percent nononer recovery. [0050] Fig. 19A

is a bar graph depicting the results of SEC HPLC
wWar@bp1935 of 30 ng/ M anti-Lewis Y in 10 nmM NaPCT/USBIN®(28861

pH 5.5 and 75 mM NaCl in the presence or absence of

pol ysorbate 80 after incubation at varl ous
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spect (% peak 5). [0056] Fig. 2 1 is a bar graph
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formul ati ons containing various buffers, with or

W t hout 150 nmM NaCl, at various pHs after four weeks
W@2004020835 [ 0063] Fig. 26A is a bar graph depi ceCTyS100%028861

results of SEC-HPLC of anti-5T4 (2 ng/m ) in various

buffers at various pHs after six weeks at -80C or 40C.
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formul ati on generally contains |ow to no surfactant,
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ﬁlﬁ%ﬁ(ﬁjﬁmng @mnmg, NYen Pusem doncengration was calculated using specific

Gongent T AR e IR L ASAT G ™ Bt e Derb bferid j3 atyss nco
p?k Hﬁf?(%}k E&{tém fo%ﬁivﬁﬁétﬁssu{&%&s]phhte baeBesiahe silb@edgM. Bach

ormul at1 ons 0 not contaln a preser vati ve.
sRmpieerlsatdniaiseddemivhdiafl.t Bha prepared prmaples wete sigrile filtered and were

| ncl ude act erial an . nt S
iAo 85 ORI shespe e R Br A°C. After

0 0% hi rihbl@blﬂhﬂ W8ight species
R B S0 Sl T, e PNARe o nigh 0050] ~
dndrlow lnadleanbs voaghtispedies wing SEEHPL tveragc matpgraphy-high
mai ntains the pH of a solution in an acceptable range.
A buffer can include, for exapple, citrate, acetate,
hi sti di ne, gluconate, succinate, phosphate, Tris (tris
(hydr oxnet hyl am nonet hane) ), di ethanol am ne, HEPES, or

ot her organic acid buffers. O her buffers suitable for
use mnth a proteln are knomn to those in the art.
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S o . T rr



concentration ranging fromgreater than O MM to 150

m. In sone cases the buffer concentration is from
wW@bwan2®65 nM t o about 100 nM or from about 1nmMWPEDUSIPOT028861

50 nM For exanple the buffer concentration can be

fromabout 10 MMto 20 MM |In sone cases, a

conbi nat.l on, of buff ERES
pReee i PrpBHiopfbhyf MG RIS a8 v B AR g Hie
T&IoPRhs CapSbSaEavIRNBAT BIOBEP @R00DSW i as thelseparation eolumn using
buffer. For exanple, am ne buffers such as Tris or
mpfheds Miaven imuhe aits are not suitable for certain

j.ugation proce r i I is.
A s e e
[0BUEH a compiigRuieiceifot@rioRenlaDG8iRht $pecige ieradsed with pH, but

concentration of salt used in a fornulation is .
high prodeusiéat veeight dprsdpssiaTe nahRIaloT dsgradafion pradust 4%  Gipgtion of pH

. O, di cant rd.but . . t °
A e I i
whi'o_dhapi batl RO mididR83bf loar Mbleailuowsighedpebies prp arseig. 1B).

using nmethods known in the art. For exanple, dialysis o
Thamnfoe thsadi-Lewis Nt awtheds was stsblecat agemperatugerngel pff°C to 5°C

and, optjonall a tg.a formul ati on cont ai ni ng
an %Veﬁ@é‘ﬁ'iéﬁaﬂg‘?)?yqr?ﬂlé’?gjéb.to @ner ally, an initial sanple
[doi1@f ovi degxthpt CaeMic AehaipeichinddiegtapiiyoHPLL) Gfas used to further

interest. In sone cases, such as when the initi?l. .
assessphe stakilitst ofhtpamples: othese aead s SierapsriRmsH £BIPIQYng Dionex

Il ution. i ot rpul_al | it el . -
St BTG DB RENS R ERR N ok Bk BEERRER okt aicic
spedicsifdresadR gh ¥HER s@hplpastond a8 40U Wik al)i dfowesen Gommamples

initial sanple containing very high salt .
stoceica H0C and e30SCothe nGHcis Yewa fYer 4lrg eiise PH rapgen senfirming

of prepari t he ot el n.j erally used that
ﬂFéW@@@@”B?&agaggggﬁﬁgﬁ?gﬁgﬁégﬁﬁ%onpo%ents of the
[601isj al s Eaothed metlib et abbility, PDSOPAGE wis ussd to

a feature of the fornul ations described herein that
firther pnalyze samples gorechat4086 aingo?fl melstrun pngas gither reduced or non-

f | at.i i bl e f. N ifi '
LR s Py RARE S R o

ch o HdQAlak Svefoh®l 88 tadrefofiie nRRCsthibiliB0 Gas b thyes eamaples in the
a protein conponent in a formulation is_stab]

f
pHeasge o0 y 68 (Fig: 35 CThezefars, sampleg &gy g}qbydlreé} tgpga% 608%6 stored at
tei.n' .ont i I b tabilit f
B i R R Rt AR b5 TR 80, ° 0L 1 S

(601381 © | T TideledBRIfBciRing @BB} elodttophbresiiavasanadm ferther avaluate the
stability that are provided herein. In general, it i

S
sateples stored at d076.nTEH electrapboresis easivaer @rmeniis thipthapggs4p pl of the

wei ght species, that agccurulate durin - .
ot DR G0 o R AR et A it BPEroRin fogrpdation
[00¥a§ase, CdnsiBRys with tdesiaEuf SDIPAGEHhalyelsef thesantibody

wei ght species in a fornulation subjected to storage .
sarmplesghosersamples imthe @kt rapEe ofHP -Sxusiiored thalsass @F@éﬂ?%fg%‘ange in

of hi nol ecul ar i ght species in a sanple after
°§Fr8'ﬁé’g‘ré}eﬁrﬁwch§rgfbc§$ﬁu¥‘\gti on does not increase

[60Easi f i camddeyinpormarasgect of stogaiy the stabititgeftae aH ofa formulation

control is a replica of the fornulatiogn that has not
overtime.uBherefose) thepH0h Fh&g%mpkééwtaﬁ%ayg@? 5@@? Hititign ot the
conditi.o =

SRARASD O B, Bt A5 RS o b f 81 B s,
ThefOW RN ASipGficin dBvighonrrbachie startingipfhin myediteessaafpiesr(Table 1).
storage is 10% or less of the total protein, 5% or

| ess of the total protein, is 3%or |less of the total
protein, or is 2%or |ess of -2he total protein.

Met hods of assayi ng hi gh nol ecul ar wei ght species are
known in the art and include SEC-HPLC, SDS-PAGE,
capillary el ectrophoresis, and size excl usion
chromat ogr aphy [ 0085] Another paraneter that can be

o o o o Y



it is desirable to mnimze the accunul ati on of | ow
nol ecul ar wei ght speci es during storage. For exanpl e,
wao b@opzvaent age of | ow nol ecul ar wei ght speci eBCT/HSM05/028861
sanple after storage in a formulati on does not
increase significantly conpared to a control. In sone
@ % the percentage of the protein conponent of a
lation in high nol ecul ar wei ght species after

st or agigle I1SpHQﬁéaemrehemsof(mmt]bmws at il spreed aablhtﬁé}énqﬂes

t Nt |

is 2% or | ess of E‘—’%S‘E’EQQH protel n. Low
T Speci es e assaygd using m@}ﬁﬁds
[ he gpt e.qg., %é%%HPLC [0086] The ratlo
d basi c| spes®@s i n HCf or M0°&Y i or8@CY er 5°C 40°C
der various—cpndi-tighs—egnbeconpared
in ﬁ-oéontr@)iol In er al zqzhe pértgent aétéﬁ)f 4.03
ACT U CIHPECT €501] NAT 6@ Ve gl fieanisgati ons g% — 506|  5.02
deternined. An ihcrease|lin the|percentage ofacidic
speci e5.505 i ndis¢pt i vB.5af de66@ased5§0aMliﬁ55 Foi5.57 5.54
exanple—a-stablpformulation dcncr y—eispl-ays—not
woreytﬁgﬁ a 165@ ncrégge ingt 2 pe gghtag?9 acﬁéﬁ% 6.02
PECIEF spPPageq| 10 gsgpnirglsjindels ) Sel gidsed 656 6.53
cond|t§o§ Met hods o? determning the|percentage of
aC|d|c7QDe0|e§(Bn a 388Dl e 408 kno@wdd n t Addart, 785., 7.01
EX~HPLC - eases—tHhepresence hasie—species
S ass§§@d usﬁﬁ% tﬁéﬂs kngﬁﬁ in gﬁg artﬁiﬂlchawgglin 791
he percentage or type of basic species present in a

protein stored in a forrmulation is indicative of the
Mé@ﬂbe of Togetbén, theydatsf predeatedrsopoi dﬁm@e@afeéhat the gi-Lewis Y is
nmul at | on 7] _Anot.h r abi | i
stledHc! hiPEEEe U GF B LGP TN pall gee 14 8 gh scneral 2
fdvagibld |f§15§01ta§@8f t‘Hfs ﬁ@iﬁ@c‘ly 1sQbd &4, S’f Thﬁ QlsdPR6esalatively
aggregat es and hi gh nol ecul ar wei ght species in a
fmmbﬂeed:ondﬂgmségaatmg@mfs:hgemtdv@lylay40‘f(bse materials in a

@ﬁgﬂe t hat nte

2t oft 4Bt Phd: SlesiPEr BEBEn DR T gty over
a‘f Qﬁ%% or ﬁfor@teﬁﬁkfﬂtﬁr@tx ifeNexalYipld) Afhen Hhe HaipE Ristirédbelow 0°C,
when the ammlsametkbﬁswnen abouh€°GGand h’iﬁ’@ andcwh@ethe sample is stored

hi nol ecul ar wei'ght species plus aggregates in a
B R ab T 2 g St R BpOREY BF Pilring LeRuR SR il pgmpte is

stopdt 4t@bbitgd 809888 landae°@ot ency or activity of a
protein can be determ ned and used as a paraneter for

establishing the stability of a formulation. In the
case of an antibody, an inmunoassay can be used (e.g.,
an enzyme-1|inked i nmunosorbent assay (ELISA)). Wen an
I mmunoassay or other assay of activity is used, an
antibody in a forrmulation is stable if it retains at

| east 50% of its activity in the imunoassay conpared
to the activity of a control. In sone cases, the
formulation is stable if the protein retains at
20% of its activity. [0089] O her paraneters of
stability can al so be neasured and used to evaluate a
formul ati on. For example, the stability of a protein
ina fornmulation after agitation (shaking) can be
assayed. This can be an inportant paraneter since it
is desirabl e that sanples remain stable during
transport. Stability of a fornulation with respect to
agitation is generally assayed by subjecting the
sanple to shaking (e.g., 360 rpm for a period of tine
(e.g., 12 hours, 24 hours, 48 hours, or longer) then
determ ning whether there is-28 increase in products
indicative of instability (e.g., high nol ecul ar wei ght
speci es, |ow nol ecul ar wei ght species, or acidic
species) relative to a control. [0090] O her nethods
knomn |n the art can be used to assess the stablllty

—
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unfolding), differential scanning calorinetry (DSC,
whi ch nonitors overall thermal unfolding), and
wabkdos@atioBi rati on/diafiltrati on. More than one PEF/HS®DE028861
can be used to assess the stability of a protein.
Tenperature It is an advantage of certain fornul ations
deSCAI bg{bﬁer ein that they provide a nethod of storing
a a mnimal solution such that the protein
[@@m not Thetays ofipghod soeupt oﬁageamhdtan‘ahodyr(anu -CD22), a
ggregation qver tine and_over .a _ran
m@%algﬁﬂ@gubw urieseal OIS il R Sapresisgon e pfach gf normal
al Q! Bt SERLAD! er B flstedC At thdbr@R Al aof-ED22 is

Beks or Tour at tenperatures ranging from
apfpbexiateBOE5t OViadreasthydlysis isflikeln talwoonr at @B’D‘i;() and bidowt

bouyt 5C
aoomisationis el 3 P erei by & FopSiRens vete hirefSh ubgened o
c&v'ef@ﬁ e of £fo @{o L8 A effeclBNS I On th ¥t SR1IFSTIRS profdisX, to assess

ne nonths, one year, thre ears, five
ﬂlysmbﬂuysmheahngmp@ﬂnmofmmb@pgl prpm‘ésqs angl ta e idlpprationale

d at
i o edectian oF G dppToptpegu LT PEs Rk Feli b R,
[00YSEES, aRsmprk bowhinthgSmalCID2EdereEpttpaad cotaning (53 alghmal anti-

after being thawed. In general, a fornulation to Eﬂ
Cm@zmﬁalll@lsgwiff@ks 4t a7l Valﬂésrtoéé@atﬁﬁwfé Smﬁﬁ%welieﬁtqrﬁ‘g L gwo

B ROE0 R ARG 6 B ARl ST B . 59

(105mB ScihBRYa{(100aM Kiehaiad0e!s (ZGthstﬁm 7.0400cHM S
fast thawi ng. An exanpl e of rap|dthavv|%$|sth

phivghttcl at b 8101 YT 1) ST Senles WM 5F Bierperfenigie of high

o P L0 BB 000 0 oAb b i

OtSQﬁg/Er[l af ChIMytherok &no figi8dnt htcremsy irbihe gesentaif|héght molecular
determ ne _an opti mal 1Elégnﬁfor freeze {)hawn%?th ¢
vetahfrpegies & those prrarles ndbie P BIge ]S d- 5.0 chyagd b the amoun

nsy hat provi des the
ASalalen L Rl sbire N mbatans; et pro
[601R#ECt ed Wienaanpatibodyuduah af aeelzteﬂmﬁ is jebeused for further
(deSGBiscan) phresBiea i EeRon SO Pokibt it pERHREh B tetntermediar

s@sseRresh 4 Qﬁffétagﬁfdphhﬁé ﬂ?lf‘ﬂ*l@ Further Prdc@bsin@f Fdrfegemplel famjugation of
condi tions such as rapid freezing, slow freezing

caligheamicimie angantisTBA2 pnab@ prifarmed i ¢ Bw@erctb%m@msaww%ary

dotel WB%Q g‘r gvgeSI(eSjru rt%n%hrﬂ)tt th 5?5%%%32? tf(%l{}ﬁ% irg%i?%gimte substance to
b8 Eﬁh}'ﬂddtm)thé:’cﬁimﬁbn tefierl (09 eRohplpaht imemediecsubstance

e fornul ati ons descri bed herein, are Pfer al | 1d
f¢rgml@tt0@m1élrbﬁ@mﬁr§mnﬂqm that prigiagy emisies 8 {PRiipgcomponents wou
| ul L6 Iuti
QBRI PP 8 VBGR Blole FiOi g sotucn
it Bkt ebntkivepripnay einindssexperimeat, were condustedrin whlidhyanti-CD22

e GamsaiThp 4y A Fiedr b Anieri Aiabecs e efier o e on
¢
7 6&; {nﬁg gﬁ% irfdtd (pgpg‘b)atof 90 M sh&PhARS fl’—@OﬁﬁMHEPE@g%H 7®). Each

20% 10% or 5% (by dry wei
s&hplatWasrtegwaoe upgo (vad wecksdbrestakiityt Samples \Mera@r@ared with or

O LA B P St B
—_-';% é):ng r\ﬁ%lel?,?aeng(wr?r i(é’ bf%ggi&&%t kpd HPtCe@SIPAG'E LAHA9EF (at two

i Um represents [ess than

vadeRe)t 20% | ess than about 10% or |ess than about 5%
of the volume of the protein preparation. [0096] In
sonme cases, conbinations of pidteins are used in a
formul ati on. For exanple, two different antibodies
that are to be prepared as a nmedi canent can be stored
together in the same fornulation. An anti body can al so
be used wth a fornulation in




conmbi nation with other types or proteins or peptides,
i ncludi ng toxic peptides. Peptides or protein
w0 p@gine8s can be used with the fornul ati ons, BCUS20851028861
anti body fragnent such as a Fab fragnent can be used.
[0097] In general, "protein" refers to a full-length
[M]l%gg n ogh?détﬁ?lgﬂ?ﬂfes% %X@J%ﬁﬁfentsﬁeﬁfoﬁgt%téﬂ ®afpH 6.0 (succinate
correspon 0 a natura occurring protein or
biiffay prividedhetaafstability ahapatié pHCAO (FERRG) oretmubipatmeit pH 7.6
Qri inating,frgg%ew§., nmut agenesi s or reconbi nant
(HERR pd 3C108e) 898 Ygment thereof. A protein can, in
[@ﬁ%&] Case§pCOgbLayA MINREPIPLARREOUE pBRERbYe SHIGEN fbldular
etectable nolecule (e.g., a fluorescent nolecule or a
wieipit epesizs dpsgmples camtaining &3 dngim] aoti-CD22natipH 60) ‘600146 in

Pr ot ei n contajn, .e.g., nonnatura occurri i
SiEA. B, orh 0Pt e e g el e PR o weeks
P36 PCC BF140°0C it pPRERc (FaBsQRE of TP BN NFEP Thédciata
protein as in an antibody (e.g., containing both heavy
demndndtiagidtthattsalkt §HCH had noaiguifeantediect on hedbmnationAd high molecular

ex | e, of, rotein fra t hat can be used.. . .
WO B ekt PRI RE S Aheeiote 6 ot PR pjygot o crucia
c6RBASH TR RERbaEEof Mtibo8EsW th a fornul ation, or, as
descri bed above, a conbination of at | east one protein
and at | east one peptide or protein fragnent.

r ot eina us. toxins can also be stored in
EE@PQ?@Q@@%&%%ﬁagg}, al one, conjugated to anot her
[GUIZTRI N OMoRRRrmiR, wikitha@sliffersaftariicprenide fyvortldstorage
another protein_or peptide. In_general, t

he
coushifionsaat diffesens mbls befdern sicrs tested at 2RI Oy unitsrabgpgand below the
] ent " . @] . . . i i
T N R e g
efperimdngs, Cauralifferehybuffen kpsteranweme testédiim the pH.range, frdrd 5.0 to 6.0.

T&lg ’eg‘%%&f;g@%l?s{iegi%éﬁg%g} $ grg%;t@ Sii}gq Yljvgse f?(? %vr@illlag@a a'% %{éﬁérg used in
tlgérgé Eglsré?%éﬁ@ w&-10 HPNcRlH Bt PLY 5808 5] Ay 0CHAMNEsodium

portions thereof) that are at |east 50 ami no acids

acetategTignhl NaCO 3 5.0h3 Sfand Mm@ 40 imdvisodiam cifrats, PR Sus 6. awrd 6.0; 10

tore. pol.ypeptid t nj . D1

SUREGRBTREDE B8] NET BB, S ST, 0 UBAPHIARRA v 50
58, bh@810; 1) MNIabdiam phdshiiai) 76 SEMMNaCIDpHOW, & 5, bad 6.0; 10 mM

exanpl e, fluorescein, rhodanmne, green fluorescent
spdigmesuacip@emH 510:§.5 pabp-85aneht0 rﬁ%’gf@m crgspyate, dpgnM NaCl, pH

. 1 3 2 |

3 un4P: 1 By, BLETBS Y IR clu e Ek ot
284 allu@Bkes Bhscohberfrafioh ¥pe pig/te Thiesadnpievwern thdnestaed at —80°C

Exanpl es of nol ecul es include, wthout [imtation, .
or #O7G for Mprie fivesels. dheraanal yzed for thespeserntars: of dugh molpeular weight

L e B e L R .
ekPerdadntd 4lwas 0564 SRR QXM @} dight spEiRs WEEInbhthe 204Gdr,

eattle Genetics Curr. Opin. Investig. Drugs 2(9): 13
degradant1and thedifferenicd iwthedevel of igh map@dasydight sperdes between the

1:.557 t axane (i.e. .. .Pack 1) § L t.
SRR EFR s BRI T hplit; TR Rl samplc
RinoabtratedlB8 Fowddt Riel Medbw rAslachlarSedight\dpécieSam @Al GABO buffers
Takahashi et al., 1996, Anticancer Drugs 7(6):687-696;
(Sithier stithgnt additgmiof NagHE dfie.REY. 51(16): 4192- 4198 Shi h

et al., 1994, Cancer |Imunol. | munother. 38(2):92-98;

Al exandra et al., 1999, Cancer Res. 59:115-121; Trali

et al., 1993, Science 261:212-215), anthracenes (D as

et al., 2005, Bioconjugate Chem 16:949-958),

mayt ansi noi d (Tassone et al.;232004, Cancer Res.

64: 4629- 4636; Tol cher et al., 2003, J. din. Oncol. 2
1(2):21 1-222), adriamnmycin (Hurwitz et al., 1983, Ann.
N.Y. Acad. Sci. 417:125-36; Takahashi et al., 1988,

Gan No Rinsho 34:847-50; Deguchi et al., 1987, J.

A PPN ™7 N\ NN NS R . o y - o




Physiol. 135(2):277-284; Mandel et al., 1991, J. Cell
Physiol. 149(1):60-65), 1,4,7,10- tetazacycl ododecane-
WQ 2006020933 V' "-tetraacetic acid (DOTA), e.g., CPRPCj/USHDERS861
to anot her noiety such as 90-yttrium (Lu et al., 2005,
J. Pharm Sci. 94(4):788-797), streptavidin (Ngai et
o1 1995, N 1y a0 2194 i/ CBE) . Thesed
[@i%‘i”]oi so?g eﬁ@&%?%g%?ﬁ%@é&ﬂ%? ééédzl‘gl %C iPsI}f)Ié% [ nege e
cRifepbarHmserll chatrvRiatfeds theSEGETRILCSdath/bn that therkt has an
Edition , Rader, ed., Biotechnology_]nformatio .
inrreesqdinereentage Ok ¥FiflicSPeNEs PrograbIn ﬂ%g HB*«EH%&F&@B&%H gihfour
¢ YLgY i ' i UGRALRS fdrfhll buffers in th
AT ST i B LT RS st G GPIICHRERS forl buffers n the
pRraiRiof Sleiy a rel atively high pi, for exanple, a pi
of at least 6.0, 7.0, 8.0, or 8.5. The protein can
(R398 ror o hassidatniemsapR e BaE purHTAbe PAL R SRy ¥ was
Mhen: | ffefggmede& Qf cifrafeOpRBibRAtE ORdisBcddiate) in a pH
ﬂgﬁgpg%%§$ﬁ¥ﬁ%£g%3ibo y caﬁabempgﬁ %Iq%al or ° C_ _) ?.
ramge of 5.0nab,0. durthefmargniprihe advelesaséd gtability stedyHgsamining stability at
fragnent). A protein can. be present in.a forrmulation .
i FE IR e IR RO AR YRA PR s i the
i Taci ' #haEtore QRa AR bufiBOt the di TRwis Y is
Sﬁél%gﬁf%%%@%ﬂ%{ﬂugggu? 1 rré/m ato abo&t 50 mg/m , v
1@hevitNaldtrarg, pH 5150 EteswdatdalBo dgmohstraghomethnd ofddenfifyiag a

abo 00 png/ m., about 10 np/m to abqut ng/ m,

FDGANe BHERA Fir TR AT SRR ek R AN SRS 0 gy ¢ o
about 50 ng/m . Specific antibodies used in the

formul ati ons described herein are a_humani zed

vample| 3o rivalt cone¢ni@E aph pIoKAN GONCENWHKAC| onal anti-Lew s

I bod and tl-5 '

PPl ca B PRl R ir dopfd Rahi A g an effecton
stabREEoMa pldadin hesstpeipe fdidilatin. Stérage sipielityi at low protein

potential to _be part of a therapeytic. Suchdgroiigi NSy odi
canasniraiosy Washliar ialragdin e %%ﬁ@%ﬁf@ﬁ&fﬁd&uﬁ? BEO&pGe” Grgrbed I

1 Ispadi &SilckitEation of 1mg/ml,
Eﬁ('@%%)ié%sﬁ? é]éaS? gg%‘%ﬁ%%&%gge@%a%%g% ?tgaelg&heg?ei_n i ncl ude .g
tlendddixni of NIl shiglethy potiotedlo®anglsadarnyBdplisaped oy iumatiem dFig. 7B)

US200401929Q0 ,anti- Lewis Y ( 05/019271A1), and
vieiil syparesss SR sregies Forat By B8 &gi’}‘gt%’[sdﬁ%%]
Favorabl e pH conditions for a fornul ati on are between

about pH 4.0 to pH 8.0. In general, the pHis about )
[@0B15. 0. AEXaHPHCGindaSCHELG weransed tq eralatathe shbility of anti-

cont gi.ni ocl ant.i. Vis .

10 F i ADER TR e P 5 bR (8 IR RHESH NI, These data

deRRh Bt RS HE Riti-L BWid YWava¥ SRk A5°0end o86HTOMt 1086M Na citrate, pH
generally at about 1C to about 5C), and for long term

553 comgajeing Dek50anM NaCl (Fig9de. yeaelsratad degragdagipn shogisy a0 mg/ml

years, or ten s) at, e.d., -80 i fi i
Heapte G SipderseS a0 G sl 6 Beclds3pde: OR) Bt
H8 e 158 M uir Rveight fspacadsaolBatiodr (Fig. @) and high molecular weight
Identified for a specific protein_of interest. ln ]
sperescfornatinaduas ralativelyistableinsientheidiffergntgondigions (Fig. 9B), which

t her apeuti c prot e tyi gt Sin] t4 £

CDRBERRE bl i TP PouREl B ekl s, T,
QR Cohhat i & 75 mVhNaQl whefoand anbdihe amosafuvioabibyfor nenimizing
is to be stored until it can be usedfor downstream
pendlalsgiadgtiguch as to manufacture an anti body

conjugated to a cytotoxin (e.g., calicheamcin) for

use as a therapeutic. OQther exanples include storage

of an antibody that is to be conjugated to a

detectabl e | abel such as fluorescein, rhodam ne, or

conj ugation to polyethyl ene gdgcol followed by

| yophilization for |onger storage of the anti body.

[00105] To identify a favorable fornulation for

storage of the isolated protein, the protein is

general ly suspended in a series of test solutions at a
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test solutions are stored at various tenperatures for
a specified period of tinme or for several different
WO 2020085 g., three days, two weeks, or four We€RB$2005/028861
The sanples are then evaluated for at |east one
paraneter of stability such as high nol ecul ar wei ght

spe S,.. | a npélcleig:ul ar wei ght species, a change in the
per —é@%@’—lﬁ?—s‘&m—tﬁc species, or a change in the
[o@imynt of s Rgeregadidsn dadcdn gfecombeitiof efra peiejhis the amount of
speci es. San‘gl es in which t,ﬂj;n?e pr.ot ei.n %otggtonsgnt 0 tth.
agftaitonimalergone by the BN aFRereloEn ide fleteR ASIFBsaiprgUiation
fornmul ation t £ i Citathd diEkb@natnt
PresgRea AT isAD Haigiy T AT sfen b BRAC LRl tpanatnts vere
pepofasEioats tinf staiifityl dfiahti-Isanih Yeis asoerilpiien/umet garious conditions
freeze-thaw cycl.ing or after.agitatio shaki T
ang pRied GO AReR Sl Py G S BT TBHE coT e e 1
mé/?r[ol o78bh iﬁ?ﬁﬁﬂ Qﬁti—Lg‘%yYfiﬁ/ ij @ ehad NapdREB e 5500 e @etedbe boibsence

rage a specific 1solated protein. Methods of
of I50 mlvigN@CIprastiested HYLbEBIg AvB6hopin forr24shayrs agopmdeapgHature and

or peptides (e.qg., antibodi.es Lbody fragments, or

the, P%rP%‘i‘tﬁ%OIlf’é‘fﬁ& E‘Efgf’ By aﬁ%ayﬁg Hepe §E2£%FE§O n- pepti de

[00P3ALY) afRsPEQErEiRG hRiMiratidd taiBich@dBody was stable when present
particularly useful for storing a protein _suc

atarcbnératiytiomof 10 ing/miswhesetibirctegrio shpkine i gre Quf gé’%’z @g“«g found
il ik en B P PLAERSRe! CoGent . Cor f or

[08igfjage Ohcabr@hglyeiha sitple shaspefoanulanati éangutpvilosufficient
exanpl e, by conjugation to a peptide or non-peptide
protsicaen fropoitressp t sample insuced By hasiig- (e. g., anti body)
as part of a clainmed formul ati on provides increased
flexibility for downstream processing conpared to
f or nydatilitpmaier fratzettbawai n st abi | i zi ng agents and/ or

BP0 St kAR A T AL AR S B s o

s@i& A8 ¢ ezdfhaflf 4B1e3 URSLRANSEndt & 0Bkl @ple fleorenthb@idyoles. It is,
r further procéssing, such as for conjugation with

therferet advabtiagerain fera sigrage Sormiuesion;t proyidesiondigions prgsy gvhich there

.forpul.ation for parental admnpi t ol n s
iR e are] Rt BBy sSUbF o lliebh PERERH
dREMLIRE Whascdditiond fordeeafiig @04 Shandhg! piovitetdpatnati presermation of the
I nclude a surfactant, does not include a . . . is Y at
protsinpTe sest (hase RasAMElAEs PRIADIES WEICATPRABIA CODAIPIRE ARILLOWIS Y 2
congent rat | i drlodbf absence of
ex@‘éeﬁgrrgg/,{rﬁpﬁg@gg @%%%@2‘%?3% ?E)#]g\’/lg ?'ﬁ’ggﬁﬁlfgrlugls ation is
156 I INGEILY Theye/saigpies iwakd theh estgedtérhio teibraezetbaw eygles with fast

i ity Ty Vo
c gditri]MS [g‘%gt]tfela% whi gé@ﬂﬁeld%gf FRzinB e A Ad&fuid nitrogen and slow

SCrib supra and those apparent fromthe clains,
fipeptwisyerioimedtly phcigshe sdngde hteB887G) Hastitbaw oiad performed by

tawing dognmgledn b o e et rsisior o vsPloaman BO PR he
s%ﬁli)lg é\gl}q%ﬂrgfeﬁ{p%&t#é.: e FmbOAIBHASHoRREr 4RS fehROAIUBRE @ Bach sample

n, “pro ns stored as described herein are
vgiapera-HyLef ficiently processed subsequent to storage,

AR O SO
ag@@?ﬁgcﬁégl[cg%aﬂhtla}hg% I?%@m f_lggﬁkdile%s bEHhE MREzd/inhwsdonaitiefs or NaCl

OW Ng ex e exanples are {JI‘OVi ded )
chdentrhtiots@@tlilneandFigald®d. dhe pnti-Tiewys ¥rveesstble undgeslow freezing
construed as limting the scope or content of the

invention in any way. Exanpl e7L: pH Anti-Lew s Y

[00111] To investigate the pH range in which an

anti body is stable, sanples of 1




ng/m anti-Lews Y were prepared in a pH range from4
to 8, specifically at pH 4.0, 5.0, 5.5, 6.0, 6.5, 7.0,
w@arw6d2035 1 n this Exanpl e and those descri bed Rer/08$2005/028861
sanpl es were generally prepared in 5 mM Teflon(r) PFA
vials (Col e-Parner, Vernon Hills, IL), e.g., with a
tqtal sa e vol : i e [ ;
B R L
HbdvEder 2ot IpaSTIANMIKinhe RirkdSlasipe slighthhetwrrdtrerovery under fast
(Mol ecul ar Devices Corp., Sunnyvale, CA) to assay
frecgifsl @aditionEost ar (r) 96-wel | WV plates (Corning,
(ofR5A) "9 Miew OF RSl € GGl BhL1Aed i BRLASIBNALY is stable at
using specifirc absorbance coefficient of 1.36
-80PO LA BAC I 4 NaCheoaimpdtion riveging frompamdd-16Q ndvialy sddition, an
into pH buffers containing 10 nmM pot assi um phos
ng

hate .
adoclefated ibilitetebl @Gty of Formmions ah ) ShaeA Miiedishtly
75 NaCl . Th , ilecd
PR DR g0 B Sipd B fortafinbe B hflcERar
wERANGREIIBITWidk e thadt r8@tQ 7540 Wwarfohwdito busgikisal for

the sanpl es were assayed for th,e)ggesence of hi gh
mindiméng averek degredasionc 8 d-9% Inol ecul ar wei ght

f €s U ] ds for identifying favorabl
(P Ehvat oo ARy XA shes o7 HERORKRIIRLABA for denufying fvrable
cSAGidrR e Bsprbifiei gotesto e stonedind foshnigtidiodeseeibed herein.
(Mont goneryville, PA) Bl OSEP GSOOOSWKL as t he
separation colum using nmethods known in the art.
[00112]). en sanples were thawed in a water bath at
37C %J @&Znal ysis. [00113] The occurrence of hi.&h )
[006B2L ul ar Teekghineshevirebility of sersgd condiionstpetwesn diffgggnt proteins

R e e
ﬂﬁ{st&i‘g% ARG ran MBICNI WRervesighel. lhtesoepetimentspfoeatulations
a

was V-shaped, with the m ni mum of | ow nol ecul ar
cowsiighg 2SpegiddFig 6)pantECH2 pyege plepgred jihugrigug buttesse achieve the

ant .- | [ . . .
S eEPe STRNERRRRS 31 70 Gp Tl SERE AL B HePES):
ph197.8 (50 mMPAEPHEK), GhXstdRldTof 6a¢ inonthea c8GAYE°C, 25°C, or 40°C, then

chromat ogr aphy- HPLC) was used to further assess the
evaludted for yheopereansags Hinpi shgmolppidaeweighl SPeEiss-wer e

r.for med. enpl.oyi ' ( : R T ;
GO "SGR Y haEh G R B s D2 Bty at high
pastéiflicencengaiias (Fic b@as Bip. aR) dtiaph of thei teststepipemtseor ed

at 400C (Fig. 2). However, for sanples stored at 5C

and -8Q0C, the anti-Lewis Y was stable over the entire

pH r : | b concl usi ons drawn fromthe

SEC- iry % EJ.IJ! 2 yet anot her met hod of )
[e0Adlpat | ng\ stakimiglsivtdy, wSPSrPAGE twadstarsdnt suofate/pir frderaction effects

BE e T SR
1§ ARSQ tﬁé(gglgl}’]l o a?l_ti-(tlﬁ22l"@§a Ili@d'(@ astih@sigpmefaindt@lfRaging. In

anount o e in nolecular weight, and therefore
tidse exrsimentsabarhpley weisgaepsied ¢nnsainisg fhp neg/ml anti-{d22H0 20 mM

Sk B P f g o2 I SUEEY iy RRAPILER A o
Wé ?héim plysarbatd Sof (TReENE Sandkaulerd sbakendt $0Wrpm for 24 hours.

16] Isoel’ectric focusing (IEF) electrophoresis was
Aismntrol wa$ also peapareddhai soetaingd oslyrihe art-GPR2dA sugcingipbutfer. The

| EF el ectr.ophoresis j h j
pgfeeBRE R gh ETgys S SEEfrs o O ety TRERRAE fpthotate
species as a result of protein degradation. [00117]
Consistent with the results of SDS-PACE anal ysis of

t he anti body sanples, those s@ples in the pH range of

5.0 - 5.5 showed the | east anbunt of change in overal
protein charge (Fig. 4). [00118] One inportant aspect

of storage is the stability of the pH of a formulation
over time. Therefore, the pH of the sanples was

o o, " Y "




experinment, after two weeks, and after four weeks of
storage at all three tenperatures. There was no
w@@aitisaant devi ation fromthe starting pH i nPErysSwhs/028861
the sanples (Table 1).[00120] Together, the data
presented supra denonstrate that the anti-Lewis Y is

o PSR o AR MR8 0

ga(gz@gqu,)this anti body is about 5.5. This also

rovi des relatlvehy favorabl e condltlgﬂ%%for storag
[ 1“‘2]1e anQvsedly therdatpgpyesented b g Tor quigldeZin a sforgee %mulatlon

dérﬁofs%a?edﬂlgt%a@lr}fﬁts %bréuﬁsttﬁﬁﬁg {écli‘ 8h aﬁt‘? %ﬁiﬁoﬁe?alﬁ&%ih tPherefore,
or nore tenperatures, for exanple,

mmﬁdﬁﬁe@mmml-m%&mﬂﬁtmm 00C, when the sanpl e

is stored between about 00C and 15C, and when the

sanple is stored between about 15C and 400C. In

aTo) A @Sy anpl e, when the sanple is
ERBALICE 4 aoghtc%%éd%lgﬁ;c and 400C. Ant i - CD22 [ 00122]
[RHg3ES f ecThe effeggbiobprottin cenpentodtion awetemge stabilityoigya formulation

SRR Py U B L Srop R Lo Rt e Al vhen

idBatif }91'1?5‘ Etoﬂ&%%ﬁmﬁaﬁ&l foba s%&[f@c Alofedn, a6 Sfcllths dﬂ&@vermg general
theoretical pi of anti-CD22 is approxinmately 8.5.

Pmn@pbaselatyd tcompgmoﬁ@qe.qﬁ diis paremetet ira frmpldtiong  and
L T B e R

- 10aRge:itedte HH 6.5t b@oh@ﬁtraﬂichﬁoﬁ%lf 1fngﬁt]l (ﬁf30r1hg/m1 ahti @ontaining either no
stability of the protein, to assess

NeChpr 75 mMiNaGilc §emplgs mﬁmlemfsar fopr Wﬁ@isa'ﬁﬁ 4Pf¢-itlhen assayed for

roced
oBAREaY Hspense s L AP {AbPasS; (Hif 1AAF chanec i the
pEREMdLSbT 10 mbﬁ@dl&&]vm@hf@e&ﬁs FagtRiB)] i chahge Mpemedmage of

prepared containing 0.5 ng/m anti- CD22 in various
a@dfefS@P@e?afFlg H¢QIH val ues to be tested. Sanples were

d for

[ﬁ;dlggf hgggsgﬁﬁ g%‘gse?et g@&l#ﬁt@ﬁ:\ﬂ%@]ﬁ?%&t @fabge d@iﬁlﬁ’% for
femmﬂamms edntafming [ if@/mardi ¥ mgindeyvjth ﬂleslo(x@ﬁccmdbntratlon a mg/ml)

é‘)ggl tH r"s%ﬁ?ﬁﬁt‘&égﬂ’/\g}’ﬂé}) g?ﬁg\zgqlo?rtﬁeop(erlgenmt\gge of

[6’01&%}1 ol e%‘ﬁk@fne&@tagmt% SR6H@SarR RSBMBle Hﬁa ﬂﬁra@gﬁﬁﬂlﬁon
I'n these sanples (each containing 0.5

Asocoidin@hp,2) studm@a%camagi o1 ta fgfrntine mstaww@&% mgimf pti-Lewis Y

ercent of hi | ar. | e
fgrg?pg:]ltéogl Icgn@wgngpﬁ angf]y\/e 18'?(tmslg) rﬁl\/glg%g?aé% 8?—1% % ﬁnd 75 mM
NHOD W arRus S RberMRER! -807Ct LAPCCHT 2EPONmAAPE! Shitples were tested
weeks (Fig. . [00124] Wien an anti body such-as an
abond moODR2twempnthl.ahres eapniley;, sikunertiles; andoing seondlamgor the percentage
cansi der.at

EL@&W 8?Lﬁ%rnw%1g ttﬁl?gmﬁqtr‘o 3 r}gléﬁtt{l %ntggn{):tglownm%le%ulﬁwelght

sﬁé&@ésqpfg abB), faﬁﬂ theSeréentdig8 F aﬁﬂiacsgsaemlg AGC) eAamgkle of these
onjugation of calicheamcin to an anti-CD22_ can
@rc%emqn@taatem that thefer was gaegtbreteintstability b %@WWY&F%% months of

sPiredé s bRl BRE EP ¢ B B orl AR B v it

7Somaugatl pasBuffer. In this exanple, the internediate
substance formulation will be constrained in that

primary am nes on buffer conponents would interfere

wi th the conjugation procedure. To investigate storage
of proteins in a solution that does not contain
primary am nes, experinents were conducted in which
anti-CD22 was concentrated fﬂo/%QZS ng/mM and diafiltered
Bholisalyged into either 50 HEPES (pH 7.6), 50 nM
succinate (pH 6.0), or 50 nM succinate + 50 nM HEPES
(pH 7.0). Each sanple was tested for up to two weeks
for stability. Sanples were prepared with or w thout
75 nMNaCI and stored at -80C 4C or 40C San'pl es

o o o o o, . "




buffer) provided greater stability than did pH 7.0
(HEPES) or a conbination at pH 7.6 (HEPES and
wGaoweiemse) (Fig. 6). [0126] SEC- HPLC was al soPiFEs2005028861
eval uate the percentage of high nol ecul ar wei ght

species in san‘pl es containing 25 ng/m anli-CD22 at pH
6.0, 7. O . 6,0 n. Lnate, HEPES, or a combination
(as HEEYIGYATE SR NE S ere stored for two weeks at

[@@@@F 5CAs@ﬁoxﬂ‘ﬁ)@aoven (m@el(mm CcH) Ot a@wmalaaamumm is not
These data denpnstrated that salt cl) had

S@sgmem glmngeanﬂégqez@ﬂlaﬁnhgresmmqngwt@mﬁ i0§ RO /b uIna%ddmon
tl}elﬂﬁél%gffeéfgg dt@ex{lﬂ%?egtoﬁng{“rgélﬂgét%] co@%«?ﬁ -E,BSﬁ %f?'h?g/nﬂ
rdAf]16d OF &&&n@ radd) bublogé eSprofeiawpd foudd apd-bboﬂmeﬁtimcm of 1 mg/ml
[00127]_ To determ ne whet her dlfferng %q#lfers E ¥| de
aptink gy avith agiaHen apWekl 8s Whsn placest yrdst eopditigys of fiaef frepadng.
were tested at a pH 0.5 units above and bel ow t he
tentative "optimal" pH using the anti-Lewis Y anti body
as t hernstPHreantilos. |1 n these experinents, four

AT 0 1 T iTBLERF Steteis sl Hebes e oy FERGORG 2 2
Qllﬁ;beﬁ{r%ﬂ deteXth¥as nidlBPoeysAhbAIGH 20 T sRedihse SpH' & @dankinoptmnally,

ese experinents were 10 mM sodi um acet at e,
canﬁmlrgpblﬁoﬁqatemo (NDQITH), whias aehdeciedto vasomvfr%thaw Fpglmens and

d t H
Bita0ns, §ve18 oreisn PURFE PP ThE ECehh R e fioe v Rt v
(P!WT 85t fﬂe@zdi%mﬁm FRRTS RIva Reedelah ﬂ&hw €SEBF’I‘)mdd Blo®;
sodi um phosphate, 75 nM NaCl, pH 5.0, 5.5, and

f@em/slqw thewy 6555 Tin Ehrcpareratage of HI\QV@pe%esswaSaﬁhen gsseyedan

sodi
Y 0SB 25l D o g
ffe@iélthhh&trﬁ&b@h@afﬂ]lés@ @f thegpreketled oftdysbbate 80 (Rig. 168 and Fig. 16D).

e S i T Tyt NSO o, B LT 1
a%xﬁ Fid)G6ES nf‘l?lgsefd?fth.lF 'agpbcﬁﬁll 54 %’é Smpl&isdb be SIX)EES Pt ze-thaw

ercentage of |ow nol"ecul ar wei ght speci es using
c$a€s i gher ktordgeevecantpton shomidhe selecialsalthougitit it nReaghary to
1&‘3 cuI ar wej ght species were not the major degradant,
¥Pkrence in the | evel of hi gh nol ecul ar
wei ght speC| es between the different formulations was
negligible (Fig. 7A). At pH 5.5, the sodiumcitrate
san‘le&ﬂﬂ&éﬂQﬂat ed the | owest |evel of |ow nolecul ar

[W‘Sﬂ Lt S ggﬁéﬁ, P of g@cjh)e?%s’gitp of %e 1%8%%051%@&1@ that anti-

35 REabledt e80T id"SﬂC &8 pigasl 4ngiap 30 GigfmbPACI0°Th ésepercentage of
data confirned the overall observations fromthe

htonplec@ariweight speciesincrensedhingamplercontpipipg ghechigher protein

erc e. of _aci dj r S
SRR Ao AR o8 g b iShoge o

mgﬁmelebﬁlaa%igav@gedlet weBdebtedtr singpleyrentabsing tow pidtem
buffers in the pH range of 5.0 to 6.0. [00129] These
coneeniigbons{Eig a)-e that overall, the stability of

anti-Lewis Y was simlar in all four tested buffers

(Na acetate, citrate, phosphate, and succinate) in a
InipdnseSoffadbar effecté. 0. Furthernore, in the

accel erated stability study xam n|
WOB11Fi g. Mmy eSOl SaR P Ba ot S ek F o it Bion of a

i, PSP gt} D SR RyEp PR fhrcfore

ihhatigaed. - Inathese eXpersmais,rautiNeevas iraatibodypad acoBeenTtation of 1 mg/ml
data al so denonstrate a net ho?o of identifying a

Javerahle, fornulation for storage of a protein such as

an antibody. Exanple 3: Salt concentration and protein
concentration [00130] Salt concentrati on was exam ned

as a paraneter that may have an effect on




stability of a protein in a storage fornul ation.

Storage stability at | ow protein concentration was
wW@bk®e/020933 uat ed in the accel erated degradati onP@F/U$0H028861

described in Exanple 2. In these experinents, it was

found that at a protein concentration of Ing/m, the

addi tion. of i_ght . ed. !
of ) gret ALjpep e Tty e TG S TRbREA 0% 0001 %
005, Gr B8 % B ydosABB0,oneré Fiogbat8] viith shhlting af 3G pm at room
t est ed.eet[ 0013137 CEX- HPLC and SEC-HPLC were used to .
teanparaiaredior B heirahiThe pereemtaghpnomentpeovery Was tehpnggyed using

' pH 5.5 containing different nolarities of
S%?Cfi?iﬁhese data denonstrated that the anti-Lewis Y
[0GS23t abl @hatdata@eanastrBEd MEt polydd@bad/BOlés wit requtired viidn the protein

.5.5 contai ni ng 0-150 Na (Fig. 9A).. Ac er at ed

inythgfarmilpiéon i perrent 24 e Tty h%ghp?%B‘Eeé‘itl)ﬁu% Hﬁ@ﬁnﬁg‘[‘f ot 1 mg/ml,
Ty iR BeeticH ofthik FhiE-1 SRECY @8 aitibt AitaPhN stress

Pout rgﬁevat(ggilﬁmv rm?%r ul ar l\Ne(IDght speci es f%?lnatﬁ&on

(Filgl §7A 96 Fand7B).gh nol ecul ar wei ght species fornmation

was relatively stable under the different conditions

(Fig. 9B), which confirns the observation from sanpl es

cont g, P BBk SBbiMy Protein (Figs. 7 and 8). Thus, a
salt concentration of 75 mM NaCl was found to be the

[MSE] f av orThisleéfeeint polysprhiate fyomami-hewis Y stability during various
degr.adat i on..Stabi | Lty Wi i ]

TSR Er s RS B byl en IR Rt ShpBRENR) prepared

ch@irdiDeifHer Oimgiail baso Mig/minaei-Dews Wintitody $ab® i Na citrate, pH
Therefore, it 1s desirable that a storage foréruéati on

5pt. @8 poriainipgcitheraapelppahate 89 ot 0 9B 7a palysoppals 3¢-ndamples were then

' ' ' erformed to test

Sﬁﬁgwse 5%?? ?ﬁésy?%ﬁ%l - g’rvass%&@ﬁ&gﬁ (??rml ation under

[08I534pus coadidtimgind, andl.ewis b ahe dotsenditiegiotfagezethaw siress

s e o e s YO B G}l G o
sPw frelrinCondiiRne RERrd1EssAR PRAEIR cBhcehBr@tiSiVbMNALd cOBditions (Fig. 18A

tested by shaking at 360 rpmfor 24 hours at room )
and e r18Br Bolasnibath 80 dist nesraffenighe rsplty dcdeghnl psataipagncentration

usi EC-.HPLC. 0133] These .exper. S

¥ e 5o Byl SCPRRY oA B dBOR SolsRbthe s0
ROBESNhARL AT Phind& G/ ffezinp eonditibisa®igd8AR shaki ng

(Fig. 10). It was also found that at 1 ng/nm, NaC
slightly reduced recovery of nononer. [00134]

Accor%)grglgleﬁr b{lijzg sinple storage fornul ati on can

provi nt protection fromstress to the

[e618H] e i ndleedfebyofshakitagt onShaktotage ytabildy of fwtebzwist Yswas
[00135] Proteins to be used for various nmanufacturi .
iensH B il e CERRHPFILy SHEPISS Bjcar PIBAIE cpHaBIE. 1/ anti-
I&X}ﬁ% 9Sin 1006 cﬁgf@??H% a7 M NRCE fof RBZARML SMples either had
cycles. It i's, therefore, advantageous for a storage
0.@019%6 belybsrbate 80 o av ipdlyscrbaii 80l Gasmplasdere itubited hie88°C,520°C,
m ni mal degradati on caused by freeze-thaw cycl es.

In.
5564235Ger 41C fos ope Evonth, fwo gndisnibere MpRIAS SH@PRths; A nine months

fqr, freezing.and i ' L.oal QN
B e pblep R e RhE el HRkcPee RO RRIAALL Shiot
sgé(ﬁﬁﬁ,ﬁﬁ&ip;&@éﬁt atididwpeeis ivetecasbsyed agtlesetibéeherdinmg/ i or
Omg/m in 10 MM Na citrate, pH 5.5, in the presence
of absence of 150 nM NaCl. These sanples were then
subjected to ten freeze-thaw cycles with fast
freeze/fast thaw, fast freeze/slow thaw, slow
freeze/fast thaw, or slow freeze/sl ow thaw conditions.
Fast freeze was perfornmed by _gf_eezi ng the sanple in
Jslogil hodad 1 rogen and sl ow freeze was performed by
pl acing the sanple at -800C. Fast thaw was perforned
by thawi ng the sanple in a 37C water bath and sl ow
t haw was perforned by placing the sanple at room
tenperature. The anount of nononer was then eval uated




usi ng SEC-HPLC. [00136] The results of these
experinments showed that the anti-Lewis Y was stable at
whe@h/opess ei n concentration (30 ng/ M) regar dl BGEUSH005/028861
the freeze/thaw conditions or NaC concentration (Fig.
1A and Fig. 1IB). The anti-Lewis Y was stable under
free
e v ot B e T ane. o dthe gihBoreate 80 had no
sicoifRuereffeat onlamtylewisNaghbility tiver flertastlcandidonssdwieg Hiel opmplete
reduced recovery under fast freeztll:%% conditi ons.

r%@ﬂévejmneﬁatwe@wge?ctm@%@@ 194, bdh a9d Ldncl uded t hat
t
R s S S e S

céiteAGRInesfaB0aty/all Aditi-Ldwis ST isdyableangien dyndiions of agitation and
fornul ati ons at, 40C)_ showed, t hat slightly ..
fra%?@/téa‘géaewoaﬁh&w%e%%@%wm P?ﬁléa atﬁ* Filé %BBWPW&’ ant @
C [
oFRIBGAAIES ol Lo ROl Al SRPEL St L, St

ismiatinateasary tosffscattis degitama thuothemhoreha aantiibddywioscantration of 1

rr{gztgﬂ, 1 &)ese ex eriments al o de s{é‘ra . tg?d%ffor.
POFFPTRgter SARS TngS@nE ditd i (ﬂgng Op@pg tast lreezing
nﬁu%@&éhahﬁ‘atﬁﬁl aiﬁiofne%néﬂél Quitaitiihas ho BigHEREAT BREt on protein
herein. Anti-CD22 | d] To exam ne the vari abil |?

st@blhsycbmra@st@@gm ti ons between d| fferent proteins and

er v t denty.f vi.n 0
G O U B B LR P o cnirly
protédtive itd Xnt@ﬁ])-m a@hinkt sGhIZR g Wasss (e $3). g@dv%ifer lag mchw@ in the
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Anti body concentration [143] The effects of protein

concentration on storage stability in a fornulation

wer e exam ned. Determ nation of a favorable protein

concentration is desirable whgn identifying a storage

vk esd.8i,0on for a specific protein, as well as

di scovering general principles related to the

i nportance of this paranmeter in a formul ation.




[00144] In these experinents, sanples were prepared
containing anti-Lewis Yin 10 mMcitrate, pH 5.5 at a
w@orveeeiosat i on of 1 ng/mM or 30 ng/mM and contBCTHUSIY05/028861
either no NaCd or 75 mM NaCl. Sanples were stored for
four weeks at 40C, then assayed for change in the
ERSHGET. §n1%liat1%hqgr SBLGE Ut ALyt species (Fig 14A),
fge+1m the per cent age of ow hol ecul ar wei ght
specirganbfhicgexaldiB of danendhiap gdoinmistivn foe sweapeade podtein,

acidic species (Fig. 140). L0014§%BThe re ul%s of
prEsEreR el RBRaheR &4l SEPleB FRRr AHFECR by yRegnd
c{)rgé\%eﬁafllt?&d DO S 2MhRH Ph e %{%a@ anﬁBgdf@ir ld;/ﬁgaiﬂé’[ ffuthe

r-concentration (1 rfg only slight nor e
sensitive to the presence of NaC . [00146] Sustai ned
stability is particularly desirable in a storage
f or m#ati on. Accor di ngly, a study was carried out to

m ne h b usRAtis \uSation for storage of
e R e P S v
ahlanti-ST¥ angbodykisEnpleaomhtaiging el anti-5T4megutssted at a pH range

t - -8QC, -20C_5C_25C 40C. . Sanp!
FBF BLCQL PGt BO- e SHBRCR ety R AT Qs pe R P outter. Al
FSIMu1ATIAL NSed ARHesBieRPerdid\EmplOyed H¢0 pevicediuagshosphdi Biffer with

nmol ecul ar vvell%ht species (Fig. 15A2., t he pe_rc,entzage of .
of pithaw! KSOunkt Nl ghhe prplsin iag Topmylationgps stelg filigeed and placed in
p f. aci.di-g ' Fj . | ¥YSioSc0
PROSILERE & Aoudly SRl s R e, o Sampcs
wirébieh atspyed forlid prlsﬂ}nbs oﬂrhig]g témlecﬁlsaémeﬁgm ﬁpécist(ﬂm;ﬁ@’é (Big. 21).
a tenperature range _from - t in the fornulation .
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i ; i @B thy edtBO pfiThnfSwhen i
i R e e
18mhb/i-sodixins phosphate bffere Bietantibodyowahedtistalpleioa freeze/thaw cycle at

ezelthaw stress. at oncent [ of. 30 .mo/.m . |
elfifie s btolwan shtniis e CRGEE DG 80 sSrpmarteg iy ggfle burter.
Tk §8dtk Gy Alald SRBEEALS B wRfbRS at PHYAith T58gANINESIat a0 C.
thaw ng rate, but |loss of protein was found at a

[0QkedEnt r atlbastectic focnyng([EEhwas pesigraned op semplegiPreperegrand stored

wel.l a I i f
et PR BB A1 584 SR RS el b T wes fone
thad @sipleg afofod ine fefrheletion AfpH 4 ¢eitieout DI sl @ SH 5 and pH 6 (with
anti-CD22 at_a_concentration of either 1 ng/m .or 25
orrgyitious NaGh dismiayed Siedeastampinte! shaneg n g% Al REipip charge.
I nin | : . 0 o

G8013, TRISEATL I 0 R AR st ROl for o
viddks wab elso pérfommeed: egimpies.in TeepH engigrefipHWe0 o fEAF0 displayed least

freeze/fast tha FE/FT),.fast freeze/sl.ow t
ST PRy i S ARECies e BRI o LA i feast amount of
cé%lgg%izig /g%tQi\P{ Iﬁﬁl@%lﬁéigﬂwm dRe kgl PateAhl iif¥educed gel.

was then assayed. [00149] These data .
[AeHashst r atBheshdata demomstaty thit, the anti-SThipstalde frpt0 mM sodium

ensitive to freeze/thaw st S es §
RlpaReincd Tt DSty oF Hreoasd N gt 408 A B 45 G B the pHL range
YEY 6o pHAl7.@ BRRAVATtEdrRRd Msults (. Fbsul@Bbiaifed2® higher
sensitive to fast freezing (Fig. 16A and Fig. 160).
taperatufes) of e hsnreanopl] 5 tpH s sslesistlas the adyapfageous pH range for
subj.ected.to freeze-thaw cycles, a higher storage
agg‘%;grﬁt?%é{ﬂiym shoul d be sel ected although it is not
necessary to include a surfactant. Storage stability
[00150] Figs. 5 and 6, show the results of experinents
denonstrating that anti- CD22 is stable at -80C to 5C
at 0.5 mg/nml and at 30 ng/n _3At 40C, the percentage
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hi gh nol ecul ar wei ght species increased in sanple

containing the higher protein concentration after two
woe®k®20085 st orage (Fig. 6), while no change i nP€TES2005/028861

percentage of high nol ecul ar wei ght species was

detected in sanples containing | ow protein

concentrations (Fig. 5). Exanple 5: Surfactant effects
[OOlE%%t%ny protocols for storing protein sanples
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concentration of 30 ng/m, anti-Lewis Y is stable

under conditions of agitation and freeze/thaw stress
w@oovdiozdsans. Surfactant is not needed to effecPCT/OER05/028861

stability. At a concentration of 1 ng/m, anti-Lew s

is stable under slow freezing conditions. Surfactant

t ff it
POy BP0 kg B, Rl Op b e o e
h{g@bstqql@aﬁa theBFoRrtbE BRhSstAlNdrinal @bilityY agai nst bot h

gitation and fast freezing induced denaturation
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six month study of anti-CD22 st ity was undert aken.

these sdmaples wuﬁ@dﬂ@é samples ezl in formuleinns of pH:J-dAndpH 6.0
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n%&ﬂ&fdlﬁﬁ&@re&cﬁ%’iﬁeml ysor bat e 80, pH 6.0 (ST); or 20 mM
succi nat e nmet hi oni_ne, 0.01% pol ysor bat e

t@ﬂmt SV in aptaly s -GHApEpnsale hanihe darip 14 gogsen bstd In these

A, it

S
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SBig oV e e BB Of R ROGoBOfaf HeGhaRAIS Wi Eripd the
AiBnctlRBMaf M@l gni fi cant effect on

fé%g%f&ﬁngrﬂﬁ%f anti - CD22 a(lFlg 20A, Fig. 20B, and Fig.

200) . [00161] Overall, both the short-term storage

dat a d | ong-t.e storage data for two different

ant i %@M Lewi s Y and an anti-CD22)

[germnst r atg tihatatsdiators ! it SK4RIsidR ihd0en®Bodisn pldsphate in

necessary for stabilization of antibodies in a stor

a
fommviaicms abpi1 G0 CPEsvE 4 LG VBN, glovercs NACl did
r mul at T, 3 l e

e D
[perEEYEt er SThefresidts bf e daehiratad stalmhtypdthd;patell()&@ demonstrated that
concentration and buffer_ t ypi?]and co centration were
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Sl AT o iy ot g

ant| body sanples containing Ing/mM anti-5T4 were
test ethidbdpcdidedireaipm frompH 4.0 to pH 8.0. The
rr7t)l es were prepared by dialysis into eac

H buffet.
1761 or nul Eheiesliests o8 aptihodtyt(Rrabnlsoperitiptinp on éﬁgﬁ‘&%ﬁé@e@y were
q%a%al%igg Ird68 BRARIACHRULAGM dblalt, Q6ditnldoML, shaldoin

ornru atron was steri|
stdihate Bdffamjsuehmmde hgnimtes@QDEInE rRempow, plbranige; ﬁnom 5.5t06.5.

Rnidres et ano Byl v Ml Grabif b pirqiagiot 2 mayml
%&ﬁ@#l‘%ﬁ sk ?ﬂﬁu%lgé) ﬁl%gémth(d: dddcerdiakion lof @@ ml in citrate or
I - was fo to

e the | owest anount of high
mol ecul ar wei ght species in the absence of NaCd at
ROGes sy @and 4Q0C over the entire pH range when in




10 mM sodi um phosphate buffer. The anti body was not
stable to a freeze/thaw cycle at pH 7 in a formul ation
w@ewbazesng NaCl and at pH 8 with sodi um phospPeEr/ESmes/028861
the buffer. The protein was al so observed to be
unstable at pH 4 with 150 nM NaC at 40C. [00164]

ric focusi I
SRk S SR B Y OB RSB0 B ver
) R d6st 06 atg, BoBANSr 0 thelraminee EEC-BIPL@@MIB@G roﬁthese
that sanples stored in a fornulation at pH 4 (wt
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caflBor i et Py SRESe S st A Al o i@ Percantge of
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present in the initial sanples. Low nolecular weight

species were elevated in nost of the NaC -containing
formul ati ons. [00169] Thermal3 nelts (Tns) were
uRBsLaRd to assess the effect” of storage in




various fornmul ations on the thermal stability of a
protein (anti-5T4). Differential scanning calorinetry

W@ DBE)20ms used to generate thernograns. ExanpP@BUs$005/028861
such thernograns are shown in Fig. 23A). The
differential scanning calorinmetry results are

illustrated.in Fj.g., 23B. 00 r i i .

app A Bhe Tt HonSPBhersy O ko B plelygor bish moleoular
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anal yzed. Fig. 26A and Fig. 26B illustrate the results
of SEC-HPLC anal ysis of these sanples. In general,
w0 bh@se20933 a denonstrate that conparabl e stabi | PEHUSR05/028861
observed for the 2 ng/mM and 30 ng/m fornul ations,
al t hough the higher protein concentration accunul at ed

skightly Q i gh I i ae -
o 334 bt e el e B ol o DB H R ey froceie
celdRoRQFO AR Fid. teBend Fpl 303, afdkp. BByeeks of
storage at 400C. Conparable stability was observed for

[M4581 5 f orlhe sebIENS! &h? b Hi YRgiops fRyFIMatios serdarghaiing conditions

vk bREYINL g Pbig‘éo%aé%ﬁgbﬁ&ibﬁ{ed?m @é@niﬁ%ﬁan ot ﬂuﬂ?&i‘ty and
I"ower “percent age of acidic species after storage for

nihixniverksof alic gOmtddeilggh DdkcalatlwigB) speke® bF &iti-5T4 formulations at
Capillary el ectrophoresjs SDS (ceSDS; .an SDS- PA .

2 BEIFDPBITHAT BE> MEETLY AR Be QEP'e8 Infhargy e ey high rpm. I

. ° -_ I °
RSO EB l H 5S0 0 MR e 4908 v
agibsion\sgdssf(big. 8ha Rdmjg.HlB3anpl es, with the pH 5.5

i ightly | h i n. tein.
RARRLE ar HRebee st Set iR ey oB SlPens e 25
n%/x_'ﬁ!}/ M-SR @So1hAder FRezePha® shesa MHeRSwSIAVE B8no benefit to

sl i ghtly | ess chan e in protein MVby capillary )
adding surbasiant 64 SorgDRtivatunder SbEepAdawehdisipes particularly in

"t S sl SRAT OB RFF LR RLER o

cBlpfdterRAre (& Ef, fidroseY & ®BBornRil&idne s Pelysobate 88tvidyusesial for
protein stability under conditions of freeze/thaw and

sighidizingqntr ik under pepdetionsiof s¢yeee pgiRleRkce or absence of

% ve O LV . 0 )
AUE9E. eseialss Seshymianlysosiel nitoinc,
comtentratimstfelff, drmsg/an dnidhiSTd) weret statfle mader slomclecezingt doodsions. In

of 25 nmg/m and 1 ng/n. les were frozen in liquj.
ST S e tsatines. noestiite 50 b4 oo oren deruitists dpt ST
agdifrst Heed/ANINARed RARB B! Also irS@B36vA bfotsif oftentration

Sanpl es was shaken at 200 rpmfor 24 hours, at 2Q0C.
sfropie8 @olyFarbaied3Q proteatsd dkspiptedn agaiest agitatipotiadused denaturation.
freeze/thaw by neasuring absorbance at A400, and the
percent age of high nol ecul ar wei ght speci es was
deternmined for the 1 ngé £a (Iﬁese. After one
freeze/thaw cycle, anti= tly sensitive to
[60188] T r ee3i 8% bSMidesRbsh thhORBild th8 dvetiod hakiedh dadegibed in

very sensitive to faster freezing (FF) conditions
conjipetion with thegletjled Pescyipdentercofhefasegringedeseiiptinngs gtended to
.an h t ' . ' [
R BB A0t o TR S PR e or e
appade USRI thed P36y, IddRhuith gos Za) mbdifibatttin Wreawithih nhd $vepe of
presence of sucrose, the percentage of high nol ecul ar
thefol AVingdamss i ncreased only under fast freeze
conditions (Fig. 29A and Fig. 29B). [00101] Turbidity

and percentage of high nol ecul ar wei ght species were

al so assayed after nmultiple (ten) freeze/thaw cycle

using sanples with a protein (anti-5T4) concentration

of 25 ng/m . (Fig. 30A and Fig. 30B). These data
denonstrated that the anti-5T4 is not sensitive to
freeze/thaw stress at a concentration of 25 ng/m .

There was only a slight decrease in turbidity and the

per cent age of high nol ecul ar wei ght species with the

addi tion of polysorbate 80 and/or sucrose after ten
freeze/thaw cycles. The turbidity results al so
denonstrate that there was nggbenefit, and in sone
USAS8SoudoleWas detrimental, toanti-5T4 stability when
sucrose was added to a fornul ation. Use of acetate

buffer in a formulation resulted in slightly lower in
turbidity and a | owner




per cent age of high nol ecul ar wei ght speci es under nost

of freeze/thaw conditions. [001S2] Stability under
w@onvdiozdsans of shaki ng were assayed by measur i PQT/US2005/028861

turbidity (A400) and percentage of high nol ecul ar

wei ght species using fornul ati ons containing 25 ng/m

ti- T Ei 1A and Fig. 3IBillustrate the
]fgséwlh@?@%ﬁrty nmeasur enents of sanples in
1V al fopialatioh Bbiptikiass. These data denpnstrate that

anti-5T4 is very sensitive to shaking stress in when
i n a(@oamisblatsdqotconead ning citrate buffer. There was

a decrease in turbidit ntage of hi gh

o b ST & SqpPt B A LMo REE €8T 20° of N IR

vaetin theFohulRebry &e¥s bt €ordn cht'ﬂ)pb@téchaﬂt orgtiThct@nthndShe protein is
mg/ M sanples, but there is no benefit to adding

S@hbrf%@t least B araeks alt-80%Hs o &eet at e buffer fornulations
GRS EL 6% (el UGS Rl i SUTLRALRRS0 m sate

3d qthe Foladationsfalditr O whetdiQ8R profelisis mtaﬁﬂbddy Fig. 29A
ig. 29B, Fig. 30A, Fig. 30B, Fig.  31A and Fi 318)
ﬂ%ﬂeé@m&%ﬂ@ ofielaipn bhwherrin therafed is spolysionghantibad

S

AL R R L e sk

6S amnp lfesmdaidneofiruldig ESVWmItheqmbﬂeHﬁfM.n\mn@m antlbody, an anti-

sensitive to freeze/thaws ress. Anti-5T4 was stable

Latére¥ 281bRg @ AnHy oHiiPPibns regardl ess of protein

7° A GO ALA R o U athd B WP Hiel bﬂ%@tenﬁ@ lateQnah&t %Ebt&ﬁs
not necessary to I nprove stability of the 25 ng/

8p rIntéomldwrmﬂalam brwissipegprofeenisa thergpeutin @motem

r.ot coI vva I|e 00184] The addition of. rose
of s 2oy b sl e usobiton 8 P GO
192mak ?&nﬁﬁm(ﬁ‘ﬂ dFl c[laﬁnﬁﬂ ﬁﬁrdi!iﬂﬂ@aqﬂéﬁds s61lfion F@thes adMbEses a buffer.
containing 1 nmg/m , E}gl sorbate -37- US1DOCS

132 4%¢ icarnd claiey (95 wheicin ibe bufer is an ggetate Hyffer spocigate buffer,
z /t rIy under fast freezing
jfl eb&‘ taer (Oﬁlgﬁfatt‘lzglﬁfand Fig. 29B and Fig. 30A and
1Pi The 3&B)ulatiRBFREimTHe whtehi the byuffef compentrdhidd is about 0 mM to
various fornmul ati ons under shaking conditions was al so
&Mned. Pol ysorbate 80 contributed to the
| ¥ BufbriaRbhRRioRfis 4%t 50 mM t
1g1e?gen@d1&ﬁ ocﬁcwfnbﬂﬁl arre\;\ﬁ}elfiﬁght speci es of0 ésntl -5T4 °
100mMl at | ons at a protein concentrati on of 25 nmg/m

the ptein. i.s X rgm. L n
o e PR i DU L fongyares S B b o
59Quirr ot ect ed the protein against agitation stress
(Fig. 3A and Fig. 31B). [00186] These data
16e fﬂhﬁsfmmmﬂmdnmﬁclmml vihgteen therpueteinris siahledint atdeasp hyear at 5°C or
., 25 anti-5T4 | st abl e under freeze/thaw
@P@%ﬂlsﬁﬁaﬁ %13P$tt3t3feérsc?tt r% benefit to adding
Uk
15 AP E Blad ) & T ook PG T plesif A B0 RAMALIon of from
abﬁﬁt laing/nlilub fabout 200mhdiend, mboet, 1 mgﬁn]etmabomolOﬁeBgl’nﬂmeBEZ(bmg/nﬂ

L t t | ati .
oehgR aPb aietbor ahatl20anel fe st 2 MEsnhg Tant - ora
lbfn g‘ﬁt If%ﬁrﬂﬁéﬁdn%lﬁo B fe@n ﬁﬂ é‘tEinOiQ prdsBd 184 boddantration of from

It was that sanpl es contalmnglow
abomtlé)l mg/odric ebdmt a0imglml,(25. rgg/ml 10 plpguti30ang/inl,5ibayt 10smg/ml to

tabeu er itions. In such | ow
ag V\%(i gﬁl:'tB%P Iﬁg(o sucrose protected
the pr ote| n (antl -5T4) against freeze/thawinduced
denaturation. Also, in the | gﬁ protein concentration

pol ysorbate 80 prot ed the protein against
U§1%|B%%§tsl§éon i nduced denaturation. OQher Enbodi nents



[00188] It is to be understood that while the

i nvention has been described in conjunction with the
wa@ledoaiobmas descri ption thereof, the foregoing PCT/US2005/028861

description is intended to illustrate and not limt

the scope of the invention, which is defined by the

scope of the ended .cl ai os. : 0. or 8.0.
153G S AR T n s RRRE e 60,7, o
19t e%ﬁ%ﬁd}ﬁo@kﬁhﬁﬁ whekSn tdIbREISHSRAILRIEYANGHANTOIS 0 about
CL I'S: 1. A fornulation conprising (a) an
ReCsw faneshdut 0t@itanabaan8°Cb) an aqueous sol ution havi ng
pH 4.0 to pH 8.0,, erein the fo l.ati gn.does, nat
2 dpmaany el b B e PhE Iz RpOR et 5.0 o
abgﬁtoﬁrﬁi Is stable for at least 3 weeks at -80C to 8C.

e Tormulation of claim1, wherein the formulation
21 oTerfosesatiessl diiat 1. yaEreivisapH of the foteuladomisiahewtanl o to

laim1, wherein th tein | ] 4. Th
sty Pl andine orBrLation B SREeE Rt et e ST o
22\‘;%1%%‘9%&@%% p&f c%%h/ 1, wherdilhd bR Atd 10 Bhizcal ALICB22 antibody

rotein is a nonoclonal antibody. 6. The
arideriRtudtsolrionts aboat 20rhM sieeinefenpl ). prot ei n is an

o SRR b » 3 BT R R ey e

aHIGHSlotutol s REGR B0 RSN Rcifre QPSR b0t B3 ;i BlaCThe
ornul ation of claim1l1, wherein the protein is_a

24. HEtresfpeaulatiopobeleinn 1, Wherginghe protain it dngmtio 14 amtibedy and the
wherei n 1 he u S lut i i erile water. 10. The

aquUSPYR RO, t1°8ﬁsgt? ugl(igiwaa egar?eéip%[ ?‘E'e aqueous sol ution

24 UFhd @rmERABA bEE@sind 1 bethérein. stabllity Théetératined by assayiog at least one
claim 10, wherein the buffer is, an_acetate buffer

ofthe pencentagerefitigh molaeylas aight pRfcies, the gereentagepllog) plspular

12. The. for j f at j fer
wEaRLERE e Y Rebdflsiof gt tes PR Mrlel
26.0TRa Hoatu R oo bF claan i) dBereintthe piotein hepusiffedeat least 95%.
concentration is about_ 50, rrgl to ‘1"?% nvi t14 The
21 oFioRERIBHOB PF BNty YHSTeifHEF ErARon i+l
0] i ‘. %ﬂrlsfh . The
2?'08%&%%‘?%&%?@2? g&?héﬂi’,tﬁ\g}\rh?ﬂgpgid% t he préot ein is stable
for @) preading 3 fymarlatian Gclam khe protein is stable for

at least 3 years at 5C. 16.. The f t] of claim

1, vﬁgrpiarcwg tﬁ% fm{la&% §a S%IF%tg‘gﬁetn%% lél%égrg%ent ration .
of / 1;“&9 MnaRiking tHEofhulaBoRBaké se2€fedmgiiperanabosherdin the protein in
ngy

to about 100 ng/ m, about 20 ng/mM to about 200

theforrhylatgen isistable 20 aplgastone eglbout 100 mg/ m . 17. The

orpul ati an (of Gl A i |8’ b1t Reals S BSKA! thr
27T wlodty Havfgd ptrei O LRl S Gl fordl et kiRl dhree
EHY, oneAReafiTivelyeh, @lvenyed) orygnyearsabout 10 ngy/m to

about 50 ng/m , or about 20 m%/,m, t o .about 50 ng]i/mf.b { -80°C
303Fhe UBIROQE chpnPP3Bhered thepEoteigintirbIe Ebh CHPeLatie gt foout -
whereip.the protein has a pi of at least 6.0 7.0, or
08?‘*?9“@9@“’@%&& lation of claim| wherein the

0 | Pt Ahin BB OUstei G stbeedaln awmBdtamre ¢frabout -
A pIFE BT i, Sihedin MO QHS el a

80°C and the protein is stable for at least five years, seven years, or ten years.

32. The method of claim 28, wherein the formulation is frozen at the selected

temperature and after step (c), the protein is rapidly thawed.
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20. The formulation of claiml wherein the pH of the
formulation is about pH 5.0 to about pH 6.0. 21. The

wo eooak@ss on of claim 1, wherein the pH of thePCT/US2005/028861
formulation is about pH 5.0 to about pH 6.0 and the
formulation is stored at from about -80C to 5C. 22.

The for at i.on | ai. , rejn. t : i 0o o i
s o SR R ML R0 AT, BB s
fa@FRIEIn2O™ succi nate, pH 6.0. 23. The fornulation of

claimI, wherein the protein is an ant,JB- ews Y
34arklietoehiodaticlaime 28 guieseis teggteibis pany 10 MM Na
it.rate 7 The;
3% ohirtrdip Rt Gpita P A e oo Kathonctfonal Btibogy.
3@NtHeadflod bt ¢1boe 93 aniskréineheaprorius anaintibdpdynar anta@GB3E andbody,
mM Na acetate, pH 5.5. 25. The fornulation of claim1,
anvgnéirlesis ot amitiory gr paarfip bt ARAYYby assaying at | east
3f nﬁl@%&et&l'&? Rpaﬁﬁl? Bl A0kerOh tl?@ ibdRY B4 iferMBligfetsubstance.
speci es, e percentage o ow nol ecul ar wei ght
3% PE®I rsthod bf tlhin P8 ehkartiages prioteaw coficentsyinn ie gt leagid 4 megfml, at
to_a control . 26. The/ formulation of claiml1, wherein
leash 20 gl of of L2y A0 RO at | east 95% 27. The
ﬁ% . Btk bl WhekeinWpBh @éddvERTrdd kivkd gl thePrétsin has at least
3§s’?£r| g&bggf A net hod glfnmgt ori ng ll<';1y€fp|r ot ei ﬁ%@ thg nmet hod
7% wp thesictigity af a pafereneti. ng a fornul ati on of claim1; (b)

QAP AT b8Pl <S5 €6 e SRS, B ot
cSrRPIRRE RlsiitRn orBgiR k5 %lgtinoleeiar ivdighb pradocebmpared té 3

stable for at | east one week. 29. The nethod of claim
ref@enasherein the protein is stable for at |east one

4 gg’gfu!:;f’ne{h%ﬁ oF cﬂ%ﬁb@ Swh%gﬁl &pﬁ)g rr%ceozvklﬁﬁré(rﬁ Qforaged ﬁl‘égarmulation

Oor ten years. of clalim 29,

cohgisehs fesk fanfr etpedl no 16%dtigthineleatlanweighpproducts endggregates
about -80C or about 2C to about 8C. 31. The nethod of
cnpdred tpA reffTENGS: n t he protein is stored at a

4:%.e %tﬁ{)d’ 6?dé%§mﬁﬂﬁgta Fav@Mie ashdiRRnTopéeling h Selsdtadiselated
or a

east five years, seven years, or ten years.
pRein,Fhe nrettddodmypiisigai m 28, wherein the fornulation is

frozen at the selected tenperature and after step (c),
t he gar)o?rg’l"\ﬁhqgsa ?%?ﬁ%ﬂe’?ol?ﬁgp\%o %33. The method of claim
28, \hyetslifs iQekolediotdiédprotein ff DZeies bhfdrlatiansicdrygrising an

freezing is fast freezing. 34. The nethod of ¢l aiim 28,
aqureneselutiorebeiweerealpu BHaD et JheutpH Sdbandgpnprsigedetygen about

clai.m er.ei.n the protein is a nonocl onal
O%@tg&géfm%uf fie method of claim 28, wherein the
pr ot é)ndéterndRingnit Idaschne paranretdr-oEB@Rildytandody, an
anti-Lew s Y anti bOdi/qtigr .an antL- 5T4 .ant i %idﬁﬂl 37, -ghr?nulation
met hé® wstendfvings Bamuiaton & WhihdhepoiHR ys13Ree.gperemn 10
iﬁéﬁ%%@?ﬁ?&n fURS ARG v ble FOEnTRIH™r Qbriff BeTsalfted selected
rein ep I 15

roteln concentration is at |east
phayéinl , at least 20 ng/nml, or at least 30 ng/m . 309.

9
4§? g’lhgegt@?g(g}&f %"]ﬁllélta TW%%@Vggéqeréagg iﬁ? gtgb}:)ilgy?lg}l/ﬁc{égaé% ‘Ig | i)}lcrease in
i arflodr b8 flgﬂgﬁ‘?le&ﬂar wWiEhtRéER0n Phe SeindiltdEBparvd&Y £Edhtrol.

upon recov romstorage, the formulation conprises
4ie The tnfeatmdoof cbajmed3, hefit b cotdition isseleeted yewlieh not more than

B mor Gl e SR T Ero i DL R

fornmul ati on
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conprises less than or equal to 10% hi gh nol ecul ar
wei ght products and aggregates conpared to a
wo edoenzse. 42. A nethod of determ ning a favoPEbiUs2005/028861
formulation for storing a selected isolated protein,
the nethod conprising (a) providing a selected
L SOl at e rot et n; I ged 1.50]:
437 SeErRo T bl 2 PhoRhdhL Bab R SELEREN, LU Sayed by
e R c8 GhiiunoAsshe tudde aetbdtitis pHeBsiG0&Nnof abmgl pHs8t Bast
and conprising between about 0 MM to 150 nmM buffer;
80%)of acopirel injaripbls fr@alefiogne parameter of stability;

n ' il Rg glahfRfer 16y ist €bPhigh
48 it B e L0 S D PRl o s e ploE o P
riotecalag bletphit Speidsamd matibie foomniatian compiisss net woferthan /% high

i sol ated sel ected protein. 43. .The method of claim 42,
mpyrealer weiehy srGcEs<e Pﬁregtt%BiCP’i“tr?}' i s indicated by an

47 NGHE AR dabf (e AT WL re B thB p&Ani¥Rlr &€ HaBAlity\Ri tBlpresence of high
protein in the sanple conpared to a control. 44. The
mubdcbad weight kpdcies4®d prdteineigaregatca il vistabld formulatien gempipses not

whi ch noye than 0.5% 0.2% qr 0Q..1% of '
et o B4 o Pt e il iectohiant oty eleghoE pPAG iond than
15%Ai8n fhdlecnie gght khRideand pRitein a@breghtabidrhbiyied Sompared to a
activity assayed by enzyne-linked i munoassay and the
caftdlvity is at |east 50% of a control or is at |east

0% of ontrol j I | 2tj.0n0: i
el DRI BB S 2P o o e s
bhsic bitgeiy, af€ fearand iha ghbletbealition iwabighbreshac] 5% diffiterst from a
stable fornul ation conprises not nore than 5% hi gh
cffdcul ar wei ght species conpared to a control. 47.

h L rShtpri ion of claim 1.
B R BT o HOg Sk SRR o don o
50 p&he estaoidfplaned R whggirtapelypepidt ia apreibine

f | at | ' t th 10% hi gh | |
Mol Gh EeSi A BRGtRd] HeRur BJare AN iRt nore. ¢ har
535% poighphiat e5itsdin Mﬁhlﬂﬁétuﬁigg & @RI fRprBic@i, ¥herein the polypeptide

i
aggregat és conbined conpared to a control. 48. The
insoteddn e formuddtiongd claghdr ei n t he paraneter of stability

LS+t he rati.o, of. aci di,c_and. [ I Eﬁ‘ﬂg he
SbatTghS pP{ypgptéqeanlczal?lgérzm‘y ?grt%lugtﬁé. élyﬁ%]?ﬁ Oer?olgént an d%S%
sdi fihe li;)@[}/?eﬁﬁdy”ﬁféblaﬁmrﬂﬂ ahereftBthe Aop@biytidzds uskel for ndnafacturing a
by a method conprising storage in a fornulation of
conjg#ed pro¥@n. The method of clai m 49, wherein the

ol I de.i.s el 3 |49,
T3 B PRlpR ids st € Wherel e PRGRCAS B Sl o B
for use in manufacturing a nodified protein, wherein
the pol ypeptide is stored in a formulation of claiml.
53. The pol ypeptide of claim52, wherein the

pol ypeptide is an anti body. 54. The pol ypepti de of
clai m 52, wherein the polypeptide is used for

manuf acturing a conjugated protein. 55. The

pol ypepti de of claim54, wherein the protein is
conjugated to a toxin.
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