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WO 2008/ 057240 PCT/ US2007/ 022622 Crystalline
anti - hTNFal pha anti bodi es The present invention

WO d0aER4d 0 a batch crystallizati on nmethod forPCT/US2007/022622

crystallizing an anti- hTNFal pha anti body which all ows
the production drys@ilithednti-APNFalpRaantibodiast ri al 5

scal e; antibody crystals as obtai ned according to said
nmet hod; conpositions containing said crystals as well

ﬁ@&&ﬂ%eﬁﬁo#ﬁe@té@c toS@tbéicf%an mkﬁloﬂnﬂetﬁm%%la‘ﬂﬁﬁrg an anti-

Techni cal Background crystals

NFalphgoaniibadc VBisa allew ihsm@@tl@mefrwﬂ wub@éy Ag an mdustrlal
SR dafitRedy! cﬂ/sfélé 2} Slﬁgln\%ﬁ 'égé/or&hgi?ﬁ aid feods corhPSsitBe containing

mar ket can consi dered one o e nmost promi sing
%ﬁ'%%é‘ﬁlﬁeﬁﬁé’!ﬁm as pethodaplusest sald oryséaleand 0eBupesiticnst o be
delivered in single doses often exceeding 100 15 ny,
there is an urgent need to find suitable formulation

| sfying stability, safety and patient
conpl i ance. However, highly concentrated |iquid mAb
formul ati ons show i ncreased vi scosity, hin- dering
ahAntingdy ergstaist y t hrough patient friendly thin needles.
Furthernore, the aggrega- 20 tion tendency of mAb
nol ecul es at such high concentrations exponentially
Witk oeers 9 mbroclaahpatibedies cumentyring gvahatekintdinicaldstudy phases

e L ———

a:HImarIestg' A thbseg Urugsbwade)mebe ldell\reea:t inagimel dosed Gftepeexceeding 100

whi ¢ e 0, be d
P e drhisanbBELR tr o PO FpURt T eieg S SEinaing'sabiy
&fgwaﬁdpaﬁédtyompmlmees the patient's conpliance.
Therefore, pharmaceutically applicable | ow vol une mAb
crystal suspensions for subcu- taneous injection would

ib@/vdsueg,hlhlghlgl Q:Shcelhlgthd I’ﬁm:D bl Rerhligtiordeghiondimticabed viscosity, hin-
en C

i ntegri shoul d be
B ipe S Bas bV aio0oB P teren{Tom hebdiek, Fpamae fhe agarega-
wonyentiéicyl ditrhAlS enoldduRiseatBiich Qiigh bcﬁhdehf?at[@fn@te&bﬁnentlally mcreases
structure are hi ader d Mor eover it can be ex- pected

WhREt CPRBatedcicemegeralply, cercairatpdysrlitipnge ThiSyii wna@a?ﬂwe in all

heshis eshardieg safefymtistbilinh tegirdmemscent rat ed crystal
suspensions with liquid forrmul ations. Wth respect to

sus- tained release, it mght be possible to generate

PHusatieedelREQ &I HGH MABL ddses 'lé"réshﬁﬁwe&@d( \dr§éVoidmet] h\‘ﬁbﬁch generally
di ssol ve sl owl y when brought into the patient's dy.

haYedo h§ Aedvased a'av@fwyloa{ B@amay of doging Fosysh Brensiye and significantly
B8U¢ddIRO Bt M2 Berpliance.

Therefore, pharmaceutically applicable low volume mAb crystal suspensions for subcu-
taneous injection would be highly desirable. Theoretically, degradation pathways influ-
encing the mAb integrity should be significantly decelerated due to the rigidity of a crys-
tal lattice, where motions in the protein structure are hindered. Moreover, it can be ex-
pected that the increase in viscosity would be significantly reduced when comparing
highly concentrated crystal suspensions with liquid formulations. With respect to sus-
tained release, it might be possible to generate or alter protein crystals in that way that
they dissolve slowly when brought into the patient’s body. This would be a very elegant
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way to deliver a sustained release formulation, as the

extensi ve use of excipients and processes harm ng the
worzwsss2eet ure woul d be prevented. Despite thePQr/es1007/022622

potential in using protein crystals as drug substance,

wi@toaddliesid Sust@inbd@ysledReformiBigior, @s IS bRBRiVE add ¥f excipients and
evaluate this str A vvelci - known exenption is

t eqgy.
RTASRASPH hargHng the stiddwedyqud be preyentel i zed decades
ago. Today, the use of crystal suspensions of insulin
IS well described, offering stable and |ong, acting

@‘_%}?Hifﬂlt%ﬁ QA% PRtENHY NEISINgeR'OIEH) F/RialP @ﬁ]df%esl Fﬁ@é? fewnattempts
eHive B8R AR 16 SystEmbRA eldIGatd @Y SLeREGNT Of insulin
crystals and crystallization of all Other proteins
mght be related to the fact that ordered insulin

%g\%ﬁlﬁ&avﬁaﬁngnﬁtimﬁé M?L%,fmﬁﬁdﬁe\%% EU&%%S@%EW\%%@%& decades ago.

hUS, I NS I n crysta S are easlily O ta
Taday! the use afronysigl tsuspensinmsof tinswiin s walh desaribed, effering rstable and
i ) . i NS d .
588 o Rl B S o P oh 8 ARG IHE orapancy oo
tvieanl itregdevejopmsnt ol imsulincrystaldiand wngstdliiration pf alt ethar proteins might
. . s : .
44 Fitad o SR RLYARorcboR PR Bkt oA Phe e pon
cfead. rThos, iosuliarcaysjals are edasdy oblained wifenfinsidinrig) bewightaibloentact with

{45584 o 20 8. KRBELEOBRINS b 0BRSS Brcitares raer
thanh feeystals,| and theraelaree findiog geyséalledationulcenditionsbieera proteid is a time

0] ich m ght i abl redi ct by reason al one a
cgo&g@@g@f ﬂ‘?ﬂ'@ly%{ag‘('l [ za%/i gn condi tiyon for a protein of

choi ce. Thus, obtaining crystals of a given protein

I s is referred, to be the, ."bott neck" .of . .
Craifb el Flertn & npSeranitien SViiblsTneg dfiacisn anglysis, the
qdmise of Endgg@ selg&b“re Iasqrstalltzb?d)d ﬁﬁngjgﬁtg\gsﬁmtib Q@dér@ﬁilrilaalescience, as in

escribed tqQ be especi a to crystallize,
TPl a0, o e B TRET St T S8 i THBL i b aeen found
wmammii@ rélfabiyprodiogholeakomalehy atsacsed3AN eryaefizatidtoddhdition for a

for. a ng tinme. . The first exanple of imunoglobulin
PR clicBolier HlieekiANESF IS §haplen ey autavRikefarrasto be the
‘BBitIeinetiRTbf whHathyr iBRMEed depiRatione planAbdlatst gl yst al s of

an abnormal 1g light chain 30 dinmer fromthe urine of

a nmyel oma patient (Jones 1848). Such abnormal 1gs have

e Riake IRy ev@YEHordi dhaReringBaRRRILRBNRE dBSEHbRH RS be leBpecially hard
1938, the spontanequs crﬁst allization of a distinct

QIRealie. d¢f ortbelexility of henaelecti®n el ona pati ent was

descri bed (von Bons- dorf, Goth et al. 1938),

apparently an | g heavy chain oli gomer (MNV 200 kDa). 2
Neyeribelss ramplescof imspoegirbiparystalehave heen Keowufas s long time.

T%gg&étag@t@ \Aégﬂﬁlnﬁfnoﬁlgbﬂm crydtal Werd 8edchibBy N6&Yaars Bgb BY an Eng-
lish physician, Henry Bence Jones; he isolated crystals of an abnormal Ig light chain
dimer from the urine of a myeloma patient (Jones 1848). Such abnormal Igs have been
known ever since as Bence Jones proteins. In 1938, the spontaneous crystallization of
a distinct abnormal Ig from the serum of a myeloma patient was described (von Bons-

dorf, Groth et al. 1938), apparently an Ig heavy chain oligomer (MW 200 kDa).
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i ght chains) were described over the next thirty
years, again nostly isolated fromnye- |oma patients

w@ Ruwsnsam@955) . Davi es and co-workers were t heP€T/S1007/622622

characterize the structure of an intact human nyel oma

ttalifng Yiumaa ifRemun&§lBouling oF ASrmal BRYctGre)fihdavgchains IMRed to two
1968), and they determned its

rr Matt hews_ et at.
'tgm %*@y IRR) MR ABsraibed pyerdhe next th'ﬁw ¥8a7s, adgip mostlsiselatad fsm mye-

ISﬁwaEHaUeﬁhQ?Iil)tnal%h@SB) D RBHAND- MOk KrsWasre ftigd h:@i’\ﬁﬂcrﬁ)’actenze the
hat of others, yielding the crystal structures of

%twgtur@ef ankioFact pimBR My elsBiRitiReRsnaEIeck Dok o, X ray feeystallogra-
QT Mhttiivaet ol 19688, aRl- théﬁ@é’tbvmlﬁéﬂjlté‘trﬁ&?bﬂ%nsmnal structure

homa I g Harrls Larson et at
'mﬂ@gﬂ dPames, 3"%‘%91139’1 Fb(iP7 1)s Thelt pioneering; worlj véas iellewadkby that of

sono%@ﬂgqaé @r%lﬁa!e%t‘(rﬁdtt@rgs IHEme% égglégl'? é}; I’D@Eenhofer et al. 1976),

t!aﬁtlQG Meg' GRaiary, &y et alnt983bdand a ¢axirne lympbemadgG2sadiarys, Larson et
[1ized. Antibody X4 was extensively
characCterized before crystallization as well as after
re-di ssolution of the crystals. [125]]-p-iodobenzoate
5 d if.i .
(?@&g?ssgfg %ﬂ%‘no&ﬁ)b{i ere?%ﬁgbélggﬁbe%lvgﬂ%gﬁ:%ﬁ%g é:layac(,tRntles upon re-
dissuilltion eNisoudt iep ek regeteidfin ¢ 968 wint aelrdit[lmtyantl p-azobenzoate antibody,

SAESFRPLL RUeA SR 2 SR 53l o ARl ot

ystalbtdtionras well a aker e-disstutiobed the ctystaie [Rijep-mdebenzoate was

BT R aRAAR e AR ¥ et B Eioat P prystls also

éxbibited atultipbs sfeificr@ldhterfeng drdmanoditfusidn rehBiich)s. typil@al'ﬁeth‘e unpuri-

ffq%rﬁ%%lﬁi%ﬁﬁ fﬁ%%%a bo%éa\rl\rg m 9%8%@ A 5kers described

®ktreas n\yeloyna:@mnraat|mmune@low|nagmppaqIgGm),J I@@Idsldf ‘fr@mr’ qﬁat crystal-
ues ect rophor esi

l289 GPedteralrdfi PR wrcad i periLre (g amal Fiskdnen ef al. 1973).

Tdie Enistald werdl ﬁﬂutnu aalbenvéibioried mat §idseésseB trAdBshddr A Bymmetry.
e serumb preC| itation, and with the isol ated
fﬁf%‘ICBWQ'”tﬂgog%ﬁ nBEL S'quf ShaRgierized Ay, agargse grpmunodiffusion

thbhriguedn Ele@@oWé’@g and ﬁrﬂﬁuﬁdﬂﬁfdsl&;n%‘?%&eﬂﬁss@%é lé@lutlon of the Tem
?(:P:')%St al | ocryo%:ll obul i nem. a resulting

dE1BRYPA AReT U8 dise eptical withntha merlqi'sobt@n%@ tf'ﬁ’ﬁh”'@t serum by

doprd@Sitation,HBRE withethl isShidd| Ael6MBpreRin ¢Cofich! BrebBRfan et al.
i sol ated from two pati ents. Redissolution of the

1c,9r7§3?5t als 30 fol I owed by el ectrophoresis and
i mmunoel ectrophoresis indicated that the crystals were

conposed of two protein conponents, a nonocl onal
Vifjesand Aoaucrkerd RERRRS Bel9B% ampRvsyahciyataliocryogiohuingmia resulting

foh® ALMER md?%@bh@lréhtl%dlé‘é to él@@?\% (MTEGBW@@I 319‘63{ Here, very

separ at ed preparative scale by dissolution of

ilayi GyRpidal %ﬁtgbgnlqrguqum@@ fretn el RAtienish Regigsolution of the crystals

followed by electrophoresis and immunoelectrophoresis indicated that the crystals were
composed of two protein components, a monoclonal IgG-lambda and human serum
albumin in a 1:2 ratio (Jentoft, Dearborn et al. 1982). The components were separated
on preparative scale by dissolution of the original crystals followed by column chroma-
tography. Although neither separated component crystallized on its own, upon recom-
bination the original bipartite complex reformed and then crystallized. Further study of
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tography. Al though neither separated conponent
crystallized on its own, upon recom 35 bination the

wW@eoogiosko bi partite conplex reforned and then PCT/US2007/022622

crystallized. Further study of 3 WD 2008/057240

tREtidtibaVe /dedradriationt dflﬁr&ﬁtérisitiﬁ@bh& Qnﬁﬁdblﬁglﬁéla’ebaﬂnty of the redis-
reactivity of

characteristic d i ol ogi ca

SR SorRAsHot 4G SRt AR AE5eP Rk ML ST M AT Nfigated that
reHEYeIaSen WMt MbTHddidsBRes aée@drdté@bompeﬁéﬁ@%atlmMnarbguc in na-
the two redi ssol ved, separated conponent s

was
turmiBothgbihe crysiafline Qﬂlkb@dy pnee redisgelved atilbpgssesged; iisenative, highly
ﬂﬁkh@@@Vh@ﬂ&@sé@ﬁié@@h%ﬁ9m§hbbhmﬁ@éﬁ@ﬁ%ﬁﬂﬂktBmﬁﬁhh%ﬁal1983)
highly 5 specific ( uman serum al bum n) bi ndi ng
characteristics (MIIls, Brettman et al. 1983).

By, Marg Mﬁ'{ g4 b&m@ﬂ@@ ?ep)@?t%&%rnsthé %B%rnBEIQhQH&pEtB\ uses of crys-

pot en% her apeuti c uses 't ne ant

@Waﬁ@nt't&%(;)/aéﬂ ghenayoet 3. 2Qf}$éy hetyuf@ein@ fRat they gherapeutic mono-

5I rlgg@%bltqur @?Egrgaﬁ éﬂggle%l?@'tcgﬁﬁbzete cﬁ?étélﬁféﬂ"@tﬂenoy, Govardhan et
@o%@%hé)ﬂy séallineotragtuzuroge puspensions Weire dherapayttigaliynefficacious in a
AUSRERPR r}ﬁod@rtﬂrﬁ t&?hﬁv@%h@@e{eﬁlgﬁ fof BREdJRLT abﬂmg by crystalline

nmouse tunor node nstrating retention
tmauuztug'ia@a(vathMnoyew. 2003t alline trast uzumab (Yang,
Shenoy et al. 2003). b) Crystallization techniques 15

Unl i ke sone other scientific or engineering endeavors,
b)Herystalizdtohltéchmiques of di verse proteins cannot be

carried out successfully using defined nethods or
algorithms. Cer- tainly, there have been great

Uelikensorad othdv anieetfid or ehgindaing &dledorg ethrescrystallizatioadof diverse

h | d s
PSS shmeR SO RRERT Ul ohePAdinet hetbastsey ajgquitms. Cer-
takilye tisdry ehad@?aeri tg;]eran tdcam::gllcmivamqsah elge &5t 20-e300yars ,as noted by
i ces r e.cr

nd

e eastndLe el maitenshlizater s MeRharon, MeBhegen pro-
\ti@esﬁmierrwet dl‘eaallsacb‘rytacﬂd:sr( egat@ggs Oﬁé@b@rﬁﬁ | #hdcdavides deettle loeystalliza-
Crysta | Ze e rson wt reasona

JPasrpBRlestibs it fos itk BRUP LT P Riect Megioibipsefsts that any

glwﬁmvﬁfmdlé(’jtﬁjldwm pdgee behrb?yst@lfiédf by m#ktlbb@heﬁdmf\ﬂdw tgasonable
retrinin n (0] | I N t he raneters t esste
e ofpene. MErh el sibied fr SHapi s o Vnsiaves it rogedure, no
@fﬂﬂcmhstcbé)@ﬁ&*ba dn irgfirficiahd @pEmRRigee rparémét@wbiemea@@em both
%P(:.f stabilize them once they have fornmed. This

| att
£ e sl 1B EBROUTPaaGE ETAPIEySPREIE HIBCIBR Intpigctions between

ﬁa@l@@ulés ﬁn@ ttemas.ﬁie fheh M&é&h@ﬁhax&ff@ﬁﬁéd T 1Bftert &¥pect of the prob-
artl Ccu- r[i)r otein or nucleic aci

'6?’5/%"’(%["‘!"V?@89 ds( Nt s ePseific fb@glcalpﬁml@‘yflcggorpperpgs of the particu-
W Bitein SCHRRiEECiI®Yeihl Q%@ta‘ﬂiﬁéb b @dcprerddiel gl p Ofsopr ot ei n

crystalllzatlon t hat "no al

It is widely accepted by those skilled in the art of protein crystallization that no algo-
rithm exists to take a new protein of interest, apply definite process steps, and thereby
obtain the desired crystals.

Several screening systems a commercially available (for example Hampton 1 and 2,
Wizzard | and Il) which allow, on a microliter scale, to screen for potentially suitable
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rithmexists to take a new protein of interest, apply

definite process steps, and thereby obtain the
wale@ss4cr yst al s. Several screening systens aPCT/US2007/022622

commercially available (for exanple Hanpton 1 and 2,

&ﬁsth"a:ﬁah ttohdigoks tdr)a wbediit glotdmy, HOWevr nbé‘é‘tﬂ)el fe8lilts obtained in
to . screen for otentl ya%qsw tabl e

SED S PETESh RS SyeaRRFIoLa FAZation in a larger,

|ﬁ@t§§ﬂmélly<éﬁghdcaﬁre FatdPssald. IGonPéreiofion mlér'@MBrVﬁfe c@@t%ll&éﬂéﬁf\ trials into
result tained in _ such a screeni n?qs ystemd

indistial dimenpions|igdpseribediodtaa challaging faskiseenien 91 ab 2001
| arger, industrially applicable batch scale.
Conversion of mcroliter-size crystallization trials

Balderk etral (4996) 4ePQitaderrs R si9gPag Sk 8k Midsekatehamd vapor diffusion for
{ J I

R AR 85 A 8 el o AR, FRAS6 i wor

spaegﬁmedesirng@sghof @rystalllnattqnasohg©n@eﬂ'ha@ccﬁens were performed using

tﬂéﬁ&s@lcbhﬁ'ﬁ%' VABoF QRELIbA Akthod and &9{@‘@%%%@ &a Fr]YI za%m Erystalli-

terns were "screened Uusi ng sta

zaubumetbrmd lrfchlsllrtgca weteva@peatlpe rtécﬂnnmyd (0314 n@58 ¢riystalization condi-
(PTRRNED % i R R ARIACTRIER) F15D fhrotsenired

bmv&por@ﬁhxp@naifwemtytse«:ctmdqloes w@m f@hdﬁﬁf watly snethddsz abd d@ (29%)

\ﬁ]&({:f(? gsv&% b%éhs \n;djs%%gtlf’ @c?cgiftcé)g’h e a nu[%eé %ggﬁ Eb%$g§ $ that the
\dipbf diffusion teChwintig,-vehioh ic omut bomnmnlymsed froinitiel dyystaltizdtion screens

%%m%gg?%ﬁ&%gbzﬁg\?egf@wﬂWOU' d have been missed if

mcro baen used at all. This shows that
the vapor diffusion techni que, which is nost commonly

' i a talllzatlon screens 15 does not
éﬁﬁﬁﬁhﬁQa ﬁ@¥{| %sults c) hTNFal pha anti body
crystal s Human TNFaIpha (hTNFal pha) is considered as a
ausa ner ous. ,di 20 eases. There is,
FRERE T EIRg Befis Dhfodisn ass coiaing aiogto nmerous dis-
ddses!t Thige %,Iﬁ’ﬂeré\‘&éctal gre@thiiaeﬁﬁbﬁétﬁtdbl@l rﬁ@thddﬁtf ﬁf tréatig such hTNFal-
rom s t herapeuti c ach conpri se e
imimlated BisbrBle st e L BebeUl BhprarehucaTRrisea daspadminista:
tn @nghariadauicall IM%’He@hﬁé @dﬁeb P dhi-humBR CNHaipha dHiBo&ES. rRecently
ant i body de3|gnated or generically adalinuna

MesSUsBARtBRAY. drsignated BRE <o damn iy SSRIFB BB hasgpen put on the
Maker artdig cbmé%lél@ea uhbid thérade n@he WOMIRA®, 072636

di scl osed the crystallization of the whole, intact
anti bodi es Rituximab, Infliximb and Trastuzunab.

WsA-02fo7bb86 6isMséat the £RjstaMzaforPEthdRRbIS, MRIcBamBohiRE Mtiximab,
Infliximab and Trastuzumab. Most of the crystallization experiments were performed
with chemicals with unclear toxicity, like imidazole, 2-cyclohexyl-ethanesulfonate
(CHES), methylpentanediol, copper sulphate, and 2-morpholino-ethanesulfonate

(MES). Most of the examples used seed crystals to initiate crystallization.

WO-A-2004/009776 disclosed crystallization experiments in the microliter scale using
the sitting drop vapor diffusion technique by mixing equal volumes (1 pl) of different

crystallization buffers and D2E7 F(ab)'; or Fab fragments. While several experimental
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with chemcals with unclear toxicity, like imdazole,
2-cycl ohexyl - et hanesul fonate (CHES),

woreaokpbent anedi ol , copper sul phate, and PCT/US2007/022622
2- nor phol i no- et hanesul fonate 30 (MES). Most of the

c@hdiﬁﬁh@ﬁem&@ oﬁ@ﬁﬁ)r eaotbdialafd fragrhétitd,imdt Riccessful crystallization of the
stal | I[i% X\DA- 2004/ 009776 di scl osed
tRAPFY 7%'1’8 WRS FRARI€Ai n the microliter scale

u5|ng the sitting drop vapor diffusion technique by

m xi ng. equal volunmes (1 pl) of dlfferent L
Metpedsafor PW iB@) CB’&W%‘Pfsa’B(rﬂiVQDZQE‘?"VF{'%ﬁﬂ ThFgpha-whole antibodies, in
AdrRaiER o BoEYNhERIGE WS Adt QiR Mental 5 WO

2008/ 057240 PCT/ US2007/ 022622 conditions were

reported for each of said fragnents, no successful

'ﬁ{é/ ﬁr’bﬁl‘eh‘l fPbd QJS‘IVQCE1 {aésb‘? kaﬁe Hegérﬂ%ve%ﬁ lusamé{%%\/ to develop

reported. Me prepari ng sta
%Jlt@'élﬁ batahi CWWzatwmmngh@nmlaetlJaﬂiNFd@ @ @stibadies, & partlcular for

tﬂé‘rIHn?éH ahti- f’NPgIFK (?'hhl% f QE?,aéﬁd'? tostabiit @RIsBalizAti6h process
emto eso ved acc ng to the present
¢qmd@nn$ epplicgbletth e/pb:mﬂse,elevmtdev widugtrialsaritivady erybtat pieduction. At
t&% %élﬁ{;]@ J!"Jé“'zs,gt‘:wr%&"&gﬁgﬁch':°§§§5r %f?)rulcfﬁée bﬁtggr;laﬁﬁ@h erhq does not make use
cirtoxic lageirtal whiah armgmtbmgﬁitiMEaﬁeqnmb pbarewcautidas Applicability of such

'¥8{%§él i zation process 10 conditions applicable to

S relevant for industrial antibody crystal

product| on. At the same tinme a crystallization

rocess, holul d b% establi shed that does not nake use
M%@Ml ch mght negatively affect the
phar maceuti cal applicability of such antibodies. 15

n: ve- npnt i oneq. problem .
TR o PR REL MG sy SRR FVER T e aanB it < bossible
tpmanblcq/staus)ofo@mue mmﬂ?mprmf aranbmbplrebami brybeNEaﬂrl]dﬁhﬁ)Iumes
at c st i zation v

o(y?g hqrolg% B;a?‘lyg éy%ﬂyglpﬁlﬁloechegpp&g Inorganic phosphate
mses&ﬁ%@stamzm@anmwcm@mhate 20 salts as the
crystallization-inducing agent. Preferred Enbodi nents
In a first aspect the invention relates to a batch
Rresestedl BErhBafirhets met hod for crystallizing 25 an
anti - hTNFal pha anti body, conprising the steps of: a)
provi di ng an aqueous sol ution of said antibody in

|admr>st gépecitelinddhtibA P618RBItE a HHEH BRystafizRdntméod for crystallizing
%}gtalllzatlon agent, as for exanple by m xing an

budNkalRha attivedy. 5pMeEsiAg HRSIORRAS: wherei n t he

é)nt |ph@\ﬂ8f n§'=0f &duloliy sofitieh @F QA Arilib84p FP b¥@kkturé With an inorganic
an aqueous crystal lization solution conprising an

, norFﬁ‘QﬁPQa gﬁglgﬁﬁ gqyétalllzatlon agent, as for example by mixing an aqueous so-
lution of said antibody, wherein the antibody preferably is present in dissolved

form, with an aqueous crystallization solution comprising an inorganic phosphate
salt as crystallization agent in dissolved form, or alternatively by adding said crys-
tallization agent in solid form; and
b) incubating said aqueous crystallization mixture until crystals of said antibody are
formed.
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30 salt as crystallization agent in dissolved form or
alternatively by adding said crys- tallization agent

WO poosoFi2do f ormp and b) incubating sai d aqueousPCT/US2007/022622
cryst allization m xture until crystals of said

B drpngilizaios mdtesdeithe ﬁw\é\ﬁho?‘ﬂ?b‘ﬂe@éil??é@erformed at a pH of sald aque-
PCT/ US2007/ 022622 = The cr i on net hod o#)

{
QUSREYHQItzRtigR MbrtuTe i thesraigg\gp&@p,% 92&3 10 FUbP, 'é‘aﬂa&'céﬂb?u gbout 3.5
18éboGt 4/5 crlabbéied. 7 @agBuxsipr e in the range of about pH 3
to about 5, in particular about 3.5 to about 4.5, or
about 3.7 to about 4.2. 5 Mreover, said agqueous
MB&é%@élf' Eblaaéduﬁauérb&tsféﬂﬁaﬁw mﬁ&lﬂb%éy 8bnthiR%s et ne buffer. Said
fer. Said may, in particular, conprise an

lwfféf ay, lfbm@té@ﬂ C@@pﬁ% an @éﬁﬁétﬂw@?’mpm@@bés main CcPypanent, espe-

‘Vgn aII@? LiaP&if in fd?t dtgﬁa[rt é&dﬂrﬁ%cetﬁ@d SH@‘ s%ﬁ% 2iGstePBY ddition

'S a j usted’ b tion an acl

qfaant acid)| larpaa@gtar @celisi akid,tto the eeorue“qdnpfbdh pmreﬂerrea embodiment of
tﬁ% gﬁgfﬁﬁ %Qmﬁ{g@g@ugﬁﬁﬂg tblﬂf)f%r J(d?ﬁ%?ﬁt éﬂ%ﬁi{ a{l é?éthf%‘? .r{‘?a‘idé‘&‘?ueous crys-
taktizamus*mxmyes is10 to abbutz&biM,nomabaut 0D2 t© dbaub 0dbMiuas GorSexample

Poy2b o8 Wobort o, G ARG R1Palu B OID 5 0 T

a further partl cul ar enbodi nent of the crystallization

tiﬂﬂﬁe Q—:gn&o% rﬁaﬁo Y stglhf)gil n. eqhg o, F\ to the inven-
e Rl e riind) 83 o,

reC|p| I hg agen
tiwmd nrceg phespbﬁtqokﬂl's psext s Slaé psemmatrmg agemme cselercted from hydrogen-

HerYrp SERE SPREAE Menp St Sy Sob bR R Ci ol &R ammo-

riamtsait or ag alkali noetalléaltj fonexamyle a sﬂtmntau*ﬂr&g Natoekf ions, or a mix-

tﬁ;og regL&%p;gm q_@ﬁ%gt t tmnﬁgﬁf ablt X SuIlets %Pe!n €
NaIRZ, D ,HEISEHE PIBQ K, HR Ol NHMEFHD@@NHI b}Hme and&&nxhnes thereof.

particul ar, the phosphate salt concentration in the
crystallization mxture is in the range of about 1 to

Iabpw!icuﬁar'\/ihef ﬂﬁos@Kﬁ@Fﬁaﬂi @nbérﬁ’t@ﬂloﬁfm albé)'éfysﬂallQaﬁ&l ﬁm&% is in the
1.0 tg}rabout .0 M about

el abaty] Cofbosb s, Br Gaipias nds. Ghaborh 19 1 shout 4.0 M, or

dyoat €06 dbeutIEIMBRAbAR 11516 abBWENE MOBr atsuR bR tB about 2.6M.
sol ution and cryst allization solution 25 are conbi ned

in aratio of about 1:1. Thus, nolarities of the

IR preferied engtdirfertt of theSihwdrition, prateirPsbi@@BANNY dristalltftion solution
ori %I nal crystallization sol ution are about double as

3P GAMBIREN frato e aPoULT 1T T4, AIPIRHISE Gf e DHYigTRBRYg S / crystall

iéﬂ@n Q¥ kHeZéﬂgMHI‘ CFV@,HHQQtld@S&@f(ﬁ%@%Ohf‘d@b@é& Ri h as in the
volune in the range of 30 about m to about 200

qrystglfizatiopgmixtereapout 15000 1, or 1 m to about 12000 l,
or about

Typically, the crystallization method is performed in a batch volume in the range of
about 1 ml to about 20000 |, or 1 mi to about 15000 |, or 1 ml to about 12000 |, or about
1 ml to about 10000 |, or 1 ml to about 6000 |, or 1 ml to about 3000 |, or 1 ml to about
1000 1, or 1 ml to about 100 i, as for example about 50 ml to about 8000 ml, or about
100 ml to about 5000 ml, or about 1000 ml to about 3000 mi; or about 1 | to about 1000
I; or about 10 | to about 500 I.
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1 mM to about 10000 I, or 1 m to about 6000 I, or 1
m to about 3000 I, or 1 nl to about 1000 I, or 1 m
wao eooaloszeo 100 |, as for exanpl e about 50 ml t oPEbUS81007/022622
8000 m, or about 100 ml to about 5000 m, or about
Iﬂ%@ltlﬁh fh@ StHflizat6R Ométhod @ tﬁ@(wfenﬂoril s peifordfe@lso that at
I : about 10 Ito about 500 I. 35 7 WD 2008/ 057240
'ﬁ@fPUBQb@?/f@madqﬂwnﬁb‘Hﬁtﬁ'B%ﬁt'oﬂ W@n@PW'ﬁpPh'ﬁ\éﬁq on

g)et hpelation @pérﬂ)\{ﬁ@& kQbeierPede i HRuUFRAasit BD daydlfor example
l'east one of the follow ng additional crystallization

cono@ttqubhéo?%OlééﬂldéV%d”aB?UTl?ﬁ@l]Baﬁawén i s performed for

BEt VWRETHaRER pérfJamua ata t@mBaianﬁQ beﬁ%%n o8t @)@érmideabgut 50 °C,
out 1 to about or about to 10 days;

i ncuBaexample gberetrd &ﬂ@ga%ﬁu’féﬁ Qn'perature bet ween about

§)7CClﬁQ% ﬁw%ozmgeﬁr atiohQ.e. 33(;6‘(@91' @on@@ﬁl’{g’uoﬂ. ) G Wc?&gmﬁatlon mix-

IbO con ntration pro
conclerg isdn th@rr;\ngmoftab@um 200 mgfraitar drio 10 mg/ml, éoriexample 1.5 to

% 2? %@@ﬁ_ﬁ?lo{nlﬁgﬁ% ar]rb%mg rgr?%% Wb%t % h ?150 tr\ﬁ/rrhogr é"?{q{ﬂ mg/ml. The
r angwotsin edymentratianomap bagjemérmlmnd &mmlrjg)tmgtbndigrd'ﬁmceﬁores for
proLFgrg{(lJ CORASHH t?oﬁ'n' on may be determ ned according to

sta proce ures for protein determnation.
According to a particularly preferred nethod,

KR b€ BhiCly e PRt R ldiign & pepistied Yncer the for-

|&hing ebaditorsadfithe digstaAREation miktuteo 2. 5 M buffer: total
acetate, 0 to 0.3 M pH 3.6 to 4.2 anti-hTNFal pha
concentration: 3 to 10 ng/m 20 Tenperature: 18 to 24
RhosPhstefsalol une: 1 to 10@HPAgi tati o5toB®W Duration:

4 1o 15 days 25 The cr taII atio L Xtures as
%n{efl ned above are usua¥ ?at‘}ﬁ{agﬁ nedgﬁgfnbé&@i ng a

pH:yst al - 3.6t04.2
anti-hTNFalpha concentration: 3 to 10 mg/ml
Temperature: 181024 °C
Batch volume: 1t0 1001
Agitation: None
Duration: 4 to 15 days

The crystallization mixtures as outlined above are usually obtained by adding a crystal-
lization agent in solution or as solid to the protein solution. Both solutions may be, but
do not have to be buffered. Crystallization agent molarity and buffer molarity in the
original crystallization solution is usually higher than in the crystallization mixture as it is

“diluted” with the protein solution.

In a further embodiment, the crystallization method of the invention may further com-
prise the step of drying the obtained crystals. Suitable drying methods comprise evapo-
rative drying, spray drying, lyophilization, vacuum drying, fluid bed drying, spray freeze
drying, near critical drying, supercritical drying, and nitrogen gas drying.

8
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lization agent in solution or as solid to the protein
sol ution. Both solutions nmay be, but do not have to
wheoobs2er ed. Crystallization agent nolarity apdI/bsfonz022622
nmolarity in the original crystallization solution is
usually hi gher than in the crystallization m xture as
is 30 "diluted" with the protein solution. In a

'f‘ @ turBer enberimeahitine enatalizgtionamethed:af dhe irwentinn Bry fyther com-

Prid¥eRd s1ep of‘Bi(chfaHﬁlhﬁ e &g Illiﬁtioﬁﬁ"noth& IﬁhSPwﬁ’rf a &derd buffer, e.g.
t he obtal ned cryst ryi ng nethods

%bmuco@tmoolyetaxlie%glm)|(B§G wh @ymellay Mags in the range of about

é@()qe l3iobd E)%Ftb r RGN B PREL) QX Fllwt‘gft@a@&g df¥fikiafign, lﬁtFHfiﬂT’atlon or
reeze ryin near critical drying, supercritica

QihgrWmmuwdbt%géw@aag@mhwgueea WD 2008/ 057240

PCT/ US2007/ 022622 In a further enbodi nent, the
crystallization nethod of the invention nmay further

Eimprewntsi@vetnﬁ@n sisepelatesdrchanygtahgf amentehyikEaipha 2atiticdy, obtain-

. e .
S8 P g AR SO LA i ST an o
hTrNﬁalmlaramged)of about 5 300 to 8000 Daltons or
m xtures of PEGs, by centrifugation, diafiltration,

ultrafiltration or other commonly used buffer
&he lcaystpds pethlennepntion afd &ypjnady eharabuemmd bya reded®-like morphology

S ol g 3222030 o PG B8 g v o o

adoot 8 taBd@ buhmgg asodlave other yedrattsicalfappearandéds- 10
hTNFal pha anti body The crystals of the invention are
typically characterized by a needl e-1i ke norphol ogy

Sdidl leryataredynperobtaingt irom afpolilelontil @htibodY Or, [Preferabil @uhonoclonal
%Pg‘g - 300 pmand an I/d ratio of about 3 to 30, but

°%-s0 have ot her geonetri cal appearances 15 Said
crystal may be obtained froma polyclonal antibody or,

e B A

dHirmerD Antibddize ! h@m@muzecﬂanmdr&r h6n-@|%b§§mﬂé&§ntlﬁbmn hzedn anti-
anti bodj es, non- E%I ated anti bocg human anti -

ke mous dause BRBEUIaT e, oy jta be; fystalized is a non-

chithém) hunhdh bﬂtl@ddysb@idnbﬂ)ﬂﬂumﬁer%rﬁ@é‘sseﬁ hoPBrinpoving U Nantigen-
antlbody optionall'y further processed for inproving

pANGNt | gen- binding. 25 Preferably, said crystals are

obt ai ned from an 1gG anti body such as, for exanple, an

gG3 or & anti bodP/ In particular, said
Fgﬁ{qr%ﬂfqlcgcgswomg og?ﬁmeqq{gmrﬁn gG antibody such as, for example, an

I9G1, 1gG2, 1gG3 or IgG4 antibody. In particular, said antibody is a whole anti-human
TNFalpha antibody of the group IgG1.

In a preferred embodiment, the crystals are prepared from an isolated human antibody,
that dissociates from hTNFalpha with a Kd of 1 x10® M or less, more preferably 1x 10
M or less, and even more preferably 5 x 107'° M or less, and a K, rate constant of 1 x
10° s or less, both determined by surface plasmon resonance, and neutralizes
hTNFalpha cytotoxicity in a standard in vitro L929 assay with an ICs, of 1 x107 M or

less.
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TNFal pha anti body of the group IgGL. In a preferred

enbodi nent, the crystals are prepared froman isol ated
wheovasame i body, 30 that dissociates from hTNeET/phm07/022622

with a Kd of 1 x108 Mor |less, nore preferably 1x 10-9

IMp@FthhFéS Ssalcﬂ&?stﬁ}éerﬁa)ﬁ@é %réﬁa@é@fr@rh'éh éoléte@%u%d\/érﬁfbody with the

| ess, nd Ka rate constant of 1 x_ 103 s' or |ess,

ol QIAARFIPTIRIGS ) QsRoPRlss firasHpRn Y AiRRcHth @ rate constant

dreuk raldi gegr |eBEI\E@he@ﬁnm¥a gogumabé )blés'ihcﬁ‘\ .%*saﬁ%@db) Ras a light
vitro L929 assay with an 0 of x10"7 Mor |ess.

C@Q'@W gdomsnosomptisingdhe @JSQ@@PM)%’QQC‘B PirSERAM N Baer, modified
fromh @ @"ms,(,@l b?%ysnﬁf Pliéﬁﬂ@rsﬁgs Lutf?m a?rej.‘)rolhlﬁ% AL % I?W or by one

anti ody Wlt oW ng char act sti cs:
tdifive oenserative povnoranichsubENREORhal pasiting 1 k& f4; 6r ataaand/or 9; ) has

%ﬁ%%ﬂém (%Ré’ dém%ﬁ)\ c%nﬁmsﬂb tﬂgeeﬁﬁlnoaa%rod%]qt%émg{: O:4,0r

ce p| asnon resona
raodifigchfroo i§iQ D NQ: vy asingle alaning sm?fuwnmeamosem a,B, 4,5,6, 8,

0 j inale..
9% 105 A1 g b RTE AR Y o s Ghions 2. .«
5w, 8% 101 01 &ndler tdnservati ve anmi no aci d substitutions

at positions 1, 3, 4, 6, 7, 8 and/or 9; c) has a

heavy chain CDR3 domain conprising the am no acid
Mmmefeeabd)j tIEEahtiHodiNr ahtigen-bindingi fdrtih fheoeof, Si<goctds@rom hu-

% a single al ani ne suglst tution_at position 2, 3,
rnan NFglphg witha@ kqriofdy x 19 i ob&;asgn Even,more preferably, the antibody,

a%ﬁ&ér}/%bdlgs pgmog’c{h%?o Slsg%stétg% ﬁ}) O & Iﬁ?ilpﬁa *AR azkoff of 1 x

ﬁ@fgra}%%, t he anti body, or antigen- b| ndi ng portion
er i ssociates fromhu- nman TNFal pha with a koff

of 5 x 10-4 s-1 or less. Even nore preferably, the

t n-bi n orti on t her eo
ARy B TR AE o SVStpls e biagpred o ap isofafed hu-
rﬁﬁhb ér&t_ibol;ly@mhl aéﬁgdht chﬁnna/alﬁaméIréglb@(llG’VFR’)(fj@;nﬁﬁrrs&@ the amino acid se-
enbodi s ar ar e ro
FuEBrS LRI Rich GAMT Bdepviicbrh el AR egRRIHCVE icapising the

afrﬁi%@ﬁld(sleﬁMR)ce@SEU 1D NQ: 2.he amino acid se- quence of
SEQ ID NO 1 and a heavy chain variable region (HCVR)

conprising the 20 am no acid sequence of SEQ I D NO

Most Ma@fterraa @f@&@@ﬁlsgﬁrep%miom ﬂwaOérﬂiRaa;e@/z% 2%@1Hiaeiosed in WO-A-
i sclosed in - or

972%9891 Shaifursiony souivaleptibpiest: Sashariibady {syaembigantly produced in

CIRcETEN anddiéd ovaBy ety @RE chmpridddi IBSey RAAT tsehudhtarateéringlo SEQ
and_conprises a heavy chaln sequence accordlng to SE
ID NO 6 and a light chain sequence according to SEQ ID NO: 5

In a further embodiment, the invention relates to a solid, liquid or semi-solid pharma-
ceutical composition comprising: (a) crystals of an anti-hTNFalpha antibody as defined
in any one of claims 15 to 26, and (b) at least one pharmaceutically acceptable excipi-

ent stably maintaining the antibody crystals.

Another aspect of this invention relates to a solid, liquid or semi-solid pharmaceutical
composition comprising: (a) crystals of an anti-hTNFalpha antibody as defined herein,
and (b) at least one pharmaceutically acceptable excipient encapsulating or embedding

said antibody crystals. The composition may further comprise (c) at least one pharma-
10
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25 ID NO6 and a light chain sequence according to SEQ
IDNO 5. In a further enbodi nent, the invention

WO 2d0aeR46 0 a solid, liquid or sem -solid pharP&F/US2007/022622
ceutical conposition conprising: (a) crystals of an

ceticallp BEadtahia e&&biehﬂ%bl@&n&ﬁlfairi@thele{htlm 6&taRf Moreover, en-

clains 15 to 26 d (b) at | east one pharmaceutically
cRpsdatond %ﬁ%ﬂﬂm raay baimRIemBNied imFondIcHPhg t he

anti body crystals. Another aspect of this invention
relates to a solid, liquid or sem-solid

Ip PartieHias seiceamPasiiRp® B1ayingMe 8 Rpkitaslyrgystal gpneanjration Bigher than
éﬁouam nz?gpﬁnu i pAkalIRN SRR bbE AYmPSr H6fd fb%xg,%b%' dbout éétsito about

east one pharmaceutical [y acceptabl e exciprent
@Qd’ﬂg/ﬁﬁlf%italbﬁgt@Oté@b@dcﬁoﬁgngﬂﬂsal d antibody crystals.

The conposition may further conprise (c) at |east one
harma- 10 WO 2008/ 057240 PCT/ US2007/022622
exepients may epmpiisecatdrast winemolymerisl gptinmialiyt biodégrgdatie carrier

&%Ob%gpcynec&y&thg]dscarﬁ%greover en- capsul ati on and

enented in conjunction. In
partlcular sald conposi tions may have an antlbody

S BT RSERL PR B 3R Ry Bl The g con.
sifingt af: ablgqacwﬁcp@pidg/ puly (mne@rﬂgte@p@dp(aﬂoutacﬁﬁﬂ poly (anhy-
FBieShepRehsTEPARAT O FBRIeE PR LGP T B PR 1B agraveotic acia)
dreRISGA,opudy (13-hydyoxybupyate); giolyi @aprolHetona), hopoldioxanore); poly (ethyl-
G450, P S L BoHTF pdthb el 5O, 7Bl pPBbhepine, oo
(()d_b!%ll@@'@ﬁ)ybclay f(f\ﬂr()jyl amohyl) (@oly (\mymyndﬁdonetmohale(caaﬂhydnde alky! vinyl
i des 0 epsi pe es
Qherciarbiatira)pBBR PR, tiinial golels ceTigaeshd ghiuiose deriva
tReSAcolRaky, (ibdh, wtwy@ammﬁm %)1:? Rﬂbé’satﬁﬁ’a?lfd)@ls agty@érﬁﬂﬂoglycans
oxanon ene co ol
%ﬁ?@f’fﬂ%ﬁ%&ér@g%@%@gg F‘é‘i? QM"G'BHP%F o?/gano) Py
phosphazene, poly (ortho esters), poly (vinyl
%&Sﬁ 0| ; Wi))o h%lu %éql A %B%H}%grlr glglnle uigh g%lfeglte(éof?%pgrelo?emore of the
g’lbﬁWBEbr%lstlﬂF@f AdaQinoG blnbrisdl, 86rA onetdtohosR) 6l ethyPoleate, isopro-
tives, collagen, fibrin, gelatin, hyal uroni c acid,

R MyBSiate: I‘?:S’PFQH’éEPa"@F?tSaWﬂ?@ (o} it minega]|ofl gedddodecanol, olive oil,

pEANYS B CParsicdsiS ;seBAMBASI, 3BPh&MPBH, Yéﬁifa&nbhﬁtﬁlﬂ@ftnglg&ndes liquid
Said oil (or oily liquid) may be an oil (or oil

Wgsi HIgheraledold from one or nore of the group
consi sting of: ol eagi nous al nond oil, corn oil,

cottonseed oil, ethyl oleate, isopro-
Said lipid carrier may be a lipid selected from one or more of the group consisting of:

fatty acids and salts of fatty acids, fatty alcohols, fatty amines, mono-, di-, and triglyc-
erides of fatty acids, phospholipids, glycolipids, sterols and waxes and related similar
substances. Waxes are further classified in natural and synthetic products. Natural ma-
terials include waxes obtained from vegetable, animal or minerals sources such as
beeswax, carnauba or montanwax. Chlorinated naphthalenes and ethylenic polymers
are examples for synthetic wax products.

11
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pyl nyristate, isopropyl palmtate, mneral oil, |ight

m neral oil, octyl dodecanol, olive oil, peanut oil,
w@eesios72e¢0 | , sesane oil, soybean oil, squal anePCT/U§00T022622
triglycerides, liquid 25 waxes, higher alcohols. Said

thigddp@ferasdr érabodimgnt) €aid ddrr[po@h&ﬁhﬁ ah efjedtalg d@ﬁ@o@uﬂoﬁ@bmpnsmg

rou si sti aci ds and salts
NS A Bnbany \ st 9 78] defined Apva Ardctaviitn A, antigedy crystal
GORBertrdtioh #ethe @angast a@Butfﬂitb)éb@Gl 409, orRIBOEIETl 4Blod6300 mg/ml
gl ycolipids, sterols and waxes and related simlar 30
subst ances. Waxes are further classified in natura

IARCfUBYIBE BGIccf tHRT iRGRHEDS relbREUS & clRal slﬁw e&ﬁphgi&_% grs}@hTNFalpha

waxes obtained fromvegetabl e, aninmal or mnera _ _
andbpde sTysiats ag definrcb ahpye, having anbentibpdyrsrystahwareentration higher

i %Bi:lﬁla{(ﬁ}jm@ﬁﬁlh?rﬂaé@%% ahoLit e (?GZt'togéHo%t BB Yv%fgg /odge{/bg)% 200 to

exanpl es for “syhthetic wax pro

abov! 482m0/M022622 I n a preferred embodi ment, said
conposition is an injectable conposition conprising

anti - hTNFal pha anti body crystals as defi ned above and
Thevpregentrinventiomeltsp relalest tala metheddat treatingra mamnhal compeieing the

é?é gféwrémﬂs%rﬁ'@ tﬂ'%h Uhahf 8h eﬁ?ﬁWe a?‘rQanQ’ola\m&Ie aﬁﬁ-g\;’Nthlpha an-

aspect nventiron rel
thOdy ghystals 8% defnryedoahwe o3 |an pffectivie-amMourdiop the cammdsitiodyas defined

: : : ! ¢
e e S A
yxiajeptian. about 150 to about 600 ng/m, or about 200 to
about 400 ng/m . 10 The present invention also rel ates
to a method for treating a mamal conprising the step

Rfrthadnore] tieqrésent invettiva retaresatb aanetbbl et treatingaolitFalpta-related

vol.e .anti-hTNFal pha an- tibody.crystals as defined
5008 B sbeel L Bt s s d MidannsBRai el amount o
ahgibodectystalbasaiefifscehteovebl y, said conposition is

adm ni stered by parenteral route, oral route, or by
injection. 15 Furthernore, the present invention

In@lagticakr,tsaicth TNRNsI4-refatdd disérdeds aelbzﬁuﬁaiopha rel ated
di sorder in a subj ect .t hat corrprl es, adm nisterin

AN GEEOTC RPSPeel BT HPOTRODAT AR YA Fopvats, os-

taardiritis AW ghAy arthdfis,| dn BASrYY,.ChiuAible §@édsis, autoimmune diabetes,
d di sorder, i s sel ected from

%E({:\nlgﬁﬂﬁﬁﬁgreg% gtggggphrpplc W?@%Iaé‘r'n R issage, %pansplant rejection
@rgrbm VéiisBs-hbstedisalse] shakgraney,| dulrénarp Stisofde® dihtetindl idksorder, car-
cﬁ egout Kér%[ﬂtrrg{%%tg@ébonaendlggrbgrg gonerrr%sgrlp ér? dlséggseer %?clo%ohc hepati-
tis, viral hepatitis, fulminant hepatitis, coagulation disturbances, burns, reperfusion in-
jury, keloid formation, scar tissue formation, pyrexia, periodontal disease, obesity and
radiation toxicity; a spondyloarthropathy, a pulmonary disorder, a coronary disorder, a
metabolic disorder, anemia, pain, a hepatic disorder, a skin disorder, a nail disorder, or
vasculitis, Behcet's disease, ankylosing spondylitis, asthma, chronic obstructive pulmo-
nary disease (COPD), idiopathic pulmonary fibrosis (IPF), restenosis, diabetes, ane-
mia, pain, a Crohn's disease-related disorder, juvenile rheumatoid arthritis (JRA), a
hepatitis C virus infection, psoriasis, psoriatic arthritis, chronic plaque psoriasis, age-
related cachexia, Alzheimer's disease, brain edema, inflammatory brain injury, chronic

fatigue syndrome, dermatomyositis, drug reactions, edema in and/or around the spinal

12
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aut oi nmune uveitis and nephrotic syndrone; an

i nfectious di sease, transplant rejection or
wWQ@e@BWsR2er sus- host di sease, malignancy, pul NONBCHUS2007/022622

di sorder, intestinal disorder, car 25 diac disorder,

dovd, ! AR YeYiodie NBvéts S FERES %P/nc’ﬂ}@ﬁ}\% rflﬁﬁj%fﬁtgl&ﬁerﬁloﬁééﬁﬁndes (e.g.
al cohol i ¢ hepati- tis, viral hepatitis, fulmn

n%batmmocc@o@l@mpaﬂqr@ﬁhmssPu.lgfaﬁe@l@,mp@hvnéoosemng of prostheses,

rhi%ﬂﬁ%bé&é 'p@l’)‘/ah@msj Hixéd é%%h@étﬂ/eftgﬁﬂ@ﬁis@mer Sahiple! §|§é|8ma cancer
formati on, E{nr exl a, periodontal disease, obesity a

angdosaghpya, myltiplei grgan QI@deeiardyﬁwaﬁm swpdrasng, mrwm psteoly-
| |

égén ﬁ]hgr%ﬁgtﬁhrﬁﬁfdﬁﬁdgﬁj gﬁgf gf?g% ?an&gétﬁ:bé’dl . 53,52% ﬁ&&iﬁﬁan disease

ReAMYasitis oprearessive rag! (aiuey pwu@gogem@ierr@a sae@ra@@sum relapsing

Wﬁgﬁc‘ﬁ'ggg )I; | Seglsllééé(nscgsa%%a r%r%c‘ggc% '(:é\cg)éjpé‘lﬁ% WhblaK§itis, stroke,

thoraceahidoninabrortia esewyerni repaidiT ABA), eENFameeptm a$sq9mteq periodic

sﬁﬁggg&‘ygﬁﬁgﬁfﬁﬁﬁ?tﬁ@g ( %%%djfos@él LE?‘%QFY’%H&{&‘\?OP umﬂammatory dis-

easbeassapmtewih treesear, chyspicieat intlasntation torszed(dmtx)earonflammatlon
Lg{esggg%c?é%gl Iayirogt tlﬂ%geen ncﬁpgﬁmg% o;%}?/lh%?(dg? n?%vas&i/arlzatlon lupus,
SjbgrenissyBdromat algjmeisrylm:inm'rdegederatmt onyositis, drug

reacti ons, edema in and/or around the spinal 12 WO

2008/ 057240 PCT/ US2007/ 022622 cord, famlial periodic
Mereove, trﬁeblteyérﬁ isyamtion nelateb itb tivs use of whole anti- hTNFaIpha antibody

| oner ul i d t str cocc
St SR ebvE 5 bRpin. BTG IR UGERIAY fo reating a
HINFifresetated disedseasajefinepaborengi i tis, m xed
connective tissue disorder, multiple nyelona, cancer
and cachexia, nultiple organ disorder, nyelo
Riyally| asd presehnmvontdn prodides iadtnhasiFaphy ntibbdy crystals as defined
éh? ncreatitis, Jncluding acute, chronic, and pancreatic
¥8§§§$eﬂbF?8H@ﬁtal di sease pol ynyositis,
progressive renal failure, pseudogout, pyoderna
gangrenosum relapsing polychondritis, rheumatic
heart di sease, sarcoi dosis, sclerosing cholangitis,
Bédchkfon oftfirés oabdom nal aorti c aneurysm
repalrilﬂi%;, 'NF receptor associated periodic
syndrone (TRAPS), synptons related to Yell ow Fever
mgs:w DLt 7 &gstalh%hﬁm&é %7 ditér d@ay@ases associated with
e ear, roni c ear inflammtion, or pediatric ear
inflannatlon uveitis, sciatica, prostatitis,
BRILTRIET Gpdials R al .nnﬁﬁm%ﬁsﬁl Blunfalvitfbnt teiptSature.
Sfogren's syndrome, and wet nacul ar degenerati on.
Moreover, the present invention relates to the use of
PPEO& DN bry ATNFRIRRRLASY IR bafh %Mﬁ{eala%b%%t f&?ﬁde%&'re
ove for preparing a pharnmaceutical conposition f
treating a hTNFal pha-related disease as defined

KGOy P27 &?%él)é marichl &8 Mo (i Bé(tgﬁ‘%lgﬁlne érﬂManﬁ%mperature

anti-hTN ha antibody crystals as I ned

Fig. 5. D2E7 crystals manufactured according to the invention and birefringence
thereof.

Fig. 6: D2E7 crystal suspensions at different concentrations injected via different
gauge needles.
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above for use in nmedicine. 20 Description of Figures
Fig. 1. D2E7 crystals from Exanple 37 after 6 days.

WQ@200Bi0g724®2: D2E7 crystals manufactured in 1 nliP@HUS1007/022622

vol une, anbient tenperature. Fig. 3: D2E7 crystals
manuf actured in 50 nmL batch voI urre, anbi ent

e u 30 4. D2E7 stal s manufactured in
'%'S-r%e'bgﬁﬂ‘%}\éﬁ' 25% SASUSESRSA e ur 0. | Fi g. 5: DRE7

crystal s manuf actured according to the invention and
b| refri ngence thereof_ Fig. 6: D2E7 crystal
Jetaipdllesenption ofdhe fnwertion concentrati ons i njected via
d| fferent 35 gauge needl es. 13 WD 2008/ 057240

PCT/ US2007/ 022622 Fig. 7: FT-1R analysis of D2E7
RrRefinflong uspensi on. Detai | ed Description of the
Invention 5 A Definitions A "batch nethod of

cryst allization" conprises the step of adding the
A rgadenmethed tof erystadizationt compdsasihe siepgf aelding the crystallization solu-

tforny&hg&rﬂsl fﬁnlé gﬁls%???&ao& ﬁe@i,%@?tﬁgyyﬂﬁ?s@z/% Yéifh, }PHHE solution of
tbe pstikadyite b€ crystallizedr o scal e crystal i zati on net hod",

whi ch may for exanple be based upon vapor diffusion,
conprises the steps of admi xing a small vol une of

Arimido ¢gale airystaliinatiom metrod” nwbich Inayefor eaamplevtiet haged upon vapor

(flﬁés%nv%'ohp?gég frle ﬁ%?al 8'1’ éﬁrﬂlglaa %‘u§| %Ilbﬁéz&fisaggpcgt%e%lﬁtion in the
mmrcthtarnangadylmcenes&rmlabuﬁén cpradiniod esafyétailizatkm/egent; placing a
ffer, | awi ng. I . .
APOBT Bt s B rEE SRR ooBlpiR stfEbn B AL ot 8 i geservor
indtfee;hallolvingsetchange obsadlesrit betwssn theddroplbeand haangaserva'mey vapor
AR BEMBR 1B BTL AN Fald et prfes and erystalization
ray & basdriedif Eaitabkgedtallization cbedifuresrateathsd a
phosphate salt, favors crystal formation of the

antibody to be crystallized. A "crystallization
A Octryéthmﬂatloﬁ @gbai” na tﬁ@bﬁéséﬁt}/@‘s&d phoaph#£te sal&abork Rrystal formation

gpthe anti gy to be crystaﬁzed

A “crystallization solution” contains said crystallization agent in dissolved form. Pref-
erably said solution is an aqueous system, i.e. the liquid constituents thereof predomi-
nantly, consist of water. As for example, 80 to 100 wt.-% or 95 to 100 wt.-% or 98 to
100 wt.-% may be water.

Antibody “crystals” are one form of the solid state of matter of said protein, which is
distinct from a second solid form, i.e. the amorphous state, which exists essentially as
an unorganized, heterogeneous solid. Crystals have a regular three-dimensional struc-
ture, typically referred to as a lattice. An antibody crystal comprises a regular three-
dimensional array of antibody molecules. See Giege, R. and Ducruix, A. Barrett, Crys-
tallization of Nucleic Acids and Proteins, a Practical Approach, 2nd ed., pp. 1-16, Ox-
ford University Press, New York (1999).
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erably said solution is an aqueous system i.e. the
liquid constituents thereof predom - 25 nantly,

wa@omsios4of water. As for exanple, 80 to 100 WeCHUSI07/022622

95 to 100 wt.-%or 98 to 100 w.-% may be water.
ARG B “|nfafc}f"5afnﬂ1hﬂ"N Farpﬁa@rhﬁbcﬁcg/ram dWstalldedcbirky t8ttfis Mvention,

matter of said protein, which distinct froma

1S @dPRIORd| anibpay At |8 able {0 @CapHiFe, AR BINdla ts anj@RT puman TNFal-

(hal iR WRr PERPSH A @IVBYTIQé an%d?%%ﬁﬁn%@u&@é’quent immune system reac-
het er ogeneous solid. Cryst have a regul ar

tiome < -ai Paans jassraiated Mtk ferwb@dy bipging dp ity antiger ecparticulay Direct
Qﬁb@%chf eCoMPleitint- b%gé{ndérny Séﬁ&toﬁlelﬂr’ HEBES, %n& eﬂMlb"éBy -Dependent

ree- dinensional array of antibody nolecules.
Qytelguicitir(ARG(Q). he ram'l&odyAnoIBwle aas a stiugisre PQ{T‘IPQSEdtqf &wp identical

Sy b8 B0, B ) Sy PO AR BBy cont

qal fgig)chai@s ( wvmc!zab@utc%v?m PE LS2BONY GRREPID ome of the heavy
ch%galt ZP? %ur Qﬁw@%‘e aﬁQﬁQeﬂEuFéém"Ya%btﬁo@é(chaﬁeavy chain is com-

nventi on
ﬂrlsndtquhéa\@mhatmdaylablmteglcm (aibbeevtamed bet@g‘na& ¢HCGMRI obiVikt) and a

i 5o B T Bl M Bt B oo o v
mlmncrda‘achg aoch SH3E anbaltghtenhamgsomnmispd oivlat Ilght chain variable
80k AP R s R g R PR 4l B e v
dHaiponstamd reyidn nbodmpﬁmmadmetdon@yﬁ @LoXTha Vi aﬁAIDCG/)aglons can be

d
PR Ber bR B S v prlie A e SORR R {aHy d&fermining
regioak ¢0DRY, |bt©tspdr§ed vithClegiohb atiat awmdr@\@omséwdd teraeld framework

ot EA7, BRort W EF L 3 SOt thien Bt & RUTSILY aranged

fesrh aarnxgﬁ@termurmsctbmtb&y-téfrmmm irf theEmdswmgawerchaRm CBR1, FR2,

Gr E0RoEBR%, Eha; T R ARy ARiFle Fesabip aniaen binding

$1RBSL.ENE "bicgbMr. THhRvA@Rigen didding SRESaRNg Cdemlf@MomeShTNFalpha
corrprlsed of three domai ns CH1, CH2 and CH3. Each

’i“@ﬁi‘ i on ierAntiBOdURPPRXEPEATCa | i ght chain vari abl e
regi on (abbreviated herein as LCVR or VL) and a l'i ght

chai n constant region. The Ilgrg chai n constan
W&ﬁoe'ﬁn@'sa@e%ﬁ <48 apfibegies teharendertved frpﬁba\ﬂtm%malow of B lym-

FStﬁﬁy@QS(BQ;@ﬁ's Sndﬁa&)gﬁ&@%e §éfﬁ@ lauligtat d&tbnih&d]l WMdIcOhonocional
gervarlablllt t er ned npl ementarity determ ning

SRS A Iese thit RaeBe ABAVETARIPRER BALSIE Feleckes Stdptyre that
.ﬁ&ﬂé@s’ weorhﬁéma 2ABINGhd the %ﬁﬁﬁeté E%t cHaReh M(Jﬁoaeﬁ*an anti-

VL is conposed of three CDRs and four arrang
hqcting alRireginelRPdsedity fesipg Biejantibpdi-produing Brrel Wih an immorta

hPeibiPW R 18T gRkratd BL celCR¥Bridoff@4; which continually produce monoclonal
antibodies in cell culture. Other production methods are available, as for example ex-
pression of monoclonal antibodies in bacterial, yeast, insect, or mammalian cell culture
using phage-display technology; in vivo production in genetically modified animals,
such as cows, goats, pigs, rabbits, chickens, or in transgenic mice which have been
modified to contain and express the entire human B cell genome; or production in ge-
netically modified plants, such as tobacco and corn. Anti-hTNFalpha antibodies from all

such sources may be crystallized according to this invention.
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CDR2, FR3, CDR3, FR4. The conpl ete anti body nol ecul e
has two antigen binding 20 sites, i.e. is "bivalent"

wab@ssr4@nt i gen bi nding sites are specific foPCDNE2007/022622

hTNFaI pha anti gen, i.e. the antibody i S

"mono-specific". "Mnoclonal antibodies" are
anti bodi es that are derived froma single clone B .
TRevmopRgIeTAl etipedies:fq By crigialized AsgRidng bor 68 d8fRgtion include "chi

ABid " CABLIT NFRIpHaNaiBBdies WRhRh EPP&HibPBRIhe MEAVvRBhHBP HhtR Thain is
are those that have the above-nentioned cl assic

idemticaLivizh oshemelpgeys tprf&freﬁmwwe%eqqu%ﬁﬂna%d%w;yed from a
SAH S s%@&e&‘@?b@l%@@h@tt@aba&r&la? Eﬁhﬁb‘dy dM%@Qﬁ'sQB&éssaWh'llé the re-

bodi es are routin roduced by fusing t

manHeoefythe CHANG) h?g'dg‘t@d Witk horaﬂogwﬁotptcarresw@!rwm@quences in
&ittobaibd dBRRS AR aRothB! ép%@r%@l@ﬁﬁ@g%@bgﬁr&"éﬂtfbeé@hké’s or sub-

produce nonocl onal  anti ies In ture

@assd St 2o exampleddsreamey deaneatitned asnduse/heanpthémen aoitaining
[ C [ 'y dari

PirBER, Aftigoh o GpAENS, B kbR 24 Ephdan piRHs derived

frero larsimegyantibedyi vo production in genetically nodified

animals, such as cows, goats, pigs, rabbits,

chickens, or in transgenic mce which have been

rhonenized” formsooft Bdmheman de.gr essinehentehTINFaplhai@atibdgliies are also

Sl BE0AT Sl oL OANBHL Shybncemal G bl conve
frorh idboah-bemém ommandglotdlins berhthe ouest @artiraymbeized antibodies are hu-

S5 A BurbgBBAES Rl b3sles s fork RS Eprsaty Bétermining region

zﬂ]’[lﬁl)b:ﬂdvlypervanattbelo@py(ﬁva} bf thed\umaoannmungglbmlmme replaced by resi-
| nv ntl o)

TR T BROR o W hors e spftics, sUsthas yRouag, ik rabbit or non-
thUrgiﬁ peimate) hasing ithe desieal funttidhabty. hmmﬂwzglouégmm (FR) residues of

orrespondi n ences in a t.i bodi es rived froma 5
B oAl B OhalGhl Srp rbraiy 68 SEPRaTng donLman festiues to
|&Hﬁird>\bgdmgﬁnaﬁﬁdlﬁg daﬂ‘htﬁ@l &l‘dﬁher\iﬂrﬁ]ﬂré ehddi@nfeﬁ- aﬁt&iotﬂ[é@rméf/ comprise
the ¢ Is Identical wth or ogous to
regidHes %éowqrc%wéw e cogpﬁsp%ﬁnggguw P dipnshugian antibody
Boradye ll'hés’.betﬁb@ﬁcambnb Ala9 b@inegedsanpaatriesr irdpriol & aptibodly afRacy.

or sub- class. As an exarrpl e there may be nmentioned a

nouse/ human chi nmera containing variable

AhiRaRn -htisetyn Gr PRI thﬁ%nOént@o(ﬂ?i”ls ReaWhicRaths @Ndmino acid se-
constant portions derived 10 f a hunman anti body.

AYGAGR VYL COTTESPRRAD IO Hgh Ohamtl?giygpmﬁqun@) a human or which is

@Bbﬂnb#ﬁﬁiﬁ%d@ﬁ@cé&ﬁtﬂh@qgrrﬁsh@ﬁ% ahfisddy'€ HEOERASINA Ein, ENRfRded to
are chinmeric anti bodies that contain m ni mal sequence

ineluee aptibadieshayingorriIReand; GaREIRBLTESIANE ideriveb fromHimaRsgermline

iRfhlnoglBIRNSERRnEeY. Wh@%bﬁ%n%rnﬁbcs&bsl@f tH&fhvention may include amino
i mmunogl obulins in which residues froma

W AtNet ppgpdggtbgrhmﬁn@erm@q; ipmunoglobulin sequences (e.g. muta-

tions introduced by random or site-specific mutagenesis in vitro or by somatic mutation
in vivo), for example in the CDRs and in particular CDR3. However, the term "human
antibody", as used herein, is not intended to include antibodies in which CDR se-
guences derived from the germline of another mammalian species, such as a mouse,

have been grafted onto human framework sequences.
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ehtnEe Bienced i fler Gipn

(CDR) or hypervariable loop (HVL) of the human
i mmunogl obul in are replaced by resi- dues froma CDR

wW@erooBE72¢6 a non- hunman speci es, such as nouse, PCEHUS2007/022622

rabbit or non- human primate, having the desired

Treekrh Orabmbiant iA@Y ARtHoHFD a8 iséd Rereirt 34 MuRRle@to inchee all hu-
human | munogl obul i n may repl aced by correspondln

R -antipeiies é@t(ﬂ@spr%ar?@ PrREBRAS, matg%r?ruwiaﬁeﬁgbv recombinant

raééﬂsmswh aELthB&dlé@éﬁpreE'éHBiGélﬁg?@ @eémbmdmeéxaa@és.on vector trans-
nprise residues that are found neither in the

feglen é@ecﬁqapwqﬂuﬁ@wosresmamm anfererbipanty gpmpiatorial human

essy ﬁmlyf ambueg %d@ad H@m%%ﬁﬁé‘lr %.d 8 rﬁwsbmat is transgenic for
I nprove anti body efficacy. unan antib

han ynrnmlpbalhm |Q9BG§/ (sqese@n'er aylghileR., red l. aﬂ%a%). Nycladrigs Res.

PRSI GBS GOy Bt oo 5P o

peasiuibetinvalves spilmmg qmwmanammtm_oalpbulma@en@muameéi ta other DNA
éeﬁuér%e%ndﬁﬁzhtrgco&\ REM%@H gh@§ HagY 'vﬁﬁaﬁf@%h@%ﬁst%dregions
ro uman ger I ne

onstant Tegions er ved
damamd@hobunnan g;aemlmwmunmwm regnuentesboldi estagt emmbediments,

AR 9 TERSLH Rl AiccBBl et SHLANER BOh VAR fRbenesis

at g
e AT he I mrunNog n sequences
(86 Whe'manl almmekjtramgeln}c foandmamfg semﬂenspsacm fused, in vivo somatic

RYBEER B 8o B I T Bl oo
dckmmm antnlbmﬂde&aare édsquelan%s tat,i ittty derived fm@nbéelaterd, to human
Sermfie VHiabT YEeddPiehids, dve ok Aty 2xisDutifih e AR santioody

gomiineepegoiehinagvea nouse, have been grafted onto
human franmework sequences. 35 16 WD 2008/ 057240
PCT/ US2007/ 022622 The term "reconbi nant human

@ﬂhethﬁdyng aAtibody chshegedi Hereinh Sor ani tamtibodyt that nelttitigedihTNFalpha
t hat arlg r Eare

Wapse glhglgg Er ﬁiﬁgglbgg results in in-

[abitiom 610the Bidfogidaf actiAaty uﬁhmFEﬂﬂi@ quEhRIBIfibn emrewcbgm activity of
vector trans- fected into a_host cell, antibodie

hiNfTalphacary barpssessed RBIMEASHING. B, PHELH meaMhh'BNFalpha bio-
lBgicalbastivity, i SUCAT ¥s hﬁ%@ﬂﬂllrﬁlcbéﬁyﬂﬁ@ﬁbn&f@ﬁh&nlrﬂﬂkﬁ%r in vivo),
(e. armuse) that i s transgenic
ENRAR G BEARER peljd A ast et W TNERRIG ingingo hTFajpha receptors.
THE232ndibhtsls- othﬂ‘%lp‘Rﬁ%nolo%@alea%W ty6c?a9|5ﬁe Qésefé@éd B@@h@%r more of

prepared, expressed, created or isolated by an

sRvaFed stapdard; iR yioRsdn ¥P RESHG KOPWR I armiiefBEAb g’bﬁhel gpility of an

&ib8d n)@@&%ﬂﬁ@lﬁzet ﬁ’TlQItilSﬁa %Itysﬁoéé%@g&?j bfqﬁmbltlon of hTNFalpha-
reconbi nant human ant | bodi es have vari abl e and

ipgredLyiotaxisyy oh 593D celler iAPEN ddBienalRTieletvg parameter of hTNFal-
pHETEBREY Othel AthlIit§ € UER @@fibodyNtoC MhibR ITIIFNSKH- MBIy expression of
ELAM-1 on HUVEC, as a measure of hTNFalpha-induced cellular activation, can be
assessed.

An "affinity matured" anti-hTNFalpha antibody is one with one or more alterations in
one or more hypervariable regions, which result in an improvement in the affinity of the
antibody for antigen, compared to a parent antibody. Affinity matured antibodies will

have nanomolar or even picomolar affinities values for the target antigen. Affinity ma-
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however, such reconbi nant human anti bodi es are
subjected to in vitro nmutagenesis (or, when an ani nal

wo e@ssgeme ¢ for human |1 g sequences i s used, i NnPET/ULB2007/022622

somati ¢ rmutagenesis) and thus the am no acid

tE%@U%ﬂﬁtﬁfdlé%f aFéTEpr?s/dnho’éGdeLprbeéhlﬁé@ KWowhheéh e art. Marks et al.,
conbi nant re sequences that, while derived

Bip/d) ﬁP'?Jl‘RSOQVd Oa?7ec’d7§~°b(1@8%‘9’?%@%%?%‘%{83‘9@%d’Y\X_H and VL domain

SHREHR FRfdoRBdnuiteendad bf @O aaes/osiframet«}@rm rdsitfuc Us@Bscribed by:
ant i body %ermlnereper oire in viv neutralizin

%ﬁ{b%@aw s (NatdARRY- PGl USA 8h38%§$b%&39%a$c'er &t al, Gene
1B 47244 dgé)TMEueArpétéal @qmnwnfow)sswm 26@@(\1@9@ U8ckson et al., J.

refer to an antib ose bindin 5)
rgatol SR 201 R AN o1 e o Saea9-896 7992).
of hTNFal pha. This inhibition of the biol ogical

activity of hTNFal pha can be assessed by nmeasuring one
At "isalated iantibedyt orssussid eTeiFalsphtgndedbto tefryitean andibedyl that is sub-

%#@Eg?gﬂrag;ﬁﬁﬁbpﬁbb&%#ﬁ@ﬂ?%ﬁhg Ph |c(ﬁ%iel: P&ﬂeé (3.g. an isolated

nduc
aarttlbod')athab apenifiahyr biRds pAdFoiphdiisgulistartiaiy-iee bhantibodies that spe-

SRR eSSl 3Bl 58 PURLA 8 hpeciian
bmdm dﬁNEaipha vinay,ochawevien ha\xeo cassagactikinotm othert dndigang,. such as

b b ral i
R ectBE 3 Bl o B2 e s s ve e
sidntfadly froevof d)thdlLEBﬂdlélCUBthlﬁk&ftd/d)r}ChGhlda&Zg cells. As an
additional or alternative paraneter of hTNFal - pha
activity, the ability of an antibody to inhibit

Th'lé\léainp'hal?hnd'mltbhakmm@mgd QéralnEJb.é\lldH'NFabh&lLNEanp@ShTa\lF) as
ure aQ e ce ar ctivatio
S it Ridiel 1S & Rl ok indl Sl he R iseoreted

farm laba@yze gD® ArenWirare- mCetedrfafrﬁ thé b&ﬂaymall;nscmue fon®f which is

e A S P T oS i g BuE of riFaioe

@melsgm;raad fetABaInhe fort @gammwr@énmoamo bedyl. (¥ddai wdture 312:724-729;
mat ured anti bodi es ve nanonol ar or

PR mbMaret A (1B @@C@%ﬂ”ﬁ@é —ﬁd?'z?ﬂézq aﬁ"@’e‘fo%ﬁt E enet al. (1989)
ﬁéﬁl?é"BﬁS‘ZiBi22817TH@té’rﬂg ﬁbrﬂﬁﬂ INralpd/ |§$§@|Q7e(cpt%2iﬁé’lade recomblnant

tured_anti bodi es _are produced by procedures known

Qqq@arh}l'[\lFalp,ﬁa I("@T@f alpha), whighogarehe, HEﬂPQEﬁ?‘ lﬂ)s’@q@ar#ggcombmant ex-
AréSSan n@%%'d?%r&fafsé@'cb%rd@élélfya(‘ﬂ 2D Wst\éh'\sa@été(ég No 210-TA,

domai n shuffling. Random nutagenesis of CDR a
MinaaeRRYEiMNEsi dues is described by: Barbas et aI

Proc. Nat. Acad. Sci. USA 91:3809-3813 (1994); Sci er

et al., Gene 5 169:147-155 (1995); Yelton et al.

Tw@na Kot 55 Used. hepinds (Meuisyi o pienadhe of e consjant Tor dissocia-

TR A ST B8 LJSBL Ak s et al . 2.

The term "Ky", as used herein, is intended to refer to the dissociation constant of a par-

ticular antibody-antigen interaction.

A “functional equivalent” of a specific “parent” anti-hTNFalpha antibody as crystallized

according to the invention is one which shows the same antigen-specificity, differs

however with respect to the molecular composition of the “parent” antibody on the
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An "isol ated anti body", as used herein, is intended to

refer to an antibody that is sub- stantially free of
wo@thsisam i bodi es having different antigenic PCT/US2007/022622

specificities (e.g. an isolated 10 anti body that

&TRRG latidqaldl }er QWE&?IaﬁI%\'ﬁﬂbp 'S@ld &ﬁ&@héésaﬁb\bvé}ér)’mﬁ‘% 86 nfrely such

anti bodi es that spe- fically bind antigens ot
tpﬁtaWeWng%ﬁﬁlgy coAH|t|pg§)|dgtng %H?F%HGSP tthﬁaqarameter ranges as dis-
Sheeidetsal |y binds hTNFal pha may, however, have
cross-reactivity to other antigens, such as hTNFal pha

nol ecul es from ot her speci es. Moreover, an isolated

‘@HE%&%Q%“OW& Qﬁtlbcddg o f\gtrb%lré Y% far f’o‘?mglfatlﬂ'( %ﬁr& &ld WcBfporated

and/ or ch term

cTytalp prmrndwublimnaéﬁcbw #ideast anelayRmpira¢qsiing material. ip pypreferred

S .
bolme b sydi3Bieat il ey nalt Skl dsohlipl el |
and a 26 kDa nenbrane-associated form the

al \Y; i.ch.,l f :
‘Bifteiing ol Sy Erysel elths 461 PortnB| a6 W S eniBtas, which
roighhieNEatqpisalafol mrmodi,eafenmdme@braiadtimtera $alid, liquid exsemitselid carrier

Penni : - 124 729, V]

3 lsBgrse dnan o §lon hEAted ShiiaRHd Bnfitdy siecyd ey be re-
|dasealxyr dissylved et a edntrollé@ SastainddtroarmeBB8m2ARESc@P8r. The

term human TNFal pha is intended to include reconbi nant
human TNFal pha (rhTNFal pha), which can be prepared by
B.tMettlad of crestaliiddtioant ex- pressi on net hods or purchased
comercially (R &D Systerrs, Catal og No. 210-TA, 25

M nneapolis, MN). The term "koff", as used herein, is

Thy en@t‘&ﬂlzhﬁorf efiethod of tthe infdntiomtis ig Quricipie. applicable to any anti-

i a- tlon f an ntlbod from
SRR Aoty S aBaY T bhe PRy Paak pntibady g referably, a
rh@tﬁcﬁitldhatl laﬁtlboﬂyeSQGdatrﬁlBocfyefnay b:embmrg@mda?male@t h@#anized antibod-
const an (0] ar - | CUIl ar ntil po an
BT arhodal OF Gorthiaa s PRI, MouSE SRkasiss; £ach in glyco-

syRA&® Bt no.a-gtyboskymlmha IR phitibady trrsmethyatiglappizable to D2E7 and
accordi nogj on%s,htgp entl on i s one which shows the sane

fyRttiogalrayats differs 35 however with respect
to the nol ecul ar conpositi on of the "parent"” anti body

he 18 WD 2008/ 057240 PCT/ U82007/ 022622 ani no
%’@felﬂaq")é\?'@P agh-ngNrelpbg ratitash is 2V G ardiody.dn ppaic@ataBanti human

TORENIR antiBBiy BBthERFRIMgaych that the crystallization
condi tions do not devi ate fromthe pararreter ranges as

di s- closed herein. 5 "Encapsul ati on” of anti body
Ghi¥sd é‘thérv»ﬁéaef 8heeditRe BrkRiIiEHIGH nBMoWRE e Hidhtion makes use of tech-

rlucnasl %Eqﬁg%aetn’? chemicals and methodologies well known in the art. However, as ex-
plained above, the present invention is based on the surprising finding that the selec-
tion of specific crystallization conditions, in particular, the selection of specific crystalli-
zation agents, optionally further combined with specific pH conditions and/or concentra-
tion ranges of the corresponding agents (buffer, antibody, crystallization agent), allows
for the first time to prepare reproducibly and in a large scale stable crystals of antibod-
ies, in particular non-chimeric, human antibodies, directed against hTNF alpha, which
can be further processed to form an active ingredient of a superior, highly advanta-

geous pharmaceutical composition.
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crystals are individually coated by at |east one | ayer
of a coating material. In a preferred enbodinent,

wGeoek/osnat ed crystals nay have a sustai ned di SBOI/US2007022622

rate. "Enbeddi ng" of antibody crystals refers to a
formul ati on where the crystals, which 10 m ght be
encapsul ated or not, are incorporated into a soljd,

Thegsieaingrmaterial- fop PedorERg ithe crystallizatignsmethod hRimaly comprises a
COABENtRABE SISl @FbnCdT Xisd aﬂntma% BaEiyBRkYedOtHRGIHbRM dBREeRfation may,

re- |eased or dissolved in _a controlled, sustained
fraaxamPle. Revint the range pleaboubS tRESHBE Mif S@ﬂysg{uapn iMmayt Goptain addi-

tflvés Bh%ﬂi%f Sstaﬁi Ji|b§0ﬂéd°éhtﬁ58&)h Ahdaf mbﬂ BeiFAVRAbILID rérﬁo&ensald addi-
rlnC|peacp]§]|ca e to any anti- hiNFal pha antib

1886 in agdvaner dyisean hreachigyer py Iperermiag e ibbtierexshange step
preferably, a nonoclonal antibody. Said anti body may

be chinmeric antibodi es, humani zed anti bod- ies, human
Rrefaraldylsaid startingomatevipefior parorfning t@gamsltaélizmjm eontains the antibody

iRk J&lﬂgbﬁsssqlﬁﬁ)@ %@r}g?ng %ﬁj]acﬁn? ’n% of ab%t 3,2 to 8.2, or about

non- gl ycosy I Ccu
4ppd Bl particul@2aboub Ad tofﬁJﬁcﬂrebrEdjly alupund@l(bwt 55. The pH may be

tJ' l%t {J raﬁé of %gbﬁlatieaél?f{ee}% I|e ;ﬁ?ﬁ%ﬂ%@%ﬂ%&g{%iﬁ%oaﬂ to 50
ram; |rmm|'yCLdEfr abbet ‘gtooupmNg Gbe sﬁ!ﬁtldﬂn nag sootameadditves, sAsdbeekample

th talli t

b piRKTORi PO GBI B S, i b ok PR holtnTob g e totl

weigiht dfntbarsolution hlﬁ<ea$atlts ngmyetugaaalcehels @ndi swefdctabtsy @ order to
i ny, on the s ris

t sent e [

it R e PR e P RRR gl Ferabe Sb88tea rom piysio-

Iégllysltyaédceﬁita]?leoa‘ompmfmddﬁ I rOOﬁ‘neI)JI ?pmggtlm phhmiaceutical preparations. As
sel eCcl.ion O S IT1C | Z rtT

o Peersy fre rewbe metiones, Rugdke NP i ants, ke poy-

sopate teooazve@n cBoyr p?w&ﬂf ][2@ (TWe@?_Zé)E}kgmrsthké Ricrose, trehalose;

correspondl n e e a | DO ,

S30E EIaB OIS I SRERTEh SPING: BRUSMPLAGAS: ke PhpsRhatasbasgd buffer
$YS R, Qs SqdiA UHidDbdtagsndn |H?dﬂ>gbﬁrr9\©s§t¢a'ié SuFbRDAE defined above,
}/ﬁitals of anti bod- ies @-ﬂ'&(rtlcm ar non-chj neri c,

% bufier pRnsPhate byffee citiate IS byier, Maiaaie bylfar o succinate

SuMer, fstidivetuEr; BRAESSERS likOhibRiine, afyiRAE hME glybigeedi ent
of a superior, highly advant a- 35 geous pharnaceuti cal

conposi ti on. 19 WD 2008/ 057240 PCT/ US2007/ 022622 The

BRADU I exXERARId Aay RS pdifiringl By NBedmeof FollihaIrhdtRéds, @t example
met hod normally conprises a concentrated solution of

qdiplysiaat WiBBWYaY®- be crystal lized. The protein
concentration may,

The initial protein concentration of the aqueous solution used as starting material
should be in the range of about 0.5 to about 200 or about 1 to about 50 mg/mi.

Depending on the intended final batch size (which may be in the range of 1 ml to 20000
(twenty thousand) litres) an initial volume of said aqueous antibody solution is placed in
an appropriate container (as for example a vessel, bottle or tank) made of inert mate-
rial, as for example glass, polymer or metal. The initial volume of said aqueous solution

may correspond to about 30 to 80%, normally about 50% of the final batch size.
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for exanple, be in the range of about 5 to 75 ng/m.
Said solution may contain addi 5 tives stabilizing

wa@ adod/osti2zgsol ved anti body, and it may be advi sabCEUS®07/022622

renove said addi- tives in advance. This can be

1pBEERYET thy sB@ﬂé@éﬂbﬂﬁh%@h@é‘r\eﬁ lle@XGtB AL CSHtARer will be brought to
Pr ef er abl aid starthvgarrmterlal for performn

Ledardired 't&ﬁ‘sc'&rﬂa&' t e tﬁ"r‘i‘PP'@Bﬂ? W"i he éﬁlu%?géw%e range of
@dyupnpg@nd%ﬁum@cpH adj usted in the range of about

. 0 8.2, or about 10 4.0 to 8.0, in particular

about 4 5to 6.5, preferably around 5.0 to 5.5. The pH
THeh e cr;%%lfrk%h@r@l sQMtl&?%ﬁtaﬂfm th%uérgﬁgllllfatl@Hfafg%Ht APR bSSopriate
In a final concentration
grmeentealicar optienaly arerqyngimowl mﬁhe sagieuvan As ﬁ‘lﬁ/a'@WWSﬁ'Utlon is

%ﬁ% %)ﬁ%sa tiBSav & t@ﬁanpl e in a proportion of about
; ? to 1&'?'or);0u to 5 or 0.1 to 2 w.-%based on

the total weight of the solution, like salts, sugars,
f - ' f
%&c{u | ze&?ﬁ% ég@{éﬂltzlétg{?. Qﬁﬁ@ﬂtelsig?ﬂf&g%?%%ﬁmﬁu%@ of WistBfinuously

q!mleﬁdfyamdﬂf bentiechgitatien inf orden wﬁy@lltete iixigigoedIthe/ two liquids. Prefera-
03 37 a3l BHRAIET unbeh LortRiohs RIS Be biden salyton s provided
mrtcbr agitadipn laed lﬂmnrysialhmtsalsbmnom (dcagblt€lin its salidffeot) asit are added
Lik - ate 80 (Tween 80), polysorbate 20
'b‘?v&g’gﬁ&%i)mg'%egars i ke sucrose, trehal ose; sugar

al cohol s, |ike nannltol sorbitol; and buffer agents,

S BBRPHINS B Rl P B s BRSPS n e
thoTer atrwdhlgfeﬁ @hospiiats pdintaad prdférably ani élkaﬁi}Erfﬁ:thUsfa‘ltebr a 'lEﬁ%ltﬁEre of at
u

P e FIGu e Targasiebediabie e irymeAliion agent. The
& stallifgion Ebmtnbmfsérﬁamewajmumyodb@nwstrdnwhrﬁdnsks)affmnm afford

RAIZPT AR MRBOTHIELS S prealcar e rAan fidbtedn thg range o
aboait agaue®s sol ution used as starting material shoul d

be in the range of about 0.5 to about 200 or about 1

to about 50 ng/m . 30 Dependi ng on the intended final

Ptdrhbl§,ithe cn(y%lhﬁ&hdi‘ﬂébkh@n laadmbmny@e@@u@fanladdnc b@ffe?Q%Oa.fferent
(twenty thousand) s) an initjal volunme of

e &t of HisrantBesy %%wtm Brf fncpntiption sufiable tp %W@E@ﬂw@em of
He PHEO RS cry X8 llizRTonaMiRITRS A the KRS R abdiRi3lthb 8, Or tank)

made of inert mate- rial, as for exanple glass,
pol ynmer or netal. The |n|t| al volune of said aqueous

ﬁ@éruiamg finRSRY¥d w&&&mw shil @M&ﬁza%gn fs@luﬁ&/om@mu%b{awned mix-

about 50% of the final batch size.

By Helychecreuiatesbior gbogob hpgr tﬁea,t@yg ﬁ? ydavw order to obtain a
:%anHﬁJhPﬁeI@féfeJnnB@W BYstBREN ddprdfdtd, O mddlid GaNLBt BRImple, be

br oug
ag|tated gently sturred roI|ed or moved in a manner known per se.

Finally, the crystals obtained may be separated by known methods, for example filtra-
tion or centrifugation, as for example by centrifugation at about 200 — 20000 rpm, pref-
erably 500 — 2000 rpm, at room temperature or 4°C. The remaining mother liquor may

be discarded or further processed.
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standardi zed conditions. In particular, the
tenperature will be adjusted in the range of about 4

w@anasaebout 37 C. 5 Then the crystallizati on BOI/US2007022622

containing the crystallization agent in an appropriate
I ABERBARyatHeQAus RBlatéNeyLtdIsRh&y 5€ V\/@Eﬁéd)ﬁﬁtﬂsw%ﬁbb@wt@md, or the
e

way as t he anti body solution, is added to tF
RANEDHPr €81 Beiexahanpsd by fudiffeient sRivan sypgsyuilpble Jefsterage and

RPlindl LS8 of the RAtIBRNidESIspORiddtHEdR. Y or di scontinuously
10 optionally under gentle agitation in order to

facilitate mxing of the two liquids. Prefera- bly the

Vo . r ; ul o yun
Al S8, AR BRI NG 1 ! PIEIM Ry I i r shape
gmqwsaynwailatrmaynn@lud@ne@me% sonertientsphencal ard sea bghinrlgajshapes.

j{ﬁe éiz?bﬁtr%dr?%ﬁ%lsicgn e e YUrb &b FHRIHEE hm tBSm;F{%%F E)ays for example

ormation o e antibody crystals is 1nitia
lapgthyilm gome sintxoliteerds, She crystats arerat ledst abeut 1 irpdn sigenand may
81 SR o AV 81 PSRN ORI, S RIS sl wi
vy depersiingedn thedroatenofeadisinistratiarn; yort exdahripiea forosubagtanéous admini-

WeonHSiFoneRnsR B Hh PEer3fit B MphatB G thetn
concentration of the phosphate salt in said

ryvstalli.zation mxture i.n the range of.. 2 bout ,1.to
Fha(Bidbeldr30% k55l by b alreh s AR srsin APgfiomal audinlés to the
aystallizarioal rhixtues rdsehassbeem grevidisty degdrieed for. eoth @rdiéinroeystals and
fr mtrf1 t ofI t he an.t'tbod .so‘I)r@ti on, .in |a oncentration
SUFRISIHN W HolgeYITVEIRRt AGFNIS AR NPTAFNIC RIECHES-of ¢ he
crystallization mxture in the range of about 3 to 5.

5 After having finj.shed the addjtion of sai . .
Egetssan Ratep Reasicd Bt e bl te HoteaShs of e @ntibody.
OBstaReoff a bftdyody Ran bat #thlyzed nabesdoplcalptsr Bikfrigende. 9 general,
days in order to.obtain a maxijumyield of ntlbodg
GV Yaioayess 91 cyBiG RIBiRh I ERG Wil Siatp dheglane phpolarizatidn of polar-
RERNPHtEIn P&t andiHiek detod, TRRAIY cah belisslatedl ONASHEdOFesBRYfided and

30 Finally, the crystals

in a manner known per se. _ _ ,
FIRGEA Bl TP DG ish CRIQRISPRF MR REIHEC reRpior antibody. Op-
foraNR ke tdsblubfized AftiboBY c&P kS bb Yekéd R bindmgltelits BXRABbRa utiliz-
by centrifugation at about 200 - 20000 rpm pref-

8P SANGaskASSAYS000 rpm at room tenperature or 4C. The
remai ni ng not her |iquor may be discarded or further

gr ocessed. 35 21 ) . , _
rystals as obtained according to the invention may also be crosslinked to one an-

other. Such crosslinking may enhance stability of the crystals. Methods for crosslinking
crystals described, for example, in U.S. Patent No. 5,849,296. Crystals can be
crosslinked using a bifunctional reagent such as glutaraldehyde. Once crosslinked,
crystals can be lyophilized and stored for use, for example, in diagnostic or therapeutic

applications.

In some cases, it may be desirable to dry the crystal. Crystals may be dried by means
of inert gases, like nitrogen gas, vacuum oven drying, lyophilization, evaporation, tray
drying, fluid bed drying, spray drying, vacuum drying or roller drying. Suitable methods

are well known.
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WD 2008/ 057240 PCT/ US2007/ 022622 |f necessary, the
thus isolated crystals nay be washed and subsequently

waleoosws72e0 t he nother |iquor can be exchangedP®yus2007/022622

di fferent solvent systemsuitable for storage and /or

final use of the antibodi es suspended therein. 5

Anti body crystals fornmed according to the present

Q'N%télﬂfpﬁ'ﬂ?qﬁ?%@@tq the iyentionseaske maintaiprdsingthe pagingherystalliza-

t%)’sdll!'lféhUGﬁ‘tH'éﬁeéﬂn% waShiser bhd(ﬁomﬁﬂgﬁrvhﬁ\%th@(‘gm%%ces like inert

urchin |ike shapes The size of the crystals can

caierper slasedierds '“h famegompasitionsrer Krenalatigrs c@npr@wgals of the

bmbm Jhnc |t%ﬂpgfifdmmaﬁo dst&ﬁ Gé ééédalfér %{aﬁp‘?& in therapeutic
east about pmin size, e visible'td the

anghaiapneptic amlﬂat!qii@r apeutic adm nistration, the size of

the crystals will 10 vary dependi ng on the route of

adm ni stration, for exanple, for subcutaneous adm ni-

A prederirecthembedigieptisdb combingr § stiddble naryieber Ingregieamt wmiithrerystals of

'8 e BRI A B b8 Rorm Mo 38 BrBetielfor cnppsulated

kydain eixeipient Suithble aaryess anhayl lzcaﬁaI@n fmmttlme epn disithgsgroeg rof: poly

GHGI 39 S VPCTFIBBYIARD, POV T ), % o
sipdpdide), esly (Iefsterﬂs)ppdys dagtic actld)npylymacueco-glyedld duid) arhRLGA, poly
VB0 Pl e Ha08) PSRl oo Bhyiene ncon.
(hydrbmowl)aaé’dhylcrmammm pefyr Gor@tmn): Qhoslpfnag@'mepaly,(prt?o esters), poly
GV BT BRVEREYBYrriREF) SEHSE by R Sk S sher copotymers,

plurghic. polyolsy atbuaiimtdiginatseédladse @hu&ﬁmhlﬁséidé‘nvbﬁves collagen, fibrin,
and ana

ol aj e reso ub|I|z
SFRNPhygliraG 2Cu AR et SRiafAcRaRh SdiAted Belvsaccharides,
HI@:SH%FHr\@rco@BWHé@Mere@)'SAIBO@ﬂil h¥ids bh@ sélt%%ﬂfétﬁl AdideS thtty alcohols,
anti body can al so be te tedfor%g%( its
APRETRSRa TORTI -, A0 EleREAIOh S phespalis. gycolpids,
A6oRI ahRvBEE Antl irBigtddsirhing sUBMQﬁEésOWaB@é’ aft ®Rh&¢classified in natu-
’éLﬁ%‘il i nked to one an- other, Such crosslinking

syt gtg:b(prppyci;s -Jyatprah n@@;@gsamgludwqafgg@bmed fror¥ vegetable,

&HirRgisér ﬁhﬁﬂe?&s s6lNeS Bush A8 HHekWER, cdrfdubRXGMbAtaniax. R torinated
Pat ent No. 849, 296. Crystals can be crosslinked

naphHglenep r"‘f‘@l ﬁﬁwle@wanolmg fft e ampesier aﬂﬁ%'PdY%‘eﬂﬁ%@tS

Once crosslinked, crystals can be Iyophilized and

stored for use, for exanpl e, in diagnostic or

GHeqraprsitione 30 applications. In some cases, it may be
desirable to dry the crystal. Crystals may be dried by
means of inert gases, |like nitrogen gas, vacuum oven
Anoines AsPEGtaRSHe iiuentiorh relates jo campesitionsfagmulations rgmprising anti-

gl oS i S M e

The formulations may be solid, semisolid or liquid.

Formulations of the invention are prepared, in a form suitable for storage and/or for
use, by mixing the antibody having the necessary degree of purity with a physiologi-
cally acceptable additive, like carrier, excipient and/or stabilizer (see for example Rem-
ington’s Pharmaceutical Sciences, 16th Edn., Osol, A. Ed. (1980)), in the form of sus-
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22 WD 2008/ 057240 PCT/ US2007/ 022622 Crystals fornmed
according to the invention can be nmaintained in the

wo@eoogiosho crystal | i za- tion solution, or they PENUR®07/022622

washed and conbi ned with ot her substances, |ike inert

p‘e&%bh@flﬁo;ﬂf lizZe8 @ LGN andtAel RAYT Gﬁ’tlﬁhﬁw tUrPBB a&lve ingredients, as
formul ations conprisin stal's of the 5 invention.

fey MRl piFerant anbogdiest 'EJPWBY eqviedridepitrilper araymaticgly synthesized

18w AR Rlar weidH PRI rRay BE tclipaedieshs kemppl i cati ons.

A preferred enbodiment i's to combine a suitable

carrier or ingredient wwth crystals of the invention

A&ebﬁ%fe M‘@’dftl\}e@aérecﬁd(%i'ibsto%c%féﬁtsf 8 tRel @dda %Bs ng concentratlons
enbedded or encapsul at ed y an excipie Sui

W'PYQQ Nopyiting exameles thegal ingkidgon |i i ting group of :

poly (acrylic acid), poly (cyanoacrylates), poly

(am no acids), poly (anhydrides), poly (dep-

shgidifyingdagentpdike goetic arid) citripoagd,(fumearic @cise ingdirociotiey acid, malic

%écg%hhcg?cgg ﬁo%g?@&éftce cff Hﬁi?tec? sg)ﬁé}l'lca% ijsujfurlc a(ild tartaric acid.

(di oxanone) ; pon (ethylene egcoI) pol y

(ﬂ%rggfﬂ?zlgé‘egﬁx |I£§E) |@mpg>?ig518%n¥etlgao 3 {cv orr]?/tletraﬂuoroethane

|sd>tmb¢rtel proppoé yruch}omyiopgxfiuood>metbame) mal ei ¢ anhydri de

al kyl vinyl ether copolymers, pluronic polyols,

al bum n, alginate, cellulose and cellul ose

-der displacansents, diké carpen didxider nitrogergel at i n, hyal uroni c

acid, oligosaccharides, glycam noglycans, sulfated

pol ysaccharides, blends and copol yners thereof, SAIB,

fAltdhol denadsraatsdlikeahétbylaobiuail kgtone,i suisrosk atlagetateg ohol s,

fatty am nes, nono-, di-, and triglycerides of fatty

aci ds, phospholipids, glycolipids, 20 sterols and

\/\/A}keﬁzn&gl@ge&ﬂsaﬂlté@l ahmrmbhiarsohition armeshiur\boeeiSorake? diethanolamine,

%urther ?I assified.in n(?t u- ral an

et A AR eyl s ! Sy B ECSUILDE! Ly povte, sodium

dartsonaves goediaml Hydrox@iel trelamie; M neral s sources such as
beesvvax carnauba or nontanwax. Chl ori nated

napht haI enes and et hyl enic polyners are exanples for
AHEdHRIhG aydhits, Dike dinsdtRicord simethiBoiRosi ti ons Anot her
aspect of the invention relates to

conposi tions/fornul ati ons conprising anti- hTNFal pha

ﬁﬂﬁtlnh@r@lmaﬁbbé%b@bﬁvésnIl@ﬂaﬁéﬂ(‘bhﬂﬁw &Hlér‘iheatbeh%nu}?ﬁ‘%hlonde solu-
carrier/excipient, 30 The fornul ations may be solid,

tioprPeRAsithorivm| hiRrida, benzoiaad. kanaylsicaheh hummﬁ@b%h capyipyridin-

|Qrﬁweé}ﬂ6r‘iﬁe dhibr@bLftéHdF‘ §Nbr‘b€@sgl fpdsob t @8R aBEEY atid! @fhylparaben,
m Xi nﬁtygpae antib havi ng thé necessary

'H%‘QV'BéraBF“’pG‘P {@ben %Pdwwspftﬁnegunheeﬂmwl a@e@cﬂt abenylmercuric

aQetd| M%nyl'nﬂ\éf&rfé%frét@r Eotﬁé&ﬁur’ﬁ' tﬁéﬁ&o@t@db&és§ﬁrﬁt§o|r6a¥§ I'propylpara-
(see for exanple i ngton' s Phar maceuti ca

b, erRpYParabgn HEOE@'m, SOdaym bermoatEd SOQIqrgsi?}\ydroaeetetﬁe s@diyrmpropi-
&Maté ¥rbic acid, thimerosal, thymol.

- Antioxidants, like ascorbic acid, acorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, hypophosphorous acid, monothioglycerol, propyl gallate, sodium for-
maldehyde sulfoxylate, sodium metabisulfite, sodium thiosulfate, sulfur dioxide, toco-
pherol, tocopherols excipient;
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23 WD 2008/ 057240 PCT/ US2007/ 022622 pensi ons,
| yophilized or dried in another way. Optionally

wo cooBlogT24@ct i ve i ngredients, as for exanpl e dp€T/E8mN1/022622

anti bodi es, bionol ecules, chemically or enzymatically
synt hesi zed | ow nol ecul ar wei ght nol ecul es may be
[ ncorgorat ed as well. 5 Acceptable additives are

TiHiteriag 2gents, ke acplieatid, apmpREMRERRyEe. gAumonium phosphate, boric

ERNCRNE eld Mesic a@ﬁpbﬁaﬁfﬂlorié\ﬁﬁi’d Bbt‘ébQGmeéit?é'@' EStasdi@h eRétaphos-
i nclude: - Acidifying agents, |ike acetic acid, citric

Ritete), Potassim ehesanate MPaPRASH, @psi'émamqsatenmdw cHeatey, sodium lac-
tateltgduﬁloﬁca.gas.@@mm ghbgprfafé %on%bsyé &k mgﬁeéwt&, Hagibitle.

furic acid, tartaric aci'd - Aeros
propel l ants, |ike butane, dlchlorodlfluoronethane,

d f S . . .
CCRORTAE AU KRR b SR RECR B i g s
exiﬂllbenlddl oxi de, nitrogen; 15 - Al cohol denaturants,

i ke methyl isobutyl ketone, sucrose octacetate; -

Al kal i zi ng agents, |ike amnia sol ution, amoni um
-c@waj'mgaﬂgentsdlila $cliLoh gaibogymettlylcalbjmsepeailoloaeianetate, cellulose ace-
gﬁﬁélg Oy@&ﬁggg ?é:“na;&ug n‘f&r Bf?&‘rf‘ %&rgR?&Jg@propyl cellulose,

di um
hlydocbxamopgl methiellfilosari Mr@gprﬂpgl methydcetlilosd Iphtratete, methacrylic

cr I r ives, |jke

RS mein SR PRk RE TR BT el prnate, sher
lac osucrdmemntdmdmrdlamec lthovautle , waxe maioiocysallire wagnzeih, poly amino
al. cetyl | di n- ium chloride,
%Gﬁcf %‘SDP@ %rsﬂ%ﬁ%wgsgf{c’i gé[%sol , dehydroacetic

aci d, ethyl paraben, nethyl paraben, nethyl paraben

S hen | et hyl aIcohoI phenyl mercuric
@g?%{{@eﬁ&eﬁﬁé‘ﬁ?ﬁ;&? e’fﬁ!‘? c nitrate, potassium benzoat e,

pot aSSI um sorbate, propyl para- ben, propyl par aben

nzoate, sodi um deh droacet

RO e, ke HiBiIE estarane ehrareio e aihypals (COTA). edetic

A lg@Nilsﬁ'@Q&& ethahblamass; BkRjuinofe Sulfads:Or byl palnitate,
butyl at ed hydroxyani sol e, butyl ated hydroxytol uene,

hypophosphor ous aci d, nonot hi ogl ycerol, propyl

Doédicthnts, Redaiih @hmria@,lcﬁ@hmgulﬁ%,fsmm dibfidesodi um
met abi sul fite, sodiumthiosulfate, sulfur dioxide,

toco- 35 pherol, tocopherols excipient; 24
- Emulsifying and/or solubilizing agents, like acacia, cholesterol, diethanolamine

(adjunct), glyceryl monostearate, lanolin alcohols, lecithin, mono-and di-glycerides,
monoethanolamine (adjunct), oleic acid (adjunct), oleyl alcohol (stabilizer), poloxamer,
polyoxyethylene 50 stearate, polyoxyl 35 caster oil, polyoxyl 40 hydrogenated castor
oil, polyoxyl 10 oleyl ether, polyoxyl 20 cetostearyl ether, polyoxyl 40 stearate,
polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, propylene glycol
diacetate, propylene glycol monostearate, sodium lauryl sulfate, sodium stearate,
sorbitan monolaurate, soritan monooleate, sorbitan monopalmitate, sorbitan

monostearate, stearic acid, trolamine, emulsifying wax.

- Filtering aids, like powdered cellulose, purified siliceous earth.
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WD 2008/ 057240 PCT/ US2007/ 022622 - Buffering agents,
| i ke acetic acid, amoni um carbonate, amoni um

w@bwspbRte, boric acid, citric acid, |actic arCTUS2007/022622

phosphoric acid, potassiumcitrate, potassium

MEhdRE Qs ;@érmnees Ré AREIGIE, BBASIMEHYBe TBIRPDAIiI, Mesth&iMmethyl
acetate, sodiumcitrate, sodiumlac- 5 tate soluti on,

I pale cMeBRsAHH BiUBRAEOraRgH Spuer ol SEBPEIMINHBRAEETIS! oil, pep-
pHririt @piE rose &) 8lraldeR JoRONREP thyrhdi EtoR ASAISH tlﬁétﬁl%dklé&mla vanilla
et hyl enedi am nétetraacetic acid and salts, edetic
twetire, vapilin. coat i ng agents, |ike sodium
car boxynet hyl cel | ul ose, cellul ose acetate, cellul ose
ace- tate phthal ate, ethylcellul ose, gelatin,
pﬁbﬁ%@éd@r @apcaéqr@Z@gemg,dlk@p;pmpﬂhcajgj mgg@gsgjm silicate, colloidal
met hyl cel | ul ose, hydroxypropyl
J?I)%h)%@kﬂ{ F%(éose pht hal ate, nethacrylic acid
copol ymer, met hyI cel I ul ose, pol yet hyl ene gl ycol,
I ac al el C, se -
POHYHERM2C LRS! BeSe oiche MRS, oo
ze| n, poly am no 15 acids, other polyners |ike PLGA
I [ -
%‘ﬁtrperﬂ%%s? S, Ilge tIas’noﬁ“i‘? % I%Hglgagﬁ elr'cmn Ig}r%lr(o%eihgt rﬂé@g {fi\/\g\ﬁe ointment,
y.aﬂowI oaﬂnhestabblsethﬁl@ﬁé\glycddmﬂmnt pétralaiuch, hganophiic petestatdm, white

R P Bpr R bR aler i1 icon i ox te.

Emul si fyi ng and/ or solubilizi ng agents, |ike acaci a,

hRsEeisiralte SodioPi=BMloo g blcheiaiim Srbe e fomate

chilorgbytarsij diethyl pthmateesdsraimj diaﬂ:enﬁaI(eadnmmty):endﬁsedl@tlﬁprﬂhalate
unct ol e al.cohol t.abi pol oxaner

BB Stsror miRboshd S as e By enapbeofcessPaiERgRng ppeol. propy.

mgynoyltrldﬁétuhmdémgm&it@,cttm or oi I pol yoxyl 10

ol eyl ether, polyoxyl 20 cetostearyl ether, polyoxyl

40 stearate, polysorbate 20, polysorbate 40,

11y Sepride, ﬂkeﬁ@w mab&mwmgm R8s tHah@byLeNErediduest 30
d| acet at e, g | ene & col npbnostearate, sodium

Protaing. suel] ¢ ?JRII"IJ aligy @F Immuneg|oppiinsy
nonol aurate, soritan nonool eate, sorbitan
nmonopal mtate, sorbitan nonostearate, stearic acid,
1Relyraas Rembrngs Jike gelilpspeaacetate membganesy ai ds, | i ke
powdered cellul ose, purified siliceous earth. 35 25
WO 2008/ 057240 PCT/ US2007/ 022622 - Fl avors and
pepiventeslike agetones sicrBele dilyiach alpohelh pawlenat grate.dhanzyl benzoate,

BN td&Inol, BB tetrachloride, chloroform, com oil, cottonseed oil, ethyl acetate,
glycerin, hexylene giycol, isopropyl alcohol, methyl alcohol, methylene chloride, methyl
isobutyl ketone, mineral oil, peanut oil, polyethylene glycol, propylene carbonate, pro-
pylene glycol, sesame oil, water for injection, sterile water for injection, sterile water for
irrigation, purified water, liquid triglycerides, liquid waxes, higher alcohols.

- Sorbents, like powdered cellulose, charcoal, purified siliceous earth, Carbon dioxide
sorbents, barium hydroxide lime, soda lime.
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salicyl ate, nonosodi um gl utamate, orange flower oil,

pepperm nt, peppernmnt oil, pep- permnt spirit, rose
w@Rdog/0St2eonger rose water, thynol, tolu bal sanPCT/US2007/022622

tincture, vanilla, vanilla tincture, vanillin. 5 -

Q;tlfféﬁlhb ayepsOlikeMidrSiFtinhitd caBRN b8, celtds}féarﬂaildélhdﬁbetyl alcohol, cetyl
I|cate magnesi ym si | i cat e, coII i dal licon

%ﬁt%ﬁ g, harg fét Paraffinpelygityiene) qXR'E'e@F ;Pé%ﬁ*}"r?'cqli‘@kﬁ"éﬂﬁéfy'"g wax,
VhidsGRAx, yBlowwhgene glycol, sorbitol; 10 - O ntnent

bases, I|ke | anol i n, anhydrous Ianolln hydr ophi lic

oi ntnment, white ointnent, yellow ointnent,

pobmsﬁ&mbﬁynebsééécolnksl EoiBA - bRk OhgHUMat hy&w&ﬁ;péﬁ& glycol;

petrol atum white petrol atum rose water oint

squal ane. 15 - Plasticizers, like castor oil, lanolin,
ni inQi t; I )
g%llﬁ‘s?eﬁ m@ a?’lr?g{&%ﬁ. et IMaﬁﬁq‘égén@gfg%&cE&? ”?éa? alginic acid, alumi

i ceangisieatate, nb?fﬁmllﬁc @ﬂrlfm bentpeitenyhagsha bantanits, carbomer 934p,
égry&gﬁ;’a Ic@‘ %lé?é %hllcuuet % %%&%ﬁﬁl&@%gg}]m carboxymethycellu-

Ig$e/e<nﬁnamt1r2|, eareageenan, rmleltOhSMstadjlnera@deparbathatbiylcem(bse sodium cel-

IE@O m&%&{‘ﬁ@ﬁla dh éﬁ% lg?:ﬁﬂr, g&élleo%gétﬁyg ulgpé Sh&li?o%'( prﬁgﬂ%eﬂt’xlose, hy-

drekypropy) roethyloetiulosg) olaghesism aluﬁmitymmllcamn‘mmeihﬁeelluldsk,epectin,

e . , - lvents, |ike . .
po“?eetﬂ@)rl‘é)ne o] eok%fy’emgﬁ%{hggep%\/@%ﬁ%l p’r§§)ﬂ%'eeﬁt;llgc% );!ﬁgruréait%’smcon diox-
idenzydliolwahz siten dixidel abdiamol algtatd)ontrdgatartbhl gantdey gum;
chloroform corn oil, cottonseed oil, ethyl acetate,
gl ycerin, hexylene glycol, isopropyl alcohol, methyl

e$\sz@ehe|hmg Hgédity,l Ike aaspéxtame, dﬂextrﬁ%tsj‘déxtrosadxubwnt Heitse, fructose,

rﬁ?%{?fl WCQ‘HP %%E{L‘J}é" gﬁ‘lf‘%‘ap %{%ﬁ‘ﬁx @?ﬂ%ygg@g% sgiution sorbitol,

saetaze, f or cahpessiole, St eugare wat edSnfécﬂi‘oneWE ect i ugar, syrup;
steriie water for 30 irrigation, purified water,
liquid triglycerides, |iquid waxes, higher alcohols. -

Smm:armfderé ilike apavm] %Ilgmic aeid| sddash ,camayrﬁ@taylcelmuasbf rflocrystal-
g ST o
Bgﬁ&lb@flﬂ)&s—é/ PR E3Iulosd, idofyetHyltge aed, ovidoKe, pregelatlmzed starch,

%{drogenated castor oil, cetostearyl alcohol, cetyl
'Yohol , cetyl esters wax, hard fat, paraffln
polyethylene ex0|p|ent stearyl aIcohoI enmul si fying

whi t ello
- Tablet and/or capsule g Iuents I|ke caIC|um carbonate, dibasic calcium phosphate,

tribasic calcium phosphate, calcium sulfate, microcrystalline cellulose, powdered cellu-
lose, dextrates, dextrin, dextrose excipient, fructose, kaolin, lactose, mannitol, sorbitol,

starch, pregelatinized starch, sucrose, compressible sugar, confectioner's sugar;

- Tablet disintegrants, like alginic acid, microcrystalline cellulose, croscarmellose so-
dium, corspovidone, polacrilin potassium, sodium starch glycolate, starch, pregelati-
nized starch.

- Tablet and/or capsule lubricants, like calcium stearate, glyceryl behenate, magnesium

stearate, light mineral oil, polyethylene glycol, sodium stearyl fumarate, stearic acid,
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5 - Suppository bases, |ike cocoa butter, hard fat,
pol yet hyl ene gl ycol; - Suspending and/or

WO R®80S5I289/- i ncreasi ng agents, |ike acacia, agaPCT/US2007/022622

al ginic acid, alum- num nonostearate, bentonite,

pufied i egteltent @@id; e, talkR g ydRsyehardt evegaathoNesil, 934Re  stearate;
car boxynet hyl cel | ul ose cal cium car boxynet hyl cel | ul ose

sodi um carboxynet hycellu 10 | ose sodi um 12,

CRIigaRRA) likddextrssey §hdérr, ManARél, potassium chloride, sodium chioride
car box met hyl cel | ul ose " sodi um cel - [ ul ose, dextrin,

Yrhicle:if vorgag@(nd@q“zfyveﬁt)eapq,gmq{we||5|é|qomp@y@d benzaldehyde elixir, iso-
Jld’d#oﬁé%lﬁ(roﬂé(ﬂpe?ﬂnlt Wafe? Ssortitét s@lﬁﬁBﬁy E¥ %/tblu balsam syrup.

hyl cel T ul'ose, magnesi um al um nu I cate,
nethylcellulose pecti n, polyethylene oxi de,

rLep 2 .

p?%l?ﬁé%%‘ﬁ#ke%l%%}gﬂn o%ﬂ_\cﬁj?g:corrﬁ) oﬁ é’dt@ﬁ?e% %{af (%I(t)wl oleate, isopropyl
ruvrmtateelsowouylmiralt@e maineral il dight mtnemal oflamytistyl ajcohol, aclyldode-
c&e§¥\'%§2€ Bil aﬂgfa& e dée'é:( ?ﬁog%gﬁ{er i o] t?e%?ﬁtélﬁtsﬁﬁ?lane solid carrier
sac hﬂwerﬁs, St@'il@ |bacte8mtaﬂmwaher fay dojections bectbrwstatic sodium chloride

t conpressi bl e
|ﬁj%5tpdn fi Uld frgy&hc%’%r ﬁ@[&’l/vg%s h@g%lg&gjés C Tabl et
b| nders I i ke acacia, alginic acid, SOdI um

SRR T ARS8 OB Bl | LY °Ffgicone

gum hydr oxypr opyl met hyI cel l ul ose, net hycel | ul ose,

St s Rl TR el ARG R, Boefibiium cnio

m;wl eényrpsymambnnaﬂ@ndeddbaa;ate sniilum mnmhya&mbahﬁnoxynol 10, octoxynol
? si c_cal CI

te f
RO SRR s Bo A v Bl ctisnplee qastog of, polyoxyl 50
ﬂ@aﬂareafpe@oxmmtmew ,etldﬁfxbdﬂ@@@l 20 Cdedd2édry| éthé&b@@@xyl 40 stearate,

ol in, c ital, sorhitol, starch
sPeie i aeiotals OB, bdiortrde BoLBstisausa BDesadigadauny! sufate
wmfa@ctmmu@ataugwrbna’ho morlcatd, Gofjitah €aiohdb&limitatek € sorbitan
%gsél c acid, mcrocrystalline cel I ul ose,
SA'A%€! | ose so- dium corspovidone, polacrilin tyloxapol;
pot assium sodium starch glycol ate, starch, pregel ati -
ni zed starch. - Tablet and/or capsule | ubrl cant s,

e Eryﬁtmss'f‘éﬁlbﬁt“é’mb@'le)?’c‘@'ﬂyp Wﬁt‘@"’%@rpé%‘f'wor??b"'ty and/or
SisBe rRleaké Ihlichnpdlghérs iMdilde tﬂ@édﬁ@ddﬁﬁ'eedﬁgi §lbdegPhdable polymers.

sodi um stearyl fumarate, stearic acid
A pelgmets sarerey beacingiopalyper typRIPY it may b§tCQH\PP§e%%f| gymixture of

dcolrRer I?Mé’d' NLHIRIRY sRapiabbiepdNrheriZEdlfiedt IRREaIRady been stated
Ton| city agent, |ike dextrose,” glycerin, mannitol;

8ssi um chl ori de, sodium chloride Vehicle: flavored
and/ or sweetened aromatic elixir, conpound

benzal dehyde elixir, iso '
Examples of preferred ingredients or excipients include:

- salts of amino acids such as glycine, arginine, aspartic acid, glutamic acid, lysine,
asparagine, glutamine, proline, histidine;

- monosaccharides, such as glucose, fructose, galactose, mannose, arabinose, xylose,
ribose;

- disaccharides, such as lactose, trehalose, maltose, sucrose;
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5 al coholic elixir, peppermnt water, sorbitol
sol ution, syrup, tolu balsam syrup. - Vehicles, like

wobk@agsneus al nond oil, corn oil, cottonseed oPCT/USL0MYD22622

ol eate, isopropyl nyristate, isopropyl palmtate,

oﬁ%éé&ha%és sbbr%% nﬂté@xﬁtnsodéxtrawrét%b“glﬂo ghol ,
canol , olive oil peanut oil, persic oil,

octe{g> dode-
Siditolee Seh as maYHiohxYiP) |aC§T@h§PEiW@| solid carrier 10

Wporﬁ@gﬁa Elachirshit heigbact eriostatic water for
inj ection, bacteriostatic sodiumchloride injection,

- |Gy glasiexteins, §Hsieey maly| cyclogaxtanwiydeaxypropyh E-cyaladsntsing -
\é}ﬁé@ﬁﬂﬂbe&éﬂgl L Q&g&ﬁiém éHI&%g?}SE{\%ggfﬁﬁ\hétﬁ@r magnesium chloride,

I cone, si nmethicone; ting an 16
mmﬁtes of wglumrgém potapsiu®, wmimwnmmumajbmm and ammonium
é ?oni um chl o- ride, cetylpyridiniumchloride,
doc e sodi um nonoxynol 9, nonoxynol 10, octoxynol
-Prgaud saltsneuch gscdoptated, cifbte; asd:azrbatej lectateol yoxyl 40,

AT el RSB b L By monestcarat,
ledithér, ,mqmmb;hanylbnm ste&azgz? eenle6yl p@oglslop@%a;??ggysosrbates sodium
R SE fiadte oB8) ¥PUAT orRui, S3RIAT MopPRealie. N8 other

soetitanl @=rivativespipbiybayl depinatvesrivbat polyegethyleas derivatives, sorbitan

(%Dnotst earafe, tyloxapol; The crystals may be conbined
VANESYUI Y meric carrier to provide for stability

-ansbiosity ingtesisiignvedgants dles eagabualdinipalcidnanics its Balks)d@ar gum, pectin,

bi owatﬁoggfqua dyle}%'&&d rgg]@ﬂ%%%B%@hiqtivggB@)p&enptcarbonate,

wtmr@@m edxpénedglptol abd ¢/ledapolpol yner types.
Nonlimting exanples of polyneric carriers have
al ready been stated above. Exanples of preferred

Fdﬂ@lﬁ%ﬂbﬁmﬂésdﬁlbe@mk@rh %lﬁoscdrﬁtfrls@d@\ effédlive aB®uh oPtrystalline anti-

tgqu? g‘rﬁ%‘%ﬁ?’d#‘el f9§?ﬂ%‘°”g£ 3’&% @ggr'ﬁgnnrg%tng air%g ?heraéedutlcally ef-

fB&te] dMountt 6t 4 d¢rashy|acnemoaméﬁmém6@§t" of aﬁtlrboa§ crystals of the in-
gI ucose fruct 0se, al act 0ose, mannose, ar abi nose,

epiens e "thw@e%@aﬂse ectiye aEOHRt refasto anamows effgetivesat dosages

drideBRbesRIs cfmilrﬂeOﬁ&)esMrtgseﬁ:hlevgghé’\@esg%%%agtﬂg result. A “thera-
PCT/ U 2007/ 022622 - pol ysaccharid such

n?&r'@%la@ﬁﬁﬁtmsamwtqfém%ant@pay éwstadﬁ ryabg@w accoralnaﬂ@ éactors such
aURB RSB BRId, Alge, ¥, bh@lweidr@ et iHeQhdivid@4IPaddPlne ability of the anti-
gl ucuroni ¢ aci'd,” gal acturonic acid;

body to elicit a desired response in the individual. A therapeutically effective amount is
also one in which any toxic or detrimental effects of the antibody are outweighed by the
therapeutically beneficial effects. A "prophylactically effective amount” refers to an
amount effective, at dosages and for periods of time necessary, to achieve the desired
prophylactic result. Typically, since a prophylactic dose is used in subjects prior to or
at an earlier stage of disease, the prophylactically effective amount will be less than the

therapeutically effective amount.

Suitable dosages can readily be determined using standard methodology. The antibody
is suitably administered to the patient at one time or over a series of treatments. De-
pending on the above mentioned factors, about 1 pg/kg to about 50 mg/kg , as for ex-
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- cyclodextrins, such as nethyl cyclodextrin,
hydr oxypropyl - (3-cyclodextrin) 5 - inorganic salts,

WG o@ik/05R2460di um chl ori de, potassium chl ori de, PEDOER0UM2622
chl oride, phosphates of sodi um and potassium boric

AFRpIE DO MY 6RIHBOR B aNiditianEEidare d&é@%ﬁbﬁécﬁmnrstrataon to the
organi c sal ts, such as acet at es, citrat e, ascor bat e,

natiepiapbether. datexamBle. Ry @le ANl SaParate adgitations, er by continu-
tﬁ%ﬁﬁf‘u@lon dh ejpan Qél%rnﬁ‘eek@] dﬁéﬁ Yhigm '?é’r?eef?cfrﬁta%ut 119%/k? to about
| ecithin, nonoet hanol am ne, e| C acl al co
Homelkares morgcqeygmlo@peéhe @Rﬁ@!"@m thp éf@ﬁwef’é i rﬁae@ted until a desired
[ S

Ao dhesd SR BEOL Gk g S0 g reamens may bo

Lmllyokmamgpam farewi|atinas coppliseos yoonegtiatien of antibody of at least
. ) : ; i :

SHh L 8 roaE W ARbofb Ih ot enfldbimientt, Y6 by concen-

teationds atjeast abouh 1 gk de albqut 106 gfiowlyan regblubilizashol |

pol yet hyl ene oxide, cellulose and its derivatives

propyl ene carbonate, polyethylene glycol, hexylene

Giygtats of amcarttipodyx aptdrmuléhommd:canpr(sn@ sleb ccryshmj nhegyr e administered

f | | t,-
o8 of PR el PheinaBE ik BRR e neFra) e R iuliiesrpy par
eragral Irlmcélwcd&opmal lrmﬂeﬁrfemtexamblleythef/-méwbé eomln\ssaeradmyrdral pulmo-
By st S B B ot PVl ap ey ey ek, intap-
@ftoresal,i mcesmwrst;bhrugeﬁler&bb?tatagb@mmtsdeﬁrﬁactoprﬁl @t intracranial
£ time
B aaapEle HEr R, Shedli eamplBe o apginsyaon dsgues com
;&fsbwmmr@mfuram?n Gﬁtrélbﬁormtapbmﬁyon? mestiel |§Je?wtﬁ 8 powder inha-
to factors suc sta

accor as

030 < SokToreton. SRESDNdPiDRelnd BRRIE Fes BfGoDySgnologies
ihBlading heedld-free@ dubdutarious alimmiglesibn.ed response in the

i ndividual . A therapeutically effective amunt is

al so one in which any toxic or detrinental effects of
ThepRBbhtidbntion WllpthvWQé @iﬁﬁln@d ifh ifore BRI fb?erHéér%aéﬂtMe following,

beneficial effects. EE&E ¥yact|call fective

ORTOTHHnG. s ptver o Iess Uik fihe general pagk of dor depesiptigniand on
the'baBRr df Mks g&erkli m%w%@e%samxéd feBdECil %‘éeeﬁaB%d%Sﬂré\ﬁéb further
prophyl actic result. % pically, since a prophylactic

epRediments 4 thejipvestien wit t;b'f‘ﬁ@ﬁ‘*’fﬂ?”ﬁ‘len@(yo'&t an earlier
stage of di sease, the prophyl actically effective
amount will be less than the therapeutically
ef fective anount. Suitable dosages can readily be
EcfhEhREPaNSi Ng standard net hodol ogy. The anti body
'S S abl'y admini stered to the patient at one tine or
over a series of treatnents. De- 35 pending on the
Qq%){@"gpsntl oned factors, about 1 pg/kg to about 50

, as for ex- 29

e poo

a) Protein

Frozen monoclonal antibody (mAb) D2E7 was obtained from Abbott Laboratories. All
experiments were performed from a drug product lot where the original mAb concentra-
tion was 50 mg/ml.

b) Fine chemicals
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WD 2008/ 057240 PCT/ US2007/ 022622 anple 0.1-20 ng/ kg
of antibody is an initial candidate dosage for

wa@diososRer ati on to the patient, whether, for PXEDP1087/022622
by one or nore separate admnistrations, or by

Sctitirh NHéetald! SvasNéB1gihed frof G(@ésﬁ‘f@ G%H YFll@,ﬁm\A@%Nem}/Ieneglycols of
dosage m ght range from about %(m] t 0 about
C

q%qrg t Boly p@tloa&;@q\qﬁ w&r%ﬁbflaﬁ\@d IG(DIpB@pt @méH, Sulzbach. Fur-

the@RrEBd¥mrhé&rciab i tbmgativRtdckechs 3R iréffbnks @-léﬁﬁft@@ﬁb@éhr@f Nextal
di sease synptons occurs. However, other dosage

Biglerhrategidglywere usggefoy (certaip @@F@C@&s@%’e”ﬁ‘éﬁﬁuIAéltc?tB‘FfsChem'Ca'S
W&Eﬁ!dn?gngﬁ\acﬂﬂﬁ&ms'iélﬁh&rﬂ &f marek! hathstph. at | east
about 1 g/L or greater when resolubilized. In other
enbodi nents, the antibody concen- tration is at |east
t@é’ﬁer% thotd% about 100 g/L when resol ubilized. 10
yst a an anti body, or formul ations conpri sing
such crystals, may be adm nistered alone or as part
ag h% f rh glp4eparation. They may be
J ere %ar- enteral, oral or topical routes.
PRE7 waaﬂpMdaﬁléﬁCmagglmeth\dahenb&h&r ed by oral, pul no-
nary, nasal, aural, anal, dermal, ocular, intravenous,
intramuscul ar, intraarterial, intrap- eritoneal,
b Budteaexchangéd + mgthed A subcut aneous transder mal ,

Ar? Bl!l%(il%k 0@52[%?%&31 Oenx aénspa'll’g e(# |P| eg% M(/{vggﬂﬂgg?ggcentra-
toomlvmlesee)pmherpmlly sampiel veds abluted \mtrr MIeemwcbuiﬂer in a ratio of 1:10,
) - . o Lon, Cnha..
FaEbL SO S fol B 408 sk BR GG % EFruggythe sampie
\mhmié evabrreughtjback tothet eriginad lsagiplesvolurhécTheddingion / centrifugation
|l e-free S{Ilpcut anequs .ad

Seuie RSy PR, JPTIM G At pEf: 0 of R Al atisaraple bufter.

Amerrmgrsﬂn@ft of bﬁ)tén@ lcbiesknbrgtion, WsdlmmntwagstembIfluéﬁeaahnough a0.2
nl‘pl es by t he general part of the

‘HB§¥ %qrwﬁnﬁm%‘ the basis of his general know edge

a skilled reader will be enabled to provide further

tg dinments to the invention w thout undue
@E‘Pf RENPAEE omethod Bexperi mental Part A Materials 30

A dig@dtebiN DEEP ZRIUtBRNNSS pRkd aRiol BOSIMDEIXDY ZBREdial}8’ cassette

obtai ned from Abbott Laboratories. All experinents

(Résee BiotacoPAigsy ncom be dielig esagiis webplagsrbing o fgaker containing

tﬁﬁ |tﬂlﬁ@|a|bf eag«gcé:@aeqné afferl &XUhaHGS wal pBtofthed 8P4PL Hidi§ight with
chem cal s
stirring. After adjustment of protein concentration, the solution was sterile filtered

through a 0.2 pm syringe driven filter unit.

c) OD280 - protein concentration measurements

A ThermoSpectronics UV1 device was used to assess protein concentration at a wave-
length of 280 nm, applying an extinction coefficient of 1.39 cm? mg™'. For this purpose,
aliquots of crystallization slurries were centrifuged at 14,000 rpm, and residual protein

concentration was determined in the supernatant.

d) pH measurements
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WD 2008/ 057240 PCT/ US2007/ 022622 Sodi um acet ate was
obt ai ned from G ussing GrbH, Fil sum

weodogesizyd enegl ycol s of different pol ymeri zat PONUS2007/022622
grades were obtained fromd ariant GrbH, Sul zbach.

il hea%ﬁ@ﬁ@hfﬁue:@%&ﬂi@ﬁ@tb@'b%ws}f@t aMeitie tToidoMPLEN sHaNster. Inlab
ton Research, Nextal Biotechnol ogies)

rea%ents él—larrP B

Yo leqiodgs pad Inlah 421 MicrRelecliodss wewilizetent s. Al |
other chemcals 5 were from Sigma-Al drich, Steinheim
or Merck, Darnstadt. B. General nethods a) Thaw ng of
eSErystalizajion matheice 10 D2E7 was thawed at 25 Cin
agitated water baths. b) Buffer exchange - nethod A

An al i quot of D2E7 solution was pipetted into a 30 KDa
aM\Microscale pryataigationrcRiting slrop \@poy @gv%i% Hydred) . The
BB 5405l Sl bR\ i M Bl oot anc
Greiner OF Bel)miatas Kthige dep wells riidrorien Researshiphitervastiingeup the
- s Hha YR wBFécé‘ea;é?j WiftFcRhfs %«ﬂfﬁjn (ﬁéﬁﬁg{o% F\’éée%lf&@). The
ution / centritugation steps were repeated once,
resulting in a dilution of 1:100 of the original

. i f, i
A RsR4e bt A RSO E Do BT 1 cr e
Héamging rap Gapdr giffusiyr exgazintenits everd icbbductechiusing DX )plates (with
f - t_had~B.. ' f 7 |_ut i
SRy HEE FEsear R OBi{BRRP R befky TR ilates. Hampton
Rélearay oBistitenbetbplagy covar. slidesT (mrcth, dayrton Blaseath)e respsctively.
B8 e e Bl PR sl BO0E M fom b iBe e A dien i
oniet droR of $id proteirg soldidreon adjouert stidlat araf thervadlievas sealed with the in-
nwas sterile filt

concentrat.ion, the soluti red .
VRPEERHE e e T bt BF abREw Frgia v Tis eepmvel

- protein concentration neasurenents A

T Spectronics 1 | ce s used to assess
?fsgag‘?hg%sgﬁ' 'PPa{'?%gPP‘%Y%‘V_%!U@?mgo |l ength of 280 nm

Barph Yorydtallzatiex iWaBChdriormed® &y adriging thé pkotdfh SaTdtioDwith an equal
For this ur@ose, ﬁ|l é@t of crystalli fatl on

ey s enlalzaion brferyg0d Wlim avebor teoel #e SLbssauaaly sealed
WitHPAgHSBive GaPECRIPréVRiInt @Ater@Sapddthii ned in the

supernatant. d) pH neasurenents 31

e4) Batch crystallization - method B (Eppendorff reaction tube)

Batch crystallization was performed by admixing the protein solution with an equal
amount of crystallization buffer in a 1.5 mL or a 2 mL Eppendorff reaction tube.

e5) Batch crystallization - method C (Falcon tubes, agitation)

Batch crystallization was performed by admixing the protein solution with an equal
amount of crystallization buffer in a 50 mL Falcon tube. Right after closing, the tube
was put on a laboratory shaker (GFL 3013 or GFL 3015) or was alternatively agitated
by tumbling. By application of these methods, introduction of stirrers into the sample

was avoided.

e6) Batch crystallization — method D (1 liter polypropylene container)
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WO 2008/ 057240 PCT/ US2007/ 022622 pH neasurenents were
conducted by using a Mettler Tol edo MP220 pH neter.

WO p00810572403 el ectrodes and I nlab 423 m croel ecP€DUSR07/022622
were utilized. e) Crystallization nmethods 5 el)

Bdter Qﬁ,@&illﬁaﬁér}/%@'ddr%&hé@fby acﬁhlk'hP NBe HrORin 8¢1Gtion wnth an equal
stallization screen

di ffusion rall Initial

Feeynt 9b %ﬁ@é“% PHferdn g, atedlijed k#‘&?étpalfooi’é(lef‘%qunl?ocﬁ'ght after
dldtihg @i@b@ﬂéln&ﬁwd@étbre@ Ala@sbidrit Iférﬁ@erﬂfu@wmdt%gltéﬁﬁpBQ Rpplica-
Resear Cg{e After settin the plates, the we

{Rerad thig g@dwnfrﬁdl@t'@apé%are@ I"I‘%hﬂ-ﬂéﬁtﬂ%‘ﬁa%‘é%%ﬁdch) 10
e2) M croscal e crystallization - Hanging drop vapor
dlffu5|on Hangi ng drop vapor diffusion experinents

Buct ed using VDX plates (wWith sealant,

EQWe%e Fe@)b sealb t%ﬁrco‘hlc étﬁn%?eﬁggf g gg S The sam-

squar es, or siliconize
ni@a/weregllu@@lgvl(h@rr $,ID§ ! TRRhlysarinRebudter containingdisemphensibjue.

15 After preparation of reservoir solutions, one drop

of reservoir solution was adm xed with one drop of
Qualitglive 5815 PAGELanalysisomasperfarmedsisingdnvitiogert NePags 10% Bis-Tris

(\:"\@§ ﬁﬁ@%geegl}q%gébé Iﬁﬁmhi‘ﬂ B/tﬁlrel; gﬁid g/ga\‘lar idedﬁa é&vé%?é?ng ndards.

an I'ng e res orr
Emaplc bf sargle alasi m[mtiednnto argelrwdke& AfRer aahihg ptheagaﬁ)anﬁﬂlxatlon with

%%é§ gmar/ %tﬁ%tuol Fe%t 'eﬁﬂ S Sfrécgﬁ/é% ngcﬁr%ne?yusar‘%nhx r\ﬂ)%e)t( E)ollondal Blue

'n’ so
&aMan’alGalszwere@imeuuﬁrhgﬂm(tﬁ@éh Ge)-DiyrdrgingwodlutionThe wel |
was subsequently sealed wth adhesive tape to prevent
wat er evaporation. ed4) Batch crystallization - method
d3 LidEp picrdsaopl reacti on tube) 25 Batch crystallization

s, _perfor d adm xi t roLein_s9 | uti o i th .an
CHRaR G RTRera B F 24t Ao B 5t P ar Vi 43Roich iffscope.
Ehe2lattér ppequlppdd withea piolapivationbféter eét)arided 0WC TK C1380 color video

rystallization - method C (Fal con tubes, agitation)

# crystallization was performed by adnixing the
protein solution with an equal 30 anmount of

égéhgu:l zation buffer in a 50 nL Fal con tube. R ght
> osing, the tube was put on a |aboratory

ioh Cﬁeléawm éa?ﬁp@m@re Qksa¥Red Ayt SEHFLIOEA Yionex P680

agl tated [ication of these

UM Al 100n %tfta%ﬂjrm'?fo%n%m@?BPeqeéeqt?n gevigfe wekaHpRd. Agasegated
si)‘é@ﬂeg%re ZepraledBrdne the mMopbmkt by ahi AershateestidAce superose 6
liter E YP Pg/l ene cont ai ner)

10/300 GL gel filtra column, applying a’validated Abbott standard protocol (CL16-

PS-02, Adalimumab purity).

C. Vapor diffusion crystallization experiments

Concentration values given in the following examples are initial values referring to the
antibody solution and the reservoir solution before mixing of the two solutions.

All pH values, if not described otherwise, refer to the pH of an acetate buffer stock be-
fore it was combined with other substances, like the crystallization agent.
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32 WD 2008/ 057240 PCT/ US2007/ 022622 Batch
crystallization was perforned by adm xing the protein

wa@eloasmo wi t h an equal anount of crystalli zap€DOS2007/022622

buffer in a sterilized 1 liter polypropyl ene bottle.

Right after closing, the container was stored at

anbi ent tenperature w_thout agitation. Ia\l/ applica-
Yeas

Al| Byffesmalaities g polgtescrivac efaerises fefsF tossq etaip Gonepirations

if AR SHRROA BEIOREEH adjulsimeridSyHosH p'é@f@’ﬁh&fuéwg{ &cetic acid glacial.
prepared by adjusting protein concentration to 8 pg /

20 pL. The sam ples were diluted with an SDS / Tris /
A ycerine buffer containing bronphenol bl ue. 10
Qual itative SDS PAGE anal ysis was perforned using
Example dgePEGA-RQNY sastivmi acetate gridgdreen i argingrisogpapor diffu-
%,Hnl"]'il Buf fer and Markl2 W de Range Protein
t andards. 20 pL of sanple was pipetted into a gel
pocket. After running the gel and fixation with

. , mat ’ L
359% W R LD SRR =rdh] 01 19 AR RO TRY i o
atourptl5.a@sTmeypriotein cagentr@min-vixsyadjuspechty 1Kahgimilon. 15 g)

Li ght M croscopy Crystals were observed using a Zeiss

Axi overt 25 or a Ni kon Labophot m croscope. The
A gtdased WX matei gnpieduaiet OptiClear| pastiz abverrslified were wwsetl. 300Ul of a

TK 0 i deo nera. .20 _h -HPLC.
Gogtolins TEsero Solifr e e R RS aBdia@Talen e wi pec
£BMHBLIGtiorAabd dMitixQREB6r (fpliynpesalted -ahdOomiohalyapneldestileadl in each

70U det ect or. _devi ce re used. Aggregated ., specie
SR o Sk SRR e oAeisiE mBREmERR, AP RigiaRLRGR BPERUST 0.1 m
BOBEG N0 Bap eatsfrém 2vourd 8R0w/Gto galuntlidsts aiv 2% steps. The

|l um, a [N vali dat ed, Abbott st andard prot ocol
88 BroRB ol Eaf e s asseTtonh GuBieals @fpund 1 uL
sirpyeteinl doildtiﬁh im?lslafthmﬁd \Mﬂﬂér@uln@@ ;W@_q;ni_rﬁ@ﬂérﬁésélr@dw@ﬁution ona

iven_in.the follow ng. exa s are initial values .

b OpRGeRG PRl Soet Sitay BBdTe e AP AL TR 4 pupred side,
Geletiitinga ReGMgaIrop sxpeginteht. tTihe dlaves RelelitbreBst ambient temperature.
Microscopy of the drops was performed multiple times during the following thirty days.
The conditions were classified into clear drops, drops containing random precipitation,
drops containing crystals and drops containing mixtures of precipitated species and

crystals.

RESULTS: From the 24 wells assessed, no crystals were observed.

Example 2 - PEG 4,000 / sodium acetate grid screen in hanging drop vapor diffu-
sion mode, different protein concentration

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of

around 5.2. The protein concentration was adjusted to 50 mg/mL. Except for the pro-

tein concentration the process conditions were identical with those of Example 1.
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the pH of an acetate buffer stock be- 35 fore it was

w@ooBiosRdo wi t h ot her substances, |ike the PCT/US2007/022622

crystallization agent. 33 WD 2008/ 057240
RIESUILRS HIIMARL B2 RelldbdseBsdd, @b chfatadd wkietshsehlednot

descri bed ot herwi se, refer to sodi um acetate
concentrations in a stock solution before pH
adj ustnent, typically performed using acetic acid

lacial. 5 Exanple 1 - PEG 4,000 / sodium acetate grid
Fg?@r"é@ﬁ 3 nPRGGsedium acaiate 3rid sereed;iprhanging drary vapey diffu-
Qhtssgd into a buffer containing around 0.1 M sodium
acetate at a pH of 10 around 5.2. The protein
concentration was adjusted to 10 ng/nL. A greased VDX
B2 ﬁaggﬁﬁér@lﬂ%tﬁ BLttéd &RtaimhG StduhdSPY § s§+ihﬁj|.6§ce\f§5 @t a pH of
used. p uti on was

L of a particularreservoir so
agrowpshd.2dT he/pratdin cinegnizationavas asljfstest to 1909y  PEG
4,000 solution and MIli Qwater (fully desalted and
optionally pre-destilled) in each 15 well. In this
A geaaped VDXeata et sqeateud it eargllastic coverstidésewereasedt 500t uL of a

. . . P . ' f
B e o PR o) R B L 5P e
400cohdioB .apd thhillic glatartin e&etcwelt dmthis example,stha ssetateclifien molarity
dupl i f ' | ut.i o
PR3 fro 40k €y S 500 B AP B 0% wu
aolnd 4@ van ire2%ssieEs. 8 h@pH wae aroupt &s2 theougheet. Eath dendition was
d th [} d, wi.th.the i ted sl.ide, .20
Fiessenin MibtoafE AEFR £ i Btk PRolER Was bofindtEunf Brouna 1 L
daftaomamibwdr ras:ﬂw;c@'ni;olﬂétmmpm' t@ts?llna?? _Odﬂbteradoglaeﬂxy?ﬁfer slide, and the well
rops s. perfor iple tinme uri e .
W5 Bl B een, S efctaliiocs Prtdias SfheiSBedzent Tog plates
Wéﬂecs_té}b?a[ afhbiEps (tjerﬁbéb&lﬁrd: ?m_&ra@sédwgnfrt@dlms was performed multiple
reci at i _drops con ni ng.crystals and drops
s el ionhe Wewiia B0 e he D G il (U S b Slear drops,
drbys E@itaining raficrbiseipitation dréyss %téﬂﬁh%@r@ﬁéﬁ@éﬁ@dropBQ:ontaining
crystals were observed. Example 2 - PEG 4,000 / sodi um
'H%Q%%@Rj??'%l@‘%f’r%’&?@ﬁ”ﬁ&ﬁ@? drop vapor diffu- 30

sion node, different protein concentration D2E7 was
buffered into a buffer containing around 0.1 M sodi um

: Fipmdhe LR wells agssgsre 5O sTysialpwaiebseryed.
concentration was adjusted to 50 ng/nL. Except for the
pro- tein concentration the process conditions were
identical with those of Exanple 1.

Example 4 - PEG 400 / sodium acetate grid screen in hanging drop vapor diffu-
sion mode, different protein concentration

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to 50 mg/mL. Except for the pro-

tein concentration the process conditions were identical with those of Example 3.

RESULTS: From the 12 wells assessed, no crystals were observed.
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35 34 WD 2008/ 057240 PCT/ US2007/ 022622 RESULTS: From
the 24 wells assessed, no crystals were observed.

weEz@spbRr48 - PEG 400 / sodium acetate grid scrPEnUSI007/022622

hangi ng drop vapor diffu- 5 sion node D2E7 was
Extirhslessl- PEGO1CROGUS §&l|uﬁpéﬁeflatél gHitd 86r@eR dn hahgiMgs@dpWNapor dif-

acetate at a pH of around 5. The protein
fusiemerRt i on was adj usted to 10 ng/ mL. 10 A greased
VDX pl ate and square Opti Cl ear plastic cover slides
were used. 500 pL of a particular reservoir solution

ek wiag haferedopioady ﬁpﬁern@%@ﬂa@éo%@fq &M sgdivsnpcetate@t a pH of
é‘l’ggn@f).byﬂtlé)ﬂro?é‘rqcMcJeHrathVWéseédjuﬁecﬁ%% M@ML. In this

exanpl e acetate buffer nolarity kept
constant at around 0.1 M and PEG 400 was varied from

Péé\'%gd D% rgét% érﬁir gﬁxé%"@?t (ﬂ%@ NiclcBvér RighERere @%ﬁ B30 pL of a

S around conditi on was
rastiaarggsemoir @pnun@awes prepaned by aeimixing peetatsi buftes) $A%owv PEG

J6°s oﬁ‘&l&?&%ﬁ ntdi \A?’art&qﬁ‘gaéh R/EII Iﬂ&)?e%ﬁlbcﬁﬁ% cetate buffer molarnty

reservolr so IC cO
was kiapt camﬂiantiaé amhu 0 N\Msam;aEédI Qz@QOrwash‘earned\im mund 4% w/v to

étjf)hﬁoemﬂqp/@ n&e@s gﬁ%gﬁ%% tapcﬁm'a)%ofﬂirurdg\ E}%h c ndigi/on was

tes vveres ore er a cros
a:e‘sessecd id rdupbicarasArpend o mieat proteini s;dlmﬁnontwaseadnﬂmd wih alhound 1 pL

ol |.ow i rt. T |t i | assifie

ﬁgf :} %ar’@%n@% rrggérgé)l}sl ’sag%o%d?noggqg%rggﬁaqtlﬁ%g p:(%hg 8ﬁcwer sﬁde, ang the well
wassegied aith dime indededs sl(t?ngejhe‘r@amg ahgagiag @rwdxpdanmat The plates
cont ai ni.n . xtures o ci pitat eci es_and

P9 TorRy ™ apigt &R Bly BB GRR) 6 dnd BERS ag Pittprmed mutiple
mhef§tia4|r@ merfelldvh@tmqﬁdaySZ5‘hE>caﬁ¢]hcms4wereFEE£s#@G into clear drops,

iumacetate grid s nha .4 vapor -

B+ HoMBAEW RGN re TN S TR FETHNO8 FOGHR' 207 GFPPsAeptaining
wieUres1bff grecipitdted speridsdnderystaat ai ni ng around 0.1 M

sodi um acetate at a pH of 30 around 5.2. The protein
concentration was adjusted to 50 ng/nL. Except for the

RESULTS: Frorne @R twets bodest&E ndlchRtas wem shiseheds wer e
identical with those of Exanple 3. RESULTS. Fromthe

12 wells assessed, no crystals were observed. 35 35 WO
2008/ 057240 PCT/ US2007/ 022622

Example 6 - PEG 10,000 / sodium acetate grid screen in hanging drop vapor dif-

fusion mode, different protein concentration

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to 45 to 55 mg/mL, preferably 50
mg/mL. Except for the protein concentration the process conditions were identical with

those of Example 5.
RESULTS: From the 12 wells assessed, no crystals were observed.

Example 7 - PEG 400 / sodium acetate grid screen in hanging drop vapor diffu-
sion mode, different set up
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Exanple 5 - PEG 10,000 / sodium acetate grid screen in
hangi ng drop vapor dif- fusion node D2E7 was buffered
WO pa0s/0572buf f er cont ai ni ng around 0.1 M sodi um BCEUS1087/022622
at a pHof 5 around 5.2. The protein concentration
vvas adj usted to 10 ng/nl. A greased VDX plate and
uare Opti Cl ear plastic cover slides were used.

fe:% ‘oivag buffgred; ilg) & Pulterseaniaining aerundi G Mﬁ@dlsmqﬁa aw pH of
RS, le?&&%ﬁ@c%feﬁﬁétlon%@é’éﬂ%tgdﬁ@ 1048g/nf0! uti on and

[ water in each well. In"this exanple, the
acet ate buffer nolarity 10 was kept constant at around

3 Pﬂea%d 900 (TiE ahd N8BSk ﬁﬁ‘&tlﬁ: rce%rasr.eéme/’e%s%wsddm of a

ound 14% w v 1 n 2% st eps. was around
naﬁtimrresﬁrvo'Ea@Ihtl@bwas threnareé by admms acetate @!ﬁ@lr,l Wk ov/v PEG

e, oun%) %uo‘?ﬁLarf?if AT &leAt8r E\Q%a‘éh'm%] W@tﬁlsa&ghgb‘l‘éj i B&atate buffer mo-

a partlc reservolr [Ution
lg ity awas @mu«qne@nt pt asind Gd\Wrard PES 4a®|dvasha;oum! |32% w/v and

%@énosﬁu/oj%v V“"ﬁehpl-tl W%s' cytﬁ{a{rfg, cﬁj(,i ?.5,’ 5. ?e@?o?tﬁ'ﬁ%a%h 8onrtiition was
angl ng drop experi nen € plat’es 15 were stored a
mbis&aq!tintdepmeammmd Mutraf peatpin amlutbhev@rammxwamth around 1 pL

(ﬁ%éaq{lémﬂ rgyé db Lcﬁutlotn' dF3 sgﬁl)gré i %rlpn ogc /1 8 &c]ér’ 8‘% the well

e con I ons” wer e assitie
wapsalebwitaitre ingemexhslole, gersaigig @ahaoging drappexperiment. The plates

OB P DL B iar s 02059 A BlssTh BPipBl o
ttrhes dﬁnngethééol&m&q;sm days. thsbadmnmanaemmeemto clear drops,
FRGPAG= gy =05s0 P ehictof ot HEGENG PRI AD GG tainng
ixeeNdirmédipitatetbsgettes ama&r;kmﬂé.ered into a buffer

contai ning around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to

ABSUDT S5 romy thd- 24 ehé asseabad, PO crysligiwerdotsepiedf or t he
protein concentration the process conditions were

identical with those of Exanple 5. 30 RESULTS: From
the 12 wells assessed, no crystals were observed.

ample 7 - P 400,/ sodium acetate grid s¢creen in
EXATBRRD JPEG SRLroub aee8s G scrasadn RANGIS Grp Yaror diffu-
$iBn Ao dDdRENISNOroTeih cBhdéntptihaiiPedidp D2E7 was

buffered into a buffer containing around 0.1 M sodi um
acetate at a pH of

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to 50 mg/mL. Except for the pro-
tein concentration the process conditions were identical with those of Example 7.

RESULTS: From the 24 wells assessed, no crystals were observed.
Example 9 - PEG 400 / sodium acetate grid screen in hanging drop vapor diffu-
sion mode, different set up

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to 10 mg/mL.
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around 5.2. The protein concentration was adjusted to
10 nmg/mL. 5 A greased VDX plate and square Opti d ear

w@b@swvsr4cover slides were used. 500 pL of a PCT/US2007/022622

particul ar reservoir solution was prepared by adm xi ng
acetate buffer, 50% wv PEG 10,000 solution and MIIi

Q water in each well. In this exanple, the acetate
/befqaé¢d ¥PX plateiang spyareldepiiCleasriastiscowsr sdes waregused)po0 L of a
ﬁ?ﬁ%uﬂ?@eé’&%ﬁ"@&uﬁdﬂwag p?@péh’é‘ﬂ 1'55%@!%|xu?§ 9H&Qte36l%’e\$,’/ 50% “|Iq/v PEG

The pH was around 4. LT,
{Q’é’rﬁﬁllﬂpﬁ anglAdilli|Q “@é@é@ §é‘€h Wﬂ" do |HW$ é‘éf’t'@P'eAh@ @egtate lpt[ffemmolanty

\Pésoﬁsee'du’b]t %%L}hﬁ'(%‘zé’\ﬂso @@rﬁh JEG7ML 6. 19%’ sl Mlorpdzs P%G 400 was

partic reservoi r solution oh a square Optl

varigd friog @r@ue@ 3874 W, to @reundrd /Y. Theepi wealamnm& hOt A&. Each

dloﬁﬁfﬁ[)lltu %ssalsééjs%ed %?lgrsli@éfenﬂro% n‘E qgg't %rg{eﬂpso?ﬁ%ﬁrv&déeemrmxed with
e plates were s nperature

avbmcbt ubm ao:farttdmlar desspeingtiution rong mrermpthe!aeplasﬁlmwer slide,

Sl el BB ek S g BB A0 Pt okt

delataspwemel stoteait atoambenb;mnmamamsa Mingscopysofathe @nods was per-

5087 oD P S LS T b Wbt

mioyzseail drope rdpopsbemttairidg ramnEpﬁnmltgn(& , -drépis@obfEning crystals and
e MR, MiSuls' G pRElREe BraRe R tuREBh: /o  on and

set up D2E7 was buffered into a buffer containing

RRRUETS o b8 A TR BEEbR0G a8 nlidle e 95360 e

Except for the pro- tein concentration the process
conditions were identical wth those of Exanple 7.

RESULTS. Fromthe 24 wells assessed, no crystals were
EXsepleco. - mc;memﬂoduﬂn -acBlate 410 s/cr@aﬂimmm@g dv6p Yapet diffu-
screen | |nq drop vapor diffu- sion node,

ﬂ??f?ﬂqﬁﬂ ﬁkﬁ? MPE7 was buffered into a buffer

containing around 0.1 M sodium acetate at a pH of 35
around 5.2. The protein concentration was adjusted to

'1%)57@’,5%1?““9"?(’\,‘@02%QBV%I?PZ‘W'PQ:WQHSQGI}*]M?Q@Q@ acgtate at a pH of
&benssd. MSpmter orrBHtratbnalR dapididd ®alo MyMiti c cover

slides were used. 500 pL of a particular reservoir

sol ution was prepared by adm xi ng acetate buffer, 50%
Ag¥eaBESV DXOate tndtdqare2Dstidkdr! dladid 6B slidds \ﬁ@f@h.lS%l 400 pL of a

In this exanple, the acetate buffer nolarity
particular reservoir solution was prepared by admixing acetate” buffer, 50% w/v PEG

400 solution and Milli Q water in each well. In this example, the acetate buffer molarity
was used at around 0.025 M, 0.05 M or 0.1 M. PEG 400 was around 28% w/v or
around 30% w/v. The pH was around 5.2, 5.7, 6.2 or 6.7. Each condition was assessed
in duplicate. Around 1 pL of protein solution was admixed with around 1 pL of a particu-
lar reservoir solution on a square OptiClear plastic cover slide, and the well was sealed
with the inverted slide, generating a hanging drop experiment. The plates were stored
at ambient temperature. Microscopy of the drops was performed multiple times during
the following thirty days. The conditions were classified into clear drops, drops contain-
ing random precipitation, drops containing crystals and drops containing mixtures of
precipitated species and crystals.
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5 was used at around 0.025 M 0.05 M 0.075 M 0.15 M
0.2 Mor 0.25 M PEG 400 was varied from around 32%

wWoLeosns72a0 ound 34% w/ v. The pH was around 5.7 PCT/ASD07/022622

Each condition was assessed in duplicate. Around 1 pL
of protein solution was adm xed vvith around 1 pL of a

articular reservoir solution on square Opti C ear
gﬁ%@ﬂi Feamdpe 48 iwglls asseseed, Re °W§Fa}'5 Wake aksgrved- wit h t he

inverted slide, generating a hangi ng drop experinent.
10 The plates were stored at anbi ent tenperature.
M croscopy of the drops was per- forned nmultiple tines

EdmPE 1NPEG!doB\UoRshihEd With PEES,000EsSAUMN ddetsts giff Screen in

classified 1nto clear drops, drdps contalning random
hangingHrop vaper diffésien éegdeai ning crystals and drops
containing m xtures of precipitated species and

crystals. 15 RESULTS: Fromthe 48 wells assessed, no

R2Ey& wab duftered iotosz buler. coRtaning araldd-0. PIMssadiony acetate atna pH of

B65455, d Jbl¥ SSbeh i B RERO L [ ST

buf fer containing ar ound 0.1 M SOdI um acetate at a pH
Ryreref P e o BBl B aT HEE s Tt e R or o

mirmmllaraesmv-r selLficte wasgprepanee ty adfifixing acétate budfer, 50% w/iv PEG

05 SO S50 B 5B AR kRSP ot

tyales kept ceastimtat Blountio. 1 i, ane REGD4,600 wgg vasted 84 around 4% wiv

{

B SR 540185, SRl U o3 MBS oo

[Tésetaré] soRtiony auoshcenfations of abouhdoz49%.wiv, 269 Fw/e.028Htw/0rdr 30%

5205 3RS bk Dk R o s BEESbDgootcate

Ardund @ Serof pirstedoliitiod mva@radmmmtm:@phd @ pﬂ_&ﬁf aOd)arﬁéulafr reservoir

SAG P Srbare Ogheler Sy SovAR Ao Gl el S $Rala with the

infetaal sHtE SgemerLing tadtiRdingedrog Bk & itterit el'ﬁéeﬁla{eblfv@re stored at ambi-
M crosco%of the drops was perforped nultiple tines

oMl teReEratiffe NigtoseRpy ] the Araps WasyRerionried muipia froes dyadhe fol-

16 SthiryeshysNtrRe CoRdifiott ABfe clHSHMRY ﬁWE@derdp@QdfoﬁQ%ﬂiammg
preci pi fation, drops containi n%Fcr ystals and drops

r@aﬁeramq'@taﬁw&tféf%% ceptaining Gryels @ndArers spieinivg raixiyres of pre-

@.Wcﬁ%&.e&%n Men2fi8/ 057240 PCT/ US2007/ 022622
ESULT Fromthe 48 wells assessed, no crystals were

observed. 5 Exanple 11 - PEG 400 coyrbi ned with PEG
HESOLTS: FeRitHER2GRIRAS95dd] n8 ThRRIK WBre observed.

Example 12 - PEG 400 combined with PEG 4,000 / sodium acetate grid screen in
hanging drop vapor diffusion mode, different set up

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.2. The protein concentration was adjusted to 10 mg/mL.
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hangi ng drop vapor diffusion node D2E7 was buffered

into a buffer containing around 0.1 M sodi um acetate
wa@eoog/opi4of around 5.2. The protein concentr aPCDOSHa%022622

adjusted to 10 ng/nL. 10 A greased VDX plate and

Asgtears@d VDX glateaindibqaaiel OptiCv&Tpladtit @8 erdiogs W§I%djseaO§bO pL of a

of a articular reservoir soI ution was pr
Fg&ﬁ*ﬁ%’rfﬁs‘%&@{ SPHURRE Prepsted Ry \AAPIkNg aceipts %lﬂf)eu,t A W/V PEG

206 8ilitidn e@d’ﬁﬂlﬁ@ Wd%elﬂﬁ‘éacw\'ﬁ)eh Inhifis ERarBpIE X MeRIcBtatd B@ffer molar-
acetate buffer nol ar- x"vﬁf‘ﬁ’ g)ngpt constant at around

ity. waa\}fepaﬁanmaaam@dwa*s 4.809 wias yadederyajourst 4% wiv
th AréirUEE WA a8y s'té%szgﬁﬁlltﬁﬁéous@ pid @cmewia@ haded%'é%é%c; 4,000

was added to the / dtetate sol utions
lcanetatarsplutipenat mncsnwmszut%rwnﬁ 3P W §2% 28, M% WiV or 36%

wWRYTh Y wid @rdUlddes t@(oﬂﬁﬁlﬂﬂ &t Q&ﬁﬂﬁgﬁoﬁﬁs 85%%%@ in duplicate.

condition was assesse I cate roun
Avogne it iLsaf Ipneteiprsoldion madedxemi with arogodd L ¢fla pdrtieular reservoir

BRI AsqLaRHREar AL LB, B B8 Sk, win e
iQ@rtemﬁd;de egengratlog a tgpagmgairppgxaerhmrm Tie platep were stored at ambi-
%?é rrper m'e I\]Pﬁ%sg%%t&sth% o‘f)s%\tla% dr?eqfo%e@mzjlt é)re%e@%mﬁse 8uring the fol-

ure. rops was
lowingi thiry dayse3hel lmn'mgonmwefeomasslfm imtp clerar tropd agmops Tdoataining

[ t].00 e ro
R A 3raNEh b SO, s ot BB RRures o pre-
apitadechspecmacindicostale ont ai ni ng mi xt ures of pre-

cipitated species and crystals. 25 RESULTS: Fromthe

24 wells assessed, no crystals were observed. Exanple
RESULPEGrddGhe aabichedsssissdd, REGrybidld@ere chzdve) acet at e

grid screen in 30 hanging drop vapor diffusion node,
different set up D2E7 was buffered into a buffer

cont ai ni ng around O 1 M sodi um acetate at a pH of

G 8 om0 3T R 5 s Bpor

mémﬁmddy[&mpiem getaui]d squar e QOtl Cl ear plastic cover
slides were used. 500 pL of a particular reservoir

sol ution was prepared by adm xi ng acetate buffer, 50%
[WéE/? WE@buﬁel%QQn@C& bbﬂfé’rrbo@f%l% latdun@ O'\ﬁt!\ﬁfsodilﬂmea?t,‘éthte at a pH of

In this exanpl e he _acetate buffer nolar-
%&n%é& 6drizbant: 4 & &%J hg.Protgin senpepizedion Wae %@ted to 10

Mgmiled fromaround 4% wv 5 to around 8% w v in 2%
steps. Simultaneously, PEG 400 was added to the PEG
4,000

A greased VDX plate and square OptiClear plastic cover slides were used. 500 pL of a
particular reservoir solution was prepared by admixing acetate buffer, 50% w/v PEG
4,000 solution and Milli Q water in each well. In this example, the acetate buffer molar-
ity was kept constant at around 0.1 M, and PEG 4,000 was varied from around 4% w/v
to around 26% w/v in 2% steps. The pH of the acetate buffer used was the same as the
corresponding protein buffer. Each condition was assessed in duplicate. Around 1 pL of
protein solution was admixed with around 1 pL of a particular reservoir solution on a
square OptiClear plastic cover slide, and the well was sealed with the inverted slide,
generating a hanging drop experiment. The plates were stored at ambient temperature.
Microscopy of the drops was performed multiple times during the following thirty days.
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| acetate solutions at concentrations of around 30%
wyv, 32%wWv, 34%wv or 36% wv. The pH was around

wd@sobnaeughout . Each condition was assessed iPCT/US2007/022622

duplicate. Around 1 pL of protein solution was

BEorRfions %r@&lﬁs&ﬁedlmﬂi—d@ér &oﬂ@rdrbﬁé%@ﬁalﬁlﬂé @éhﬂ?ﬂrﬁ prec:pltatlon
sol ution on a square Opti G ear plastic cover slid

HARE coRiaifing cryRialssand diPPficcRtainig WPW\?let@GC'B'th% species and
&ﬁgggatlng a hangi ng drop experinment. The plates were

ored at anbi- ent tenperature. M croscopy of the
drops was perforned nultiple tines during the fol -
REYY %tﬁ?bﬁ\ttﬁe 8% Wells AR e 8RE hb icARBIVFER s@ﬁébf I ed
into clear drops, drops containi'ng ran
precipitation, drops containing crystals and dr ops
containing mxtures of pre- cipitated species and
crystals. 15 RESULTS: Fromthe 24 wells assessed, no
Examplel1d VREG 4000t sadiumBeetate griciscrepid haoging/ drop vapor dif-

' ] creen in hanging drop vapor dif-

égmpﬁbgﬁ%&ﬁg%ngééﬁ&er ent set up D2E7 was buffered
into a buffer containing around 0.1 M sodi um acetate

r. 4.0. Th

o SeBlinBa. Britae BeraigBnlbs) Bamtie 9.6 el e seole butfer
rgola diyeathivibap Ikaptecoasﬁnsmmomdcmz MO necldiritp bBsretipitationdiufier)
slides were used. 500 pL of a particular reservoir

sol ution was prepared by adm xi ng acetate buffer, 50%
RESUPES: FrdmQné€ 180 vells asseasut!, Wb lchyistald wadeasbsetve@ach

well. In this exanple, the acetate buffer nolar- ity

was kept constant at around 0.1 M and PEG 4, 000 was
Exampie 1f5r -OIHIEGM)(DOM/ didiwmvactfate @rixl Seredn 216 Hangingi dropXrapor dif-
fst:aq?ﬁ.g BH of the acetate buffer used was the sane
d8'qngo %@B&ﬁﬁ protein buffer. Each condition

was assessed in dupl icate. Around 1 pL of protein

ol uti gn wa W th ar Lof a rtijcul
it odmeneErdniatons s coafialiod repies Lo Comaatthe aosiate bufter
Relaly wHidras Repd cofarmel . 1IAsmaratyes p%dd’laﬁdﬂ'ﬁbdﬁéY}er ted

slide, generating a hanging drop experinent.
pl ates were stored at anbient tenperature. 35

MESUDFS.aYmAhe t AL wAIPRE AR, R ChRTIEWerdWpsbRbE. i Mes
during the following thirty days. 40 WD 2008/ 057240

PCT/ US2007/ 022622 The conditions were classified into
clear drops, drops containing random precipitation,
drops cont ai crystal s and drggs cont ai ni ng

ni n
Exampled$ OI?Eglrde&op/ $qdivg agetate atidysereen in hanging drop vapor dif-

fusion mode, different set up

The experimental conditions were identical to Example 13, except for the acetate buffer

molarity which was kept constant at around 0.4 M (molarity of precipitation buffer).

RESULTS: From the 144 wells assessed, no crystals were observed.

Example 17 - PEG 4,000 / sodium acetate bulk experiments
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crystals. 5 RESULTS: Fromthe 144 wells assessed, no

crystals were observed. Exanple 14 - PEG 4, 000 /
wao@Bas23acet ate grid screen in hangi ng drop vapor/U8i007/022622

fusion node, different set up 10 The experi nent al

DZEWivhs Goffersdriatol 41 8offércentditindoasupldeD. 134 sediompéce‘ta?té at a pH of

aypinf§ Brfhprota EoneBleiEy vk e Bmeout ror)

RESULTS: Fromthe 144 wells assessed, no cryst als were

observed. 15 e 15 - PEG 4,000 / sodium acetate
"ijr é“%tort%@frﬁ(?%“lhggfﬁ'\ Wef ecﬂ'wegd'bt@rm% Erpepdarffypagtigpdubes. A 24%

ek E 4gi0onk oSel éaa.uﬁhsc&é@%ﬁaﬁatm# 5Slitibh A3 ti¥afe to the protein
identical to Exanple 13, except for the acetate buffe

sobitiaps HRtlthe wAIEeH ReeAme BHoNipRBeaYR: SHDSeIUENNY. (HEPRNAS pipetted
Sfth@éﬁﬁﬁdﬂs r{ﬁ%t' il méfgoﬁftl)ons %ve 3F Egﬂhtﬁﬁs ﬁfb‘}hd’belglréferred to

assessed (0] cr¥sta S were
asaayllacwe@llf/zatmd tratierc waaperfemed al @mbéant ‘termmmfgrmfg»r tivaogamples

PR E for ttf&@oﬁé&hé@s%%gég fouBQ%Em dalnla”?)f E%;h Prp of s]e_aénples was

experlnent co It on wer e
sred st afbient temparaturg er atud @ respedtisely t Micwsicopy Wat ukgfiguots of

‘G2 FRps va REG A ol R R Do G BEL T O
crystals were observed. Exarrpl e 17 - PEG 4, 000 /
S S0 abE i S Mo B R il 2 o rer

contai ning around 0.1 M sodium acetate at a pH of

around 5.5. The protein concentration was adjusted to

10 ng/ L. Four aliquots of 500 pL each were pipetted
Exdmpled@r- Eﬁeeﬂm&ﬁ sodiemcddedate tgrizbscreén 2 %angingkdBop vapor dif-

000 i cetate buffer at pH 5.5
ég "t"f'Sﬁe’v%ée'ie é%ra? ®t he protein solutions until

the solution becane slightly opaque Subsequent |y,

Y S 50 RS B 2 3L R bges vere

de up @Rd Btordd strgyg.al | i zation. Titration was perforned
at anbient tenperature for two sanples

RESULTS: From the 144 wells assessed, no crystals were observed.
Example 19 - PEG 4,000 / sodium acetate grid screen in hanging drop vapor dif-
fusion mode, different protein concentration

Except for the protein concentration, which was adjusted to 5 mg/mL the experimental
conditions were identical to Example 13.

RESULTS: From the 144 wells assessed, no crystals were observed.

Example 20 - Ammonium sulfate / sodium acetate grid screen in hanging drop

vapor diffusion mode
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and at 4 C for the two other sanples. Subsequently,
one of each pair of sanples was 10 stored at anbi ent
wWo esoposRBuUre or at 4 C, respectively. M croscopgT/o82007/022622
pL aliquots of the sanples was perforned nultiple
times duri ng the foll owi ng week RESULTS: From the four

GPhwes rulaRE B BLE GnariB Proaunart, ML By Ghele 2t a pH o

atapsd 5.8 The m@uoaorm@deatmhl wdseddpited @Moahginilr e The
experinmental conditions were identical to Exan'pl e 13.
However, the tubes were 20 set up and stored at 4 C

RESdedSV DX Slatetdha shﬂtére%bﬂ@e@r%ﬂ@ﬁn&%@ver@nd@i WetedlsedWeBE L of a
observed. 25 Exanple 19 - PEG 4,000 / sodium acetate

RAFIGHaY PRRIVOT FOIRUNGHVAS PEEPBESC, Bl 3R miIng. aeirle SHitgro gEIMonium sul-
el BB BAILIRIOARE il eN RER n@bbmw%m%.s%én{pi@ RS 8b&LfR buffer

concentration, which was adjusted to
raQlaBiyi wasnkapt copgiati atiasund i . ansrthe mm@wmﬁﬁﬁéomgentratnon

wis Grredlom OFH Qmoté@ l\ﬁ-ﬂ‘ﬂst\@ﬁé bfo §§9t\ﬁ3ﬁ'?‘éj?H P the X@ét%h%uﬁer was

wer e observed anpl e Amoni um sul fate /
arewchd & T@WGh%rB@rﬁ\ ¢Qﬁ1dﬁ'9hg\laﬁg§S§¢%ﬂ9d i gupliggter Around 1 L of pro-

f%.é\f aétiioq’ln Fﬁ%d%t@%@&{) Z iﬂ_ooip gﬁa%%@ﬂe@@r@&?%guion on a

into a cont'al nl ng ar ound
squgtﬁjomﬁils@@plas@ eqven sfie, @'nd the o@ v s,ealemwltrprﬂm isverted slide,

GREFAPY PRI B0 bbh et 18 DYy ook b MRS ot ambi
temperatie dVicsasgopy. obtheedropmwas @arfamneob@eitlpleltm@_cﬂiumgdhe follow-
RO SRR, Lo\ BRSLRGS LBY LE  BETRRpATe rn
ddm presipitatiore, droprecentainiag erystdl$ @nd dnepsacdrtainingsniktepss of precipi-
tgper&ségp Ld g]ryg{é%d 0.1 M and the ammoni um sul fate

| on

conc was varied from0.5 Mto 2.5 Min steps
of 0.25 M The pH of the acetate buffer was 10 around

BB ESIOR 19 RS0 Al B AR R R

adm xed with around 1 pL of a particular reservoir
solution on a square OptiC ear plastic cover slide,

and the well was sealed wth the inverted slide,
@mﬁpletmngswuhaﬂghlbgddr/mdmmedb'emgridﬁme@i i BRanging irop va-

por G aifBsidndnsgLr €d at anbi ent

D2E7 was buffered into a buffer containing around 0.1 M sodium acetate at a pH of
around 5.5. The protein concentration was adjusted to 10 mg/mL.

A greased VDX plate and square OptiClear plastic cover slides were used. 500 pL of a
particular reservoir solution was prepared by admixing acetate buffer, sodium chloride
stock solution and Milli Q water in each well. In this example, the acetate buffer molar-
ity was kept constant at around 0.1 M, and the sodium chloride concentration was var-
ied from 1.5 M to 2.5 M, varied in steps of 0.5 M. The pH of the acetate buffer was
around 5.5 throughout. Each condition was assessed in duplicate. Around 1 pL of pro-
tein solution was admixed with around 1 pL of a particular reservoir solution on a

square OptiClear plastic cover slide, and the well was sealed with the inverted slide,
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multiple times during the follow 15 ing two weeks. The
wa@omdiosizans were classified into clear drops, PEDPS2007/022622
contai ning ran- dom precipitation, drops containing
gengettiag 2 rangirdr arpp e&péﬁrﬁémi Tige plaxgsiwere st uprapdi ddred at ambient

tat ed sgecl es and g al s. RESbJLTS From t he 1& wel Ls

tgupgaliuy. MiGEscPRy p ih§ Ve LeHQEpd mylgple,t ripg the follow-

|§§’@N¢J Weekd. orHedeonditionslinered 3Resifé® intd bkiaﬁ@ c%@ndﬂobs containing ran-
hangi ng drop va- por diffusion node 2 7 was

qom Pesciifation, &’%Pso‘ﬁﬁr\‘t%i"”@ Shisialmang %mtmmg NNiXtYERSLPh Precipi-
taefispb8esbindchbtarf around 5.5. The protein
concentration’was adjusted to 10 ng/nL. A greased VDX

pl ate and square Opti C ear plastic cover slides were

R@%LT@S@gﬂthé’é wells Hés!ésb&&“n%rcr&s@?%v\é% b Cﬁ%?dédt i on was

pr epar e y adnmi xi ng acet ate buf lum chl ori de

30 stock solution and MIli Qwater in each well. In

this exanple, the acetate buffer nolar ity was kept
constant at around 0.1 M and the sodium chl oride
Bxamplat22at PEG 4,000 Asgdiumcatetategrid screen én haaging drapi veagor dif-

fhg.o%t,ﬁgéegf,ﬂﬁ el\éwfout h't f the acetate buffer was

aroun condition was assessed in
dupli cate. Awound 1 pL of pro- tein solutlon was

[%E? ?/Sg bWﬁEll%dqg@%guﬁerpéoag{lm@ Q?CMhH s{)&ﬁﬁr%%lt{te gt a pH of

'on on a squar Iastlc cover
anehd 56. T proteirscareehication was admstedwtmérmghmlsl ide, 43
WO 2008/ 057240 PCT/ US2007/ 022622 generating a hangi ng
drop experinment. The plates were set up and stored at
/agha'aeedi VDD(ep‘rateramdlsqearel\ﬂ)pirmsarmstlofcovdmhdbsa\pere\nmd 500 pL of a

retlr TRer Rt kBl eS Tl ed BY elfiung phctele pulfhy. ' $8% wiv PEG
dO@IpSquttbh(mm Mﬂlh@awauerﬁg eacnwellldmttiis egarpple Athk @etatl I@tﬁf&r molar-
Rouas ot SnelEh Bud a8 PR 0B Fasliaed rn Bfauna 10%

wheotarp@d 20ASHASIHER, SNEPL I’TSh%t;ﬂH S)f\mé ec@ta&ebm wa]sOaround 5.5
I um ac tate gr creen

anpl e S cﬂ
Rgrg FCopetae, pArToroaS PGS 01 pEh ETGRC F 68 were
dtifed rt@ any $esJDEE§ busrer §s1bésriedd labwe at éumt:émfan@ﬁ@baow 0®2% and
ar ou ,\/I 800“ Hrp ceft ate at a &
Orh&: E?PB?%‘IVﬁ YcOMRUBAL'r ?&{OK%ESOA‘HJOU%%S&%X VP F‘rLOU“?é WLofa
particular reservoir solution on a square OptiClear plastic cover slide, and the well was
sealed with the inverted slide, generating a hanging drop experiment. The plates were
set up and stored at ambient temperature. Microscopy of the drops was performed mul-
tiple times during the following two weeks. The conditions were classified into clear
drops, drops containing random precipitation, drops containing crystals and drops con-
taining mixtures of precipitated species and crystals.

RESULTS: From the 84 welis assessed, no crystals were observed. No influence of the
assessed detergents on the behaviour of the crystallization system could be observed.
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A greased VDX plate and square Opti C ear plastic cover
slides were used. 500 pL of a particular reservoir
wa@odoasmo was prepared by adm xi ng acet at e buf PEF/USH0%622622
wv PEG 4,000 solution and MIIli Q water in each
Bimple!23 { Bine soa1ae! Esoditm acaar! gridd stiedn iMDharging tdfop vapor
cﬁgs kept constant at around 0.1 M and PEG 4, 000 was
HSI08 Meden ar ound 10% 20 w v to around 20% wW v in 2%
steps. The pH of the acetate buffer was around 5.5
t hr oughout . Furt her nore, ?Ql_ysor bat e 20, pol ysorbate
[BRFE7awas pufersdiiptora beffeegantainipg espungd GihyM sedium: ageipte at a pH of
f g Iy d of 0%
%H%rgcgégﬁghéj@%%% Qf'gzg ggﬂbﬁvﬁsy@% ﬁ{ﬁdﬁlmg@iéf protein
solution was adm xed with around 1 pL of a particular

A BRI BR oS IBNT Rb oo l) il el oo
pariicidar rgeervointsohwjoa Wasnpiepgredr by adrypéng aeetate Dufter, zinc acetate
ot . i .
18 SR e QAR ALEEH, FEBERI HETREGR Bl motr
iyuwasgept lvenstant atvdrognd 0 MeandstheTire acetatietdoocentratior was varied
J-F ey | q S

DTGB L0 S artihais uETRE B HALRIAL oL AEHHR aroun
T throughont. fgchicrtditieswas agsessegintduptichte.prourds 1 @haf protein solu-

. . : t he. | s. , .
G oS4 B R Al Bl A3 B oo
Clearplggitt ®venslidecahad trevwellwa® edlbe with Yisd mveritethslidengenerating a

ld b . 44 2008/ 05724 .
RSB0 Hde s TS s ver§ sE0U8 AR stotdd A amoiepfepperature.
Miceisabsy ofrthel deapseeas perfdnandimugtipts ey dparig theiflfowsngdtivo weeks.

de D2E7 was buffered into buf f er containing around.
e ond5te Wire. sl to o ftaps. deSia GifRiNng s beLarecipiation
dropd ebmtadMICEPstaRt areNdiops cadiaimice chittared of édIpitatdl species and
(g}r,e sed VDX plate and square Opti O ear plastic cover

®&s were used. 500 pL of a particular reservoir
sol ution was prepared by adm xi ng acetate buffer, zinc
acetate _stock solution and MIIi O water in each
B.%?SM-T . From;tae ds wiells assesprd. RpLrystals Waerdse¥slar 10 ity
was kept constant at around 0.1 M and the zinc
acetate concentration was varied fromO0.1 Mto 0.9 M
in steps of around 0.2 M The pH of the acetate buffer
EYaimsle 24N Broad scidehfiPorstnditiciis inGRipd diffisiommode
assessed in duplicate. Around 1 pL of protein sol u-
tion was adm xed with around 1 pL of a particular
DESE W49 ibLff&rabl With @2 MM HERERY 2158t sddiiRchiBlES bliffer at pH 7.4.
cover slide, and the well was sealed with the inverted
e preteinyeanspnifatiey was adjusted to 5 mg/mL, 10 mg/mL, or 20 mg/mL.

Using the Hydra |l crystallization robot, 96 well Greiner plates were set up at ambient
temperature, using several commercially available crystallization screens. The protein
solution and the crystallization agent were admixed in a ratio of around 1:1, preferably
1:1.

The following screens were used:

Hampton Crystal Screen 1 & 2 (Hampton Research),
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15 hangi ng drop experinment. The plates were set up and

stored at anbient tenperature. M croscopy of the
waele@psseas perforned nultiple times during thePCT/US2007/022622

following two weeks. The conditions were classified

HdHhStof Itk StréddS(HatHpistPRESIAréH)Ni ng random
preci pitation, drops containi ng crystals and drops

HayARtan ﬁaﬁﬁxrﬁ%%@@momﬁéﬁ%‘m ated species and
r@é)détﬁieSCIagé?csqﬁﬁé’lCTa%swErL@t@ the Ptéswﬁl'né ﬁn%§§eﬁﬁeﬂﬂ clé@r and The

crystals were observed anpl e - Broad screening
/MT"T'@BWHT %H‘"@F?s(al'ﬁowa‘@'@tﬁwo&g'%de 25 D2E7 was
buffered into a 20 mM HEPES / 150 mM sodi um chl ori de
buffer at gH 7.4. The protein concentration was

Aftgr @silisian oh Pteig tathe crystaltizaiion agentithragdraps pes carglitiane contain-
'\ﬁ%%é‘ tt'\rbecdlﬁ'ééﬁ‘tl #t?@ 'ceﬁcén%%ns 96 destibel Sidvey, thb ?zﬁﬁés were

re set I ent tenperature, using Seve
seatagewith @lelaysea{/talm dsich nbat9ewa§| fet Zatin gHadsoplisatesandrthen stored at

SHEL R EmpBRAE, 10, CL iR 57 G rEhoechith) Mg By of fidtnops was
geasloroed aflersfiveatays angd twelvs dalys, Bisplelatwptyo fﬁhe)cymmxbnsSvgre elassified

é‘ﬁ% %?é %ﬁ@%&?ﬁéﬁg%%%dqﬁ RIEL gﬁ@é%{éa&r{(ammg crystals and

drepeeortaihing iHsixtptesrof SedcipRAteB@peeins Ahthogystals. Resear ch) ,

Nextal The C assics, The Cassics Lite, The PEGs, The

Ani ons, The pH clear and The Ammonium sulfate (all
RESULT&XFram tBe @64 chmpiedgialesonditibng\evauatedd teinderedfcrystals at pro-

Blare b S loberinyef A Bl dESdoy o Rl ot SR ks

concentrations as described above), the plates were

Suadrbb B ERR e el 4. Behisaim ARsublet Phosonate

4 C, ®9 MSpamésuaﬁh dihydregaephosmb;e AVN@Rteswlg@y\nml‘nst E8), 10 or 20
drops rLor after days and twel ve

days, ¥yagi‘p ??5& E"H@ 4#7%‘5 were classified

into clear drops, drops cont ai ni ng random

pr eci l rops c ntainin crystals and dro

‘cont edo ht'\ﬁé N8 8?%’@“%? of-8ci Bi ﬁgﬁorgwgcquggtea(nd-larﬁpton SaltRX,
cryst@d)ss, 10, or 20 mg/mL. and 27 °C.

The crystals showed needle cluster-like morphologies.

The following conditions from commercially available screens did not render crystals.

For detailed solution compositions, please refer to www.hamptonresearch.com and

www.nextalbiotech.com:

Hampton Crystal Screen 1 — all conditions (48)

Hampton Crytsal Screen 2 — all conditions (48)

Hampton Index Screen - all conditions (96)

Hampton SaltRX Screen — all conditions despite “F2” (95)
Nextal — The Classics — all conditions (96)

Nextal — The Classics Lite — all conditions (96)
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RESULTS: From the 864 conmercial conditions eval uated,
2 rendered crystals at pro- 15 tein concentrations and

wo eospesRiur es as defined bel ow, at | east afterPCS2007/022622

weeks. 0.1 M sodium acetate anhydrous pH 4.6, 0.9 M
IS | LTI Msogﬂ@oMﬁm@hes 0.9 M pot assi um

Sl iR B 550 el Bl o8 5 100"
rﬁié)&aler sﬁ-l@lé%ﬂeamdoﬂdlﬁbnsl(gé M ammm um sul fate (=
Hanpt on It RX or ng/ mL. and 27 C

Wlm%%{n@%wmﬁwawg@n QP"@!“E@%@@I i ke nor phol ogi es.

25 The followi ng conditions fromcomercially
avai | abl e screens did not render crystals. For
detail ed sol ution conpositions, please refer to

SIBTR! OPE QSO s SR a W 6268 B AbfGHG#BD Vior air

ton Crystal Screen ditions
fusiontvadedifferent setruen 2 - all conditions (48)
Hanpt on I ndex Screen - all conditions (96) Hanpton
SaltRX Screen - all conditions despite "F2" (95)
DRt whs bufféred Gita as2 M HEPESc/otill mVbsadiyro @hlogde Nefteraat pH 7.4.

T . I ) o ns
Dol gt aRbhabsaiisstds il Ip mbthy oL
conditions (96) Nextal - The Anions - all conditions
[ " 9
A SebS Y plaly A oo M Gl g e useq. 00 b of 2
peotimiar i reservgio 69lutidh Wasuppeparébby aBEGing é@aﬁa’fle mﬁté'r,u'iﬁ% w/iv PEG
ri reen.in i ng drop va i.f- fusi
£GP G3rt I BIORLER G2 TP e e S S molar-
|tyl\mddEE£$ cbndtalt atidrewdi MM, ey PE@ 4000° esncahtratidn Avak varied from
oncentration was t.o_5 / 10
4570 5% % 2Ry e oR b arbli SRRt oA Ringiian Was set up
vsltH 1heonneéqﬁotginmcmmbn§hs’; descrived abonae trodd0 pL obprodein solu-
tion was admixed with around 1 pL of a particular reservoir solution on a circle sili-
conized glass cover slide, and the well was sealed with the inverted slide, generating a
hanging drop experiment. The plates were stored at ambient temperature. Microscopy
of the drops was performed after six days. The conditions were classified into clear
drops, drops containing random precipitation, drops containing crystals and drops con-

taining mixtures of precipitated species and crystals.

RESULTS: From the 72 wells assessed, no crystals were observed.

Example 26 - Hanging drop vapor diffusion experiments applying the Hampton
Detergent Screen

D2E7 was buffered into a 20 mM HEPES / 150 mM sodium chloride buffer at pH 7.4.
The protein concentration was adjusted to 5 mg/mL.
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particul ar reservoir solution was prepared by adm xi ng
acetate buffer, 50% w v PEG 15 4,000 solution and

wordoBiosimat er in each well. In this exanpl e, PE¢EUS2007/022622

acetate buffer nolar ity was kept constant at around

Atogaegyob/d WZE/‘E@t éhoD@ﬂ:lTer:] g@ﬁﬂeﬂaglémowgs gnc?eitvﬁaie fu@ﬁtﬂn sto@)"/pL of a
0. ol N o St e . e aroun Qo out .
RERICHIAE SRR Volh SOV WaE PEParel B SCHINGG, AGSials: BiTa 0% wiv PEG

£00T Solitioht ArNGillieQ vRSGA leb@iﬁiw@h)(]Mths Bkarpid, theraee@fte buffer molar-
E(roteln solu- tion was adm xed w th around 1

a
aves E‘Eﬂté’P”?@%‘eﬁ“\%‘PW”ds%l1 ¥ ?B"H’ BR FFG f‘ro@Pé’oé‘P?’ﬁrai'G” around 12%

WO 2129, g)/\aashecm%ssdrbm SgﬁﬂrdubﬁoM/eMouWé% gk Bebtein solution
with the inverted slide, generating a hangin

WBSRITIREAWIT RFRUN | oHLed ARATECGlaeiOeAt salvPRAY | e Harhpton screen
SPABREESHEizdd GARSCABY iR THE BB RRSSUSSQRAR] AEABR with 5 L

after six days.” The conditions were assified
of IaelaﬁmCld@fdséer@!f splutians endithe well wasdcealedrwith ﬁb‘ﬁt'@t‘ﬁ"@d slide, gen-

xt a fie g?brﬁf&g GQPé(rﬁﬁ@r{ STﬁ@g)Jé#ééj% Qt'afeot%{ é‘r%ﬂ%gt temperature.

recl tate specl es an cryst > . .
M,Eglggq@_ offthe rﬁrQn$ewa?$2 perormedaaftes sixedttys nbhe egngliting wase glassified

0hs Mo

SR ilope LR Shnining T Br KR et Bystas anc
doiEEy comainipg mitueed of ptegipitazo sw:lelEaﬁststalso mM sodi um
chloride buffer at pH 7.4. The protein concentration

was adjusted to 5 ng/nL. 47 WD 2008/ 057240

FESULIRZFOM0Re 622 wells agseasasl Ny stalsivereanbdeniedc| e
siliconized glass cover slides were used. 500 pL of a
particul ar reservoir solution was prepared by adm xi ng
acetate buffer, 50%wv PEG 4,000 solution and MIIi

L7 b v LSS b5 AEE g

and the PEG 4, 000 concentration around 12%5. w v or

357, e ptSs filpittr ABEREES: 2150 TRt RO onie" 88 Birgy fph 7.4

T}m";trbtzauﬂ eonceetratiop avas skijstdd torb rmf/nilher ftdanghmn screen
on a circle siliconized glass cover slide. The drop
was subsequently adm xed with 5 pL of a particular

Gﬁa‘éeéd’QﬁDX platast arncirae dilitbrizete hlasyVasver esiies werd iséd1e500 pL of

erted sligde, ge erating a hangin ro . _
BT FRAS buer ol datsbs pias i neisdaniod VhBng agmixed wit 250 L o
MEnRenater respebiivey. OKr@tSrﬁ‘dJHJMJLoéf pSrBt%lrdé&ﬁﬁeWEh% sipéttedr 56 a cover
after six days. The conditions were classified into

dPggnd &PB?%WGB‘}Y&%“'&%W&"‘ AIYGdrlatdoiitnp ressryit salytion of a particu-
IEF @B THérWé!I Wa SefEY Hithltse ANEredEQRS shdd)igeh8iafifg a hanging drop
m xtures _of precipitated species and crystals.

experiment. The plates were stored at ambient temperature. Microscopy of the drops
was performed multiple times during the following seven days. The conditions were
classified into clear drops, drops containing random precipitation, drops containing

crystals and drops containing mixtures of precipitated species and crystals.

RESULTS: From the 96 conditions tested, no crystals were observed.
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RESULTS: From the 144 wells assessed, no crystals were
observed. 15 Exanple 27 - Hangi ng drop vapor

waldoBSi2zan usi ng Hanpton PEG / |lon screen D2BFCTNES2007/022622
buffered into a 20 nM HEPES / 150 nmM sodi um chl ori de
Exdrhsle 28t- Hdhging drop Vapgdrediffusioni using MaAPtoR PERY Masscreen, dif-
adjusted to 5 ng/nL or 10 ng/ n.. G eased VDX pl ates
fgpéptaep HPe siliconized glass cover slides were used.
500 pL of each of the 48 buffer fornulations was
pipetted into a well and adm xed wit 250 pL of MIli
Q water, respectively. Around 1 pL of protein sanple
M7 RaBBLHEGAGNbA S0 HI HERPES A1 S mMABSLIGHRPRAE Muki¥r at pH 7.4,
adm xed wth around 1 pL of the reservoir solution of
Bheppretaincepnceatratige|was EFE@‘%‘IOW Weknlseal ed with the
inverted cover slide, generating a hanging drop
experiment. The plates were stored at ambi ent
Thawedmental conditions weps identiqahwitil thnse of xample 27 ovithethie exception

ole 1 Lmes . : '

Rt S Cof SR 8 Bl Tolla®h S IR S gl nd admived
witn5Q0 pii- oigMille@ caterprespegsivelit i on, drops containing 30
crystals and drops containing mxtures of precipitated
species and crystals. RESULTS: Fromthe 96 conditions
RESUERS: fromaheg 48 abrditimnsdestbd arovryistals 2@ raGhEOERY. 057240
PCT/ US2007/ 022622 Exanple 28 - Hangi ng drop vapor
di ffusi on using Hanpton PEG/ lon screen, dif- ferent
set up 5 D2E7 was buffered into a 20 nM HEPES / 150 niM

odi | of | fer_at S — rqtein .
SRR, #5; PohOetiew truf e yaity HaMbR' Low tonic Strengtn
Someeni nental conditions were identical with those of
Exanple 27 with the exception that 500 pL of each of
the 48 buffer formulati ons was pipetted into a well
B2E7 adbsibatieredliftovd 20 B BIBFESDS 190 M séiwatabloride buffer at pH 7.4.

espectively. RESULTS: Fromthe 48 conditions tested,
i BRfn e adisled s Beilol o 29 - rang: ng
drop vapor diffusion using Hanpton Low lonic Strength

(RAe D P13 B TP ErSTPMBRe 9285 CouPhslsoRere psed. | ML of 24%

0
WAITRER 3,380 dyhydRsit 86litisi wak pipeftediitd108 wBIGegpRetveDAround 2
plajes and circle sili anl zed gl as covgr slides were )

'&s@ proggquEaerlewﬁ pipetted onto a cover slide and subsequently admixed with
around 1 pL of one of the 18 particular buffer reagents. Thereafter, around 2.5 pL of
PEG 3,350 precipitant of one of six different concentrations was added to the drop. The
wells were sealed with the inverted cover slides, generating 108 different hanging drop

experiments.

The plates were stored at ambient temperature. Microscopy of the drops was per-
formed multiple times during the following seven days. The conditions were classified
into clear drops, drops containing random precipitation, drops containing crystals and

drops containing mixtures of precipitated species and crystals.

RESULTS: From the 108 conditions tested, none rendered crystals.
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w v PEG 3, 350 dehydrant sol ution was pipetted into 108
wells, respectively. Around 2 pL of protein sanple
wowees/opizpet t ed onto a cover slide and subsequeP€T/¥S2007/022622

adm xed with around 1 pL of one of the 18 particul ar

buf fer reagents. Thereafter, around 2.5 pL of 25 PEG

3,350 precipitant of one of six different

RARRIA (0 AMemoniwe siltae/ Bis-Tris Pd?B?J‘e gtid scyigan in hanging drop
aefudiénidae | nverted cover slides, generating 108

di fferent hanging drop experinents. The pl ates were

stored at anbient tenperature. M croscopy of the drops

EE7 AES bufbétell HiteRA20THIM HEPES | TBREmIHEddAe (chRrilie |b|uﬁ<W &APH 7.4.
seven days. The conditions were classified into clear

egpssteinganesnteainn pasiadysieiadrmgimie 19mgéml-o¢r 20re/py--
containing crystals and drops containing m xtures of

preci pitated species and crystals. RESULTS: Fromthe

A geeased VDX plate anskeiele sieonizedegiisreavec sliges avase used 509 L of a

ARSI K RO e EHT ol s s st

tioan Bisa fridpropane stook sdlutib sind rMilin@ eva@ielDbEFachaselbh uuh ﬂtaas edample,

SR gy wes b5 B 1 AT £30PGes B My B Propane

mulariy, wasO0 rtoMrthroughoDand thel BisA rigr lémsalmb Vﬁﬁ@rmratwasamdund 5.5,

055781 5P BE T HBOTA Bralbh Rl Bt BB e e

padtmn(a:mngelatramns asdesdribat @bste) @kd swithistordge &t amnbient temperature or
st ock .s i on

ol s RroBIET o SRRl Metlla T B L oteP s R ey acmiced
\mﬁsamundndeOoﬁaMarﬂcqu résérvdit eslufbrvon aheircli sitidonized glass cover

HHETGR el ine ColPT aptnne VB SR dengiaing Khanging arop ox

ﬂerﬁhen? The@lat8s Gereldtorecian lah1b||ermgtea4bemu¢ Microscopg lofthe drops was

assess t he three rotel cong entrati ons

SBet Anehrestiiaye g GradnS Secd GEETiY i eAtdrSbs, 3ops con-

tbmlf@&bﬂcﬂtﬁﬁ Préﬁpﬂ&ﬁorﬁﬁ&fp&gﬁn%ﬁnm’r’g eysdisZhd@rops containing mixtures of
y. Around pL of protein solution was

ective
ﬁB%@dSWCEeﬁaé\d&W?éai pL of a particular reservoir

solutlon on a circle siliconized gl ass cover sllde

and the well was sealed with the inverted slid

%@&é\‘-ﬁq rigmdhe At conditipng festsd. npae rengiated cryidalp Iaﬁ?’etgr ee days.
were stored at anbient tenperature. M croscopy of the
drops was perforned after three days. The conditions
were classified into clear drops, drops con 20 taining

EXHOIR 3 2 diimt b&%ssu@h@ﬂﬁ\y@%ﬁéi PhBspitdty 5 s dtudNdtetate grid
dr ops_ cont ai ni ng m xtures of
screen in hanging drop vapor diffusion mode

D2E7 was buffered into a 20 mM HEPES / 150 mM sodium chloride buffer at pH 7.4.

The protein concentration was adjusted to 5 mg/mL, 10 mg/mL, or 20 mg/mL.
A greased VDX plate and square OptiClear plastic cover slides were used. 500 pL of a

particular reservoir solution was prepared by admixing acetate buffer, sodium dihydro-
gen phosphate stock solution, potassium dihydrogen phosphate stock solution and Milli
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preci pitated species and crystals. RESULTS: Fromthe
144 conditions tested, none rendered crystals after

W boosestays. 25 Exanple 31 - Sodi um pot assi unPCT/US2007/022622
di hydrogen phosphate / sodium acetate grid screen in

D ABME e el ARAMis SxhinpRl tHe d6ete Baffer MBIaril) WidsStept constant at
into a 20 mM HEPES / 150 mM sodi um chl ori de buffer at

geprd 01 M, zpd theaghtate duffecrihwaneraunddnt i Satipiafed t o

5 mg/m., 10 ng/nL, or 20 ny/nL. A greased VDX pl ate

and square QptiClear plastic cover slides were used.
Hoofolewipg cambingtions of sedivre shydigensdiogphaie apgspotassium dihydro-

acetate buffer, sodi um di hydro-
%@gﬁﬂ%ﬁospﬁw&éﬂ%dﬁb _ . .

ate stock solution, potassium dihydrogen _
phesphataind0ct M saglium diwdregen Rhosphatesand moaad 8/308 TRsassium di-

PCT/ USé%)rgé%gé@é?a?g water in each well. In this

exanpl € buffer nolarity was kept constant
at - ar epudd ®.6.M\godiumal dihlydroger phogphatef dret anpkhd\@$ ldrpotasdium di-

4.1, 4 The foll ow ng conbi nati ons of
SOdI umhgmﬂécﬁl% Rﬁa bsphat e and pot assi um di hydro- 5

gen phesuhdtOf Meso@umpplhnyémgen phosphate andBamligd bi9uvhpotassium di-

di hydr and around 0.3 M potassi um di -
hydr ogg g W%ﬁﬁ&?%% around 0.6 M sodi um di hydr ogen

phesphataendridB Mreodiud dihgdrivggroptassphatey di - hydr ogen

phosphat e u 0 d| hydr ogen
Phoapnatand e U BHRH et afeat e ™ “hyer ogen
phesphatoeind 2. AMeedidmldiBydvbgardphosphatey dr ogen phosphat e,
- around 2.1 M sodi um di hydrogen phosphate, - around
2.4 M sodi um di hydrogen phosphate. 15 Each condition

B mﬁmop wast det tupewith theethfieoprétein Cmﬂﬂéﬁcﬁlltsiasmes@ﬁbed above.
ution

escrib above. Around 1 pL of prote o] was
ARG LA R solon wae oD RRURT HLokd: bafeuls reservoir
Soltiohi dhna @Qu@resgpmlsamhst@l &sver BlidkStang the Wl \ﬁésl §aled with the
and t was sealed with the inverted slid

h
'@Waﬁ? Iy g@eé‘er@é'ﬁg AMANGNIArER SXRSTiRAHE. hﬁw@a‘ﬁﬁé(feé% stpeecat ambi-
éﬁt@érﬁﬁerﬁtur@ﬂ%brogsorgfﬁf the ARG A4 forfolvhed aﬁmwt.rfﬂés titlhg the fol-

drops was perfor rrultl le tines durlng
Iowmg month. The conditions were cI ssified into clear drops, drops containing random

precipitation, drops containing crystals and drops containing mixtures of precipitated

species and crystals.

RESULTS: From the 72 wells assessed, the following crystallization buffers generated

crystals in the shape of needle clusters:
- around 0.9 M sodium dihydrogen phosphate and around 0.9 M potassium di-
hydrogen phosphate, at pH around 4.1;
- around 1.8 M sodium dihydrogen phosphate without the potassium salt, at pH

around 4.6.

Crystals were obtained with these conditions at all three protein concentrations.

51



10

15

20

25

30

35

| owi ng nonth. The conditions were classified into

cl ear drops, drops containing random precipitation,
wale@pssaent ai ni ng crystals and drops cont ai ni NBCT/US2007/022622

m xtures of precipitated species and crystals. 25

Banhé 32 Froodidh Sotdssibh 8injarsserePhospifaté q|§dBMngacetate grid

crystallization buffers generated _crystals in
%ﬁ?ib"b‘?aﬂgé%@PE"R:Y%BQ’&*@PS'Q"A?%d"f@?"Q“Meg!Rﬂ"GWe

di hydr ogen phosphate and around 0.9 M potassi um di -

hydr ogen phosphate, at pH around 4.1; 30 - around 1.
T\nes@sneumeatahyendﬁgvéﬁ waTe d¢andical with these of Eéa'pglﬁa'ﬁs %@ﬁpt that the

?ﬁﬂage téthp é?ﬁureawﬁlé’éjﬁ‘lereﬁsﬁd tFystal s were obtained with

e conditions at all three protein concentrations.
35 51 WD 2008/057240 PCT/ US2007/022622 Exanple 32 -

§§§%i Hf%:pﬁkﬂ??ﬂéjﬁ‘ﬁ%&bédé §§Jeo°r}8|§3%ﬁ%%‘[sttaﬁl&gii&mbgﬁéjsaé&erated

creen in anglng rop 'vapor usion node,
aydtéleirethe shapepefr reedleccitdtersexperi mental conditi ons were
identical with those of Exanple 31, except that the 5
storage tenperature was increased to 30 C. RESULTS:
Fnotein cdrteeﬁl@atimldfarcamdésmg/mL foll owi ng cr yst allization

buf fer r ha
o1t oAt B b con i ¥ikdloten Brodthall SRFaGlnd BN otassium ai-
- ar ouhydrogén Mczspdamrat gHyoiripeh; phosphat e and ar ound
0.9 M ota [ hydr ogen hos hat e, at, pH around
2 1 " SRR T et ot ROSPBAG Rk Br pBERU0M sar, at o
Wi t houtarduhe4p10t assiumsalt, at pH around 4.1. 15 -
around 1.8 m di roge hposphat e t hout t he
ot ane e 1§ A S RGP PRREB A6 Botsgcsat, at pH
sodi umadjuhyclreagen phosphate Wi thout the potassium
sal t, 20 Prot e n.cancentrat|
5 Bund AP AR iy gerPRaB e T ar T8 POl salt, at pH
phosphatgnamd.ar ound 0.9 M pot assi um di - hydrogen
phosphate, at pH around 4. 1.
Protein concentration of around 10 mg/mL.:
- around 0.9 M sodium dihydrogen phosphate and around 0.9 M potassium di-
hydrogen phosphate, at pH around 4.1.
- around 1.8 M sodium dihydrogen phosphate without the potassium salt, at pH
around 4.6.
- around 1.8 M sodium dihydrogen phosphate without the potassium salt, at pH
around 5.1.

Protein concentration of around 20 mg/mL.:
- around 0.9 M sodium dihydrogen phosphate and around 0.9 M potassium di-
hydrogen phosphate at pH around 4.1 and
- around 1.8 M sodium dihydrogen phosphate without the potassium salt, at pH
around 4.1.

Discussion of results of vapor diffusion crystallization experiments:
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- around 1.8 M sodi um di hydrogen phosphate w thout the
potassiumsalt, at pH around 4.6. 25 - around 1.8 M

W@ oason2dd hydr ogen phosphate wi t hout the pot asBCT/IG2007/022622
salt, at pH around 5.1. Protein concentration of

@g%mﬁat% ®kfitents vaéreummbuo prittraaliising diiiiddergRted micro scale
osphate and around 0. potassi um di - 30 hydro
V%Oc%q;ﬁmbed asa

'Bﬂtagi')?{%gye SHtcepﬂ—P%?'cﬁuﬁ’RP /48011% geetatguifgricondgion;
b, c?oa%tamtaea%ham% Odiﬁert.heerﬁ&*sw wa}eS@bﬁkmga&nmbtfferem

aroun Di scussi on of resul ts of vapor diffusion

antipedias of sifferase agligre FRRSicly or Degisp itwasBeridassteoatart with these
deMsUF2RAd /f&?r%Ggfger Q’té/ﬁv%l e*p%ﬁHeﬁgatlSPm t ﬁ@@tﬁow firf a ¢ acetate

mitirally performed using escri m cro sca

bitfen diddob gLovids; grysialg, EF’E'@SA abngestiggtedi qspmba@élpw ef fiegtorseinfluenc-
|ﬁ§ @?sﬁlIfi?té%f?ﬁ)é%@ﬁcwne&%ﬁﬁgapre@i @éﬂn@ nt conce\rmatlon buffer ionic

condi tion by ot nvent or s 0 were
sAxen@ihraJ\d/nH Hemperatwrelnand thwsiitowal desidsd tdicontinuerwith broad crystalli-
j e Lk r.ori-gi i1 a
20h Yfbere Hers] trolioif oJue vlielf?Bt ERGHEER i, Mie"Slreening
megassi Ripalyaitivas surerisingGodnd that sediem ditydtages phbsgitate in acetate
' 0 t
Sfor %, pBUAHISP SN Soeffiol 8287, ol BUEThTRbSlos any toxic
repgett enacwotablaﬂaraalpdnarmmeemcqi ipoiat ofngevagent
concentration, buffer ionic strength and pH
tenperature), and thus it was decided to continue with
br oad crystalli- zation screens, thereby introducing a

[ he caJs |nto the screening 10
l?;ﬂrog% F'c %3'?@“ %n ?prl singly found that

sodi um d| hydr ogen phosphate in acetate buffer is a
stal.lizatjon agent for D2E7 ich does .
ERteeatonciRP i Bthe POl B Gese iRz e ot NalLep Sieang to the
griboapssutioncild the trybtalizationesslutidh bBfordaixiy of the two solutions.
crystallization experinments Concentration val ues given
in the foll ow ng exanples are initial values referring

AlPpH Weluegyit hdraibgcris@duithervisa ebféme tied getatlahiagatatedPBuffer stock be-
[ ons. 20 Al pH

sol ution before ing of the two so

6% LueS Cobined Wiloter Buthiariohe, lkpans Sy ilnlieoh aeal ph bf
an acetate buffer stock be- fore it was conbi ned mnth
ot her substances, |like the crystallization agent.

Alpytter malargies: if aat quP"l?ﬁﬂ othervtise, KRIEr ISR §eetaﬁeé$oer~‘entrat'ons
ih@ siek doltiaR BbRYEpA AARBIMJALYSESly performed using acetic acid glacial.

Example 33 - Sodium potassium dihydrogen phosphate / sodium acetate batch
crystallization at 800 pL batch volume

D2E7 was buffered into a 20 mM HEPES / 150 mM sodium chloride buffer at pH 7.4.
The protein concentration was adjusted to 5 mg/mL, 10 mg/mL, or 20 mg/mL.

Batch crystallization was performed by admixing around 400 uL of each protein solu-
tion with an equal amount of crystallization solution in a 1.5 mL Eppendorff reaction
tube. 400 pL of a particular crystallization solution was prepared by admixing acetate
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in a stock solution before pH adjustnent, typically

perfornmed using acetic acid glacial. 25 Exanple 33 -
w@oasas2pot assi um di hydr ogen phosphate / sodi UPCHUS1081/622622

batch «crystallization at 800 pL batch volunme 30 D2E7

e, sbifuat e deréh Bhé’é})hHM &E&Es%lﬁtloh5ﬁotﬁ%|§tﬂchlwogen phosphate

chl ori de buf protein concentration
heek saltiosraad '[U @N%Sqfnﬁ'_‘ th'i@xﬁ@‘Pl?Lthecﬁce?ée Ryfferimolasfy wgs 0.1 M,

&f@’ﬁb@icbta@bum phRfad ardupaned the @mswmg REMBIrRAUSE ot S6Yium dihy-
pL of each protein solu- tion with an equal anount of

‘HF’?%‘I anesphate; K ARSIy Hihydrogen. phogphate, was yseds around 0.9 M so-
digAdifyRiog e%%ﬁdébﬁate"a@n@ Rburkf 0.9 I\W"bﬁdsglﬂl'rﬁﬂnhydroc};(en phosphate. The
crystalli zat| on solution was prepared by ad
rgaetiont lwbes yergpstprruBatozMbia0t PCPeEZe0 Migoswey of Burﬂlf- gliquots was
@9@; yar n phosphate stock sol ution, potassium

[ y@?%gg% ﬁhd;%ghat e stock solution and MI1i Q
water. In this exanple, the acetate buffer nolarity

. f pH was around 4. 1.
%%@ch% néglgr?ggfagﬁég?a%cfﬁ&?n di hy- drogen
phosphat e and pot assi um di hydr ogen phosphate was used:
around 0.9 M so 5 dium di hydrogen phosphate and around

0.9 M potassi um di hydrogen phosphate. The reaction
Exduple\d4d eSodivne dihydregern phosphate éisatdium acktate batobypgrystalliza-

performed after 11 days.
%ﬂ%%&%b@ é wer e observed after 11 days. 10
Exanpl e 34 - Sodi um di hydrogen phosphate / sodi um

NARA —ld 00, pL
FEE9eS ohfieed ios el ErES DT Eraltn Ry plfer o 7.
Fradprotairctdneentestion wdseadjustedotal 10.Mg/mLThe prot ei n
concentration was adjusted to 10 ng/nL. Batch
crystallization was perfornmed by adm xi ng around 300
Batclo brystatizationt was pstdried My admiking arouddBao | ANSILAE pfdtein solution
C%g% %lghéltzq?%@%t Oggllyg%élgntr_ono§0?lgloadpﬁ }:§E|pr§lr IEppenéorff reaction tube.

Sooysit af & meulanc@abmtatm stmlon mqfr@phrb&b dﬂmn’@acetate buffer,
acet at uf fer, sodium dkhsyfl hos&hate st ock
(o] tlﬁ tawp

AR 99 VINCPRNALS RiRC Ml Qrigpter. pHEis example, the

a’rb”eﬁtéltbﬁff&uﬁf)l@ﬁtylmsa@ NI, AMRISthE -abetite BUbr tpREWAS BFcRhE 4.1. Sodium
buffer pH was around 4.1. Sodium _di h %{%en phosphat e

Wd&?getrypmhatﬁdnﬂ'amy wagparoyng 1yp My 1y M apd g4 M, respec-

HRRPT8e rédctieh YubeSheere 8aséd anamu.eﬁﬁtew@%t%om%@bpy of 1 pL ali-
ambi ent tenperature. M croscopy of 1 pL ali-
quots was performed after 11 days.

I3

RESULTS: No crystals were observed after 11 days.

Example 35 - Sodium potassium dihydrogen phosphate / sodium acetate grid
screen batch crystallization at 1 mL batch volume

D2E7 was used without exchanging the buffer. Thus, the initial composition was D2E7
50 mg/mL, mannitol 12 mg/mL, polysorbate 80 1 mg/mL, citric acid monohydrate 1.305
mg/mL, sodium citrate 0.305 mg/mL, disodium hydrogen phosphate dihydrate 1.53
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25 quots was perforned after 11 days. RESULTS: No
crystals were observed after 11 days. 30 Exanple 35 -
w@oasas2pot assi um di hydr ogen phosphate / sodi UPCHUS1081/622622
grid screen batch crystallization at 1 nL batch
gﬂrﬂu‘fﬁ.‘so@%ﬁd 8ro éﬁ%h%ﬁﬂé@é”deﬁ%ﬁﬁ@n@%%%m %Hfﬁdium chloride
the ini conposi tion was D2E7
EriRIO(BE- Pﬁﬁﬁg/ rrL pol ysorbate 80 1 ng/nL, ci t r| ¢ acid
nonohydrate 1.305 35 ng/niL, sodiumcitrate 0.305
/[ mL, disodi um hydrogen phosphate di hydrate 1.53 54
Bg%bw@%bl@ygmg apmoncemration pbaregng 10 mg/mi by sidetiomwith Milli Q water.
di hydr ogen phosphat e dehydrate 0.86 ng/ni, and sodi um
chloride 6.16 ng/nL, pH 5.2. D2E7 was brought to a
Bajefe efysielization was peréarmed by aegixnng pyound|590i bnofithe protein solution
i
A 2 e Runs obe SR 2afory o foh i Bih 3 98 pBFPLS S0 L of o
mmwlaarcrmmuatlamglntlorowae pystaaéd by atimixingsatalate duffen sodium di-
f p | _of,
i@%%ﬁeﬂ | étﬁ?tgﬁétéck] &?ﬁt%n, %g%s%rhrenpélpzdd'ogéf gb?ﬂéﬂ)ﬁge stock solution
atdek/ldit @ vimiérfisrg welbdin this ekamlg,cthe @eetatengfehn atadariy wak 0.1 M, and

I Og@ng h a t o
t§§ la&%flagé’]nbﬂfgeq W#%&U%V?ﬁ g? | ﬁ é){ %1 Irﬁe foAlexﬁllgScomblnatlons of
sadamp dibydropen ploesphbte dndffotassiunt ahydrygeﬂaﬁhdipﬁatb/lwm dsed:
the acetate buffer pH was around 4.1, 4.6, 5.1 or 5.6.
The foll ow ng conmbi nati ons of sodi um di hydrogen

phesphata&mdrﬂ)d? Moscatiumh ditydiohga phgsyhaenargpévatied 0T M potassium di-
used: h d% 5 M sodi um di hydr ogen phosphat e and
around r9gw5 SRECum di - 15 hydr ogen phosphate, -

ar oundaﬂnuﬂd Id. gswbleadmnﬂulgyd:rogge pﬂ@émshﬂi‘@icﬁaranﬁb erggM pdtassium di-
assi um di -, hydrogen phosphate, - around 1.8 M
SOdI unﬁ}ﬁérwwmhﬁtﬁosphate wi t hout the potassium
salt, aroudtdls M sddiimMiiBattogen shdeprste §ehomtns pbtabgum salt
wi t hout thglg &Iasslu 4 M sadi u
i

di hydr 84 pra o Tihirbgen 5&9@95@}?%@9%@ griassigRsal

vell s wriuad 2ubmegdrit dilydEegereshaabh&e withemane bbBsigh salt.
the crystallization mxture to prevent water

evaporation. Mcroscopy of the plate was perforned

af trae whilslaese sub%@q&&ﬁfg"—s@gledmte? pYepardtion W ik &pﬁﬁﬂli’ﬁ%n mixture

after 4 days. Exanp - Sodi um pot assi um di hydr ogen
phé&spRYen vyat%r(ﬁypg(pf\ag%tl\ﬁ@r@sg}qyd)f the plate was performed after 4 days.

RESULTS: No crystals were observed after 4 days.

Example 36 - Sodium potassium dihydrogen phosphate / sodium acetate grid
screen batch crystallization at 1 mL batch volume

D2E7 was buffered into a 20 mM HEPES / 150 mM sodium chloride buffer at pH 7.4.
The protein concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing around 500 pL of the protein solution
with an equal amount of crystallization solution in well of a 24 well plate. 500 L of a
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screen batch crystallization at 1 nL batch vol unme 30

D2E7 was buffered into a 20 nM HEPES / 150 nmM sodi um
w@bdossre0 buf fer at pH 7.4. The protein concePCT/aB10071022622

was adjusted to 10 ng/nlL. Batch crystallization was

et dﬁr%tﬁwaﬁdﬁns&uﬁﬁr a8 WhsharEW b ladMixind cd¥atetriffer, sodium di-
sol uti on an equal anpbunt of crystallization

@GFQRGPO‘PMSH“%I?"O%? sQjution, \pefassigMygliydregen phosphate stosgk solution
aNa MAPG/ A G REITINEROBErRe iR ac@t%fet blﬁfé'r Nolanty was 0.1 M, and

crystallization solution was ared adm xi ng
taeeaccataée Bufferept] vesdaraundi4.! ﬁwﬁoé)’eﬂ fglmrpmaer@b@@m of sodium

e qé?rbhoeeﬁéréﬁlhg Igbféggrmrda%%ddmﬁgaraqe We%cgpp,,ed

and water ‘ina
exanpl e, the acetate buffer nolarity was 0.1 M and

the acgtahg 1%“ gddrmdwgérogér‘? Iﬂﬂ?hspgragﬁ ﬁr( d Arofind 6% potassium di-

foll om ng conbi nat1on drogen
phosphhy&ogeniphasphstel um di hydr ogen phosphat e were

applie

and ar S5 S foed ol SRGGH BhoorhAs SRFBOBS AR Erassium o
ar oundhgdragén shmhpbatedl hydr ogen phosphate and around

0.6 M [ iy

ar ound etz AR B RRRE % g8 M pogium o
M sodi bydrdgen plyabipbgtenn Q1209 steps evithoutth@ pMassiemssait) rebpedtively.
the potassiumsalt, respectively. The wells were

subsequently seal ed after preparation of the
Theywelld Wereasubsaquently seeletl aftéb ppaparetioh ofidiiee crystallization mixture to

Qe{é?{)r] wa&ér?qwﬁggraﬁérﬁ_ fg&éc?pﬁleofggo Pﬁ% ﬁla\é\a\%ggrenr\efoo rrnm?igle times dur-
iry md‘"’@“mh@ weekeFuthesmale, fHeadrgstalfyidit bethréabatbiess was determined

e BRh. e obth SRS et b3 CbriSlugh RS, FHIBE R o S proten

EPMBERIHBATA 8 suPefnBnswashsEsadd. was assessed. 20
RESULTS: Needl e cluster |ike crystals were found in
the follow ng eight batches: - acetate buffer pH 4.1
and sodi um di hydrogen phosphate nolarity of around
36Mto around 4.4 (in 0.2 Msteps), 25 - acetate
efllesClugiar '%&%'%WHWPB@%W tbﬁ inllgwingight Patches;
of around 4.0 Mto around 4.4 M(in 0.2 M steps).
Crystal yield was assessed for the batches at acetate

buff er aﬁqnpt@ bufigr @Hsddiangh s(gdwn dihydrogen phosphate molarity of around
3.6 Mto around 4.4 M (in 0.2 M steps),

- acetate buffer pH 4.6 and sodium dihydrogen phosphate molarity of around
4.0 M to around 4.4 M (in 0.2 M steps).

Crystal yield was assessed for the batches at acetate buffer pH 4.1 and sodium dihy-
drogen phosphate molarity of around 4.0 M to around 4.4 M. The crystal yield as de-
termined by OD280 from residual protein concentration in the supernatant was above

95% after five days.

Precipitated species were obviously present in these batches immediately after com-
bining the protein solution and the crystallization solution (milky suspension, typical

light microscopic picture). As no precipitated species were observed after five days, it

56



10

15

20

25

30

35

dr ogen phosphate nolarity of around 4.0 Mto around
4.4 M The crystal yield as de- 30 term ned by OD280

wo e@si0s296 dual protein concentration in the SUuper/nsLarno22622

was above 95% after five days. Precipitated species

W @or%mde@uﬁéﬂ’foﬂﬁ@’ﬁﬁﬁﬂecipﬂat’ébes»‘b@cn@é“réé?% bmalci‘{/é?élh(ne species.

after com bining protein solutiaon and t he

TheRrekn lsztéigh'bﬁug?fﬁﬁtt‘f QS?\d (Mihe ey sializadins mpKure, @pd PAgtein precipi-
t3fes!imediatdIg r%ﬁ&@f&elﬁ'nﬁ‘éﬂtﬁ)be cﬁ§sd’\%dPﬁS\9'éﬁhé@$ V\dﬂ slightly super-

speci es were observed after five days, it
phgeledT pathapserersbelow/seaion. Crustals o) UhGéQPthﬁmef lowering the
doREERY aitu)ﬂn &% @%b&bé@gﬁﬁeﬁ mﬁh%ﬁnér%afﬁe%}gﬁgltét&g Species clearly redis-
crys al l'ine specre rotein iI's
wiecventmeand@re wcweraéf?q/@toahe Qmm@ﬁryﬁﬁaisc ure, and
protein precipi- tates imediately. Some protein may
still be dissolved, now either only slightly super-
saturated or perhaps even bel ow saturation. Crystals
t u

I‘%ﬁ;@% Fvégg %ﬁ; fn éﬁ\pﬁfoidteﬂgﬁ{ds:ﬂﬂa{e{fseédl?gﬂ?@éf% a%ﬂ(ij&’@c%fen batch
aystallizatioh ahi InyL batthsrolgoevdifferent pwtnm mnt:eatratlon
i ncorporated into the growi ng crystals. Exanple 37 -
sodi um di hydr ogen phosphate / sodium acetate grid
B2 twas bsddhithoL®exahpagiag theziatfieo (seatExample 8&)t ch vol une,
di fferent protein concentration D2E7 was used wi t hout
exchangi ng the buffer (see Exanple 35). D2E7 was
beEught breught ¢ aconterdtation ob faraundurocd mylnloby rdilutng the liquid with
Igjlléti n% the liquid with 15 MIIli Q water. Batch

t i zation was perforned by adm xi ng around 500
pL of the protein soluti on vvith an equal arnount of

st al %}I tlon sol t|o
1Z

K stpliE a0k Peuthringd b olining Staufg 5004l 41 B Plgiin solution

mrearaqualkarnadmﬂbxcnygtamz@ttoatwlhbﬁfuemnsml aurrwdn pRe. 500 pL of a

d hat t ock | uti {
A B AREaR G BOD hss Rrerdr e P A fdHte by fop sapium d

hyaircﬁge‘v“ﬁbﬂosphdi’tetd%(ﬂ( @1@[&' PotasBamagiay@bgerd Bhdsphate stock solution
nol ar | the acetate buffer pH was

%]%MWUE}ANaie’o'P aywgl "SH{!]ﬁ EXATER! B BE é‘@%tﬁteptﬁtf@bﬁ}?ﬂaé“y was 0.1 M, and

tﬁ@la@étatey buffépH ¥ak &Fodndodn 3 AL dSo%ufm M@amg@m phosphate molarity
di hyd rogen phosphate to around 4.4 i um

‘ﬁﬁ'sh‘ﬁﬂeé N BrRYSHIFER M sagiyn zi'prgg@pgahow{@t%q arupg A M sodium

?hé@@ﬂ 69 \ME{eBE. THARAIsAvere 3LibyuBhtiyi RRled after prepa-
cryst al 'l zation m xture to prevent water ‘evaporation.

Riiet 85 &spyrysrllization mixire eyt Mstereevaparatiop) Miareseepy of the
Slei i g é?f%rrfw@é R T&tlﬁﬁ@@lﬂunfg%é '?&Pbmgeweémﬁfuﬁﬁé/rﬁ{o?é the crystal

yi el d o one Ipartlcu ar batch was det'erm ned
a

Wid &f ogapartisplar hatch (wasedpersrned bys OPRRD r An @@@wt @t the suspensnon
wés QQ‘erf{JBgﬁ aﬁ"i‘@J l06B ForR! LR GBRFLEHRRrARN iR thd8upernatant was

super nat ant
assessed.

RESULTS: Needle cluster-like crystals were found in the following six batches:

- acetate buffer pH 4.1 and sodium dihydrogen phosphate molarity of around
3.4 Mto around 4.4 M (in 0.2 M steps).
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assessed. 30 RESULTS: Needle cluster-like crystals
were found in the follow ng six batches: - acetate
whoedoBes72pH 4. 1 and sodi um di hydrogen phosphat eP@DUS2007/§22622

of around 35 3.4 Mto around 4.4 M(in 0.2 M steps).

57 WD 2008/ 057240 PCT/ US2007/ 022622 Cryst aI yi eI d vvas
assessed for the batch at acetate buffer

Gairlyed warrsestrehiopHisshateh at srstale |bt‘§fe’d?H éﬂo"%ﬂﬁ’osqﬂ'lﬁ“ dihydro-

ddn gipRatésthallrityl &l o 481IAT Tha @ sk yidiP 89 detdrPiRed by 0D280
residual protein concentration in'the supernatant

fsay vesidysd profain congeghiatiandy the sumemaé%nt (was abeve %é@iﬁ@selght days.
wer e obviously present in these batches imediately

after com bining the protein solution and the

Riegigtated ispagied wesh PbYipwty prespityinghegsebatrlags immediataly after com-

t P, e P [ S
A 0 proreR Ry borark] ey sz lon SASIOR (kG SySPERICRS pical
lyghlagecrosczma pictare) 0As moguledipitaten Speoist W9remtsen/pdtadtteednx days, it
0,

\gse%r?cﬁudseé thE? 4 oﬁrﬁa%ggfehﬁs |?>§ o(ei;n pﬁg&'lr') rgﬁgﬁ'ﬁ&@ofgﬁ%alﬁ]tated species
raaararage@ lbtatar:y'stailtr}ﬁssmbie'sza- tion at 2 nL batch vol une

15 D2E7 was buffered into a 20 nM HEPES / 150 nmM

sodium chl oride buffer at pH 7.4. The protein

Exanoplet38at isodiuna dihydiragere phosphaie igpodium Baetate batch crystalliza-

performed by adm xing around 1 nL

t?##?{%“é'r Ié‘ﬂglgs ution wth an equal anount of
crystallization solutionina 2 nL Eppendorff reaction

QHPE wed e Bl A R HEBRe 1 1 MRE S e putrgrat oH 7.4
TheuprottiryashcegedtiopvesEtistedstoaokng/aiLut i on and M1 Q

water. In this exanple, the ace- tate buffer nolarity
was 0.1 M and the acetate buffer pH was around 4. 1.

BSwdh ¢rsthllizatiordvag @@ﬁphﬁ@pbﬁb&mmﬁgaaﬁohud ViaraL f e Brofeifd solution
reactl on tubes

tored at
e ool mint ool RBgPnaf 222 piL EprerdatLrepaton tube.

AETof arpaRiburay chystallZatioh SolltioBsagdipreba@dttyeadnikih®vtétbte buffer, so-
week, RESULTS: Needle cluster-like crystals were found

digm.irydgpgenRhosaliate stogk o and Ml G w?teat'edh@ f&@TRl the ace-

AR 16uffRP YRy yvasroes M“and thd Bestgelifehpa Warmaeuﬁd ahy Sodium di-
after com 30 bini protein solution and

Sloten MTopabAte MBI GTPPwiG 49 MU BOMSTTah Moyciaction tubes

were stored at ambient temperature. Microscopy of 1 pL aliquots was performed multi-

ple times during the following week.

RESULTS: Needle cluster-like crystals were found in all batches after six days.
Precipitated species were obviously present in these batches immediately after com-
bining the protein solution and the crystallization solution (milky suspension, typical

light microscopic picture). Formerly precipitated species rearranged into crystalline
species as described in Example 36.
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light mcroscopic picture). Fornmerly precipitated

species rearranged into crystalline species as
wale@snszed i n Exanpl e 36. 58 WO 2008/ 057240  PCT/US2007/022622

PCT/ US2007/ 022622 Exanpl e 39 - sodi um di hydr ogen

mﬁmbase- SodiQh umyaﬂﬁeatmﬁprateﬁp §6ditnPaédthte grid screen batch
g‘ai'lal lization at bat ch vol ume, different

1zatiep 4t 4 ol Hﬂ%‘n"%@?’ different potsin sengentsationn gi ng

the buffer (see Exanple 35). 5 Batch crystallization

was_performed by adm x| ng around 500 pL of the protein
R vas Hsedyvithpus exdignaing A biter dseeckxpmpie BPzat i on
solution in well of a 24 well plate. 500 pL of a

ggrtl cular crystallization solution was prepared by
ah gystplizatiqravas pefrferated bé’o%ﬂnﬂmﬂﬂ|310Woﬁ0@qén0f|dh9§tmgﬂ§0|utl0n

\ﬁﬁrfsh eagaltgomarhé ofAEfyét%ﬁi' mrﬁé&oft%qa %upq?éasgbn Wteﬁ ipgatté).%o uL of a

utio vva er 1n a wel
RactigHiarecrystallization tsalutiom was garepased by agmixing acetate) busfed sodium di-

f .
W ﬁr o%@ﬁﬁh%gsgtﬁéli g%n%%a rp% a%@i'ﬁqw él‘ngdro&ge’r‘fi 8HP§pohr%tea rstgﬁk C?olutlon
DM Qovateninredwal).4n Mis axamﬂthetaeptaie Bufter wedldrity was ©.1 M, and
' f
SUISBANFARY p AR 83 3, o BUAIAR AR ooble oy was o
ikt irom asuiop .M toharophditedl Mais 012 M stepedlheuwelispiveret suvssquently

g WY A e

absappy tof th‘e plate mper@memed onltipdestiroes tiuiiriguth e dolvirlylw@€X) Further-

B Bl b o AR Sl B PR, AT o of the sus-

pengnalvas memtefubedraﬂ 1|4[000h©nf aindathe pyoteinocdratoatrativh in 20e super-
sqdi um dl%xégrogen phosphate nolarity of around 3.4 M

%ﬂ%nqﬂa&?r? © Precipitated species and oily

preci pitation phases were al so present in these

AL B0 LR P SRR o ST BT s

crystalliza- tion at 20 nL batch vol une, agitation 30
D2E7 was  use i t hou exchan t he buffer

Exanpl S04y d Iy of eoHmecht M ERToURd 3.6 M.
around 10 ng/ nL by dllutlon W|th MIli Qwater. Batch

crystallization was perfarnmed by adm xi ng around, 10 niL

orpcuﬁp%tggqueglgep Ghf SHY \Mrgqlpltatlon phases were alSo present in these crystal

containing batches

Example 40 - sodium dihydrogen phosphate / sodium acetate batch crystalliza-
tion at 20 mL batch volume, agitation

D2E7 was used without exchanging the buffer (see Example 35).

D2E7 was brought to a concentration of around 10 mg/mL by dilution with Milli Q water.

Batch crystallization was performed by admixing around 10 mL of protein solution with
an equal amount of crystallization solution in a 50 mL Falcon tube. 10 mL of the crystal-

59



10

15

20

25

30

35

35 an equal amount of crystallization solution in a 50
nmL Fal con tube. 10 nL of the crystal- 59 WO

wWQO@8NIRIRA0 PCT/ US2007/ 022622 |ization sol ut POIUSES7/022622
prepared by adm xi ng acetate buffer, sodium di hydrogen

IRBfsT sellRdrewas Qﬁé‘paﬁéﬂi byla@ﬁuﬂﬁ@ abbiatd berat@diurh Nify#Pogen phos-
tube. In this exa the acetate buffer mol arity

Riate gtogk &P'U%\%aﬂ%@o I Qwates ib e wbepln Rigseampimdhe aetate buffer
motd Fity W4l bMdMOQEG thé RestaiAb &I Wak Yar¥@®t 4.12 SUHlu-rW@lhydrogen

tube was stored at anbient tenmperature, agitating 5
RhesPitade arelasity wap fd MatTbejukehwre stored at @gl@l@ptyteweeatqrep@gltatmg

E'bgféﬂtonoi labBftS lsHAk R MRS B WTeiqU8t df itk SollifidiBRas per-
PORSE: KRosoBD] 4 &M 9

ur| ng t ng nont Precipitate
fquemuma@ tigrascusied thenfotiowing lmnb‘h 10 Exanpl e 4la -
Sodi um di hydr ogen phosphate / sodi um acetate batch
crystalliza- tion at 100 niL batch volune, no agitation
RBSUL T Prasipitated matert wasolbsengidrig thigikatoluf f er (see

Exanpl e 35). 15 D2E7 was brought to a concentration
of around 10 ng/nL by dilution with MIIi Q water.
Batch crystallization was performed by adm xi ng around

nqé‘la‘%f I Za%c(ﬁ;%lgs%ﬁt#%ggnIP#OEBE?%;}HS%% pélgg h CT¥Sta"|za'

tirmaﬂ 0 B0 batchovolthey he agitgtiom| | | zat i on soI ution was
prepared by adm xi ng acetate buffer, sodi um di hydro-

gen phosphate stock solution and MIli Q water in the
D2bkwas nsachwithoek axghlaaging the adfer édee Exanipleeds)nol arity

was 0.1 M and the acetate buffer pH was around 4. 1.

Sodi um di hydro- gen phosphate nolarity was 4.2 M The

D2ER was Broughisto &t cvheehtadtioasbarenihd 1@ MyanhBbydiution with Milli Q water.
M croscopy of a 1 pL aliquot of the solution was

perfornmed nultiple tinmes during the 25 follow ng

Baet brysfizhfiohSvad\eerttret IbyHdaiixihg Keubd BBl 8f PN solution with

TG RRBII) COBRUATLAA 108188 155 ok BPJPrOPYIens botte. 50 mi of

the ReRINAtidP Bolufiort Has %mwmbﬁaamuwa@&m%%%s@%m dihydro-
sev n days 30 Pr eci |tat e& s%em es were present

O5Rl:R siogiraaiien Ry B Ovlierpiths bt ReNs eEEPk. the acetate

tﬁ@ﬂeﬂfﬁo@ﬂht}awgs 0he|\ncarycsmldcb7a@é bafer | whé aubd4l KSodium dihydro-
SUS ens| on, I caI g/‘lgt m croscopi c i C- ture

SRpat srﬂ& dBF CONtRieE Wep Stred gt aﬁnp@nt temperature.
lﬁl@\ﬂ(ﬁeo@ab{ﬁa 11 L \ﬁﬁﬁ:o@@ﬂmeuéﬁﬂlon was performed multiple times during the

following month.

RESULTS: Needle cluster like crystals were observed after seven days. The crystal
yield as determined by OD280 from residual protein concentration in the supernatant

was above 95% after seven days.

Precipitated species were present in this batch immediately after combining the protein
solution and the crystallization solution (milky suspension, typical light microscopic pic-
ture). Since no precipitated species were observed after seven days, it was concluded
that a phase transition occurred where formerly precipitated species rearranged into

crystalline species.
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that a phase transition occurred where fornerly
preci pitated species rearranged into 35 crystalline

WG p@siogR40 60 WO 2008/ 057240 PCT/ US2007/ 022622 PERERNT022622
41 b - Sodi um di hydrogen phosphate / sodi um acet ate
batch crystalliza- tion at 1 niL, 50 nL and 10 L batch
volunme, No agitation 5 Large-scale crystallization of
D2E7 was al so perforned by conmbining 1 L of 50 ng/nL

@%ﬁ?plé 1 Bdedmﬁth Th%bph%f/@ocﬁ W Hektité Batdhttrystalliza-

see Exanpl e L water for injection
t{‘\ﬁ%':‘Pt)1 mk- aomi-in%@ MY@H@%M“%'F@I gene(r)). The
sol ution was honogeni zed by gentle shaking. This 5 L

D2E7 sol ution (10 m_:i%%_‘L was then mxed 10 with 5 L of
Lp?r’%ﬁ‘iﬁ'@ sypiadlizaline uvadalsp perprnd Rineambining ddesf 50 mg/mL

f
gtgdgfﬁrr?tﬁa@%%wﬁercél btg\ﬂe?‘ Tcgghﬁ[ﬂ_@ﬁ%haé gr(‘gglé FI)':?%a I%Fés and 4 L
vza@erhior ingeation GV RhEB aatﬂjb@olynrmtenerweﬁﬁal (NaJpene®yf Tb;e solutlon was
R oPa Sl EA00 sHALA, A0 B8 G2 AR O TS 9RU A v
va'tjds t iob presipitatingagen s@Qipn (ﬁcM sadiondimidragentdiesphate, 4,400 mL, 1
I
IsBERL EUABD AR 31 b0 ., ISR SRIPI Prfe precitating
mmesbluatidn veets agied.in MmLtdmetlanlsyAﬂtaladpmep af eachgroriasthe solution
PERAFBIAH SR S AISALYION PR of arcuna 250
tad-m,OOOrrgL@f tie prefRiEatingagent solutanmg aSvhite mecap:tqné appeaned. The re-
R} ored i oehEod 81 BHAAEIEAGE 05y 3Bk o v
rEmhagemzeamﬂrmyrmbm@mmnmg)mgbined and st or ed adj acent
to the 10 L vessel for control and for eval uation of

the i npact of batch size on D2E7 crystalli- zation. As
lombddiatelgl alﬂy!r Eatgls ma&utactu% (itehaftomadrhixingl ofBel. ORE®.solltioh-and 5 L

QPRI peBth s Aoe %QVENX'LWZQP Baos] Batble YalSpRra 50 ml

amqaotbt(mleafmtbasoth Gébé&h ahﬂnpmhb@) \A@Kés)ﬁﬂllddﬁmdsstoréa adf#eent to the
tec see eC

B oot s Spirl Sy For Al s b Thpasi kbR Sge oA evstali-

ZAtiygst A4 utlihdtebyg Figst altbiaz md Qétcﬁ%ldhfel @BS1 GhLS BOVIRL &AdbY L, re-
these 30 mcro scal e et vveretransferredlntoa

pegiiveln nad peirRachoen @ﬁmﬁ%%@&e@gmw size.
crystallized at 100 nL batch volunme with ultimtely
high yield (> 95% and reproducibility, indicating
that this crystallization systemis applicable for in-
Discussion of results of batch crystallization experiments:

As the applied micro scale technique (see Section D. supra) is not feasible for large
scale production of protein crystals, the crystallization conditions discovered by these
micro scale methods were transferred into a scaleable batch mode.

D2E7 was successfully crystallized at 100 mL batch volume with ultimately high yield (>
95%) and reproducibility, indicating that this crystallization system is applicable for in-
dustrial processing. By SDS-PAGE analysis, the protein character of the crystals was
proven. SE-HPLC analysis of redissolved crystals showed only a slight increase in ag-
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dustrial processing. By SDS-PACE anal ysis, the protein

character of the crystals was 35 proven. SE-HPLC
w@raBpsi2go of redi ssol ved crystals showed only BCEUSNT/022622

increase in ag- 61 WD 2008/ 057240 PCT/ US2007/ 022622

bGHad 8ot WaRRing\W Y drgstalk viddgpdsssRiE/ t§5| sk Bufter con-
usi ng an _acetate buffer con- tai nlqﬁgﬁ I um
B INSHEER JNGRARROsPREIR oL SYcrastkra cHdrasgarphosphate in
HDARPDAVE sbdlumdcReNE A D HPSlirid @CNB%Saﬁfratﬂe RBlubility of D2E7
around 4.1. No neasurable solubility of D2E/ crystals
Grystalg dmsuehiwasHeg buffer oece cal analvzed Hi 4288 reppvenmmamore than
dRsBVBEIcR&tdi®re than 5 90% of the crystals. The

experimental conditions of the above batch experinents
are summarized in the followng Table 1: 62 WO

'%%pé%q%ﬁe n‘r’igal 86:{‘9 @%0&7&92%%@3 Bag%béfp&ﬁ%nga%‘é%ungnanze% in the

fDIIQWImEaMHmLLaUan (D7576Z6E0X22CE)
mcoocc 0 WM=: mw~Uaaii :? EHo = 33 800 pi
0.1 M NaAc, NaH2PO4 0.9 M yes none 4.1 2.5-10 anb 11
d KH2PO4 0.9 M 34 600 pl 0.1 M NaAc, NaH2POQ4 1,5 -
2,4 Myes none 4.1 5 anb 11 d 351 m 0.1 M NaAc,
NaH2PO4 0.7 M none 4.1-5.6 5 anb 4 d KH2PO4 0.7 M
0.1 M NaAc, NaH2ZPOX 0.9 M 4.1-5.6 KH2PO4 0.9 M 0. 1M
NaAc, NaH2PO4 1.8 M 4.1-5.6
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0.1 M NaAc, NaH2PO4 2.1 M 4.1-5.6 0.1 M NaAc,
NaH2PO4 2.4 M 4.1-5.6 36 1 ml 0.1 M NaAc, NaH2PO4 3.6
WO 2eb345Tyes >95% 4.1 3.9- 5 anb 5d 3.7 0.1 RCNESWN7/022622
NaH2PO4 4.0 - 4.4 M4.6 4.0- anb 3.9 371 mM 0.1 M
NaAc, NaH2PO4 3.4 - 4.4 M>95 4.1 3.9- 5 anb 6d 3.7
38 2 m_0.1M NaAc, NaH2PO4 4.0 - 4.4 Myes n.d. 4.1
Tabie 1 5 Balgh Bxperigepts 39 1 m 0.1 M NaAc, NaH2PO4 3.4 -
3.6 Mn.d + 4.1 25 anb 6d precipi tate 40 20 m 0.1
M Ac, NaHPPOA 4 2M precipi 4 1 3 8 5 anh 4d with
tatie. agigation 41 a 100 m| Oy M NaAc, NaH2ZPOA 4.2 b
M >95% 443.8 5 anb 7d no cg_gatig) 4418 1 BE 0.1 ze
M Nada, PO4 4.4 Mn.d. 4/Eg|lds5 anb [50n s&EI0NE |96 _
5 63580 PSEA2057240 PCT/ US200@ Dp2&22| TE. Mathpils Eor[ 2 | §52
crystat—processing and—anat y‘lb Exanpre 42 Washing
of rvst ti of the r‘r\/c al sl a
RasPry s°t1é\fJN?iﬁ°t'}'P6'a?o‘Y%?j'}"ssol \’ﬁs PRel 4t yst al s|3%1¢ a-[am [11d
KH2PO4 0.9 M
34 600 pl [ 0.1 M NaAc, NaH2PO41,5-24M |yes |none |4.1 5 amb [11d
35 iml 0.1 M NaAc, NaH2PO4 0.7 M, none |4.1-5.6 5 amb |4d
KH2P0O4 0.7 M
0.1 M NaAc, NaH2P0O4 0.9 M, 4.1-5.6
KH2PO4 0.9 M
0.1M NaAc, NaH2P0O4 1.8 M, 4.1-5.6
0.1 M NaAc, NaH2PO4 2.1 M, 41-5.6
0.1M NaAc, NaH2P0O4 2.4 M, 4.1-5.6
36 1ml 0.1M NaAc, NaH2P0O4 3.6 -44 M |yes [>95% [4.1 39- |5 amb (5d
3.7
0.1M NaAc, NaH2P0O4 4.0 -4.4 M 4.6 4.0- amb
3.9
37 1 mi 0.1M NaAc, NaH2P0O4 3.4 -4.4 M >95% |41 39- |5 amb |6d
3.7
38 2ml 0.1M NaAc, NaH2PO4 4.0-4.4M |yes [n.d. 4.1 3.9- |5 amb |6d
3.7
39 1mi 0.1M NaAc, NaH2P0O4 3.4 -3.6 M nd+ |4.1 25 amb |6d
precipi
tate
40 20 ml | 0.1M NaAc, NaH2PO4 4.2M precipi | 4.1 38 |5 amb {4d
with tate
agitatio
n
41a | 100 ml | 0.1M NaAc, NaH2PO4 4.2 M >95% [4.1 38 |5 amb |7d
no
agitatio
n
41ib | 1ml, |0.1M NaAc, NaH2PO4 4.4 M n.d. 4.1 nd. |5 amb
50ml
or 10l
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vour abl e. Therefore, after the crystallization process
was finished, the crystal slurry was transferred into

w@2@857121d ugati on tube and centrifuged at 500 POI/LSDO7/622622

g for twenty mnutes. The centrifugation was

performed at 4 C, but m ght aI so be perforned at 10

ot her feasible tenperatures, g. room tenperature.

Bt t dfletheds for ¢rystal Bmcqsﬁ@%qmnalyﬁﬁant was di scar ded,

and the crystal pellet was resuspended in a buffer

cont ai ni n around 2 M sodi um di hydr ogen phosphat e

Eﬂmlsdﬁd%‘d&hlmﬁémlacet ate at a pH around 4.1. No

nmeasur abl e solubility of D2E7 crystals in the washing

buffer occured, as analyzed by OD280. The

/asféartfernrajigatqf dire prys@@aepwmimgwstepefrimouere@isegbmqbe Mys;els is fa-
ib?@eﬂ‘e(?gfo 'a Pﬂ%%erytsglﬁh 5?1&1' \Ag%%essaﬂ/gs "#n sﬂgd le %[ystal slurry

I ng procedure re- suspen
msﬁfwferreoanm cgmlfcgattcmu tnbengnchcentriftigdd at Mcsmdm@mx g for twenty

rq{nwe@r & Q:eﬂnﬁfgfth#% @f %?&' %i§ “C,1 )&Lﬂé ﬁﬁghtuﬁkf;‘%%t &gr%rmed at

H aroun
QihqrsteabrblebwﬂthGEem rpom\/teniplaaatnpreoA&emcemaﬂugaﬁm td super-

S ket SR AR S BB 4 B S

er8D412Hutsodmrmmm9drdgsr$ phoespthatepincreuntd wasM rsoélﬂanacetane at a pH

t he erpatant after tr,l tion e supern nt

SR HETHE aRu® ShBTRLS SR b B BESERA AR ocourea
ab asawzeeldby ODH8set rrhé efdénmﬁiﬁnorrr] w&&&pﬁﬁ@bﬁl stépe NRdte sﬁbsequently

ution reveal ed that,. the crystals essent
ebhed fortonsr B fhiReCnSS Ao et Wi Sathiah oG S prlit s re-
Mﬁﬁerﬁtﬂw ad)Stofddcinrg buftdri @helinieg arduntie2 Mesbdlual dinydrogen phos-
Sag (ﬁ - PAGE anal ysi s f this solution of
P\‘léﬁséﬁ\@ﬁ 48 aC%ﬁ@@t@&%arOéﬂa ftd- an ori gi nal
D2E7 sanpl e, showed the sane pattern. 30 F.

M scel | aneous Exanpl es Concentration val ues given in
the follow ng exanples are initial values referring to

ExXemplad3i-0aiiy<io bbthyertala by SOBPAGESt al | i zat i on
sol ution before m xing of the two solutions. 35 64 WD

2008/ 057240 PCT/ US2007/ 022622 Al pH val ues, if not

Tepeld h@pr@teh%war&ﬁer dt MeErybalst the dPf3tAs ware WasHeAlith a washing
buffer stock be- fore it was conbined with other

kuiiss ag degeribead; iR exarplec 45 AftarIassuindoby R=80.thay no mere gissolved
prBleR whi @Peseht imPle dperfatdif Gitet B@r‘tmuﬁgtronr ﬂ@éuﬂé?natant was dis-

sodi um acet ate concentrations In st ock sol ution

wsdesh angitheanyaiaisnwere, subgeaueally gilsg@v%rnrﬁé%r'"a@ WatEra©bRBe meas-
@ehnOb@hisolution revealed that the crystals essentially consisted of protein, as

the absorbance of the sample was now significantly higher as in the residual washing
buffer. SDS-PAGE analysis of this solution of redissolved crystals, when compared to

an original D2E7 sample, showed the same pattern.
F. Miscellaneous Examples

Concentration values given in the following examples are initial values referring to the

antibody solution and the crystallization solution before mixing of the two solutions.
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Exanple 44 - Solid crystallization agent D2E7 was used

W t hout exchangi ng the buffer (see Exanple 35). 10
wD23/091280 br ought to a concentrati on of aroundPQDURIOTN22622

by diluting the liquid with MIli Qwater. Batch

A pi$ Lalubs, Zeddt R s¥edRRRrRiSEE Fhféto BT K I inice s b R stock be-
pL of t he protein solution 15 with an equal anount of

fa@ét ‘H@%C%D?'f‘%ﬁ’ witlh othef subsitanges, lise the WStﬁﬂiéﬁ@é‘ﬁg@@l y) in
a well of a 24 well plate. Subsequently, solid sodium

di hydr ogen phosphat e di hydrate was added at six _
Alf byfter ynlaritigs, ibgot dpserkal eiheise; irefgr tosgasivmg agetateconcentrations

iR a?stébk L1888 befdrSHd adRsBicht aPsically- ﬁ%@rm@t&’sﬁng Addie ramdrglacial.

conpl ete dissolution of the crystallizatlon agent
concentration was around 1.5Mto 2.5Min 0.2M st eps.

Exdmpieldas @c@gfﬁjwwd nfeal ed and the 20 plate

was agltat on’a ry shaker until conplete
di ssol ution of the cryst aI I [ za- tion agent.

lﬁl’:ef 7al P?Jd wﬁ%%ﬁgxdbth\éﬁ% 9! ae( | on SEtx%Fn p@é) anbi ent

enperature Wt CT 0S of the
pI ate vvas perf or rred after five days. RESULTS Needl e

nd| [ 1 gwi. n o
AR A USALS IR L HARPLID bl B e e
Mlllifydvatzgen phosphate nol arity of around 2.1 M 2.3M
and 2.5M respectively. - acetate buffer pH 4.6 and
sodi um di hydr ogen phosphate nolarity of around 1.9M

Batdh dystaliddficanslaLpéridrmed dyyecinixied wroudd SR autpdfehe protein solution
ff buf f [ | d

g0 TS ABBle ABE BB 01 R BHEETon 2R oBpPERER] wer of o

2 epiaplate. &bd@tﬂ@htl)b@dhdt Boditr@ ditdraysinnghosphage @'fhyd&% was added

55 el IS R RO W

(Pg?'d Eﬂl@oaﬁé}m%te Jdt&bﬁﬁiom\/lof Pﬂ%@?btﬁ%ﬁmré@@nd &he concentratlon

sol ution vol u ed fo :

REROURG AV 1t SEMAE AN 51abo Tg WeLS 1E3eetibeaenty cgalgd and the

platei Wast dftatddysii a'Ieittio?zitlbty%ha‘ﬁ(@ll uiitll @BmpRte 5@sd5TM|ori & thB@rystalliza-
cr ystal Il zation m xtur eL nd not expanded b

anﬁfemefe@febzt@'? st wel §éade Wﬁswatede@é&mmamnfgﬁtpﬁ@wre without
dyibdie. Misrescdpy dfesplat@was ﬁam\ﬁ@ﬁafmuaaa 40 a

concentration of around 10 ng/nL by dil ut| ng the
liquid with

RESULTS: Needle cluster-like crystals were found in the following seven batches:

- acetate buffer pH 4.1 and sodium dihydrogen phosphate molarity of around
2.1 M, 2.3M and 2.5M, respectively.

- acetate buffer pH 4.6 and sodium dihydrogen phosphate molarity of around
1.9M, 2.1 M, 2.3M and 2.5M, respectively.

Example 45 - Different buffer preparation protocol and preparation of crystals

In this example, the acetate buffers were prepared as described in the following: 3 g of
acetic acid glacial were diluted with around 42 mL of purified water. The pH was ad-
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MIli Qwater. 10 Batch crystallization was perforned
by adm xi ng around 500 pL of the protein solution

waowdaos/osmn4equal amount of crystallization sol ut PORUS2907/022622

well of a 24 well plate. 500 pL of a particular

jGsty S Wath Isbdiah Iir&@eIsdIgbn @/ e SRRNRIad)iystad 8 Bd AL, In this case,
acetate buffer, sodiumdi- hédrogen phosphat e stock

tE‘%FQS@'i%ﬁtat%ﬁﬁﬁ%@ii%?ﬁeﬂ'i%ﬂm68_ g p{b@ﬁwséall'g@ggrp(solution, or 50 mM
i Hedry QauizaABH niktlitd) akd Wet &lpahfedby\§H ladjubtindniti S

exanple, the acetate buffer nolarity was 0.1 M and 15

the acetate buffer pH was around 4.1 and 4.6,

j . ' i = nol arity
L e G g e B Pl T 0. 2
steps. The wells were subsequently sealed after

. Al L . . h o
PR RaS bt la B REnGIRYEN ot SRANBPIOTIB By (RS uid wit
Nidir@ watesd after five days. 20 RESULTS: Needl e
cluster-like crystals were found in the follow ng nine
batches: - acetate buffer pH 4.1 and sodi um di hydrogen
Behels plystatizatisinawas gertsrmead by radimi@ng atooind 590 HLofAhe protein solution

HER Y B OVRRREB AR DM 3o o o

peirtigqutar cEystatiaton] Solutid?r epsipadpaced by aénmb@rgsalmeaatedbuffer, sodium di-
I I [ Iy: 4 .
R APt AR Sty BRERER UPuTSRT fosbhef Bosy sotion

aneladillr @ veaiér ingi well. in il sxemmplé,rthe averatet uffée traddriewas 0.1 M, and
ang., The crystals are she nd suspendgd .in

B PepE L E i aBUR AT 4R sPHEREN Shl dhycrogen phos-

plﬁ}éh&‘akifyl’\?/qég/varigddrdwhhmbndm aSll M t¢ brduRd 4.4 Rap 9.2 Mesteps. The wells

crystals charged. Suybsequently, 5 an ropriate

Véq% asﬂ]@a?%qnﬂﬁggalgﬂta eL pg%ﬂjaéﬁlc%ooft ﬁﬁg W%}%ﬁ%tmﬁ mixture to prevent

waisin@apbeifion.| Mictdatspycsitheplate wabpNOraed &hréSiid4ays.

PCT/ US2007/ 022622 an appropri ate encapsul ati ng agent

iIs a (polymeric) substance with |ow toxicity, biode-

RE SUieks:| NdedleadigsteraikatceystdlOwe e fobed mahe€follobing rire Baltifes:
counter ionic character, the sub- stance is attracted

to the crystals and allows coating. By this technique,

the di asahtetiudmer pRf4.¢rangtbrim Bihg@dpen PhosghatlomaRitity of around
contain any other excipient maintaining crystallinity
is 5 podP&rhbl \-2$IR0Sai ned. Exanple 47 - Preparation

of . encapsated fdr bHW@%G%d&W&#\?&i@ge%ﬁ&pﬁbﬁa fofrity of around

obt ai ned as described in exanple
3.6t04.2,in 0.2 steps.

Example 46 — Preparation of encapsulated crystals

Crystals as obtained in example 41are positively charged as determined via zeta po-

tential measurement using a Malvern Instruments Zetasizer nano.

The crystals are washed and suspended in a buffer containing excipients which con-
serve crystallinity, and which has a pH that keeps the crystals charged. Subsequently,
an appropriate encapsulating agent is added to the crystal suspension. In this context,
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The crystals are washed and suspended in a buffer

cont ai ni ng exci pients which con- serve crystallinity.
wab@sosieds al s can then be - enbedded by dryi ngP€hES2007/022622

crystals and conbining these dried crystals with a

dredppréfridié @ﬁcap%uﬂtur&@ﬁg@rﬂ @éﬁﬁ&yrﬁé‘mc)@ﬁb&aﬁ’ééﬁﬁﬁ fvPidxicity, biode-
etc. - encapsul ate by conbi ning a crystal

%’GQ?%'H% BOA GRHPIST dpicaFharaptes duq 1o thisnCopmterHonis ‘%’i‘éfaCte’ the sub-

dthE iBlaBrastddntoWad BrystalkiéhdCafolvs RoatiE ByRhis @ikt e dissolution
removal of the solvent of the carrier. Subsequently,

of freystals By madiajwhicly dopot Qonmamsgmat @@'9‘9@1%@Féé‘d‘gdifysw”mny is
SrefERigl kidn&d.ystal suspension with a water ms- 20
cible carrier solution. The carrier precipitates as
its solubility Iimt is exceeded in the mxture. -

EXRBIA? -DirepaRIoH SKerftabSafdd/Nmbdudid dyStale! !

suspensi on m sci ble carrier”solution. -
enbedded by conbi ni ng dr| ed crystals with a carrier

'&ar aCE?Q o}%ii d'ssdfg&}ibne\ﬁ?hgg(?rg@? 4q1 scible. G Cystal

érization oW ng section
experinments that were perfornmed to determ ne V\,het her

file/ B Stal Jt s%@%@h%ﬂ@%er%&h iRARfeF §nta%ﬁ§$>?c QWE'F" con-

Haradler's never -
sqnmcnyadlhslgol ution of the crystalline material are

' Bi oactivity test with nurine L-929
e B i e O L5 et Pets Uap007] 020092 a)
LCenerexhbeusiet dy dfyieg treutrystals z2ind gombinges these @2dd/crystals with a car-
sol utjon_agai nst the c Q xi c.effect of reconbi nant
r{,irgetoc@

hu- e %?WLPI‘R?JQ)'O ?peeﬁ‘r%& Thi s invol ved

i ncuba”ccbpgjlamd$erribe86& betbsbiamga cmstacsaispension @ith a carrier so-
e jn the presence of vari

r pl. , i QUS
ooy o uRER i3 e uBels it ey e Sl AR ATt removal of
amounthg @ﬁlvéT]iLbTNi% ﬁrqié}YSﬁbse'ﬁh@r_mlngth‘él nvAt8gal wbﬂw wer e
stained wt rysta ol et e intensit co
Wwas n%yéa%%fe E%@E??%B%B?’BW@'{“W grystak \5?'?1%‘?'%/}”8 hy g water mis-
wel | sciigle chher %Iﬁf oM. Fl'héfcaﬁieabl%cipﬁgteg\é@'ltbi%bfé:ﬁ}lltyTMt is exceeded in
I CBOvvas neasured, i.e. the concentration of D2E

whi cHNE&HME® the cytotoxic effect of rHUTNF on L 929
cel | ssmbedded by combining dried crystals or a crystal suspension with a water

miscible carrier solution.
- embedded by combining dried crystals with a carrier solution which is not water

miscible.

G. Crystal characterization
In the following section experiments that were performed to determine whether crystal-
line monoclonal antibody D2E7 retains the bioactivity characteristic of never-

crystallized D2E7 upon redissolution of the crystalline material are summarized.

G1. Bioactivity test with murine L-929 cells
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10 such that 50% of the cells survived. In a separate
dilution box, starting fromthe 1 pg protein/nL

waledossmes, the 9 titer curve measuring poi ntBCT/US200E022622

dilutions) were prepared individually in the dilution
d)@eerdiphethspnpl e and reference standard. 15 The L-929
cell suspension to be used was diluted with nediumto
provi de a concentra- tion of 60,000 cells/ni.

THERRRARING ¥iide? Bf DREPSHILNEH dgaist Héecy[&&l?@gﬁédf %f Fe%b:lnbmant hu-

concentra-_tion were pipetted into colums 1 -

mﬁ@TNEéthﬁ'Nﬂ) avasgterpneds Thig '%’QIVGWCEQaWO‘#Sﬁ lrr8%9 cells as
.ﬁ&b;yto.lﬂ% éé-w@lfl nm?&s O&Bl%%‘the‘ &s&&?@& loPBaris m dogeerﬂianons

hours 1 n the
fgr 48 bourmltéra Mnﬁ@amunﬁ qiéldbﬂiﬂf @h37 %D Thie sorviviag pelistwere

%&ﬁe&w&h bftaf oise T%I.MEthg%f BBPwhS £ éé&@{; %9 SRéét%hBﬂaﬁetry in

ution the test plate e reference
the invildgual well%@tnm micrptiter platerandieyaluptetie T Ko whameasdred, i.e.

tBQ c)ﬁﬁéénﬁaﬁ of hi Préo‘ﬂ:c&? h%'@ tc}xu f?ec?gprl-quf'NFt -929 cells
glioh & D7 Ylipfr eddose i Bptoxiq pife iT:

col ums
@chi’dﬁht;ﬁo"/mfth@dellsmuvme@ p| petted into coI um 10; and
100 pL each were pipetted into colums 11 and 12. 30
50 pL of TNF reference standard (12.5 ng protein/nL
Inediepajatewdidiop ibpetstating from thdré pgypedtes/min dibudionsnthd 9ttiter curve

ek AU PRk e R e BP0 R B G s o

sangpMe Bnd cefiérente stamdhrd.ol uimm 12 cont ai ned no cel |

material and thus acted as a bl ank. The final vol une

per well was 200 pL. 35 68 WD 2008/ 057240

TFHSTL-02R2 687 U3p@fsich tol becuseatwasrdilofedivwith rhediimab ptiievdSoncentra-

f 48
BB 1S RD ceirmboertirarety 7004y pellof Py draeeria igqacenta:
ttoazﬁerplpqieaeww soluane 1di £ ofthe @%tt blate. tThe mﬁng lrﬂr.td_:_ﬂk:h y% gon-
a | VI 1 Ng). e Vi r S OMMMBT 5 no
Biheg By d & R HUD MR BRioT e el SLS21C BPgpe ) CO,
for 2bhoweth metedprité.de, 32. 4% et hanol and 8.6% 5

f or mal dehyde) were pipetted into each well. The
solution was left in the wells for 15 mnutes and

At 24 lintedaish, 40341 dfeadh abMee tittheivé ifutkIndtvWRse transferred
were washed and dried at roomtenperature for about

fean eneitubien bey i e tesk Rigte faiihesefernce siaqelatd Qlotample, ie. for the

reference standard to wells in rows A - D in columns 1 - 9 and for the sample to the

wells in rows E - Hin columns 1 to 9.

50 pL of medium were pipetted into column 10; and 100 uL each were pipetted into
columns 11 and 12.

50 pL of TNF reference standard (12.5 ng protein/mL medium) were pipetted into the
wells in column 1 to 10, row A to H, whereby column 10 corresponded to the 100%
lysis value (TNF control).

Column 11 was a 100% growth control, and column 12 contained no cell material and

thus acted as a blank. The final volume per well was 200 pL.
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tion (50% et hanol and 0.1% acetic acid) were pipetted
into each well. Agitation of the plates (at about 300

WO poosfosn24@5 m n) produced an evenly col ored soPQI/USIV07/022622
each of the 10 wells. The absorbance of the dye in

IhEgbaties lof Heatest watéss\/vaemafeurfsms hoarsPAtag7e°C and WIth 5% COs.
’phot oneter _at 620 di vi gual val ues were

&Hloym@rlgtﬁﬁ)aﬂ%l 94 %wsag\ggl,qugﬁ oM Weateetéalatgévell§ mjare dlsgarded by

tatrid G&*cl@ﬁ@h&ijwrﬁd@ diRfeORGr¥Es dbvivardsHake. Then 50 FL of crystal
concentration ng/nL (x axis) of antibody. 15 From

viclplasutonep- 7§r’/m:rystah yioeb @ 8pter Ladilm cwggde eXpfethanol and 8.6%
BhhAleA TLWBI%E piPBHEP intdieacty WeR. 1’3@1? ghg 1 (e wells for 15

val ue) I's concentrati on was y par amet er

rsln@feStm then shecardedeas desaribpd mbeye. tmncme\mataawere Yiaghed and

c a
O oo B i Cou R R B! Gt solu
ticne(58 #ngthanalasd dal % acetiaaeid) w?redpipettadmgtot ¢achrmeellh Aigestidn of the

; b '

Rt Tt abobliod ol R fudigRAAREH b cblBiid: Bl gh 826h of tne
Wells. rel ative activities were then av- eraged. b)
Rel ative activity for D2E7 Crystals 25 The test was
performed as a conparison of the biological activity
Hie atisortzanp béthealye lirathe test plate vkls was measard &v al plakhghotometer

%%Egrnm hSdivi Xt?all VS@e%g)eget QS{S%(%/ cgrf n% ggalpﬁwh\?ntﬁ %Ca%%yb%%g Py a%s) be-

and asSesseé honl
ing glottsd mgainstrtke esspecliveliiutiddtdr coatargmtior og/ntLI’(ez axis) of antibody.

nh| ition of th NF eff ct b t he an

r8{rhtg r%rge%‘;@t Iuencqrﬁ:e? empn F{g%l(? g\lf Sﬁwgﬁl% ha% {ﬁe cells sur-
\m/e;:amplhat die (IEgoévall?uT His conteﬁthatli‘onl vz calallaies bf' pérater 3 of the

e erenc an 30 a er ectivel

BB T/on oh e RS e TTHE TR0 AR L efelpse standard
domkerteations wethﬂkanaiedvaﬁweoalaﬂﬁd Bbl@@lclanai:tltntyeofft@é gdrhve (\j/vas calcu-
activ ach repeat o e .sa e Was - sesse
Bt B e Yt o hE riSnBe Fiahasp By dhe Baidlal 1Cso
vllRdAtise $ampl@and elugipiedtioh 890 00%2ITHE rédativieR iGN EreaRsh av-
nmul tiplication by 100% 69 WO 2008/ 057240

2994452007/ 022622 The test of the sanple (crystal
suspen3| on 2.7 ny/ i, prepared as described in Ex-

6 revealéﬁgs:i7 ative biological activity of

@r@e@ #rrﬂgty f?r ﬁ‘m Eal%an be considered as fully
bi ol ogically active. 5 &. M croscopl c

haracterization In the foll n a L0SCO
EREIoREHES pERTER aor et ape BheriniodighRiul o 1 SaE to tha
sfemtrefdrence standard. The absorption values, plotted versus the concentration of
D2E7 and assessed by a 4-parameter nonlinear regression, revealed the ICs, values
for the inhibition of the TNF effect by the antibody. Since both samples were run in four
repeats on one microplate this results in four 1Cs, values for D2E7 reference standard
and sample respectively. Subsequently, the mean of the ICs, values of the reference
standard was calculated and the relative activity of each repeat of the sample was as-
sessed by dividing the mean ICs; value of the reference standard by the relevant ICs,
value of the sample and multiplication by 100%.
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a) Optical analysis of mAb crystal batch sanples 10
After honogeni zation, aliquots of 1 to 10 pL sanple

wQo oloa0e72wer e pi petted onto an ob- ject hol der pCHUS208T022622
were covered with a glass cover slide. The crystal

THeRA! 81t the sample (RyASISRIBPEtbidH B! W%Q/nﬂ_elﬁ%a%d @H%&cr%’éd in Ex-
inverted |ight m croscope equipped wth

BERIE 3PLT eé(ﬂ%le@l acRlativeRiolgaigalaykivinfddd Yeves,

respectively. Pictures were taken using a 15 digital
thg spEpif can Asssiser @S@fBWSS?'O'OBW%‘%qt'&%I anal ysi s

of vapor diffusion experinents, assessnent of

appr oxi mat e cryst al sizes and detection of

% &é ence gg thi s purpose, a N kon Labophot
TOpEREE GE?é’ Mzatiofbped with CFW 10x ocul ars

e Rl S kb SO SHBRELL RS v be e

sonrgy. e drops in the 24 well plates were screened. 25
Crystal sizes were assessed by transferring the

m croscopic picture onto a conputer screen by neans
Hfomicd MralKis@Gl aHb arostarbatittiemmpesrer a, and by neasuring
the length or dianmeter of representative needle-1like
or needle cluster-like crystals, applying the JVC

Q‘taiﬁoﬂiog&ﬁ.&am Mrppw 6refy 1@9[7@%5@%%&@%@ ﬁb&ﬂed onto an ob-
3. 52a urthernore, the m_ 30 croscope was_equip

bt er te OIS COYPTaR Wik & giAss 2aur Sie) The, CreRLgeparations
wére ak%bééfeﬂ'dérnggﬁﬁéls@ﬁ;@@/ér?ﬁs |&En§@ﬁ@{t%crokéﬁfeh§quped with E-PI
anal'yzer

oI arization directions of the polarizer_an .
0x qosifass apd 1@ R0¥and 49\99b13ﬁf@4eé, reppeciively Pictyrasaveredaknasrusing a

cﬁ%lfeﬂ BSRE ( B@h)av\y)gé‘rEI‘?'ot)DS by ght will pass through to
the mcro- 2008/ 05724 "PCT/ US2007/ 022622 scope

eyepi ece; the image will appear dark or black. If now

é %] snau%yu &ﬂweifar BliRseH exbéwrﬁ%ﬁtbeaéfsbgme&%@%@%gm@ crystal

t e Crosse I zers, 1s capabl rotating

%l:ﬂséﬁdzdﬁiecﬁipfbﬁf tpjrejrme@fset he light, a distinct

glimering of the sanple agai nst a dark background

wi |l be observed. This behaviour, terned

Fayi thisf purpegen @eNikonliLebopiptinsibroscapedeas dsed, yastuidped WitmEFW 10x
j [ r a I sotropic

SRS Ah B8 Bk SRR RS RRBIRNS, (1 70 for

ani sot ropic rratter this glinmering appearance pr oves

Ageasgé(és%eﬁw? é?vaeog' d%X%B %L(éérﬂﬁerﬂgttﬁg X%m’é@v@%ﬁﬁs in tx? 251 well plates

sence I'ngence does nat
were screened.

Crystal sizes were assessed by transferring the microscopic picture onto a computer
screen by means of a JVC TK C1380 color video camera, and by measuring the length
or diameter of representative needle-like or needle cluster-like crystals, applying the
JVC Digital Screen Measurement Comet software version 3.52a. Furthermore, the mi-
croscope was equipped with a filter set (polarizer and analyzer) to assess the birefrin-
gent behaviour of samples.

If the polarization directions of the polarizer and analyzer filters are set at a 90° angle

relative to each other (“crossed polarizers”), no light will pass through to the micro-
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tence of crystalline matter, as the crystals m ght
al so exhibit cubic symmetry and there- fore be
wo s@sospic, |i ke anorphous matter. 10 c) Resul PET/UR2001622622
attached Figures 1 to 4 representative pictures of
do3pd epépisdeatine intageik appdat dark dobl&dk U owla ssbmm WAKA is placed
| s  obt |ned b smal | -sc Ie bat ch c |zestal i.zation

lgtgcts? gglﬁd)eafrb %wg%| r}; oSS, argeta jSscapa o fptating the polariza-

tioRNNEeRbIUNe light Tégdléﬁncf nﬁllneﬁlﬁ beihe é‘awcilﬂéf@ 8inkt HBark background
Pﬁs)t allizat |©on buf f g I\%DSOdI um gro en g

%Hégmagrgeqi nt his Qermvwa,l tgm% @grg{r@ge@gq (Mstl_p,gwsmordered crystal-

IGIEY@E%bﬁ 7ﬁé)hfr9ﬂnt @r‘i’or@éﬂé@férh&gﬁ&%e(lsé’t%pg d)ngEl@esr Ast Biré}rmgence is
show D crystal s obtained by | arge-scal e batch

quay'agtqﬂsm fqtqnmtrg@@d'ﬁ@erd Wiy dlgresringparpeaange proves the existence
oPhstdiRRAhhitdrY Hole ¥t Rhe Gb¥SiR f%%f?ﬁgér?ééndc?eg%ofrg%ﬁhdeathe exis-

proteln |ncorporated In Ccry sta or mul at
tonde efrcrystalling mattey, e@%e(crwstals FEYht2/590Bxhibit aspici sygwedityeand there-

fbwdﬁgﬁg}t;ltr@pdﬁ?ﬂke ggoaghgugnmgm e. G3. Birefringence In

enonstr Adal i mumab crystallization
in fact provides crystalline ma- 30 terial its
Lﬁi H&fkd ngence was anal yzed. Protein: Diluted 70 ng/n
dalrmumab in formul ation buffer W|th doubl e-di still ed
water to 10ng/m . 35 Precipitant:: 4 M NaH2PO4

GBS P B S8 O T s

crystallization in a hanging-drop tray with 2 ni

@g@@alréhmbéﬁ A%stal%]a@%e%% %all sg?{?teﬂa crpsé)rlg gllllzal?lon acgordmg

protein
tEEExpmpMCWraﬁer%a@s alf mohmieoplerdiiopei(H meyini firal protein concentration;

irefrin ur ement i kon .S t,ereo .di s-
CE I et B Z G TR s Fhene R i B df Bhsitimcsgetate, pH
4. Q1Fhea crySrayséxhibited betfringgmece was phot ogr aphed under
crossed pol arizers. Mgnification is approxi mately
200x. 10 Correspondi ng m crographs are shown in Figure

Figdves A toarshed DREREWsta e byt [BRje-alesbRérBcr9étallization accord-
b needle-li1ke crystals is observed. The

dal
l@%?%g%unqe%% crystal s

Syringeability: A D2E7 crystal suspension 200 mg/mL protein incorporated in crystals
and formulated in a buffer containing 20% (m/v) PEG 4,000 is syringeable through a 27
Y2 G needle.

G3. Birefringence

In order to demonstrate that Adalimumab crystallization in fact provides crystalline ma-
terial its birefringence was analyzed.

Protein: Diluted 70 mg/ml Adalimumab in formulation buffer with double-distilied water
to 10mg/ml.

Precipitant:: 4 M NaH,PO, (dissolved powder in double-distilled water)
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changes fromblue to red, then back to blue, as the
orientation of the crystal needle axis rotates

w0 edoasreeo t o the |[ight polarization directi on.PQBUS$007/022622

further set of micrographs is depicted in Figures 5 B,
Cand D. All images were taken wth a N kon Eclipse

E600 PO. nm croscope and a N kon DXM 1200 digital
MethedaMiaw Batch costallBAtionin ARANGINg PR fray Wi 2 Dirompartment well,

VKB SO@ il fro@iH SolrBn(veHthes0d I prdt@kiaib NaOAC H MBRoRAbRT S
and shows the particle nor- phology. The white

crystals on the black background (Figure 5D) show
Rinhsdraturgenea c.cand were taken with crossed polars. The
bl ue and orange crystals on the purple back- ground
(Figure 5C) show birefringence and were taken with

EBARAY ERBlforAS: ffigeoecAIRRRBALRE A ISPEIEDD storeo s
seeling wycrossrpe enwipped witk adNilsen Cowﬁi;oC%B captesa.rerystat bieefringence

R ARSI ol croSehoRtRt VRO ERRATY pAfSxifbny 200k
di fferent gauge needl es. PEG buffer: 35 20% PEG 4, 000
g/ ' 72 .

PR rioBBR 57 shgt ERERLE A Bhagked bigfingence o the
alapters of i Addlimuaaibdnersitesliked crystals 8. @B8rveyg/ iThe samtbiunrof the crystals

[ : ' ' h 0
Geholt fodroide P i BEE TR RS BIERBI R Byt noedte
akidhrpthted elatipéitodhe lighlj poddrizdtidrodibecBoni t h sodi um
hydr oxi de Syringe depletion (1 nL filling volune) was
performed as it would be manually by a patient in the
A tunheesetfof aitrographs iatdepictedd0 Figuses. 5B, Q@edIiDe si zes were
eval uated. 10 Syri nges:
All images were taken with a Nikon Eclipse E600 POL microscope and a Nikon DXM

1200 digital camera. Magnification is approximately 40x.

The image of Figure 5B (grey) is taken with plane polars and shows the particle mor-
phology. The white crystals on the black background (Figure 5D) show birefringence
and were taken with crossed polars. The blue and orange crystals on the purple back-
ground (Figure 5C) show birefringence and were taken with crossed polar and a red

compensator or quarter wave plate.
H. Crystal Syringeability

In the following section, experiments were performed to determine the syringeability of
crystalline suspensions (in PEG) of monoclonal antibody D2E7 (10-200 mg/ml) using
different gauge needles.

PEG buffer:

20% PEG 4,000 m/v
12 mg/mL mannitol
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20 / 23 /| 26G Henke Sass Wl f GrbH 1 nL Norm Ject
syringes, equipped wwth - Henke Sass Wl f GrbH
wWo2008/032d4 0 20G needl es 15 - Teruno(r) 23G neepl’BES2007/022622
Neopoi nt(r) 26G needles 27.5G BD HyPak SCFTM 1 ni
A/ PY Polyeedateedui pped with 27. 5G RNS needl es 38800

results (Figure 6) suggest
tﬁ%fflﬁ)ﬁ Q'H'ngfﬁd %Og&ggﬁgs provi de(a gl ower delivery of
Q.B@5 mgiiﬁk §<P(11Ufat01té?ﬁe hi gh concentrations. 1. Stability
1188 eng{rHE dHRYdum hijdrbfn glospRatelthfdrateowi ntghsectl gnl t
ne the stabili
(?PQ%H/HEQ{; Wﬁgyﬁﬁééﬁhm&%h@% c%ﬁ}(r%'%ggcl onal anti body Y
myasegmseﬁdoQ@ONIngmﬁlqmbwpx@Q nmonth storage at

2-8C. Crystal s suspended in nediumas used in

yringeabpilit i es 30 20% PEG 4,000 mv 12 [
Siinap bpiaon (g vousiedee RO 85 dgARd e MRpUaly by a
Fetieflt |ﬁ@iﬁ@€b{ﬁ§@bﬁdn€im§9§udﬁgém— 29 heBdld §ibed Wer%%vérué%d
ng/ mL di sodi um hydrogen phosphate dehydrate 0.8

nmg/ nL sodi um di hydrogen phosphate dehydrate pH vvas
Sylingdsed to 5.2 with sodi um hydroxide 73 WO
2008/ 057240 PCT/ US2007/ 022622 SE-HPLC 50 ng/ nL

’ b crystal suspension, stable at 2-8C over

fémR %WQPG%W%WW.%C( %rin%&%%p@&@vitﬁr agment s
(% TOL1.3 98 5 0. 1°4°98.3°0. 3
- Henke Sass Wolf GmbH F|ne Ject 20G needles
- Terumo® 23G needles
- Neopoint® 26G needles
27.5G:
BD HyPak SCF™ 1mL long syringes, equipped with 27.5G RNS needles 38800 Le

Pont du Claix

The results (Figure 6) suggest that higher gauge needles provide a slower delivery of
the crystals at at high concentrations.

. Stability data (SE HPLC, FT-IR)
In the following section, experiments were performed to determine the stability of crys-
talline suspensions of monoclonal antibody D2E7 (50 and 200 mg/ml) over 12 month

storage at 2-8°C.

Crystals suspended in medium as used in syringeability studies:

20% PEG 4,000 m/v

12 mg/mL mannitol

0.1 mg/mL polysorbate 80

1.305 mg/mL citric acid monohydrate

0.305 mg/mL sodium citrate

1.53 mg/mL di sodium hydrogen phosphate dehydrate
0.86 mg/mL sodium di hydrogen phosphate dehydrate
pH was adjusted to 5.2 with sodium hydroxide

73



10

15

20

3 nmonth 2.2 97.5 0.3 6 nonth 3.2 96.3 0.5 9 nonth
4.0 95.5 0.5 12 nonth 4.2 95.1 0.7 5 200 ng/nL

Fragnents (%

Sally

unp,

ASl

wao\d@sioszamb Ti ne poi nt Aggregates (% NMononer POY/US2007/022622

TO 1.3 98.50.2 1 nmonth 1.3 98.4 0.3 3
month 1.9 97.8 0.3 6 nonth 2.4 97.2 0.4 9 nonth 2.5

100 aut osanpl

er,

5 12 nonth 2.6 96.8 0.6 A Dionex HPLC system
UVD170U) was used

for stability anaysis by SEC D2E7 sanpl es were

separated on a GE Su

%0 Mol Adalsnygpalcnyst

er os e
sHen

6 col- 10 umm,

&E’Q}ﬂ MBiCopver

appl yi ng
dB€ect i on)

WaST{RRI Jomted
huffer consi st

o FH TN,

N of\/loééﬂef‘(% n

Hi um chl ori i

e I o,
™

sodi urﬁophosphc

ite buf18r pH 7

5. 1 R9§1§ect ra

N
were 0.2

I BLUf MsgtPVVI th

Tensor Li d

a Confpgheck
uid sanples we

e_analyZed usi

5y St BIIPgIé a Bruker upb TS

M cr3Booth | yt i

accaccad £ 4

Cs AquaSpec ce

| . Ea8h Ssanpl e

ng a
was 0.3
af

nay
asStTtootu YT L

120 § 3860 sce

Ine ac 33c bia

i "buf P8P spect

npnt o
IICIIL \)8\-5

ra wer

subtd seh@d frd

m t he poo- tel

Protein second
=rot-el-h—Second

deriv
ge—V

Fourd2&month r ang

format f8n and

L SpGCQB_@, respect | velo)5
botra were ggnglp at.ed h\/

ect or 9fdrmal i z

ed frof’

1580-1/20 cm
of cr

Tor

rerative conparison.
stal s was performed as follows: Crystal

Re

dir ssol ution

+ OPINEad diluted with Hunira(r) conmerci al

DUT’rnﬁ{e pdtY

decreasing PEG

%r@éeﬁé@@ﬁ ¢

concentra

MCRiShbRAE

lon cryst S I

27

Fragments (%
edi ssgol ved ( )

Bl ue -TOst andar

d, Huni Ba(r) a1

ter fP8&ze / t

haw Re@.2

et

ystat b]] ftet

42008/ 057240 PCT

ITOTICTI UT d. C
uszoo?%zzezz

cll LO\.» U
0.3
Green -

red|$s1ohthed cr

ystal st@fter 6

nont h988or age

at 25Cp.3200

II TTL
7" "6 month

2.4

97.2

0.4

9 month

2.5

97.0

0.5

12 month

2.6

96.8

0.6

A Dionex HPLC system (P680 pump, ASI 100 autosampler, UVD170U) was used
for stability anaysis by SEC. D2E7 samples were separated on a GE Superose® 6 col-
umn, applying a flow rate of 0.5 mL/min. UV quantitation (detection) was performed at
a wavelength of 214 nm. The running buffer consisted of 0.15M sodium chloride in
0.02M sodium phosphate buffer pH 7.5.
system on a Bruker Optics Tensor 27. Liquid samples were analyzed using a MicroBio-
lytics AquaSpec cell. Each sample was assessed performing at least two measure-
ments of 120 to 500 scans at 25°C. Blank buffer spectra were subtracted from the pro-
tein spectra, respectively. Protein second derivative spectra were generated by Fourier
transformation and vector normalized from 1580-1720 cm™ for relative comparison.
Redissolution of crystals was performed as follows: Crystal suspensions were diluted
with Humira® commercial buffer to 10 mg/mL protein concentration. By decreasing PEG
concentration crystals redissolved.

Blue — standard, Humira® after freeze / thaw

Red -
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Results: Figure 7 illustrates that there were no
conformati onal differences over 6 nonths of storage

w@0085872%0 J. Mor phol ogy After 12 nonths of st orPEDESENT/022622

2-8C no significant norphol ogi cal changes were

®rlese -\redisinivdd @italgiatteos AR Aoaby it 35T, 20 egimi st al s.

10 Aliquots of 1 to 10 pL sanple volune were pipetted

onto an object holder plate, diluted with formul ation
Resuftsr Figasyy pivstrater thas iBereawaie RO copfarmatiens) cdiffeypnegs. over 6
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25 inverted light mcroscope equipped wwth E-PI 1 Ox
oculars and 1 Ox, 20x and 40x objectives,
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1. A batch crystallization nethod for crystallizing an
anti - hTNFal pha anti body, 5 conprising the steps of:

w@ a008fos2w6 di ng an aqueous sol ution of said ant PODUF20071022622

adm xture with an inorganic phosphate salt as

Qaws al | i zation agent; and (b) incubating said aqueous

crystallization mxture until crystals of said
anti body are forned. 10 2. The crystallizati on nethod
according to one of the preceding clains, wherein the

1H of gabsicagretizatsny fcthdd oRich@miFng ah anti-TNFalphg antibody,
range of .. gqﬁé s{é‘ﬁ'?%f-t o5 3. The crystallization
. ;

met hod "according ' to ‘one of the preceding clainms, .
wher ei n(a@5 saP@Vigijgeyuaauepys salblionzeftsaishantibreyiineadmixture with an

cont aidns a buanegfanicélphoE t?até_ewsa@!:dybtémt'?m dgehhafd

accor di to : i / er. r .
an acet e bufteBbdlingsal ehebl 5GP TR hnfich s of said
accordi ng to enthogyarefpreedin the buffer conprises

sodi um acetate. 6. The crystallization nethod

ccor di ; j , erejn,: : .
% hd cb&ﬁ{?l%%%n% Hkp"ﬁodgg?gmgé tB%ng o(f: mbsérgkﬁlégglﬁ%s, wherein

uf fer con ueous

ni xt e ®H of sgidaqugows grysiallizatiop mixiyee isig Hiegange gftabgyt pH 3 to 5.
nmet hod according to one of the preceding cl ai s,

%@Fg;g .“e%ﬂ?‘%"?g%gﬂﬁa?‘z%ﬁ°gﬁ"dﬁn‘§?ﬁ?é‘g3’? Ay BOSR] Bl s, wherein
70 R BqyEOUR STYSRYZBHN WP COM@NSEPURT ol kali et al

salt, or a mxture of at least two different al kali

4ret al Sfﬂl{ntct?%séglliza-{iaﬁ dﬁ% Wsd aktdrdh! BeIARY Q,Og&ngr%gﬁéga Wiffer com-

t
to one o tgi)rec I ng clalnms, “whereln osphat e
sal tP'EGRCEFCFAS BH'S n the crystallization mixture is
in the range of about 1 to 6 M 35 10. The

g1 yst althi 2RstMkaliGi ARthoaGees1d|ngdo LRirf 4aivAdréin B BURE Lomprises

the salt cor}centra- tion in thé crystallization
m xt M aceldte ne range of about 1.0 to 3.0 M 11. The
crystallization nethod of one of the preceding clains,

gwher tei 'Tlh_étcr)ts?é}ﬁztatioﬁlg]e?rﬂﬁ &cotdh®y fo%ﬂé;é# A8 cBif i3 1o alherein the

crf ySbu%!er Icgr?celn?rgtiocn(m sgidla%ﬂgogsrgryggﬁiiation mixture is 0 M to 0.5 M.

7. The crystallization method according to one of the preceding claims, wherein
the phosphate salt is a hydrogenphosphate salt.

8. The crystallization method according to claim 7, wherein the phosphate salt is
an alkali metal salt, or a mixture of at least two different alkali metal salts.

9. The crystallization method according to one of the preceding claims, wherein
the phosphate salt concentration in the crystallization mixture is in the range of
about 1 to 6 M.

10. The crystallization method according to claim 9, wherein the salt concentra-
tion in the crystallization mixture is in the range of about 1.0 to 3.0 M.

1. The crystallization method of one of the preceding claims, wherein at least
one of the following additional crystallization conditions are met:
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WD 2008/ 057240 PCT/ US2007/022622 a) incubation is
perfornmed for between about 1 hour to about 60 days;

whloosisub@t i on is performed at a tenperature bRPCTES2007/022622

about 4 C and about 37 C, 5 c) the anti body

concgntration is inintligatioANdEerSrm2B st bddwdert boudBMHur to about
100 ng/m . O1 . .The crystallization nethod according to .
one of thg pﬁ%&’edi ng clains, further conprising the

st epPlof dryi ng sai dinevBatipalissperigmed at aemperature between about 4
cryst al PCzaidiaboun®t Pod according to one of the

precgdi ng clains, furt .S ; t f

exchgngi ng the cr ystﬁgl%}ﬁ[z)%?fg%ﬁ%ﬁh%@?‘ I%Fﬁﬂier %?\149? I'?fngoUt 0510
di ffer- emPow¥00gpg/ml.5 14, The crystallization nmethod
according to one of the preceding clains, wherein the

P50 oty RSBl 100 o Bl i 80, e
obt a¢HBIisingFve steprof rving saidhenystals. met hod as defined in
anyone of the preceding clainms. 20 16. A crystal of an

ti-h : ' ' : j .saj,gd.
Bt bodyeraroH b Bitad icoyde f BASY) B8, ArpBayiElibim, furher
of tFRINRIIsIOnBe Siermpfexchanging Hie elystalization matkemlisuphwith a differ-
25 ognt butfeh a maxi num length | of about 2 - 500 pm and
an |I/d ratio of about 3 to 30. 18. The crystal
according to anyone of clains 15 to 17, wherein said )
Hht i bodPeictystalizslen mediosh acspidingdiayensrof dherprigsedivg glpims, wherein
ant i thedyatch3Iuhee isThtheatiygd afl abaat O llton20.000 | ai m 18,
wherein said anti body is selected fromthe group
consi sting of: .chineri i bodi es, humani zed o
0T boch EYsh I g yOSTNERRIS SHECHBAPEENaRaK 2 orvstalization
ant i imethiod asatetinerbinsmyamd ofibel peesediBf cRins. The cryst al
according to anyone of clains 17 or 18, wherein said

1a6r.] t bo%’crlysstal oz?%nla%ﬁhq'nl\ltl:la%%g%ntibody, with the proviso that said antibody is
not INFLIXIMAB.

17. The crystal of anyone of the claims 15 and 16 having a needle-like morphol-
ogy with a maximum length | of about 2 — 500 pm and an I/d ratio of about 3 to
30.

18. The crystal according to anyone of claims 15 to 17, wherein said antibody is

a polyclonal antibody or a monoclonal antibody.
19. The crystal according to claim 18, wherein said antibody is selected from the
group consisting of: chimeric antibodies, humanized antibodies, non-glycosylated

antibodies, human antibodies and mouse antibodies.

20. The crystal according to anyone of claims 17 or 18, wherein said antibody is
an IgG antibody.

21. The crystal according to claim 19, wherein said antibody is selected from the
group consisting of: IgG1, 1I9G2, IgG3 and IgG4, antibodies.
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21. The crystal according to claim 19, wherein said
anti body is selected fromthe group consisting of:

WO @B8/0512¢2, 1 gG and | g&4, anti bodies. 40 78 REX/US2007/022622
2008/ 057240 PCT/ US2007/ 022622 22. The crystal

acor dimhg tqsel alctbding W edlginn 29iwherdihi baildyahtbodp is an anti-

antl mTﬁgF@apm g&%+f§ﬁ%¥’?%g I%dra? group 1gGl. 23. The

cryst accordi ng epared from an
i sol ated human anti body, 5 that dissociates from

d8INFal [ihe crjstd) agcdidingfto dlaxd 92, Brdpared hemsardisslaidaniaattibody,
C°”%§P&s§ém&e§ fr%g'f r?"rﬁFalgﬁa llvﬁﬁ KQ %‘i qafl%tael(/l ;1%% FP{% a Ka rate

sur f neutr |zes

cyt o%bstaﬂt of 1 |Xn1Qa Sst arnleaff cbqimdetﬁtmlaecwzgua@@agiasm@m reggnance,
| C50am:f néutvahﬁ)es7h1WI€HlpHae©ﬁotoi46ity2|ﬁ a thedara WS Vib L929 assay with an
acco %H'gs 2, prepared froman isolated human

ant i 8%Iy WI t h ol | owi ng characteristics: a)
di ssoci ates from human TNFal pha with a Koff rate
2nnst amheaiystabacddrdiBgso claim P2 sprepared deiredmrisoRtedhuman antibody

Sur f el feﬁdmabnaﬁ{fgctemﬂg &) sobiRsthohd Qu%?r?l?gié%p%@ﬁh a Koy

domal n co no "acl sequence O

NO  fBite 6Pngianti 4f ‘gd ‘for ofn SEGStSDaNGet%dea%ﬁW@qC@ plasmon reso-
al annareeshidsia light oimaia CORB qoosain compdsingltheamiifo acid8equence of

by OQEgItBI l‘g(*r)]\s’:? &%bﬁﬁfeﬁ@%‘rﬁ’ §E@'ib‘ N’Oa:? b?a%:%H %IEHiEé SUSstitution at
heav@ost,ul?é'l h 4C§R§ % grﬁilqaf Qﬂ?ntﬁ rfﬁvg Icg@seryar{%(e iR agjdsybstitutions at
seqummimn_eﬁ SEQ 4, B, 8lend/ér 9,0¢) haw i Haasy chaio @CHFEYdrailComprising
4 bYih@ arShs'aki s@%@éHc@%f%‘@@?tl? N 140& rﬁ%dlf?&ﬂrér‘n@i@m RO: 4bya
oncnaelure bRl & IS B4 n. BeS g0 arvsne to ve
3, 4corsenativeBam@o atdl substitatieh'saat pogiforis2, 328, 5,8, 9, 10, 11 and/or
crysial according to claim22, prepared from an

i solated human antibody wth a light chain variable

region (LCVR) conprising the am no acid sequence of
BEQ | DTRecrystal rrdcerding 4v glainh 82 npreparied ifiosn areigolated HOWR) antibody

CO”IZJMtﬁbrlightt Jﬁlﬁﬂrﬁglgcrgéloﬁ%@vﬁ Qéiﬁmgghe akfdxd Q:I&'Qequence of
71 onSEQIBRG! %8&? 2395 By YRS B (HEVE] S8Rbing the amino

conpasid seaenee ApPEQIIRRNO:(Z) crystals of an
anti - hTNFal pha 30 anti body as defined in anyone of

et pr dhBon e e Bffia bz 8 BT oY Higbg BEG™

semsolld or liquid

27. A pharmaceutical composition comprising: (a) crystals of an anti-hTNFalpha
antibody as defined in anyone of claims 15 to 26, and (b) at least one pharma-
ceutical excipient; which composition is provided in as solid, semisolid or liquid
formulation, each formulation containing said antibody in crystalline form.

28. A pharmaceutical composition comprising: (a) crystals of an anti-hTNFalpha
antibody as defined in anyone of claims 15 to 26, and (b) at least one pharma-

ceutical excipient, which embeds or encapsulates crystals of said antibody.

29. The composition of claim 26, wherein said composition has an antibody con-
centration greater than about 1 mg/ml.

79



5

10

15

20

25

30

35

40

formul ati on, each formul ation containing said anti body

in crystalline form 28. A pharmaceutical conposition
wa@ompnsRing: (a) crystals of an anti-hTNFal phaPCBB5S2007/022622

anti body as defined in anyone of clains 15 to 26, and

C{erT% 3t 'ﬂh@&:‘éan@QnﬁorP Bﬁé@iﬂ’r 2F @#Héréiﬁ'sfa@‘édngjogﬁlfm QWB laf riazrmbody con-
enbeds.,or._encaps ) al s of said anti body. .
The %JWSE!%? griegﬁe an efebguﬁé%g tﬂslllerel n said conposition
has an anti body con- centration greater than about 1

ang/m . T‘ﬂa@ cBnpBRItidh ABELEIIAGHE driydhdSR ML/ LIRIRE2E to 88, whRérein said
conp ng%o%fgn ésaéﬂbé%lon\r%kbé%fyga%c o?)lt ﬁnﬁ@ﬁ&c&g‘%ﬁle rier or at

an an centr r
g/ n'leaS@I‘eoﬂWé“B'QﬁBUﬁtl on according to anyone of the
clainms 26 to 28, wherein said 5 excipient conprises

. l ea%heQ qu%8|n)$£'%[cl:8rdfﬁ8ttb°&"£h1' ?9 %'gqu grs%%a$$I$@§rlc ﬁrger is a

or

gg;{a@ﬁ{'memﬁl%%mpr@et% mrapm*@sgroum@r@mng &f: gpoly (acrylic acid),

pol ym‘l¥ (cyaRGddryigtes), Dol ( amﬁioyafﬁﬁis S;ﬁilyﬁ‘(%hﬁyldrfde@)npalye(dgﬁsmeptlde

nor e S

10 po(ﬁ Jcigrgg 0[902&? (I?&P: és?&) lly (a(ctlg%élyg:gl%' 4l oraFL )\ poly (B3-

( anhiusioRBYYYatpl Pply capsiasiape).qely (doraopess pebisieinyisneyalycol),

(1 lacpcblyz lﬁsfdr@b)yprdwl)wéﬂﬁ@"/bﬁﬁdw oIy C(G*gaﬁO)aﬂhdibh@ienB'—ﬁ@W ortho
0 t A

? di %’?(%%% é{b\()ﬂgﬂfw Q%Bb%@l vﬂ&%rrﬁﬁ&[ﬁ 8 rﬁglgl‘a%ydrﬁ)&l é’lkyl vinyl

( hyd? %rs ,ﬁyfrﬁglg ,p)c,>|y3|§, al@un%plqma(t%r@QW@e and cellulose de-

prosmzesnecollpgéry_ fioint lyelaties thgalajonicoatiy, Eligasakcharides, glycami-

al co [ e

a1 Ky P ol By SR e DRl L i

al bum n, alginate, cellulose and cell ul ose de-

33.vat i \Pesinjectabledigeid cdnimsition cgmipesing antipaNBalpha entitzidg crystals

ol I ggsgsrHaarin Qﬁ?one%fm 15@@9&3%6%\/.@ h fa@ﬁ:@?’dy concentrat|on in

pon accharides d: r?gg r} copol ymers™t hereo An

inje éB”%e?fa%BPh 98N Y N conpri si ng

anti - hTNFal pha anti body crystals 20 as defined in

gyyone APEry@!a@'smﬁylc%rﬁﬁls% é‘*ﬂﬁr‘n'ﬂ@*’dl&% éﬁ}bﬁay'c@%s as_defined in

4. AEPE o SRR 1311 26 AT AT TBADH CAPRPERAR0roater than abou

ant i bUypgbrlyst al s as defi ned |n anyone of clains 15
to 26, having a anti body concentration greater t han

ol ADRERRIPESiting X inafny cABRrTIRG e 5k of §oiistering to the

mammal an effective amount of antibody anti- hTNFaIpha crystals as defined in
anyone of claims 15 to 26.

36. A method for treating a mammal comprising the step of administering to the
mammal an effective amount of the composition according to anyone of the
claims 27 to 32.

37. The method according to anyone of the claims 34 and 35, wherein the com-

position is administered by parenteral route, oral route, or by injection.

38. A method of treating a TNFalpha-related disorder in a subject, which method
comprises administering a therapeutically effective amount of antibody crystals
as defined in anyone of claims 15 to 26.
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mammal an effective anount of antibody anti-hTNFal pha
crystals as defined in anyone of clainms 15 to 26. 30

wQ@e2008As51me hod for treating a manmal conpri si ngPCHESENTR2622
of administering to the nanmal an effective anmount of
the conposition according to anyone of the clains 27

32. { n s .
stqo ai Tglg rﬁgtao%gfed% %%@e? i gfgrﬁq\lﬁaqsr%t- i\‘%ﬁt%ggso‘&% is selected
admff@@ﬁf@@@ubyomﬁéﬁt@ﬁt‘)&ral route, oral route, or by
injection. 38. A nmethod of treatl ng a TNFal pha-rel ated

291 dﬁﬁ)rrgrﬁﬂne' JEeres H%?ﬁféhlar W%\% at ?’Eﬂiﬂ?ﬁg rhe%m'i'd sgr)oﬁdrY itis ?steoarthrms

nisterin er apeu ect| ve
ant i Beegowy g%, gn aliﬁ@)gya@uwelﬁ Isﬂ@95'$ [RUIRITRIBNTE disfoeles, Auipimmune

15t ij&ﬁs arﬁiQweWPot?eQQﬁdr@rﬁg %%f&%ﬂ%@gg 'erra"s%@at?rejeé’t%n of §aft-

t ho f cl
0 s ot Bafase RIS b R ey Ao Dikeing] Fg o casgac dsor-
an auegintemmatodi weadisgrders, pae tescpliardisehss, atadtwiichepatitis, viral

arth rh'ebétﬁif] ulmﬁgmtagétm? %Q&Hﬁ%bﬁ i ftﬁrbar%%& %‘aﬁ'nfst rlaﬁérruhlﬁn mﬂﬂg keloid

gouty art
IOt oA B2 stie S G FAHaneerogA PeaaRbeH AR Eciation tox
sy ndriemyes spandyiidafteobatioy & pdirdR&s eisordéras SEbeiny dis@{ie? 4 inetabolic

3{ s g: fé)l;d"er,\éﬁ%rﬁg,tpa ? B%P% & Slgg' der, ;E‘Bl in d&?o%‘e? Yz naq lé!sg% AbPvasculits,

i nf | aﬁﬁmﬁteﬂyemwkﬂpws@em@htlsmﬁma e@rgmlpobatmctae pelmoesry dis-

al cohgkd (Cdpﬂ?a&bﬁdtrﬁo pd(r’nér%'ry fibfbsizapayt ie%t'eﬁosmf HhbE&2Rtemia, pain, a
hepatét IS, coa i st urbances,

ti bur
r eper$QEY BH'SPﬁ?%F*;?ate‘E@FB"dGV ¥GPis e mataid aithitis 44RA). a hepatits

for mag L infREAIH poridaf], pSSHRARE althitisS sﬁ@@hroﬁie%ﬁqw paBihsis, age-
radiation tox- icity;, a spondyloarthropath

pul noRitep %Cﬁ@ﬂﬁe‘iﬂheaﬂ%fo%%m brREAdgER, indaineradary lbrain injury,

di sordednic RN§IE @ndﬂﬁhé‘ dePmA¥BRFbsifs, @'rLi{)Fegéﬁonsaec?éfhé‘ln and/or
di sorder, a nail” disorder, or “vasculi

di seeUNcHAR $PH3} q@gd Jaypiliahneriodis fevess, elty's syndserme, fibro-
obst ré@élb?ﬁ?rwe?ﬁs ok gbs &s’?sﬁéﬁt@c&c@:@rgeﬂufangﬂﬁﬁt@& IgA

puI nona rest enosi s etes anem a,
pain, neahrooﬂtbtyh l@psenlgg@ée:oséleae%dm@rps@molyqnammneed connec-

r heuq@&%g{]@&gg}aég hﬁ:ltﬁ)lmeloﬁah@a%%} édoecacﬂ:e)y ! JH@HFr)Ig organ dis-

i nfection, psoriasis c arthritrs, nro _
pl aqlmdgsawelasiygpla%tg@ynw@m e@httlammﬁoa/smpammeamus igcluding

di seaggie BRAhR, SHFEhcrddit 'aASTER B&ﬁblrhlééggﬂrp&ymyosntls pro-

g %éﬁo
chronic fatigue syndrome, dernatonyositis
r eactdressive féd%'rf@lluffh paﬁddagouuQVM@mn@ang@ngwmablapangl poly-

Fam |d3hgmi! Hradatd FYSH Sisedsd bdreSiaSH8 LeRMing ddidhgitis, stroke,

thoracoabdominal aortic aneurysm repair(TAAA), TNF receptor associated peri-
odic syndrome (TRAPS), symptoms related to Yellow Fever vaccination, in-
flammatory diseases associated with the ear, chronic ear inflammation, or pedi-
atric ear inflammation, uveitis, sciatica, prostatitis, endometriosis, choroidal ne-

ovascularization, lupus, Sjogren's syndrome, and wet macular degeneration.

40. The use of anti-hTNFalpha antibody crystals as defined in anyone of claims
15 to 26 for preparing a pharmaceutical composition for treating a TNFalpha-
related disease as defined in claim 38.

81



si s, gl omerul onephritides (e.g. post-streptococca

gl omerul onephritis or IgA nephropathy), |oosening of
w@e@sibhrdes, nicroscopic polyangiitis, mxed cPOMES2007/022622

tive tissue disorder, nmultiple nyel oma, cancer and

grachexipati-HmFaiphh &inBb S crikitsls a8lddfihed MVAlyBns¥EahAR 15 to 26 for
syndrs%qﬁ,m%q tismosteolysis, pancreatitis,
i ncl'l I'ng acute, chronic, and pancreatic abscess,
peri odontal disease polynyositis, pro- gressive rena
failure, pseudogout, pyoderma gangrenosum rel apsing
poly- chondritis, rheumatic heart disease,
sarcoi dosis, sclerosing cholangitis, stroke,
t hor acoabdom nal aortic aneurysmrepair(TAAA), TNF
receptor associ ated peri- odic syndronme (TRAPS),
synptons related to Yell ow Fever vaccination, in 30
flammat ory di seases associated with the ear, chronic
ear inflanmmation, or pedi- atric ear inflammtion,
uveitis, sciatica, prostatitis, endonetriosis,
chor oi dal ne- ovascul ari zation, lupus, S ogren's
syndrone, and wet macul ar degeneration. 40. The use of
anti - hTNFal pha anti body crystals as defined in anyone
of clainms 35 15 to 26 for preparing a pharnmaceutica
conposition for treating a TNFal pha- rel ated di sease
as defined in claim38. 81 WO 2008/ 057240
PCT/ US2007/ 022622 41. Anti-hTNFal pha anti body
crystals as defined in anyone of clains 15 to 26 for
use in nedicine. 82
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