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such high concentrations exponentially increases when compared to moderately con-

25 centrated solutions. This is unacceptable, with regard to safety and stability require-
ments.

Thus, the delivery of high mAb doses is reserved for large volumes, which gen-
erally have to be delivered via infusion. This way of dosing is cost intensive and sig-

nificantly reduces the patient’'s compliance.

30 Therefore, pharmaceutically applicable low volume mAb crystal suspensions for
subcutaneous injection would be highly desirable. Theoretically, degradation pathways
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Due to the role of human IL-12 in a variety of human disorders, therapeutic
25 strategi es have been designed to inhibit or counteract IL-12 activity.
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ant i bodi es ({% hyEafsesum plbwiatio) biding crracterislins!(Millsettiahd®82). ant i bodi es, in
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are formed. According to a further enbodi nent, the nethod of the
present invention may al so be performed such that the crystallization
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to initiate or boost the crystallization. The crystallization nethod
of the invebig @mstgl@ﬁ@tmlqoy\d|tl9n§)8¥faﬁneétﬂlcarotampH*Meweneo%dweé%@lts obtained
crystal I'i za4 isoéh Histidehfg! dYstehfdb %Bgﬁ%ﬁssém?%‘loﬂ'éuécés@ftﬁ‘@@’éfalléaﬁon Inna lag-
particul ar about 4.5 to about 6. .0 to about or about

about 5.7, @&dﬁd%rlalwcﬁppémbétchmale Sopversion &, mlmtnﬁfé@@equst@lh@t@qd@ous
crystal | | 2ald fito ThaUsich dRUNGORY A Bedibb85 b BecibAGhg Fhe (' | be , Y

conprise an acetate conponent as a main conmponent, especiall y an
metal salt Mefkleebr P. (2OP1Rharp Res- todilud®d)- a potassiumsalt, such as
sodi um acetate. The salt is adjusted by addition of an acid, ﬁparti cul ar
acetic acid, t®aldaskradqli fepartpdion| # campaesasy plemicabaieh ﬁ‘éﬁtvaﬁf’r fiffasion for
crystalli Zaﬁ:tnﬂ%c%hhﬁcbf chRallXati Bﬁ&oﬁd?f&%"(Ba%@cktF‘ 9ét'aPQ1§éé)tJabrﬁ@£@B®)h in
t he aqueous crystallrzation mxture i s about to about O. or about
0.02 to abd@fi(%%mﬂads Bixr cammefsially syailable poyeltné wemcr@nsdmsmraésbgi
0.07 to abQ#'}stth%tl% s@futu@r@“ﬁ'h@ s@r%eh? \Aié‘?é’ Erf?rrﬁe?d Ming the mdst EJrﬁl%Bﬁl\)abélat | on
agent of the polyal kyl ene g{o yol % I N~ nore el ow. 25A
ski | | edOr edlifpisiony methpd ainp tereghyarian @ftaewmqméch@yﬁ@"lmr@e@@d ipEldiaDyE and
com prisesoRgl é@blsaé{;.sneemkd(@ Soafsof\@é l:ry@f%lli%ﬁﬁéﬁ’é&ﬁdﬂ%s iB&itRel, 43 (74%)‘\
"pol yal kyl ene polyol" as used accord |q? he invention is a straight’ or
branched chre idetifigerby eicrapatshr ahijat hhéﬂ% ) wese identified- by wepemndiffysiogol .
TheThe pol yrwgnlf;eg.xlo'ana.%ﬁgewefé ﬂiﬂn@tb)) s&ﬁtm&ﬂedé YR U (m%pmwnﬁé\}e%@én

al i phatic al cohol carryin 6, In particular 3,
pref erabl y rwm%@mlcwpawgwd @ﬂtdtﬁf%\ @m’ ﬁta@ll na hrzs %hpwss thahtrpavanqmlf&msm 3
or 4 casboRecHnRR, wWHidH R ﬁ]falsvcmmaniiwuged umwau%w@nzmﬁks%@xs does not
Non-limting exanples are ethylene-TI,2-diol (glyco propyl ene-1, 2-di ol ,
propyl ene- Bugfa"éﬁ%wos'ta’ﬁdew@utyl ene-1,3-diol and n-butyl ene-1,4-diol. A
particularly preferred diol is 8I ycol . WD 2008/ 12130PCT/ U82008/ 004006
The pol yal l@iﬁ@ﬂ'@uﬁ@w'@‘ﬂg%ﬁ'bf’% n§Eti on may be conposed of one single
type of polyol or mxtures of at |least to different polyols, which nay be

pol yneri zed at HumdTokr 17 Plas2 prlicet K intthe atholagy 3@6%@@9{&'"5‘ ‘sepgfal figt nor e,

the term' %@éé@in%lbiﬂ@@mﬁ@h&%hdﬁ"fﬁfﬁa%rﬁé’tfiﬂh'e§6§ns‘é§rﬂoVéiérHﬁé anm;sl@scne%sfsa”e
Non-limting exanples are al kyl esters "and et hers, particul ar nmonoal kyl

et her s 28nd el %9!5‘9@%@1‘%950”&?1@IThef%'Sl Wef?&‘i’rtel 2 great “86¢ faisyitzkle mathgdsht or
br anched- clyntreatidg sdeh h%HéY\'IL-ﬁQ&bﬂ!&dlé&d@l%r tOrYé%r@Fmsuﬁ?fHéYépeuﬂ& BM;')roth or
i-propyl, n-, i-, sec.- aoder tert.-buty n- or i-pen n- exi The
pol yal kyl ef@MpEF§ihe admm'ﬂaattomqj|pa?mr@utm"yﬁff§9tr\@rftosgﬁ yéamtshuragnds 4
accord- 10 gnfbdies.t he i nvention are further characterized by a w de range
of nol ecul ar wei ghts. The nol ecul ar wei ght range, stated as nunber- or

wei ght aver age piel @)CtHeafoIéN%f gmnant WP Z Iayvarfety idf trﬂfhafnaaig&d%fs 4RErapButic

10, 000, as for exa rx 000 to 000, or 000 to 000 to 000 or
3,200 ©28 6stBEglesd 6Pe@&5ﬁﬁsee%t°3®b btt&fGovmefaCk'Ls%a?ta"tzobbpafaw'%f 80t t o
4,200, in padiek thetdinPROHAd Ae@Pilize LIDPRY hdvelledn SR Mtaééqln%%sn@mrﬁ&ﬁmafze
poI yet hyl ene \%I ycol s (PEGs) and poI ypropyl - ene glycols ﬁPPGs) and

cor r espond@fWarRIRe 8f e ermeAndPydies &er%ﬁéﬁinﬁl'ﬁom astibgdies {mAbs)e
pol yol s ar @oEEedbP Woridtas? pRYared Har3 ¥ihociES df. ARG, iz UnaNHPEC

(see, e.g., WO 97/15327). These murine IL-12 antibodies are, however, limited for
30 their use in vivo due to problems associated with administration of mouse antibodies to
humans, such as short serum half life, an inability to trigger certain human effector
functions and elicitation of an unwanted immune response against the mouse antibody

in a human (the "human anti-mouse antibody" (HAMA) reaction).



In particular, the polyal kyl ene pol yol concentration, in particular the
pol yet hyl ene 20 gl ycoI concentration, in the crystallization mxture is in

t he rang to about 30 % (wWv), as for exanpl g about
e\sv or@gpl% %C%R%%OS/% ?

15 % (wW v out 9 to about 16 % (W V) or about 10 to about w v) or
about 11 to about 13% (w v). Preferably, et hyl ene glycol with an
average nol ecullBgeneiayattesipta baveraomedhe §f ppsagiateth With tthey use ©f fullyt he

crystal l'i zahife Shtpbbics iRhurRAY! havk IBQOIQQPHEnét%afKQ é%lﬁéerlngﬁhg a%n[a&%@w ed

enbodi ment of the invention, antibody protéin solution and crystal- ,
lizati on sdmPENhamandisas; Feiexample. catmesicantiapdias. in wmlchmaélaﬂﬁoea@gl@n%s of

the bufferigigh@@Ribsdy citdins b Hu?lﬁéldéﬂv&ﬂﬁﬁa sthé '&oﬁitgntofégﬂinﬁaof the antibody
crystallization solution are about double as I"P as Inthe crystallization
oy

m xt ur e3> Ty§HRESIarg human-dervedahpye heenwrenaredd However. fhacause thesg démenic
volume in the H@ﬁ‘&ﬁze&%t%@d%@%ﬁ rétam sorﬁe ?JRPME s%QuQIQ&s the?rstlil rﬂad/ btiekput
15,000 I, or to about 12, , 00 I, or 1
m to aboutU"M’aOtPG' immygne ffaﬁﬂ'mt éh%tbeuan:ant;@omnerw@nnpoﬁy (*ﬂfﬁcébfﬁﬁd'qn 050t , or
1 m to abQudiyWMenladnfisisfefdd B¥ fgpé,fge;a(t?yﬁt, g0 m to about 8,000 m, or about
100 mM to about 5,000 M, or a out 1, 000 to about 3,000 m; or about 1
Ito about 1, OOQJS ferAIte 3041328 d@sk&%'fesmilan ¥Wtbodies, preferably recombinant
2008/ 121301PCT|V52008/ 004006 dition, the crystallization nethod of
t he i nént idmanegntipediss, that ﬁeac'ﬁf@"wtatd & hu@agtmt@ﬁeu'om 12HEIL- 82} oRrefgred

addi tional Aiysdied Hl'sélégéd)ﬂte?élﬁ%a\)eorﬁéh bﬁmﬁffﬁr%‘ﬂ?—% aRl deﬂﬁHll%tHle‘l 2l a°ct|V|ty
performed for between about 1 hour t0 abou or to or

13 to 250 daydro angringduorplhe aptiradies. obantragy P@U‘Qﬂ‘éyéfe wefldtforu@etzcttrts tllb

Sdays; b) imciHaabi iﬂﬂlbitﬁgFPﬁﬁQraeﬁ\ﬁtyaé aih ﬁ'ﬁﬂﬁfaﬂtéubfecp@t]ﬁ’@!ﬁﬁﬁfr%hpélhlsgrdgrﬂ{‘d
about 50 C, for exanp out 4 C and about 37 C or about C and about 25

C, c) the a(m'q*bol&y12c%ﬁttyant3r%&tr'oﬁntai Bluclejgragids;, yeelarscaiift h%ﬁtlcstle fqriexprass-
cryst aljlsi zaﬁg fHe l@coﬁtﬁfn%nt ﬁuﬂnantémﬁbaﬁ@g%f fHe .ﬁbautonoaﬁd h%t%i& mémthéyz.ﬁémut
1 to 200 / or 1 to 10 my/m, for exanple 1.5 to

particul ar W& r@(}?@hﬂéﬁt@@umana%@pd@% are1alsengnaipsedy (%Ystt@"fl‘i)f%@ﬁrﬁf thqr@@t'-
protein congenp raat.bcsmemm%dtgtfst Hﬂe‘ﬁﬁﬁng?ﬂ%%éiﬁé‘gré ﬁotsép%'&ﬁ'l@élﬁ/ PERABEYTES
for protein determ nation. preterred enbodi nent,

crystal | i zdt¢ dRSmatanbd, for exarrpl e with pol yethyl ene gl ycoI as t he
crystallization agent, is perforned such that the incubation is per-

formed for bet JS&PrabemtoPe saivashaceayding o hetrsasrnt ivigptionis. Kissefere do Qeand
at an apti hery &ﬂ@&@@?’s@élllz@ﬂom:oﬁd?%ﬁs i pticarBHteH crystallizatnccdnditibs,tfer a

particularly preferre net hod, crystallization is pefforned under the

Fol | owi ng @M1 nibedies, Nt fo, eStablish G s BHzatiog RIPERSSEPNFfIops |ARplicahie to
gl ycol : PEG\ARHEEGeleQardtTo byl dMibb&y crgodi provagphatg, thé)sérﬁ? @m2, Menfstat al

acetate) pH' 5,3 to 5.8 anti-hlL-12 concentration:3 to ngy
Tenper at ur dizatipn, prosgssdis established that does not make use of toxic agents which might

negatively affect the pharmaceutical applicability of such antibodies.

25 Summary of the Invention

The above-mentioned problem was, surprisingly, solved by the finding that it is
possible to obtain crystals of a whole anti-human IL-12 antibody in batch crystallization
volumes above the microliter scale by applying physiologically acceptable polyalkylene
polyols as the crystallization-inducing agent.

30 In a first aspect, the invention provides a batch crystallization method for crystal-
lizing an anti-human IL-12 antibody, comprising the steps of:

(@) providing an aqueous solution of the IL-12 antibody in admixture with at least one
crystallization agent of the polyalkylene polyol type, as defined in more detail be-

low, for example polyalkylene glycol; for example by mixing an aqueous solution



25Bat ch volune:1 to 100 | Agitation: None Duration:about 1 to 60 days
The crystallization mxtures as outlined above are usual |y obtained by
addi ng a i zation agent in solution or as soli ein
sol uti on. ‘%ggwﬁ ?:*OtllJtl ons may be, but do not have to be gc?‘% S/OMO%
Crystallization agent concentration and buffer no-
2008/ 121301 PCT/ efsbe esfilpsiyowbereiy the pntibodyHaeterakly ﬁanresﬁryyt dirsqlvest fogm, with
solution is usugl Ly, @R@fstdif@flon Sol S (R RSl
‘diluted" with theé{lﬁir ot fe?:?;f]s ésl(r)%%ﬂ?_i g‘r’].{’h@“ & ?négd ?ﬁ?ﬁ]er eery%g{yrrgn?,)}c{okéeé
crystal lizati oncrwetta igationfagemé in digeelvechfermagr Allernativelbyrpedise the erystalizaot
drying the obt aﬁ ?ﬁsg Hsi mﬁw tabl e drying methods conprise 5evaporative
dryi ng, spray drying, ?I Zation, vacuumdrying, fluid bed drying,
spray feezg) dréHd”lﬁcuﬂé?ﬁﬁ tﬁé  lalést ﬂ&éytbn tichURBGTE  UrfiP Blys Bl e dHiBoay
ni trogen gas” dryi ng re od| ment, the Crysta |zat|on
nmet hod of the meémmesh may further conprise the step of exchangl ng the
crystallization nother liquor with a different liquid or buffered buffer,
e.g., a liquid diccpigingto @(J‘H'tt%ﬁfrﬁ'ﬁeochmsﬁl yag Kategr op Kleyrresentfinegndinn maym 10
the one usegsd gg Péﬁarﬁ{eel duch #dtqRe &wmueafmi ﬁfxtt%%”bténﬁ‘ed i’ﬁestéﬁ"gpl’%awbeasl&ﬁ“t
300 to 8,000 Dal'tons or m xtures such polyols, for exanple
cent ri f ugatRlgyAentad aith|a %ttab@rﬁmqurtt péptq-wsstmigcﬁmtldwnaﬁmlér1 %@fﬁﬁeﬁy grystadsdas
buf f er jgxcharaniseAd M §Hésto .Jﬁéte%'r%ﬁ t3hd clys@lizat¢. buffer may al so be
|

de5| gnated as an "artificial not quor™ which differs fromthe
"natural " crystapd tblﬁihtﬁﬁ%\ﬁﬁo& bﬂﬂ'\‘éﬁn@ntuéﬁﬁeﬁérﬁw Bl porBRfledh Y sntéf tie

di ssolution of the 1bcrystals forned present 1nvention al so
relates to %UGP‘}%P%{FtaHFa%ﬁF Abtyrenn the Jange pbelégpt Réb ¢ P releLk 61y im particular
crystal || Zaitoana BRbAuRe. of Bbbioslo WakEuPRd o BbBENSIAL dRUEEYS LifiPagiforn
anti hlL-12 antibody. The crystals of the |nvent| on may be of different
shape. The AR, ééhér%‘l’ﬂ@m s 20 designated as "sword-like". In particular,
the ter m al so conprises "platel ets”, "needles" or "needl e-clusters” (sea

ur chi n-1°i ke) . e&qreewwﬁleeaw%se%%@waéloafmtxrwemafseﬁ@ntaﬁ Felgagfeone buffer.
charact eri z@g Biifer mLEHrfpriselsh BBItRREAEONNE Bs 8 HBKI damdnengfeepéélalwn

about 2 - 500 pm or about 100 - 300 pmand a |length/diameter (l1d) ratio of
about 1 to 2. m?ﬁ%Sﬁ'&%ﬁ?ofoforsqa@m%@oﬁoemm»@éacpeft@ﬁv@ salt, puehyAs ysorM he

di mensi on Qceidi® #h@ 8B A adjdrEd a% gh@ﬂt.sn ef ah Bgidl WVEaHiE Y dB&Yic BRCd MR re-
foll ow ng di nensions: A maxi num g ) of about 2- 500 pm or about 100

500" o artied Pbig i RIEHFSCEMRAT o the cFtaliBeiRn methad1he PURECHERENt of
such ploat eltgitisn '(@tél%@élaf&)ﬁﬁmé/ aémﬁ@ﬂuk%ryétﬁlﬁibtlbh%lﬂhﬁér%t &out 0 to about 0.5 M,

Needl e-cl ust ers of invention may have the foll ow ng di nens A
maxi num | erfj@Rowt Q)PZ éFbB'ER”ti) S ﬁ’b@sﬁ% W%BPO%@ Oitmalmt QrﬁjMao" abouit 0.07
| engt h/ di anggéut(d.2 M), of abét 0009 BAMRALD.12 MO 3. The crystal may be

obtained froma polyclonal antibody or, preferably, a nonoclonal antibody.
A “crystallization agent of the polyalkylene polyol type” is defined in more detail

below:

25 A skilled reader will realize that the term has to be understood broadly and com-
prises polyalkylene polyols as well as derivatives thereof.

A “polyalkylene polyol” as used according to the invention is a straight or
branched chain, in particular straight chain, poly-C,-Cs-alkylene polyol. TheThe poly-
ether is formed from at least one type of a polyfunctional aliphatic alcohol carrying 2 to

30 6, 2to 4 and in particular 2 or 3, preferably vicinal, hydroxyl groups and having 2 to 6,
in particular 2, 3 or 4 carbon atoms, preferably forming a linear carbon backbone.
Non-limiting examples are ethylene-1,2-diol (glycol), propylene-1,2-diol, propylene-1,3-
diol, and n-butylene-1,3-diol and n-butylene-1,4-diol. A particularly preferred diol is
glycol.



WO 2008/ 121301PCT/ US2008/ 004006 In particular, the antibody is
sel ected fromthe group consisting of non-chinmeric or chinmeric antibodies,
humani ze ' non- gl ycosyl at ed anti bodi es, huma ' | and
nouse anﬁy@@ht}t@g%o n particular the antibody to be crys?g?ﬁ}s ﬁlp@ﬁ%
non-chimeric, human antibody optionally further processed for inproving the
antigen- 5bi nlerttg rof@kytenef galyaig 9f the Invenmrefr@y@slqomnqsed ©f 9re singledype of
obt ai ned f rRimopBr hikirds bt ROR4stH HreAent JoRfolL XM 88 pofyferizkg or
| g04 anti bop%mo f partlglch S Ee antTtﬁ%sﬁs a vﬁoYe g tn - ”&mat(r%iZ Tid%@?
ant i body ofOFtTl?é’ Qﬁ@fﬁéeﬂthCk COPO|ymeF$1 a preferred enbodi ment, the crystals
are prepared froman isol ated human 10anti bod t hat di ssoci at es from
hiL-12 with a Kdrbermorgy thel taymoipdiyabylencdpelyolketso eermerisesnderivatives ofl the 10- 3
s-1 or kLes 0 e

58S Ssanes Nﬁnﬁﬁtltﬂg”éié%lfé’ar%%ﬁﬁg SFE &l '&Hefs ﬁotfh?'f'&ﬁar monoal%ethers

particular, the crystals be prepared froman isol ated hunan tib

with a |igrnddialkyl emﬁfts abt\léyl’f @gnmr‘t(ay@vrd)ef eeshps Bhsaight erraaehadochadn §1-Ce-
sequence of @E@ I |

conpri sing atI he g!gaﬁgﬁaca%éag%qﬁgn \@(h h@g&Q}SF&{BWh T S0+ Beerg:é@@%ty >0 Runan
ant i bodi es i-Reatyl; pod nehexirbl e descrl bed in US Patent No 6,914, 128. Most
preferred are crystals prepared fromthe anti body ABT-874. In a further
enbodi ment, t hd herRadyalkvianer rlyals dn trgrtigulas they polvaléﬂeele slycalengs yeed acetidr ma-
20 CeUtlea|m%Wﬁ%si'ntlérﬂlbncél'@pfﬁhﬁér”&aréﬁén lﬁ%@l\ﬁldgfra %FHO‘IéUu#%]@e ighs! body
as defined ove, and (b) | east one ceutica accept abl

exci pi ent é"ﬂ“&UF?'eﬁ*dﬁhwalgﬁt FRgeh statedt a@@umb@r-ycytwght averagem@tmlarmm of
this i nventtmaup% M R rtaﬁg@ &Qbo% 1'0'61)'6' ds ®r e%{aaﬂ]p'léqle()@ 8 Cd?”é ogﬂ g

conposition co n£r|3| ng é sta an anti anti’

herein, 25&POHPOGto 6.08 toré Oﬁﬁaﬁrmé@tfowamplaé@éﬁtta@l ®0e>3 |t@rﬁ000.
encapsul at igng gob 1§ ABRY: lnddd?ﬁblﬁa?%bﬁﬂw pegly crystals. The conposition nmay
further corrprl se (c) at l'east one pharnuceutical |y acceptabl e excipi ent
stabl y jgmi nt ai Mapguidi§HoRAiKkyRAMEYp oIS bRl onMWI@Hé’ %‘yco%r(‘l‘-’wla?ﬂh' lyto
enbeddi ng nay be inpl emented in conjunc I'n particul ar, t
conposi t i of§eyce PPrﬁﬁérﬁndoffprfeépomm r%twoahpt blealy C@P?‘W&TS 3@@%&%%&@1 i on

hi gher t hapcabguyithbl ols'é}enﬂéélfub@m@éo@bo@OﬁE@é B0, OPEGDwoof PEG

exanpl e about 200 to a out mg/ m’, or about 300 to about 500
The exci pi @09 anghP Ose at I east one pol yneric, optionally
bi odegr adabl e carrler or at st one oil or lipid carrier.

WO
2008/ 12130 1pCT,lmg@@gglpgdh@gglyalkylene polyol concentration, in particular the polyethylene
20  glycol concentration, in the crystallization mixture is in the range of about 5 to about 30

% (w/v), as for example about 7 to about 15 % (w/v) or about 9 to about 16 % (w/v) or
about 10 to about 14 % (w/v) or about 11 to about 13 % (w/v). Preferably, polyethyl-
ene glycol with an average molecular weight of about 4,000 is used in a concentration
in the crystallization mixture of about 11 to about 13 % (W/v).

25 In a preferred embodiment of the invention, antibody protein solution and crystal-
lization solution are combined in a ratio of about 1:1. Thus, molarities of the buffering
agents / crystallization agents in the original crystallization solution are about double as
high as in the crystallization mixture.

Typically, the crystallization method is performed in a batch volume in the range

30 of about 1 ml to about 20,000 |, or 1 ml to about 15,000 I, or 1 ml to about 12,000 |, or

about 1 ml to about 10,000 I, or 1 ml to about 6,000 |, or 1 ml to about 3,000 |, or 1 mi

to about 1,000 [, or 1 ml to about 100 |, as for example about 50 ml to about 8,000 ml,

or about 100 ml to about 5,000 ml, or about 1,000 ml to about 3,000 ml; or about 1 | to
about 1,000 |; or about 10 | to about 500 I.



The polyneric carrier may be one or nore polymer selected fromthe group
consi sting of: poI y (acrylic acid), poly (cyanoacrylates), poly (am no

aci ds), rides), poly (depsipeptide), poly (e (lactic
acid), pI(C)\fa (f g-co glycolic acid) or PLGA, poly (11§E‘f{i}%%)008 M‘@at e),

poly (caprolacto poly (dioxanone); pol (et hyl ene glycol), poly
(hydr oxypr opyl )|nrﬁ§}dﬁ@6r vipaqwsi@lllzq@onynqtbo@sz};&p ipveidion anashiee PQ@O'&WG(@Q that

esters), pOJtYeefsebﬂé(Bf AksaRAling a idha N {&P&drﬂgﬂﬂg is éegi:uﬁ).eﬁ. anhydri de

al kyl vi nyl r copol yners, roni c "poly um n, gi nat e,

cel lulose afd cablutiBass H@ﬁérﬁ%fd' feBetweth 'aBS@t”‘r héu Bb'a%ou%oa&éy% oY & g?é’”' c
aci d, oligosaccharides, glycam noglycans, sacchari des, ends
and copol yners daysrih3 tor: ¥5i for @3amele @/bqtitddpdﬂPOHh dayso s abputd i1 |
(or oily liqui daaygel ected fromthe group consisting of ol eagi nous al nond
oil, corn oil, cottonseed oil, ethyl oleate, isopropyl nyristate, isopropyl

pal mi tate, gyi nepahbdtihis bb@tndd qted @m&réturémémbgﬁ%s?t@bc a‘?i'd 3956 °c,
ane

peanut oil, ‘persic oil, Sesang , n ol l

triglycerides, iorqmraplmbegt4aﬁenﬁia@ne¥37a @ ehabaut 1%3’1‘31@ abaud éaiOmer may
be one or more |ipid selected fromthe group consisting of fatty acids and
salts of fa&ty theianibodyeencentratinnofi.e; Aratein/cansepEationyihthe crystallizafipn mix-

triglycerides Ottiré@t.ﬁihea@hgéofmmoipiolz%odﬁgmqlovs%atnné%o d&ﬁ@b?1%“i‘o xes

and related simlar substances. Waxes are further classif in natural and
synt heti0c pr odu®gdn!. festexpapPlendHelpi 2 Mgmk inBartigriaein tbstrangﬁaef Ab@h2 to 15

veget abl e, - ani kAl ofth RS Blfy/FRUTAE projbfboABerdhtion 4RV deRABH ko

nont anwax. Chl orinated naphthal enes and I eni c polymers are exanp es for
synthetic wax pPg#uepgdard procadyres fgr EtoéfF'FéG éIP'Prent the conposition is
an injectable conposition conprising anti-hlL-12 anti body crystals as

defined above dR@ Prefaried embegimeploiie evsialiaaticnonethirdr tor example Witpel¥elie of
about 10 tg Iéiié%l%ccﬂ%@ tﬁQ/chté?I'izaﬁ&‘?‘ébeﬁto |§ Bei?&ﬁ\‘éﬁ S%QQ tRE tAE mc%@bf?or@isf plrt her

aspect the invention relates to a crystal slurry conprising apti-hlL-12

anti body crig@ned for betwran mtai@oteefiqia@wnat aﬁeran@natwwf@ioy@tt%@ ot 3t i on

hi gher t hamnabéyt coHeéBnt@ton of abiit StaPMg/Mbout 150 to about 600 ng/m, or
about 200 to about 400 ng/m . The present invention also relates to a

met hod for treadcBatimy faamﬂm&m?rméféa.edagethbbecﬁ/%emzatorm hdHornBH | UMdef O
the manmmal an_effective anoun whol e anti-hlL-12 anti bo crystals as

defi ned abdiefdpwing copdiieps okthg sp(stallizstion AEXtEposi ti on as defi ned above.
Preferably, the conposition is adm nistered by parenteral route, oral
route, or by i nj ection. WD 2008/ 121301PCT/ US2008/ 004006 Furt her nore,

t he present tio | ates to a of treating a hlL-12- related

di sordet’ i rFoéY "t"ﬁat conpri sé:;sEé&ﬁSﬂi st eri%hig 1§g°4’i(\é’f"épeuti cally

ef fective unt of anti body crystal s. as_defi ned particul ar, the
hl L-12-rel gt“ngﬁ “di sorder is select ec?oidP’(S‘?r? pige fhigx a@?ﬁé@fﬂ?f’?‘iaie)
osteoarthritis, juvenile chronic a:#jJ?: é Lynme arthritis, psoriatic
arthritis, active arthritis, spo % |8thropathy systenic | upus

erythenatosu hn' s di sease, olitis, inflamuatory bowe

di sease, i ﬁﬂWﬁ1g§B@ﬁH€ﬁf°@|abete aﬁ1|96 thyroiditis, asthma, allergic
di seases, oria is, dermatitis SClg{OS%ﬁEP atopic dermatitis, graft

ver sus host Hﬁgﬁﬁ E{ or gan transpla tio acute or chronic im 10
nmune dl ea ssociated with organ tr Iantation, sar coi dosi s,
atheros?leﬁ%@%% YMsseni nat ed |ntr§J8 @@Iar coagul ati on, Kawasaki's

di sease, éﬁﬁ $ .di sease, nephrotigﬁdyndrone chronic fatigue syndrome,
Wegener's ¢ h omat osi s, Henoch-S enl ei n purpurea m cr oscopi c
vasculitis e kidneys chronic |t|s uveitis, septic shock,
t oxi c shoc%ﬂéﬁ%ﬁione sepsi s syndréﬁ%@{ZSCQEX| , infectious diseases, par a-
15 sitic diseases, acquired i mmunodeficiency syndrone, acute transverse
nyelitis, Huntington's chorea, Parkinson's disease, Alzheiner's disease,
stroke, primar il j rr i t
Pl Phre, "y oon B AaNaloh AR, a0 SR Gh BoBl B BB chMIRRE b Sl |
defi ci éﬁcy crystadlizatiam @gent ip golutida logi@s defid ¢o G’reciyrotqrrpeolutlon SBhth shilutonsymaly one,
adult (acutg) HeJAY S eat a,
ceronegat | v BEREREMYe o b Raey R or it Eborfo BT Bh pyffer b

art hropat hy, uIcerative oolitic arthropathy, enteropathic synovitis,

chl anydi a, yersinia and sal nonell a assoc}ated art hropat hy,
spondyl oart hopat hy, at heronmat ous di seaselarteriosclerosis, atopic allergy,
aut oi nmune bul | ous di sease, penphigus vul gar's, penphigus foliaceus,

penphi goid, |inear |gA disease, autoi mune haenol ytic anae-



25 ma, Coonbs positive haenolytic anaem a, acquired pernicious anaem a,
juveni |l e pernicious anaem a, nyal gic encephalitis/Royal Free D sease,
chronic t us candidiasis, giant cell arteritis [Wap:1s er osi ng
hepatiti rswsgﬁb% gg)gni c autoi mune hepatitis, Acquired I ﬁﬁ@#&g&s%g‘ﬁ)ﬁ%cy
Di sease Syndrone, Acquired | mmunodeficiency Related D seases, Hepatitis C
common var iRy ifnfiedeinalcansteljzation raabiionds iugeally higger than in the crystallization
hypogammagl qiiid BERHE Yuted Wik G &6@1 SO hy, female infertility,

al lur

ovarian failure, premature ovarian ure, fibrotic lung disease,

cryptogeni c fi QpQsiuRfePbMBOYiMche th® @RstdIBhlGHTRIMY of HESRVtbA Fhay HiBler
di sease, Interstiti al pneunoni t1's, connective tilssue di sease associ at ed

i nterstiti AOMAIEY g siers, drying e ebiainedigrvadalsi SSuileblgi duingametbeds ramedse ung
di sease; SYei/bF&‘aﬁvéG}yﬁf ,%bl%y?gﬁgg,' I%@rﬁliiaﬂbﬁf@a}ch}:hﬁ&w@ﬂf‘ﬁlﬁ&l'b%@%ﬁﬁng, spra

rheumatoid arthritis 35assoCiated interstitial lung disease, systemc %upus
er yt hemat od1R$Z8 §5¢ng. aeagcriticadrying Wrmgqlstysﬂmwvg@m

der mat omyosi ti s/ pol ynyositis associ ated | ung di sease, Sjodgren's disease
associ ated | undn & WEaSembptinent ithe cafsiaiation methadselcthatinvention gnay Bethee,
vascul i tic @hfridend stap df"elﬁ@rﬁa%@ ng B8 B EIRARSH TARSARULSE Rih lLWiferdhe) ,

drug-induced interstitial ung.alsease, radi ation fibrosis, bronchiolitis
obl i t er ans,or ONFERddUEEE e liatid op haliercontaining a palyalpiaseyralyol ditferert frem ve

I ung dijgeaske oRO LA FGUryQLifzdtiBh alif & mdtar MBSYirineGaRGe oBaBSM 0B 60c
aut oi mmune hepatitis, type-1 autoi mune hepatitis (classical autol nmune or

| upoi d hepdi3lons pr mixtuesof suety paiyolsefan example; by cemtifugatian. diafitiegay, ultrafil-

hepati ti s) trafbh O BikEIEcIMAbAY GReBRPGE ¥E&HHMe tb¥MfqRsl NFHE iditdr&tt IRURNGE
Wi th acanthosi s nigrican hypopar at hyroi di Sm acute i mune di sease

S . “ e - . " . .
associ at ed BHffeh MY glse PPaéﬁtﬂ”&Fﬁda@? @, “antificiat mpashercliquermineichjdiftass drom the
associ at ed “WatlaIOErgaBIIFAtRASALRBE AGURbf 1S CRRABIE BhEPréventy & TRYYILEEH BF @R NI
chol anql tis, idiopathic |eucopenia, autoi mune neutropenia, renal disease
NOS, gllénerdyséHeftimedi des, nicroscopic vasulitis of the kidneys, |yne
di sease, discoid lupus erythematosus, male infertility idiopathic or NGCS,
sper m aut oi murliN@yPresARt ivenEerselse relates tp A ¢rvsiabefyaseanti-hikriantivody Riiziant
di abet es nRipld hys cryEiENPALOE FicthddPhd BinBdabole anB ith GBRGHEY o BARRAIS @R 8h @Rti-
secondary to connective tissue di sease, Goodpasture's syndrone, pul nonary
mani f est at i%%farﬁ'BP‘})érteri tis nodosa, acute rheumatic fever, rheunmatoid
spondylitis, Still's disease, system c sclerosis, Taka%_asu' S )
di sease/ ar t er i t'i"§, CARIRIB ORBVeMioBRBY Pe & Hfesenti dpBpatieshape generally is
t hr ombooyt efeeighatedst-ovaraUke”.t iypiclisH aRASAN alBRAIMINLESHSlatebts"IPicklRYS
aut oi mune hypot hyroi di sm (Hashi npto' s di sease), 20 atrophi ¢ autoi nmune
hypot hyr oi cﬂfs'ﬁ‘?ed;!%F'Hatﬁps 55 HEFbIRalke)n £0b gEAMpleu g ervstals o therigvapticn May j s
and Vi tili ge.chhRe:tdrze8 by hb&REliiRS marprbIGdy e dYmBRuPRAgEH (I YéTeatotyvent i on
can be used to treat autoi nmune di seases, i n particular those associ_ated
with infl amPRM™BAT abgut 10RFMPO HA @ Igneth o /) eatiogf plpul1 toy1R% ThAune
di abetes, adight BMEUTA riewaleliike cryded¥® IsraVigtly irf he dihessen of R idndgr.r el ates to
the use of whole anti-hlL-12 anti body crystals as defined above for

g_repar 280 a phﬂéfﬁl@%ééﬂtﬁ@hn\,@ﬁﬁmgﬁiayirﬁﬂeftﬁ fdlé@mbidhtﬁeﬁsiM§+£Alﬂ1akiﬁitm ﬁlggth

i sease as ,defined_above. i na e present invention provides

anti - hi L- 153'?8{1?*?%8;/— ’gq(yémréba%t Wt ﬁ%u@bwea leapthydameter H&air%or@‘.abgefsr i ef
Descri pti on teftobha@hBPhaighbgssuch platdiess it @bRIGErABIyRshIIEE thah tedHRATeter. f €at ur es
and advant ages of the present invention, as well as the invention itself,

WnLl OI_be or e f Néeﬁlebmdﬁtﬁté@td?% m@ﬂ?hthﬁaj ﬁéd@mbmalodmgih@nb@nsw\_ rﬁéﬁﬁ_@ﬁf ed
enbodi nen e ad. tog er W acconpanyi n rawi ngs, ,in which:
WD 2008/ 12?%%%%26%87 BB R 26 - owe a9 %HB“YH"E’F‘%E%’Q&% rgfio &
ABT- 8740cr wpbad toi 3 crystallization. Figures 2 to 5 show SEMs of ABT-874
crystals at different magnification; Figure 2: 1,250x; Figure 3: 10, 000x;
Figure 4: 3, 22The drystalrBayy be btk fromi 4 pogclonaiaiBodyer, rgsfetdby, &f mono-
Capillary I oel e il?}ri c Focusing (clEF) Experinments with 5 ABT-874; A)

ABT- 874 cr;‘fglnﬁ arﬁ PH%r and pl markers of pl 8.4, 8.5, 10.1 and 10.4; B)
ABT-874 crystals; sanme pl marker and characteristic ABT-874 signal at
pl=9, 29; C) Reference Standard; sane pl marker and characteristic ABT-874
signal at pl=9, 29.

iBPsease,
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Figure 7 shows |ight mcroscopic pictures of crystals (needle-clusters)
obt ai ned according to Exanple 28 (crystallization with agitation). 10Fi gure
8 shows || i scopic pictures of crystals (needles i cordi ng
to Exarrpl‘gg%og??g?{?gt allization without agitation). Fi gu%gegkg%%&g]40?€ght
m croscopi ¢ pictures of crystals (needles) obtained according to Exanple 33
(crystallizati odnwettisylar. thgiantipedyris selected franythecgreor SABHIENNG ‘%Htonrﬁrttm%%opi c
pi ctures oforcénimbad BntifsHes, etlmahséed %ﬁb@&@gmnﬂ%yédgyﬂawégﬁg&diéé%man
S

(crystallization wthout agitation). Figure 11 shows secon erivative IR
spectra of 3HI0GFsaRGMOuUES antinodiese INPAMEMEREhepRIbOAY o be erypialiigedduidHensi on
recorded Wdninért, lupisR apfibddy Eb%Haﬂy]f%ﬁh%rgPii"é%e i nerfdrainﬁ’ﬁro{}iﬁe'tﬁéoér’d?g@n-

crystals recorded wth an AquaSpec cell. s represent sanples from
cryst al 5 n&inding andfor fficat¥d | i nes reprsent |iquid standards. An of f set

bet ween 20sanpl e and standard was inserted for better illustration. Figure
12 shows secondraerabjuithe eryshalsprecehtained fraprasip® aniihodysuck@sqigr grample,

crystalli n%nﬂ%@? ,(e)fpcgi @C%?o;’f)@@@agtéw. B bERIEUIRA tRe dntidoQ A MBSkt fer.

pH 5.5, store ) nont hs™ at . "Figure 11A shows spectra of crystal
suspensi on lk-d@@anieedwsfithe arPuRil@ATR cel . Figure 11B shows spectra of

redi ssol ved crystals recorded with 25 an AquaSpec cell. An offset between
sanpl e and st ar@& Brefeeed axbediment.dhe rsystals are |prerared ifiom apiislated imarp i

bat ch cy stamtibbdathRigdocils Bdh MLIP @il aVikd BPYtx188C /i BPIesS dhd- a KS) Atk
3.25%crystal lized protein as seeding material in relation to ABT-874 nass
from t he bSPBHANt ¢ x1@" . orless.ihoth detgrraiaed by sudace Rlagmen resonNante seeded
bat ch, 30respectively. Detail ed Description of the Invention A Definitions
WO 2008/ 121301 PEPALE9I80 4o 6n5tats may beprepaied frombamisglatad Buman antibody wilhh"

conpri ses thiyhtichBinOfaridBii regioh € CYR) Torprismaith® Anfifd dEiddaquenty besEa fohe
crystallization agent, preferably in dissolved form to the solution of the
ant i body t M@ 8P aigayy shain varialie regions (HEWRLEqMRMgINg thetaryAo Redrsguensehi ch
may forsexafgEe ipeNpased upon 5 vapor diffusion, conprises the steps of

m xing a small volune of antibody solution in the mcroliter range wth a

reservoir buff @refen8l ahuth&® antibbyies darel Foi ieREmpRedbscridedCinn@W Fétél Rb. of
the m xt ur% Ql @ seal ed contai ner adjacent to an aliquot of the reservoir
I n

buffer; al 8exchange of solvent between the droplet and the reservoir
by vapor diffusion, e?uri whi ch the solyent content in the droplet changes
and crystalli zyq%ﬁf ?fﬁeé{)grﬁé’rﬁﬂgérp\mr?q xg'ﬂit?%ﬁptéboéﬁ’y'qﬁ%é”-zati on
conditions are reached. . . . o .
In aefurther embodiment, the invention relates to a solid, liquid or semi-solid pharma-
20  ceutical composition comprising: (a) crystals of an anti-hiL-12 antibody as defined
above, and (b) at least one pharmaceutically acceptable excipient stably maintaining

the antibody crystals.

Another aspect of this invention relates to a solid, liquid or semi-solid pharmaceu-

tical composition comprising: (a) crystals of an anti-hIL-12 antibody as defined herein,

25 and (b) at least one pharmaceutically acceptable excipient encapsulating or embed-
ding the antibody crystals. The composition may further comprise (c) at least one
pharmaceutically acceptable excipient stably maintaining the antibody crystals. More-

over, encapsulation and embedding may be implemented in conjunction.

In particular, the compositions of the invention may have an antibody crystal
30  concentration higher than about 1 mg/ml, in particular about 200 mg/m! or more, for
example about 200 to about 600 mg/ml, or about 300 to about 500 mg/mi.

The excipients may comprise at least one polymeric, optionally biodegradable

carrier or at least one oil or lipid carrier.

11



A "crystallization agent”, e.g., a polyethylene glycol, favors crystal
formation of the antibody to be crystallized. A "crystallization

sol ution Wﬁ%ﬁs?f ng,a cryst all'ization agent in dissolved E?Wlf&oogfoﬁ"{o gabl y
the solution I's”an aqueous system i.e., the I|qU| d constituéents er eof
pre- 15 dom nantly consi st of water. For exanP 80 to 100 wt.-%or 95 to
100 wt . - % or 98Thecpalyuerig carfemmay e apgtasmore p ymermteict%’dyomémejgmoawonare

one form ofs.étmg aggbgoﬁnai.fae d)ﬂpﬂg%y;m‘ %@fat&sg%@wamu Gagh)f dé'lystdd?&t

froma second tate

essent i al | yArigeshrpalin édepsineptice). rp@he(@g@rﬁ oRely dlaptial acid), yB@'&I(éacﬁa@@'géYOPh‘gul ar
ant 1 body oratal e PeL O bURaRS, pEy FaBCLRtons Sy TbRioner. el

mol ecul &s ((§Meeaequcol)Rpoyn@YMVeromyl)metB@@rvlémade cr;rows(cugamz)anh%nh@?ene

Uni ver si ty "o erio R, PR bl Aoha pol RiAR roldee) 2ateid anylgd ahh or ¢
ant i body )asV'fM y&teappp@me@eebvmlﬁ@owgla albymim \adginate peeliujosA anids:eélu*paaéﬁ onal
anti body t 0. S ?égm

vitro and/ gﬁra Itl\ae%v?@Lébe%%ﬁrgﬁgg@hﬁyh)ﬁé‘}%oﬁh% #a? géiséggf%t%ﬁ?gl rrrruﬁ%éltcya;r%em
reactions dhlfategaolysaechagdes ibianss andtaepabmervitigrasfndi ng to its antigen, in
particul ar D rect t ot oxi Ci t Conpl enent - Dependent Cytotoxicity (CDQC),

and Antli%ody- DeTpr@n@Qémr oaiytll@p@ imay be orearymoretail (@ntilp dayidhselester dramghe,’
coval ent |y i eobisthg oBieagOLs aiond il YO SBHSTTS W‘eﬂﬁ? T ™
about 25 k) myesgtate, e,sapeqpahwalwtgt@uﬁmqral Qihéghifm'ﬂﬁ@lﬁ W'WP@@' gtiye ailour

chains are @raha@e@dpérg.cao.pls%ég dyeséﬁ 0|IE§EUaIQﬁ@VI)6u?J‘gﬁ;ydeﬁd€é?”ﬂfd|§ed
of a heavy chain variab Pl on evi ated herein as VH) and a
heavy chai M%ﬁsﬁmlgiﬁ%@@ﬁws‘rhe heavy chain constant region is conprised

of three WO 2008/ 121301PCT/ US2008/ 004006 domai ns, CH1l, CH2 and CH3. Each
light dfain is K6nipd sergeomay be opn o Fere liRid selestes fremitem oroupHiansisting of
herein as lgi¥Ra@8s Yha sélféjoiafahy %Idscfé?twblé‘o%&t ?eﬂfy érﬁﬂb@r}norTcﬁledi'Mtri@%

constant region IS conpri sed one domai n, . regl ons can

be further €igB8iol falyRGids: @hpwloangswlywﬁ&s\/aier%{@@nﬂtvgaxeﬁanﬁerelated similar

conpl enent afbbtan&e eWHxas Rge %er’eG'dPé%%nﬂ@@[ﬂRhatdré‘It ﬂ@%@ft%@ |_F\’o&mhk:tﬁ eqNdityal t hat
are nore conserved, terned framework regions and VL is

conposed ofMatAtiale inciyde wanesrehiineghiromayqasiahies amraﬁh ARl FOHIARRs SYGh as

car boxyyot eryEeBwax, dardiBald? rhetaMWarOT BRlorinbtBd napRiRhlenERand difidenié BslymeRR3

FR4 The corrpl ete anti bod%I nol ecul e has two antigen binding sites,  i.e., |s
"bi val ent " .2rTREAMNES £A1tSYH ﬁt'%vvﬁmprfgil@ta es are specific for one hiL-12 anti-
10gen, i.e., the antibody is "nono-specif "Monocl onal _ anti bodi es”

are antibodi es If Rrefgred GE‘PPQ@EFFF»rtB%CQ”@PﬂQ‘P%'s(ﬁ’UHJ@C@PbB;qnWﬁ?H@&PPg@”éB

celI's), angng sﬁmamtizeaﬁttwdg@mtaa@hs ABfhéd S3VRI dHdNVing é/éhahtﬂaoa?r&%ka%h

anti bodi es" are those that have the above-nenti oned classic ecul ar
structure tagataiadn RR@ngaef abert 18te akaulAPRaIM o gheutSRdo @bapt 3A0mginght
chai ns._ _Monocl gnal_ 15 anti bodi es are routinely produced by fusing. the
ant i body- pr odud® ﬁgf“ﬁh%’eﬁslpe% the inyentigaslates tonpaansiial ey cerprripinaRli-Bllg Z el |
hybri domas ,an‘ﬂbéd?)hcrg@@lsl ayafemed)raadv@«havma% anﬁﬁod?néryaaﬂba&ehﬂaﬁ&i higher

uc

culture. O her pro tion nethods are avail or exa , expression of
monocl onal B AR 10 malryatareaxeaple pbaut 159 F%éé?“t R0 TR o 2ROUE2P0 to

cul ture usigbgupdsag@hispl ay technol ogy; in vivo production in genetically
nodi fied ani mal s, 8 such as cows, goats, pigs, rabbits, chickens, or in

transgenic mcer h‘dbr@é’édﬂ#%nﬁlﬁﬁﬂsﬂ%ﬁbfe‘s&é atrﬁetﬁ@@‘fcﬁrltféaﬂﬁ?’la%ﬂhﬁ%ﬁcérﬁ@nsﬁﬁ%i re
human B cel | roduction in genetl cal pl ants, such as

t obacco”oandh%gﬁeﬁ oqgﬁmm'ﬁgm@ BRtTBERES" Fﬁ%‘?ﬂ"ﬁlqm%”& Rf whale ety 210t-

crystal l'i zegdpeppts BS definédbBove1¥EBH icBetivENEmBTTAs Ithd 83bmpbéitierods @efihéy be
crystalllzed accordlnqhto the invention include 25 "chineric" anti-hlL-12

ant i bodi es 3PRV&WTTEIFraPIBAPE i O RISItioRdS ﬁ@ﬁ’WStﬁfﬁﬂ’/W paregisral driien oral rPEner cal
with or homgligeeién. t o correspondi ng sequences in antibodies derived froma
particul ar species or belonging to a particular antibody class or subcl ass,
whil e the remai nder of the chain(s) is identical with or honol ogous to
correspondi ng sequences in antibodi es derived from anot her species or

bel ongi ng to anot her anti body class or 30 subcl ass. For exanple, a

nmouse/ human chi mera contains the variablg anti gen-binding portions of a
muri ne anti body and the constant portions derived froma human anti body.
"Humani zed" forms of non-hunman (e.g., nurine) anti-hlL-12 antibodies are
al so enconpassed by the invention. Humani zed anti bodies are chineric
antlbodles that 3500nta|n m ni mal sequence derived from a non-human

o,



WO 2008/ 121301PCT/ US2008/ 004006 part, humani zed anti bodi es are human

i mmunogl obulins in which residues fromone or nore conplenentarity

determ ni (CDRs) or hypervariable |oops (HVLs

i mmunogl o ‘Bgl P(ﬁsgfare repl aced by residues froma CDR or I—t@wafSE@%r(r)g‘*r? uman
speci es, such as nouse, rat, rabbit or nonhuman primate, having the desired
5 functional i t fUrtbeERiRothe Peasienh invertion selaiescle armethed Hafriggatingnaimdig 3bul i n
may repl acqgiakyy Gr@érﬁ%ﬁWB@JE%CE‘%tWF}i?ISE?%HM&eHRg laMheripRuACHIy ARt di Ng
affinity. Furthernore, humani zed anti bodi es nmay conprise residuées that are
f ound nertt?@ﬂoq”hot%'begypéfﬂ?éﬁﬂﬁ defined@®AV®r non- human anti body porti ons.
These nodifications may be necessary to further inprove antibody efficacy.
10A "hunan antr"bBB?'CU@F the DILr12-related disatdepiscseleted Ba®:  whi ch has an ami no
acid seguence whi ch corresponds to that of an antibody produced by a hunman
or whi ch i SRRl Adhrtisy ostesatibiis, iavepile chranic, @pthritisarlsyini @ithritisa Psqaatis

herein, is arﬂﬁhﬁguile@btt/e ahnﬁt.su@soﬁdwdm;%w@Vét@ﬂrdfrabu@éﬂyﬁneﬂmeﬁenetms

regions derived from human tg i'ne | nmunogl obul i n sequéences. The human
ant i bodi es deappeUlciAiMe | (OHlS d pﬂarntvptﬁmé bézmeh@'seﬂse atwselin dspenfiest sirbetefcoded

by human gesdiitu§anyrBlfROG5ARG] bibr§RURASES Jsbridbis, dBAhaLitORTerb i Ytdpit by
random or site- Specl fic rruta enesis In vitro or by somati ¢ nmutati on I n

vivo), for defmatfiise oraft Y?fé“*tb%‘ disRasen ofsantiranspiant ceirglionHagide @ chfemic irar m

"human jgnt inf@’ydiseat® éé%@éﬁafé@rﬁtmerg'aﬁ tr%‘i%%pllaﬁttaf'?t!i'r‘ijes‘irc‘&d?ddsrk,C |at’rﬂé?oﬁ“€rb§]9d&| S in
whi ch CDR sequences derived fromth edg mine of anot her manmallan speci es,
IR

such as a FE0NBEOHIRIFUR SOagH o kifudigRage. £y P ldispagecprutsotic

The term " s9R&EREN 3RfonitUIZRG u@@% hPORE, WednbeLdrdhlicPhdlosid, SHérmcﬁfS?@BehI@m
include all human antibodies that are prepared, expressed, created or

i sol at ed byur%w'ﬁaﬁﬁomﬁé{ﬁgcu"%eﬁtf@sk'%nﬂﬁb‘émpe@ asfiye BeRrattisayeilis, geptic

reconbi nantshe4D &S isABCK’ SFidPémE! SE5si€ §YrRforha! Qac?ﬁeﬂi‘asﬁnféﬁﬂohs kB0 i p3.
isolated froma reconbi nant, combinatorial human 25 antibody |ibrary,

ant i bodPes SiiEslisaases.facanires immuRedeliciengy syndramgs agute feansyerse myedfe Hunts or
human i mmﬁtf&ér@@'éhbr@agPaﬂ&\s(ﬁ%edrséhds‘é AlzRR¥héH's: dised3e, Qtrokd, - Ha??%)ha%“grr-

Aci ds Res. 20:6287-6295) or anti bodi es prepared, exp resse create
i sol ated byNesis, Rsmabrtic Anemia. Malionancigsaarstsilre; ﬁ@’oé?rdtﬁtﬂfﬁﬁrct'?ﬁnﬁf@g!ﬁ%&tl in

gene sequenieasd, BpoidHid, pew@éegraeaeﬁéenc?qgﬁers&@%r E%HHuIQHH@ﬁh&i&VtWE’IIES
have variabl e and const ant regi ons 30 derived from human germ i né

i munQyl obAChMIAE RYBAEE, aqv'tc(@wtgb Resgiaay istiess syBdmms: aleqﬁ@ra ARSI nant

human apt i B%Ht@ssétléﬁeg%‘ﬂbé ethBPathg, arthrtsbétw RUAGHECASSASE, (Rbriatth&AnBRa@y] M
transgeni c for human . |g sequences is used, in vivo sonmatic nutagenesis) and

thus the aMCﬁt?t%{euQ?“%Ceanemégt'vOrentqreparPrCaﬁraovtsr@tj?rarr@aoretswe raeeo%@tjnhant
anti bodi es nall£ SeRy6dses thaftnrowhye d%bﬂ(ﬁﬂi)afrﬂheﬁétﬂﬂ?d r%th%fr@rﬂatbgs hurgg WO
2008/ 121301PCT/ US2008/ 004006 germ i ne uences, not

natural |y eﬁt%/?ﬂ%msﬁleﬁosr%@tmatﬁrahta%wtgerwlprre isepss tp@mpe'glJﬁ Wilgags.

A "neutr al pginpligaBtfbIRREYS, peiphisad, | h’%ra?'l?AQﬂEea@é‘ a@Bin rRGsY hé&ﬁblyﬁ@‘éhéé’-l i zed
hl L-12 actrvrt %_n is intended to refer Yo an anti body whose bi ndi ng t

hi L- 1227 esNiR.<LoGMbs pesitive hapmalyic iaemia asayired periciais; anaemja, dqunllepfz

Thi's i nhi binfcic® #iachiis, RiyalgRIbR&Ipraktis/RbYa Fbe MDisedse, CARMRE rARBESERELUS,
vitro or in vivo by neasuring one or nore indicators of hlL-12 biol ogical

activity, Satdidiggs hgrentlgell ﬁa%ted PEIRArY SEISTasing: Benalitis afyPIPgEDIc AURIRMIWE t o
hi'L-12 recegpatitis, REquitel- rﬁﬂnudb@!eﬁ@&@e@.&s&s%es@drmg ﬁtcélh%dnﬁﬁhto‘aeﬁaervdyvo

These indicators of hlL-12 biol ogical activi can be assessed by one or
nmore of 1f€ ?é%%ea§%%tdd@m{rt'ﬁrpvrqm'aoarvar'ﬂd anaeefmcxr(s‘amnron Yanabler t |
Preferably hyé&%nﬂhadlbwmaémiw &lbtté@%ﬂbﬁlérﬁydeﬁtﬁyr 3thaER tdrility atibMithiureS

assessed b bitlon of hlL-12-induced cell proliferation in
phyt ohemagar%'tﬁternO‘fﬂﬂagtf@"laﬁdf PROHE hendoeigeass |cgyptogenic fibrosiagralyraiifjs.mRasty ed”

anti-hlL- 1%fl§ﬁﬁﬁé¥&9¥nteﬁstrﬁéﬁuﬂ§ &rbeﬁeerrﬁérsf'ﬂ%rl Bn@lrh&mifl, 'c%ﬂﬁeétﬂe@i@ﬁjé)&sé%ee
hypervari abl e regi ons, whi result in an inprovement in the affinity of

the 15 an?FW‘? tr}terawtq'dr@w diseagsarnaiged Goangsive Nissumdispass assgoiated {ung

mat ured anbisBask, esysinit JARYEsiHAILEDARBY iRferQMENIUALCABBASY, rAblrh&bld sﬁhﬁtel ues
for the target anti en Affinity matured anti bodies are produced

procedd? es ag’?ﬂﬂﬁﬁe ?'ﬁ@t'%lr't‘”g Wq;q@)seetsygpmrc( i%?)eMWaMnﬁ@Q@t%%‘W‘EQ 783
describes affinity maturation by VH and VL domai n shuffling. Random

nmut agenesi s of CDR and/or framework residues is described by Barbas 20 et
al. (1994) Proc. Nat, Acad. Sci. USA 91:3809-3813 (1994); Scier et al.
(1995) Gene 169:147-155; Yelton et al. (1 995) J. I munol. 155:1994-2004;
Jackson et al. (1995) J. I mrunol. 154( 7):3310-9; and Hawkins et al. (1992)
J. Mol Biol. 226:889-896. An "isol ated anti body", as used herein, is
|ntended to refer to an antrbody that |s substantrally free of ot her

~r- * 1 .




30The phrase "human interleukin 12" (abbreviated herein as hlL-12, or

I L-12), as used herein, includes a human cytokine that is secreted
prlnarllmwgﬁmﬁ%gigghages and dendritic cells. The tern15&§lﬂg&§m 006

het erodi meric protein conprising a 35 kD subunit (p35) a 40 kD subunit
(p40) which are both Iinked toqether with a disulfide bridge. The

het er odi merdigeageofeimatpyyesiisiplynyesitiss gsgpoigied) lung, disease. %@g@mrsuetsea@ of
human | L- w@sa@aaenaag%%éugagwjmeeﬁd% 85898601 10| debbeaddiiid of

exanpl e, Kobayashl, 5; Seder,
(1993) Pr odiffusgtiyng disazse. seemogee@@mﬁsme@g 'UfLQ ﬂg‘ea% déHQ '"(’E@Q’S‘Pteﬁt't'ﬁkp

Med. 154: 1}gngldidead®dFhdiation fi %s@' brdntAR#ts Gﬁlﬁé}angl &ﬁ@ﬁa‘eogin@Bm@ pneumo-

294: 230-237. The term human - is intended to include reconbi nant hunman
| L-12 (r5h Inia, 1ﬂ?ph®yﬂhl"ﬁ"ﬁr%'é(ﬁ 'Ll!ﬁg ﬁ'ﬁé?ﬁ% é’@swe%tt%!ﬁdél?tft'%'dé'ﬂﬂ)ﬁﬁ&%e gouty

expressi on Jmpkifkd Etoimmune TP ati®d, Wype PdutoimARine HRPa iR @ld%snchﬁadtﬂﬁrﬁﬂ&’fﬁ-ﬂont 0
refer to the off rate constant for dissociation of an anti romt he

ant i body/ al¥RAiE hepalitis).eype-2 autoimyaune papatilig (an%rbKNbeat'wVé?qpa¥1® AHtEAded
to refer t Qntﬁﬁ&n%é%@bb@@erﬁ%”?}p@@ w%fuh@r&fi’eftér'lc%%lﬁ{ a@éﬁth&&’sdﬁlgﬁﬂédé?‘ﬁg] 1o

i nteraction. 10A "functional equival ent a specific "parent™ anti
ant i body aPoRRRHYERIFisIedaGte oriDYRe t%sqaﬁe aw@rﬁ%nmm Qsgan ttrispiantationt he

same anbi geRrehRERirhirfd &l)feaéébﬁssgblﬁfe%rv?ltﬂ"@r‘ﬁ‘éﬁQfan%l&ﬁ'taﬁ@ng Qi%ﬁ%oahﬂrdsﬁe pARbLAFUl ar
conposition of the "parent” antibody o he am no acid level or

gl ycosyl at |86Hr98é19e9h0'mﬂ8duq"%ateﬁdescqw'ab@ummuyemﬂowa@ fepgl disease
crystalli ZNOQ"QI&HB@IGHe@Hﬁhd@@ Hﬁﬁro%‘{)ica\l?&uflﬁso('if‘tﬁ@ﬁldﬁéy@rmﬁ@Blséﬁ.’s@%c‘%?d

di scl osed 15herei n. Encapsul ation" of antibody crystals refers to a

for mul at i ofRKSEETEheRBtasHE omals: infastiity. idjanathis o5 NOS.neResMAIMPIMmun: Bwitiple at

| east one lsgppdsisf auasmafespgnmhﬁfépahdedtru.@od@ésemn.ﬁ%d s%EQ%ﬂ@labmh%mQ
coated crystals ma%wave a sustained dissolution rate

ng
anti body cPYERN3EY hyptansion secpBd#yltatGopRedtivertissis disepget Gpadrastire’asyeh

m ght be erpaRs UbaneAaf maftestatioR df FoaPRFifd RIdJAl AcdeSPbiMatid F&Vat, dhel-
sem -solid carrier in a disperse manner. Such enbedded crystalli zed

anti body ndtaleid| %WV'%@W'@I digsase, 0$Y38ﬁf§'§o$%85'ﬁ»n Takayastsofisease/atasitisi ned

manner fr onutdiimené th@mboBytopliil Odiophttid iéRbbdyidHenf) aliimAiunett rbidzﬁéi on
method of the invention.is in principle applicable to any anti- 25 L-12

anti body. TAES.aRYREHBYPIdiE. s@traum%mmwp BYROttYGRIGiSBY (H?ﬁ’\gﬂ@tpébﬂ‘ffea%?)
nmonocl gpal a%bh@%ibfonmﬂlﬁeaﬁwm&dw P& MDkdcdefd | ﬂ?’%@b@éﬂlc hive®a|

anti bodi es, human anti bodj es or non-hunman, "as for exanpl e nouse antIEOdl es,

each in gl Jeas¥ypsgulitis apd Nisliaqy | \nedwimai artitogies andhaptinady Rertianstaldheravapd i s

appl i cabl e tibp cABbedkddan trebtAGbintRahe AREAYS, @ﬂbémamgf #oke %@Edc‘i‘ét@& W?tthI he
anti-hlL-12 antibody is an 1gG antibody, in particular an anti hu-

I L-12 ant i HBeNPaseN: Relugingu praugatoid SPO”dUH'ISe§ rgy.HtoimyBURG ataeetessr]éutmm-
crystalli zatdreruverRickhod of the invention nakes use of technical equipnent,
chem cal s and net hodol ogi es well known in the art. However, as WD

291) 8/ 281301 PCMJASAP BhE QSR invention relates to the use of whole anti-hIL-12 antibody

crystals as defined above for preparing a pharmaceutical composition for treating a
hiL-12-related disease as defined above.

Finally, the present invention provides anti-hlL-12 antibody crystals as defined
above for use in medicine.

30 Brief Description of the Drawings

The foregoing and other objects, features and advantages of the present inven-
tion, as well as the invention itself, will be more fully understood from the following de-
scription of preferred embodiments when read together with the accompanying draw-

ings, in which:
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expl ai ned above, the present invention is based on the surprising finding
that the selection of specific crystallization conditions, in particular,
t he sel eglj f ecific crystallization agents, optio

conbi nedc\\slmbgﬁosglﬁé%?fi ¢ pH conditions and/or concentrati %ﬁlﬂr@aé%&gog@&@%t he
correspondi ng agents (buffer, antibod crystallization agent), 5 allows
for the fi rigurein¥ons Flfahb arigogaph SiABITHE A# cvials in &vpialigatlifal e st abl e
crystals of _antibodies, in _particular_non-chinmeric, human anti bodi es,

i tect ed adi9Hee 105 ShowBENs Q(ABTS7f rvstele b isiealomagrneason: Ki9use 2 ve
i ngredi ent 0856k; FIYARS 8:010,080x Riguredvaps AYERMPe BN 0BmBeuUt i cal conposi ti on.
The starting material for performng the crystallization nethod normally

com 10 prAig@ee 6 sheWws ey Fedurs of Tablib/NIsBEictitie FRytusing XEF) Ex@efimihtsakith zed.
The protein concentration may, nge about 5

_ for exanple, be in the range of ab to
about 360 riff TP/ pPeABTdryeratialrufier @gd ) duarkersootm) /G, 8-pr 40-dranst 10-4bBUt 5
to about 7SABDEMH .crybifs: S ipPdfRer SRNERArAcRFStd ABTB7at adhdli 4D, bbec)
di ssol ved ﬂ?ntl bodg and it may be advi sable to renpbve the additives in
advance. THieRRRe Standard: somg RiygskarrandAnaErcieriste ABT-8%4sianr) at BFE Y-
15Pr ef erabIH_y t he slglarti,ng mat eri al f,org%erform ng the crystallization
cont ai ns t HIWR-7 SRWRJIMMigroseRicoRistusss ok FyatalshiipeAls—dluptard fhtaiped acn t he
range of ahpedingto?Ednmd 28l cristallizMonaittibgitktionf 0 about 8.0, in particul ar
about 4.5 to about 6.5, preferably about 5.0 to about 5.5. The pH may be

adj ust e@ byFigmarss sitdwslightirhiefds€ofis! plchireg P lchyathls (heddfdsh abtairiacadtiofding & of
about 1 tﬁ“ﬁabou Sg? mM in particular about 1 to about 100 mMor 1 20 to
about 10 Xa'i‘H’ie %W%tﬂhzwgve@ﬁtﬂa?%aaa@m ves, as for exanple in a
proportion of ahout 0.01 to about 15, or about 0.1 to about 5, or about 0.1
o Boout 5 FiurSal B iy @SEaic Pyt el Con i esglbst Poned, 9oLl ( o
sugars, sugEanile8d @rystalnghtidn Witheleddigtion)y order to further stabilize the

solution. The excipients are preferably be sel ected from physiol ogically
accept abl e Riqurpa0rst®wsllight iniebscopRmpittarksi 6f dpyasIFRREEHIds) dbtdMiePadodrding B

ti . -1t | es, i pi ents includ I'ts, h NaCl ;
surt actidne el 4 (s s i ge Shaleh” s0) . pol yeor bate 20 (Taeen 20)

, : t r ehal : I h as. j tol
sorbi ol - iRite 17 FEPYS Sarird g ARV ks i AR PR el M h o
and pot assispettrey of @gstal quspsmdiar eecbrdeldevith avsBidaATR@eN. FHiqure 11BGRbat epbetid er,

h hat e buff it buf f TR S buf 0 te buff
Clco nat o BUIFsoNEr VR oifeelih g ARt aSBPticol o3 (LESIPREEE rRaPles
ar gi ni ne arinrr]brrgbws;tcaﬂme ABT-Sth?sthieﬂfl'_aES eap’sfemg:qun?ytabearner }‘/?‘f Erfﬁgﬁttb,et\mnt_ s of
t t ho r, exanple .dialysis, diafiJtration or ultrafiltration.
[I'gg : zi imz:ISa B{%ﬁl(ﬂstggﬁqggﬁ\ﬁsdﬁe(;{?\@?r ?%‘@fﬁ'aa MAD- sol uti on used as starting
terial 3 ld.be in th f t Q.5 200 t t
Tbout 50 miire f2,efolBeiddnl e e IB0 sperdinn b MET 8 hialthieh S b | ©

i nt ended f icngsltallvet plotein ire 20%hPEG 4800 haffenirt 0 Masvgiunofacétatd buffer2 HOS6,

lit initial I 0 tib | ut i s .pl d,i
wppropt | ar ST AEPEE: PoC Kaflh RS AGARR of B el esfindn flaeoed "
i nert mat ewithl an BRATHR callx afiplre tlBaslsowp spauimr ofaedisedladd cribald recbrded witd une

about  999% ot RHEIHR T n oY TSP petEsR Sineie B i s draneeCle et

havi ng beerilustrafied i nto the container will be brought to standardized
conditions. In particular, the tenperature will be adjusted in the range of
about 4C afipundolB 30 Ml batch crystaliaatiort b ABTY&R4alith zaldi withaal seeding, (e.g.,

T L ; . , o
opti onal 1y “BINE E23% Pyl moieRESE seedhod SR Rereulonab A TcErEost ot
added to t e daté)odR*sabudodnt for nonTheededili 4rido0.9763t foe they séexdedi batchon

sol uti i rf.ormed continuously or discontinuously optionally under
gentlegggi t?%#:%gﬁ‘%i)fi order to facilitate m xing of the two |iquids.

Preferably the addition is f, dj.tjons where the protein
solution is pro- 15 vided Bg{,,g&fﬂ%g 4 9 g e 8stal i zation sol ution
(or agents A bk lid from) is / are added in a controlled manner.

The format ﬁo@egbﬁ?ﬁ% anti body crystals is initiated by applying a

pol yal kyl ene pol yol as defined above, in particular a polyal kyl ene glycol,
and preferably a pol yethyl ene glycol (PEG, or a mxture of at |east two

di fferent polyal kyl ene glycols as definggd



20 above as the crystallization agent. The crystallization solution

cont ai ns the agent in a concentration, which is sufficient to afford a
final of the ponaIkerne polyol in the c

m xture :\&Sph(;eﬁl:zgﬁge of about 5 to 30 % (wWyv). E&Z#@?&B}%@hbfh
crystallization solution additionally contains an acidic buffer, (ﬂ

di fferent fromA iRatchmethpd efeviatization gemarises Weaﬁt%ﬁ&éﬁ@'ﬂaﬂh%ﬁ"yﬂﬁ Zabl e

to allowt h@naém%nj éb‘iﬁﬁf%ﬂfg shte érbﬁamﬁnfah atd%ﬁt Cdra!f%}aﬂ@ inzarss&oednrafwrt@ tI'\é‘ the

range of about After having finished the addition of
crystall i zaﬁoi"B'ﬁ“%m?t?"tﬁ'HOdX b gvaipliesd-mi xture may be further i ncubat ed for
about 1 hour to about 250 days in order to obtain a maxi nrumyield of

anti body cryst al’s.Mcfo s¢Ake Gﬁfsfaé'izé‘t'o'? methadi: Whish fegy for samp Basggbupon

agi tated, gepb} Mlﬂ&&lbﬁr&ﬁnpﬁ§éE|tﬁQ sprsQthﬁl&WbsaesrﬁBWleun%OEﬂ é}ﬁibeY sbﬂﬂon in
crystal s obtai ned énrge separ at ed g/ known net hods, for exa ltration

or " centri f (BamMigRlitey SrW'Hk%lﬁ?ﬁeé"%ﬁ/ Wtehcpntaiiing a&wséa"'zaﬁermagzmoplacm 00

rpm pref errdpit 80the mdt@a0inT RBeaRkl EMPAThrCAMSER %earpéhcﬂfét of ke r8§EH A NY
not her |iquor. may be di scarded or further processed

2008/ 1213019*’6‘?7 oWig exshenge of solvent batwaers Hg, dropjat qngdhatrééler&?'y@wa@%ay
be washed afifeListot) YREHE WHich thel ﬁﬂven@rcohléﬂt Wfﬁé%rob!eﬂ%ﬂéné‘@s%rﬁ@c%&h@ﬁﬂ&g by

a different solvent stem suitabl e for storage and for final use of the
ant i bodes ’%%'b%ﬂ%ﬁf&"%%‘é?‘éﬁ‘?'e M??Wé@?"&%gﬁ'ap%aﬁedﬁﬁﬁ%?daccor ding to the
present invention, ma vary in their shag as_al ready expl ai ned above
For therapeuti c Ad$aliaatigniagent’s #g- & pRIYRnYIERR alyegls fauoss givetal {egmation of

dependi ng aRe bhbod9 4d Be @fystiiFeni st ration, for exanple, for subcutaneous
adm nistration the size of the crystals nmay be | arger than for intravenous

adm ni stration. A crystall|zat|o'ﬁh§o|§thﬂp€boﬂfalrish@ systalizdtonnByeritan didved fym.
addi ng speﬁ:!égge[ﬁpz 8_:t nal additives 10 to the crystallization m xture, as

has been p \WANGE @y JFUEQYE ISYPIER: &P the W{ %ICQ“%FHBP’E? Varepfsprer | ow

nol eculidr WGt c@AsisCofarttlerd. "R raB@MpIETBOAS Y10@Wt.-% or 95 tol FOONRCES 8ROy to i t
may be ver|1f0|8(raYﬂ § hat hhe @ ystals are in fact crystals of the antibody.

Crystal s of sH TBY “be anal yzed nicroscopically for birefringence.

Pl ane of “pol ar ) AEPEY “”' B35 R ioBuof RPN s Bmaitschtie BTN

crystal s cagdigtndt$ohnk edconmsdligcform eise) ﬂhbldMO?Qlﬁb@rﬂat%nWhlbh%iuéw eSESntiBRYE

and, optional I%H?stal ne(g with an anti - f’ Oéece tor ant i jonally, the
e

resol ubi | | 2P HHR9gBYEE AIpteogsnenus; salifle LSRIS 2w ﬂdeggay{@%p@q@wnal
utili lznzngbstraadaar ldy;ﬁi@l@tyr%fer@dyﬁat % 2 lamcﬁbtm @adbmpmdnangomgruééwa i regﬁat ion
may al so osslinked to one anot cro in y enhance
Sl vy repRirendt sy R ERUER A BRe R o e Rr gl BhE e & SRRl for
gx?rml e, Imrybtallzd?@hﬂﬂ\ldﬁmlc Ecﬁé%na%oteﬁﬁs)é&%Oitldéﬁhpbma?hOﬁﬁddéd!lkﬁﬁ ualeng a
i function ent a r yde ce crosslinked, crystals can
be | yophi | ?i’@%f% V%f@ﬁf&yf 3‘?&’1%@' @8g )éxarrpl e, in di agnostl c or
t herapeutic appli i,0NS. cas e desir ry the
crystal . Crystg\ s}“ﬁ'}‘?i%/ °r5e'n('ﬁq§ ﬁntb6 eb@ijlaﬁéﬂ'g{@ acqoircﬁ ir}‘% fiNgas,
vacuumzsvemodnyuarfgnctloﬁepéntlbbamhamns aﬂd@@ﬁ&o@bh@é ant by @riys drgigeh Ihuhdnbed
dryi ng, sprg ui tabl e net hods are

n vacuum r rol dryin
wel | nown 126 bt rarndp S Hhe s beg) ot mBteranbprunn aivine SYERR BeReq | n
t hrerb ori gl ndibns 90 ﬁcmat&hgbhmbwte@Imfltﬁoémibbwtbmdrngt foeiys antigene |N\/@3h©dlaamﬂrect
conbi ne of. ubst ances, like ertf ¢ i or | edients to form
conposi t | orq}y?%?x'?'@r nq ’HP'FHWEF@S ‘5< ‘SY‘BW (9%51% 2‘%‘%‘?14 8{1
conposi ti 0I¢B/td)d§X|élt¥(MCHI)l ame ahtibodemoiedie rfa@ra ﬁnmtmbeompasémeft&@euémmaand
di agno%l ¢ V)} (I:rgza?rgs m eac\é\obogp gé %B%)Sgolvl:a)FTItYB%OSr% t%og'ac other, and two identi-
cal light chains (MW each about 25 kDa), each covalently bound to one of the heavy
chains. The four chains are arranged in a classic "Y" motif. Each heavy chain is com-
prised of a heavy chain variable region (abbreviated herein as HCVR or VH) and a

heavy chain constant region. The heavy chain constant region is comprised of three
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A preferred enbodinment is to conbine a suitable carrier or ingredient with
crystals of the invention in that way that crystals of the fornulation are
enbedded | ated by an excipient. Suitable carr aken
fromthe ‘ﬁénﬁwﬁi){o:fng group of: poly (acrylic acid), :P%&?ch@%oa@rél ates),
poly (am no aci ds) oly anh drides), poly 5 (depsi pept I de

(esters), plma &*ﬂf&%%aasi Hb1 Raeh lightichatngs goppssed Ofaél"eg't ‘Hra'rPM@ﬁblfpol y
(11- hydr OXYrQQ‘&)ﬁXéﬁtﬁéwat@Q|rﬁérénﬁ%ErL@\ﬁ@BW€9and0é)| ghteﬁhm%neﬂaﬁb feg mal yn{eqrg*ny I ene
gl ycol ), poly (hydroxypropyl) methacryl am de, 3/}_ ano) phosphazeéne,
poly (ort h&f@m%)antpﬁscgn '@\ﬂoﬁW'S%I’ etmﬁ Jomayp EL( he "gwq L.rwm camgg ei c
anhydri de QLKNér éﬁ'bawldeﬁtulﬂﬁrreﬁg%’bb’lgﬁ' ar@blﬁfﬁ@rﬁ\ee%ﬁfﬂléﬂerﬁémyr@eﬁarmlnlng

al ginate, cellulose and | ose rivatives, collagen, 10 fibrin,

gel ati n3 hy89igrs (FeRAdNgrsnsrsagoiti: tagignsdibat argw@r@rﬁqavsgwéawgne@ frememenk

pol ysaCCharer@ﬁs T(Ibk)enéﬁcrﬁw QHHJQLY%B%pBQé‘J SPfh’reeSéllﬁls hd ?&r@‘ﬁ@%rr@ﬂ&e&al ts

of fatty acids, fatty al cohols, ty am nes, nono-, di q cerides

of fatty adia® aﬂﬂﬁ%&%ﬁqupﬁOdsarbgw@amnysds the fliowing me\’/va?@b @1@8 Rat ed
simlar subhghRPCER3, VOGS FRUE ’rHé EB@.ble@é aﬁgtt)cidz‘%ﬁmg@ul@%%f% ﬁﬁﬁeﬁ%d?ﬁé Ic

products. Natural nmaterials 1nclude waxes I ned from veget a-
ani mal or rfitA®rid. sissbiyaleat. sTlﬁ‘@Hwasaflﬁ‘é@%W'"gc%@ﬁ@%épwlfmmﬁ\Mbﬂ2 antl-

Chl ori nat e(bel;qap@t{p@las,ﬂgédﬁgdm%hg_\ébgaﬁ@ pol ymers are exanples for synthetic
wax products. C. Conposi t'i ons Anot her aspect of the invention rel ates

to conposi ti onsfioAbabhadnABSdiESRE aHiBSdiBE tHat BFe,Ldér?ve%rﬁdrP%défn@é ¥idrlst g n
conbi nat i on wth at | east- one carrier/excipient. 20The fornulations may be

solid, semil¥BPhQsyiss (B erlisy.and recognizertheasarpn antigenic defepvinant. oWhele mono-

prepared, idbral Eﬁ’t‘iUBd%s' drafthssef lﬂét RV RE LRV UNtIEAEY HiaSsic %Ié@u@r%@ru&tlﬁ?e
anti body havi ng the necessarglerhe gree of purity with a physiologically

accept abl e BfdNeides twq gemplgier hegvy @?&Sp@f@nwoa%ﬁ@?tesk%lch?'ﬂé{ enraciqngt

exanpl g sRerdnfBédi8s ard %ﬁﬁé\?%&d&%ﬁ @Cﬂugﬂﬁqﬁe ail\@t;cmy Bducu@@l cellAvitH8n im-
(1980)), in the form of suspensi ons l'izé dried in another

way. Opti orfa®ra) mm’q%ﬁe'é&q pererateg® sl @ub@dora%s Névchem&'ﬁu@"yawpﬂweemono-

ant i bodi es,cidHaPBRliRAEEsAR ceft Qﬁmjr%aUtWerCHromlﬁﬁ‘ﬁ‘iétﬁ@dsl Xre%ilélﬁé' 6P example
| ow- ol ecul ar wej ght nol ecul es nmay. be i ncorporated as wel Accept abl e

addi ti ves &xef%'ﬁnt%m%w@nabmtﬁp@ﬁﬁsn Bactefid. yrashjesechr rﬁ@mmh@m gell s
enpl oyed. Noral isifid prage st RehtdISEEH vile pldddetionid: geﬁet.@hluwm.e@%as l'ike

acetic acid, citric acid, fumaric acid, hydrochloric acid, malic acid
ni tric 2Aci FUCHRSGOMEr Deatsc PS. ERDPIIE.ceniGeAs pPIOiR tlansaeric naige miighchaveg been

tartaric aghshified eoREh ahd @szsﬂelssmesenﬁrb%mt@@su g8h&hboerstbéheiBhaRgEhane,
di chl orot et raf | uor oet hane, isobutane, propane, trichlorononofl uor onethane.

VO 2008/ 12 1sHeatyTRedites Pnto Gich sy tohaesq are ke sAntihile12 Zntikadies Gemdal
ni trogen; -subhcoitebs ARPBEWrAthIfzed édé@rd’fr?é tthisiid@iauby! ket one, sucrose

octacetate; - Alkalizing agents, |ike ammonia sol ution, amoni um carbonate,

di et hanol ani ne Thdi h&Msdl A ARtiIBAHiE o s@kg&ww@umﬁ%m & theQRidHtion include
bi car bgnat e, sodi um borate, sodi um carbonate, sodi umhydroxide, trolam ne;

Ant i f o ngChIBEE sant-ilke! Zypniihodies dRevhich AeRarticfoplethe. hegiy iafAtar dightaehain is

preservat i V@sntichl With SreneradIGElisUd coepbritfin g SefieAbéom msb.berdbﬂ@eosﬁbm a
tion, benzelthoniumchloride, benzoic aci benzyl al cohol tyl par aben,

cet yI pyri diPAtticular species or belonging to a particular antlbody class or subclass while the

remainder of the chain(s) is identical with or homologous to corresponding sequences

in antibodies derived from another species or belonging to another antibody class or

30 subclass. For example, a mouse/human chimera contains the variable antigen-binding

portions of a murine antibody and the constant portions derived from a human anti-

body.

"Humanized" forms of non-human (e.g., murine) anti-hiL-12 antibodies are also
encompassed by the invention. Humanized antibodies are chimeric antibodies that

35 contain minimal sequence derived from a non-human immunoglobulin. For the most
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i um chl ori de, chlorobutanol, chlorocresol, cresol, dehydroacetic acid,
et hyl paraben, 10 net hyl paraben, nethyl paraben sodi um phenol phenyl et hyl

al cohol , ‘QB%H%J/HTE{O?UH c acetate, phenylnercuric nitrate, g‘ﬁ’%‘) TobIWoe
benzoate pot assi um sorbate, propyl paraben, propyl paraben sodi um sodi um

benzoat e, sodi um dehydroacetate, sodi um propionate, sorbic_ acid,
t hi ner osal ,Parthpr@aNizEd Aﬁ@bqsv@%%rﬁtfwmari iRenunagloabylins mavkich eesidyes flompanerde at e,

butyl at ed hﬁ&’é%ﬁ&érﬁ@ﬁt@ntyb&ﬁt&rmuﬂlﬁ %%Fls hyBRe xsrr ﬂw&o&na&ymeq 1af 8

aci d, nonot hi ogl ycerol, pr sodi u for imal dehyde sul foxylate,
sodi um et 4b¢ $YNEnt @mmiqmﬁ iR ﬁr%seznla%qdeby sesiques femya §OR pbb%h@fr@mon-

t ocopher ol g, @ ﬂie%ms sucﬁ’Pgé @hdusd, ARERbBIt of kRN GARSH | 'pﬁm%ﬁé GavABTRE! 'dgg‘red

car bonat e, ammoni umr% hate, boric acid, citric acid, l'acti¢ aci
phosphofi ¢ furstignalfpt kra memwls: region (- R)igsidyss ofihehuprBImMoealebein meyassi um

phosphat e &rre%BQﬁle& ﬁﬁﬁhﬁﬁf?jn r%&ggas Ioclh’fd'r@\;éaantﬁ%q'ﬂmnl\@‘éﬁlnft tI‘?Jr-

solution, di baS| ¢ sodi um phosphate, nono c sodium histi di ne.
Chel ati ng dBR/At0se. hymanizageantibedies Joay Gﬁ"mpé%%gﬂséh@éltﬁﬂﬁ Qfétf@@m%a@léteifdn e d

and salts, Raakpéndiy ﬁuman@%tdoﬂ%tﬁ%ﬂﬁﬁhbdd rﬁ&ﬁ Hilese modéﬁcatlons may be
ceI 0 S5 tate

car boxyrret hyl cel I ul 6se, cellul ose acetate, se ace-
pht hal at e, necegaanela furtberdmpgaveaantinodyefficasyceut i cal gl aze, hydr oxypr opyl
cel l ul ose, hydroxypropyl methylcellul ose, hydroxypropyl methylcel]ul ose

pht hal d0e. net HadimartantiodycepdHiynymamentiBadyaliy anesehiclh Hpy @ntamisa@acid
gl ycol, polggqiéhde RISgh ebﬁeéﬁ%tl@'t@h%t &Bﬁ'énﬁﬁedﬁ&%@é@d by 5%%#%%% de,

car nauba wax, mcrocystalline wax, zein, ani no acids rrers
| i ke PLGA é?%omb'aﬁulysxpﬁlceyoThedemu h@fna@@ﬁtl dy'j /e uped mptelwsaréende

Conpl exi ng iR Sntibokites r%bmg' \Pa?sglbadﬂd“é*&rﬁarn@?é“g‘%ﬁscdé’rﬁﬂeé fﬁm hﬁﬁ%h aofrﬁme“)

edetic acid, gentisic acid ethanol am de, oxyqul noline sul
2008/ 12130 1POHNEEIoDYIY TRIUE0ERS . Dhe heprant antibpdige OEmednmﬂtI@n|naav igelude aminaum

sul f at qs 3'alcldcr%Blddéé)ﬁbtd&}code@B‘y’|h§h1faW W{nﬂﬁuﬁ'ﬁlwuhh'séh%c@"?@tfq mithke

acaci a, chol esteraol, diethanolam ne (fadjunct), glycer nmonost ea
| anol i n al diBABINrodyead l?mmdom&ﬂarwealf C glyrganediedn vmrméww@mﬂtlamufeﬂon

(adj unct), i®\Rbg f@fcé)én{;ﬂé]idlfh‘ét@DRgla?Mlm ?aﬂf?:t]@'r d@ﬁ@h«dw&/%r- )the @M’?Wn 5

pol yoxyet hyl ene 50 stearate, caster oil | yoxyl
hydr ogenat @8tileedyt ofs ¢ied wlpo;@ynotmtqr@ﬂi tatingpde @@np@ﬂm lrxz@fm@t eOResey|
ether, pol ya¥hesi@brvb8 HoRt the é&Wﬁ@bbéh@thgpmaﬁ%Méﬁr%@E‘%S4:Q.xchpé%| ¥pRiRat e

60, poI sorbate 80, propylene glycol diacetate, propylene glycol

monost @4r at@ve §8en grafted opia hlgmﬂ ArBewgHkFegHeRSeSar at e, sor bi t an monol aur at e,
soritan nonool eate, sorbitan nonopal mitate, sorbitan lOnonostearate,
stearic acid, tngIt&m necomRinast hypap aptifody, a5 vsast herginaisiatended do rslider ed

cel lul ose, aﬂlhbhfah%tlﬁbdléé?ﬂﬁﬂ%r@éﬁebared, expressed, created or isolated by recombinant
means, such as antibodies expressed using a recombinant expression vector trans-
fected into a host cell, antibodies isolated from a recombinant, combinatorial human

25  antibody library, antibodies isolated from an animal (e.g., a mouse) that is transgenic
for human immunoglobulin genes (see, e.g., Taylor, L.D. et al. (1992) Nucl. Acids Res.
20:6287-6295) or antibodies prepared, expressed, created or isolated by any other
means that involves splicing of human immunoglobulin gene sequences to other DNA
sequences. Such recombinant human antibodies have variable and constant regions

30 derived from human germline immunoglobulin sequences. In certain embodiments,
however, such recombinant human antibodies are subjected to in vitro mutagenesis

(or, when an animal transgenic for human Ig sequences is used, in vivo somatic
mutagenesis) and thus the amino acid sequences of the VH and VL regions of the re-

combinant antibodies are sequences that, while derived from and related to human
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Fl avors and perfunes, |ike anethole, benzal dehyde, ethyl vanillin, nenthol,
net hyl salicyl ate, nonosodi um gl utamate, orange flower oil, pepperm nt,
pepper m %o(ib&s/lz?ﬁ)ﬁ’perm nt spirit, rose oil, stronger ???lﬂ%o@f 40gpynol
tolu bal samtincture, vanilla, vanilla 15ti ncture vani

and/or anticaking agents, |like calciumsilicate, magnesiumsilicate,

col | oi dal <ermiinenVHi ayd b, seaxeaces, imax pelapatsrally jaxist gf%bthenhurné&w@h@dy

gl ycol , proRYhEREBEMSIR in iR DI t ol ; G ntnent bases, |ike lanolin,
anhydrous lanolin, hydrophilic oi nt ment, white ointnment, 20yell ow oi ntnent,

pol yet hyl ene 9'A)’%htr9hé“d"’§r'iﬂbod?eta%qjs@8 uh@}e.m(&raw%hb&dyptﬂéf Refased Wilie

petrol atum rose water ol ntnen squal ane. Pl asticizers, |ike castor oil,

| anol i n, niactyil). & intended e refeuin a%@ﬁEWdYb@Fﬂﬁe bipdina i@ hilch? &F%Et"aﬁm'b"

di et hyl spt h@ha;f the §|8Foglcbpéctlvﬁi§/ seRILY 208 iNRBRGh YJFﬁ’fé steraglcgl gétnw ophltLh@l ate,
glycerln gl ycerol, nono-and di-acetyl ated nonogl ycerid | ene

gl ycol , pr&aniﬂﬁmsﬁewdgnyétﬂ or inpivieclaY Mgasyringeqneor 'BPter'afj'éatOé'i ﬁéh'b’r 2 bio- -
Pol ypept i deggicdl 'ak,ﬁ‘vdyo‘éhéfp5§m P- ||'Y&ch@tceﬁ |p?&§er5mf'aﬁ@¢lm 1§-Q>|rfdﬁ% Q)Uﬁﬁ;)m

Proteins, such as sérum al bumn, gelatin, or i nmunoglobulins; Pol ymer
menbr anes, "PF4REOre O hlk-bAiduead dacesanealmititedloodssily #hyivo. | i ke acet one,

al cohol , d||uted al cohol , | ene hydrate, benzyl benzoate, 30 butyl

al cohol . car borl Negs NEigatess |°8r%|L -Thbistasicl astivitycAN &iel assesiaddis eegiobMore gt hy |

acet at qg glsg¢arsl é’tand’é?é)(r{ Q8 dﬂ'lry Gi9b asé@%ﬂ(rﬁ%'m %&%@refé%l?%he%'bﬁ@‘@ﬂ an
met hyl ene chl ori de, yl i sobut etone, mneral oil rLj)eanu oi’l

pol yet hyl ed@ |5qqu@| ne%r,aﬁgg”hg.néz @gal\ﬂtyﬂgt@seﬁeg by i{hyibition of RIL-12-induced cell
2008/ 12130 HrsitértaPRenRABRRIgBNIRA DAY 5/ mufife 208 ceiid.. water for

injection, sterile watér for ‘injection, sterile water for irrigation,

purified water Anl afiitd ridtb@dy effi-hfles2 ahtn%&ﬂs%é&ﬁlth Bh&BEmcré %ﬂ@r@tléns in
Sorbents, |ike powdered cellul ose, charcoal, purified siliceous earth

Carbon d} o8& SET® EHRRValkhie (ReIaTRd MBS e impEavemantin the STty of g
agent s,15l i lg@tibodyr foganade onfdardd & b paﬁ‘@r‘it%{tlﬁaﬂy |Afﬁﬁ|€y)hﬂiureG%hﬁbocﬁé§?mp|

cetyl esters wax, hard fat, paraffin, polyethylene excipient, stear
al cohol , efgVe PFW’H@'aO\BReV%P'@%’“M al V‘&elsd(ﬁ'%é){o’ thedargsd antigany %@@31 i ke

cocoa butt @lired htiBodias ,ar@@lrofﬁfcadlwnsroaémﬁeé knoﬁusmﬁ@larmg wrﬂé @ al. (1992)

vi scosity-incr e‘%ﬁ‘@lﬂ% a@ | i ke "acaci a, %Unl ¢ acid, alum- 10 num
monost ear at#o/TH V't 77&?3% fj%%F”B@ﬁtagm'tV é“atH’@Qﬁ’& effd Rt \E: demaioshu-

934p, car bagMmbAYdH %dtﬂéé&%ns‘kﬁ'@ﬂ féhdlb@'fr'aﬁ?é%ﬂ{ Fé‘éidb%ls ||élbé§f—|b§@@yl!§§rbas

car boxynet %cel{ ul ose sodium 12, carrageenan, m crocrystal

car boxyhet I Pk &] 9% 55 Dot Ade Ft WS ET: 36%?(??1%(198@ atqiey et@be(ﬂg%@@e"e

hydr oxyet hmbgqavlmboveuomcm omgsppmnnﬁmot Ui5851994 2088 0JREGP¥L al. (1995) J.
um al um n I cate, nmethyl cel | ul ose pecti n,

nethylcell | ose, n
15pol yet hyl ’Bﬂ’é‘“ﬁwﬁ‘gn :pol 94 3R H%\W'&Bﬁ@] al. 99216 Aol Biplo@34:88%:886y col

alginate, silicon, dio
An |solated antibody", as used herein, is intended to refer to an antibody that is

substantially free of other antibodies having different antigenic specificities (e.g., an
25 isolated antibody that specifically binds hlL-12 is substantially free of antibodies that
specifically bind antigens other than hIL-12). An isolated antibody that specifically
binds hilL-12 may, however, have cross-reactivity to other antigens, such as hlL-12
molecules from other species. Moreover, an isolated antibody may be substantially

free of other cellular material and/or chemicals.

30 The phrase "human interleukin 12" (abbreviated herein as hiL-12, or IL-12), as
used herein, includes a human cytokine that is secreted primarily by macrophages and
dendritic cells. The term includes a heterodimeric protein comprising a 35 kD subunit
(p35) and a 40 kD subunit (p40) which are both linked together with a disulfide bridge.
The heterodimeric protein is referred to as a "p70 subunit". The structure of human IL-
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ide, colloidal silicon dioxide, sodiumalginate, tragacanth, xanthan gum
Sweet eni ng agents, |ike aspartane, dextrates, dextrose, excipient dextrose,
fruct ose,W P&y{ﬁ% q saccharin, calciumsaccharin, sodi u%%ﬁfsﬁmﬁ)b%%
sorbitol, Ion sorbitol,

sucr ose, co ressi bl esugar, conf ectioner’' ssugar, syrup; 20 - Tabl et binders,

|i ke acaci al? i§ldgsaiikedfeirther igotor examalen Kepavashy et al- I(ﬂﬁ&%e‘ Exp Mest 818217t i ne
cel I ul ose, SifBXtS'éHQn eetahxmgad |P|'J)<95N’atl gx%hat§a 96: '1@'118811@1920%% eOHA(16E5Y.

hydr oxypr op l'ul ose, ose, yl ene oxi d

povi done, pé/’@gMPﬁt 5ﬂ 115511%1 aﬁQS#'?SkSﬁt @p. Ug%b‘ﬂéh B'ﬁ@']'%m '@'QBBYE 896|2|3Qe'4$t7s

l'i ke cal ci Umec%rnl?nom%ﬁn IEI-'1§5'i§'|ﬁteﬁ§é&'tb”Th Hﬁ)lna?'ﬁ Huhdpf- ?28
phosphat e, cal cium sulfate, mcrocrystal | ne cel lul ose, powdere ceI I uf ose,
dextrat &5, Whigh eambe gespereskly gaedast momblma,rmeess@ssmamqtmpdS| act ose,

mannitol, sorbitol, starch, pregelatinized starch, sucrose, conpressible

sugar, conf ect i Gifelerms "soffja@s use hP&%P»e'ﬁ igteaded &yrefen 19, thejafkrate gppstantder d,

t d d | |
ot ns um LseREISE Paéj'iﬁﬁ@@%rg?ﬁf@r é?@ﬁa“sfﬁﬁ'eégi‘“&f BT ved ot o p, et
Tabl et d/ ol b ) t
magnesi um st ear Heaen ity o 880 Berey, i@ T TRER B Bisse il anslii el )
fumarate, @@flbtﬂaﬁéﬁtlﬁodﬁéﬁﬁ dnSeRFRR6hC

add, t al c, hydr ogenat edveget abl eoi | , zinc stearate; Tonicity agent, like

dextrose, glyces rfunctiasaamdlma;er@Oéfaasssdéetmce‘Bb@ht Gpti-HHQ9D BRtisdHyOsd Elgstalribed
291) 8/ 121301PCT/ US2008/.004006 Vehi cl e: flavored and/or sweetened aromatl C
elixir, cofs6eiNGnPsIipwNiae iserngithat shoys therame: aaligegrsPreciigibn dutd

wat er, .sor mdniélvelsQﬁthr‘e@;!SbctStWtH@,mélééd!arbé‘érﬁﬁégltﬁiH upther p‘éeémclaﬁﬁbodyl&ethe
ol eagi nous al.mond oil, corn oil,  cottonseed oil thyl ol eate, isop ro&/
I

nyri st at e, qné'B?naGb’y'PV‘iJa‘rfrﬁ')lcgﬂé'af'Qﬁ iyl The; differenges wrkerrapr pucthihat
al cohol ,  oGydtalmgtion Scdhaitidhs & in6e divlate FRMN Uhe QdramBRY Safigél las 8i88I88&Y Oi |,

soybean 0|I squal ane; solid carrier sugar spheres; sterile bacteriostatic
wat er flor ®eti on, bacterlostatlc sodi um chloride injection, liquid
triglyceri des ui d waxe er alcohols Water repelling agents, |ike
cycl onmet hi cone, EB&‘?‘P@Fﬁt'EBngf ar§| Y 1FNYSR(e refersyg @i fﬁ@“‘é{ﬁtéﬂrb\”hggﬂ ﬁ% NEYPAY

agents, Illfeteaaiw@élkcynewmumwnpldaated pacleasnbrenayet @fal,@at”rhgiﬂ)aterlal In a
cetyl pyridinium ride, dochjsate sodi um nonoxynol 9, nonoxynol 10

oct oxynol I gre fﬁlff? F'm%l% ypateq %@'ﬁmadlhaveﬁcﬂ‘?@?f ®s°|‘l’ﬂ9(ﬂ‘rr8§enat ed
t i 50, 1 t
cetostearyl ot HEMOBG .2} EBE: eBRla e o EuBher dts B nvetding,

pol ysordoat aevtiéh mmﬂtyosczfrf@ab@l&ed of Gidt, e lidoipdrated! .ﬁ@t@solﬁpmamﬂm semi-solid
nonol aureat e, . sorbi L an nonool ea sorbita mtate, sorbitan

o monost carcatis A e maaner Stch SHeaugey chaAlaa A b RBRRIES atPe

pol ymeri c celeases ot dissoivediifla doptrolfddabudthingd aithner fremskh@taeigr.r el ease. Such
pol ymers include bioconpatible and bi odegradabl e pol yners. A polyneric

carrier maB.hMetRodoingytalpadtipher type or it may be conposed of a m xture of
pol ymer types. Nonlimting exanples of polynmeric carriers have al ready 20

been stated abdwhe.crystallization method of the invention is in principle applicable to any anti-
25  hiL-12 antibody. The antibody may be a polyclonal antibody or, preferably, a mono-

clonal antibody. The antibody may be chimeric antibodies, humanized antibodies, hu-

man antibodies or non-human, as for example mouse antibodies, each in glycosylated

or non-glycosylated form. In particular the method is applicable to ABT-874 and func-

tional equivalents thereof.

30 Preferably the anti-hiL-12 antibody is an IgG antibody, in particular an anti hu-
man IL-12 antibody of the group 1gG1.

Unless otherwise stated the crystallization method of the invention makes use of

technical equipment, chemicals and methodologies well known in the art. However, as
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Exanpl es of preferred ingredients or excipients include: salts of am no
aci ds such as glycine, arginine, aspartic acid, glutamc acid, |ysine,
aspar agi r\? o Mgty ne, proline, histidine; mnosaggq%bgﬁﬁmﬁych as
gl ucose, fructose, gal actose, mannose, arabi nose, xyl ose,

di saccharides, such as | actose, trehal ose, nmaltose, sucrose

pol ysacchaquH(@éPedsQRﬂYeag‘erﬁiP%Qjﬁé&\ter“ﬂm is brsedr ahihe surpRging f@‘l"%(ﬂ@ﬁiﬁhe se-

al ditol's, gq@dnast spBEi 'E:l%t’allléﬂldﬁ %ndntlo"f\gthtﬁmcu@r ﬁ‘ietéﬂlectlbngif WpEERNEGsaci d,
galacturonlc aci 30- cl odextrins, such ‘as ycl odextrin

hydr oxypr oggilizaties %)eets@@emq"mfurthm meﬁzwgbfp@r%’%umﬂmn@@edbr con-

i norgani ¢ s@hirgtionStdhBes of ﬁh‘éfﬂdr'r@sﬁ&lud?ﬁg% Q&ent@%@fﬁe?' ai¥Tioehy, CHryéiﬁlhzéfﬁﬁ%%hHm
chl ori de, phosphates of sodi um and assium boric aclid amoni um car bonat e

and anmdni @HPWR s thafiEst tm%tOgarﬁpares@pfc@ucwcwcw adgaseale siakle gfystals of

ascor bat e, alnﬁsécﬁéé? m5paﬁ6b'lla§'r¢o)ﬁld?ﬂné’ﬂ‘c SiUr | drfibS@le 98 dted | dGRIRE M A2,
di et hanol am ne, gcer monost earat e, lecithin, nonoethanol am ne, oleic

acid, ol ey|Wm<Ffb6¢fb e Tihespaprasse o Jabr aaeetive NgERARALIOS @ SuPesar fighly ad-

stearic acintagebld prRdmERORIcBHEGHhSositRAr bi tan nmonostearate, and ot her
sorbitan derivatives, polyoxyl derivatives, wax, polyoxyethylene

derivatives, sotai §t§ﬂmgerhbtéﬁb! cﬁsperﬁﬁﬂmbothth%@Wzéﬁ(od RHSSHS nBEMAIGRESRT S
| i ke, agar, alginic acid and its salts pectin, polyvinyl

al cohollD pdrises AyPRERNtGIadRoIUtion qf meb%rélbaautq be cevéﬁ"va@ i Thesprplaipgerisestra-

carbonat e, tpalnyAL 'ft)f'é?(@ﬁlp&l 156%thehl%}%é%ﬂﬁb(ﬂ]t%'ab%[]%(ﬁ()’h@??ﬁlpﬁ}eferabl about
Fornul ati ons descri bed herein al so CO{TEI’I se an effecti vé anpunt

crystal | i ne® QritbeHbal0 mafmlp aieferablyabout péo aBeYhTISMaimsThe selHiion W@éﬁ?ﬂ@w nay

include a aHB@ifl@@@t‘éblllﬁlﬁlt; Itive égscﬁflé@ﬁﬁﬁb‘é@ywmhay@e AqvisHbRP Y leffve 4Ré by-
effective appunt” of antibody crystals the invention. A "therapeutically

ef fective &yGRimadvanee sT*‘t'ﬁ)CEth%ﬁﬁi'JﬁYedel?)f rerfarming %PU%%QQ%‘Q&@GH or periods
of time _necessary, to achieve the desired therageutl c result

"t her agéut i cal IRFeferably the\sarting materiah forinesoRRINOLBR¢rysiaflization C%§ln§éh<g/an-

accordi ng ttlﬁoa)aﬁwtéﬁéqlféwb sBRitibRMehairRCAPRA ot &y mﬂﬁ&raﬁ@xof At 9eitghiboaf the
individual, and the ability of 20 the anti \féstoelmt a desired response

in the indi&4 d’u&POUtAf1 Pﬁ%?%‘?}é@tq d3 parficdlpy @E‘?H‘t ihabait 6;% PagfeRbhnPUS S\bhi ch

any toxic s ad@@trs SETHEbH ¥hd)e6é adp:fsteaf@ RBADBOY saftsbIe BLIE Sdihed Ry atringl
t her apeuti cal | % beneficlal effects roophyl acti cal lT\; effective anount™

refers to &RANCATYGHPN of plerutivie, abgyt ﬁ% gn é’ﬁH'CP@’ agapt bisakaut{10RenM or 1

necessapy. té abahicevsl. tine s_@ﬁﬁ'bﬁ%y%&%]ﬁ'aaﬁﬁwés rR%et bxaniMBiis 8l drdporibilée a
pr ophyl act |a%Pdose is used_in sub cts 25%; ior to or at an earl i er stage

of di sease @0PH-P1 iHaRAuldp; ‘Hélqoy f1ft8@PP 2Fahnt Quf fq alut 2ads % Pasediane

t her apeut i grd {dlath'é@ﬂtdf\ﬂQe 360G, such as sals ! sUfafs, $A§A0RASOKGE ah& adithotams,
det er m ned _usi ng{stan ard net hodol ogy. The anti bo dy is suitably

admi ni st er dHORAST {hurinst f»tém'zeatheoﬁ?éﬂtonnﬁh%?X%wentSaars Prefaablybg ?Q!ﬁ‘ftﬁ% frem
Dependi ng @ﬂyéu&@g@@lﬁ”@cé’éﬁﬂiﬂl@QBH'npraﬁ@é)rrSutlr%W‘ébpﬁed)ﬂ{ KBarhtacelfed peébdre! kg,

30 as for exanpl antib is an initlial candi date dosage

for addPni dPPHtA gﬁof‘ YMithg ‘fn?@f“@?ﬁ eWPéﬁ’}ﬁ%l'“c'LfQ?r s@itea st asgyaheudactapise

separate agduiWiasst peyddbste 8 (TWediPBb), Ws%rwétm (Jmee‘h QMP'&@bréjadukM &
weekl y dos ht range from about t o about or nore,

a
dependi ng éﬁCfpﬁ% E"Jﬁ!ﬂsﬁ B‘HQartaHiQhP‘seﬁ‘t'?Pe@ﬁ "iagn'lt@pﬁp'éfd ‘Eﬁﬂ ggﬁeé ageaisy g¢ch
suppr essi 0s phoshete bassy Blite? ¥sterfEl 5SdiufRmVStasshi #ydf8n phosphate buff-

ers as defined above, acetate buffer, phosphate buffer, citrate buffer, TRIS buffer,
30 maleate buffer or succinate buffer, histidine buffer; amino acids, such as histidine, ar-

ginine and glycine.

The buffer exchange may be performed by means of routine methods, for exam-
ple dialysis, diafiltration or ultrafiltration.

The initial protein concentration of the aqueous solution used as starting material

35 should be in the range of about 0.5 to about 200 or about 1 to about 50 mg/ml.
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WO 2008/ 121301PCT/ US2008/ 004006 age regi nens may be useful. In sonme cases,
formul ati ons conprise a concentration of antibody of at Ieast about 1 g/L

or great %0%&75253% olubilized. In other enbodi nents, ?R}SE&)Q}B?{MB I d
Ilize

concentratronis at |east about 1 g/L to about 100 g/L whenSFEEs

Crystals of an antibody, or fornulations conprising such crystals, may be
admin- 5 i st erRepeanipaeonthe drtepded final batchisizerfubiatmapbe i teapage eh1 mitey

may be admizy éd(ﬁlft?éé% By nﬂt":‘él%ﬁ&ﬁf‘hf th%raygeeus smmoeg'soru%ﬁ?s%pua@d |nea<fa r‘3

they may be adm ni stered ora nar nas aural , ana
ocul ar, i ntnfmeamgmer GﬂSrfghmlaia vesgely aatﬂe@r tank) madereipeert metestal, as for

micosal , o5 Bl Glass, SNFHE ISR TeARAHEITBhe of BR) Sledd SolltbA TN

rout es, uccal cavit Speci fic exanpl es of adm nistrat’ion

t echni qées regpand to agoptr 30ste §oiih, rﬁﬂﬁ@ﬁwy abm!éﬁa%l erﬁhe final batchsiizgal appl i cati on,
needl e injection, dry powder inhalation, skin electroporation, aerosol

deli very, and ribeenessanydke solption after hewinahern flledsinta thel aontairer il be braubk

subcut aneoyg s?éiﬂ‘amlz%drz%ddﬂﬂns In pa O#lﬁ’arpfrfest@ﬁ\tpddﬁﬁ%%lll%@ é’&]tﬁéted‘ﬁm‘é‘fhg%nge

expl ained in nore (ﬁlet ai | ns he fol 'ow ng, non-I1

i |l ustrati aabQutfp @@”d@QPléFéﬂ . the general part of the description 15and
on the basis of_his general k_nova edge a skilled reader will be enabled to
provi de furt herThepgBelicrsiallization salutiom centaining thiet Wytiellizationcaasnpisramarrrat i on.

Exenpl il C%iri'afé‘ccﬁ\cewﬁétﬁfd %bﬁon@llgfFﬁr@E@ﬁ&tn@%ﬁﬁﬁ%ﬁ'@sé’iﬁ@%ﬁé@{he%ﬁh%&d!ﬁolﬁ”Ab)

ABT- 874 was_ obt ai ned from Ab borato- ries experi nents were
perforned flioAnisadgedtrithe angbodyprivtiont he ori gi nal mAb concentration was 64
ng/ mL. b) Fine_chem cals Sodium acet ate was obtai ned from G Gssi ng GrbH,
Fi | sum Pol yet iee?iditinnefothe crysialiizatignssoliftiontis perfomesd ﬁfamtfrWﬁugiv&dé%sqweT e

obt ai ned f rpibidiPbptioHallTREEr gantié RafitionfiH b?d‘@rtmcﬂliatﬁm[\%%'f e two liquids.

crystallization screens and reagents (Hanpton Research
Bi ot echnol dyetesabiniecadsition is perfermedaindencendiions whess tas piadei §olum>m isrRer

cheni calss WaieR) Jﬁa@ﬁh?tﬁ.@a -ahidhé eh,etaﬁtzm.&hecumonq'br B(? &R in RRESRILASH) is Pare
General net hods 30 haw ng of 4 drug substance AST-874 was thawed

at 25 C i n adgrd it 2 goNelled Mangs. b) Buffer Exchange - Method A

The formation of the antibody crystals is initiated by applying a polyalkylene
polyol as defined above, in particular a polyalkylene glycol, and preferably a polyethyl-
ene glycol (PEG), or a mixture of at least two different polyalkylene glycols as defined

20 above as the crystallization agent. The crystallization solution contains the agent in a
concentration, which is sufficient to afford a final concentration of the polyalkylene
polyol in the crystallization mixture in the range of about 5 to 30 % (w/v).

Preferably, the crystallization solution additionally contains an acidic buffer, e.g.,
different from that of the antibody solution, in a concentration suitable to allow the ad-

25  justment of the pH of the crystallization mixture in the range of about 4 to 6.

After having finished the addition of the crystallization solution, the obtained mix-
ture may be further incubated for about 1 hour to about 250 days in order to obtain a
maximum yield of antibody crystals. If appropriate, the mixture may, for example, be
agitated, gently stirred, rolled or otherwise moved.

30 Finally, the crystals obtained may be separated by known methods, for example
filtration or centrifugation, as for example by centrifugation at about 200 — 20,000 rpm,
preferably 500 — 2,000 rpm, at room temperature or 4°C. The remaining mother liquor
may be discarded or further processed.
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WO 2008/ 12130PCT/ US2008/ 004006 An al i quot of ABT-874 sol ution was
pipetted into a 30 Kba MACO Vivaspin 20 concentrator (Vivascience). The
protein diluted with the new buffer in a rat 5’1) nd by
centri fug%gmh&lg?ﬁé 000 x g at 4 C (Sigma 4 K 15 |ab ce% ri 121%03 91%% sanpl e
vol une was brou ht back to the original sanple volune. The dilution / cen-
5 trifugation lsneqgessaps e isalatad eystatr may bewashed @nd subsesiuently eredyfor thel 00

of the ori ghiybr RABPLSH BY t'a Gtk S5 04t SsiRfrPd fiableRN SRR n,
t he sol ution vvars sterﬁggfe%ﬁ{anrgég b?har ou h% N ssyr%nge drlFlven qeaﬂde)r
unit. b) Heffnal Uﬁéﬁaﬁgét'bod\@tmﬂemaﬂw &rq"quot of ABT- 874 sol ution was

pl aced into a SLIDE-A-LYZER dialysis cas- 10 sette (Pierce Biotechnol ogy

I nc.). The di alAibgdy 5/stals formed gncacdiog itathe graseak svertinn Byay vy théheduf f er
of choi ge, sﬁagetés%uméﬁp%&pusmga%aee PBStHRRAJeR i EBmtistatibn qnsrs&b%tmé%rgé
stirring. After adjustment of Rro el n concentration, the solution

sterile filtelemil)vanyrdapgrdiag @nzhpfpuleraf egenivistration. far lexamplen ffar. SUbruRDEVG -

Pr ot ei N CORGRIASAAANERASHSONE Hrpstdia Mnd] 86 TRGRCHaNBE Firglbodoairfifictas
used to assess protein concentration at a ength of 280 nm applying an
extinctiont®Befficient of 1.42 cn2 ng-1. For this purpose, aliquots of
crystallization slurries were centrifuged at 14,000 rpm and residual

protei n concent rAeiHAPALSthearstals meay bealtered by gedingrsaneific a‘?dlmﬂi@d@tﬂ@ment s

20pH mgsuneg M@stﬁﬁﬁﬁloﬁ%%ﬁ e % Bé%hrlﬂe\ﬁot.'l\ﬁ} &é&"nbg@%&%tﬂ\@%@n eﬁsgﬁs‘

Inlab 413 el ectrodes and Inlab 423 m croel ectrodes were utilized
Crystal | i z@AsAysiale Rblgy reelegulan weighicpanicapd ingroaniamolasulessi t ting Dr op
Vapor Diffusion Hydra I Initial crystallization screens were

per formed usi ng 'aNegPEsALY it Mmavyhe werified dbatothe casdals asmindfack eysials efgheuanti-

pl ates (thnpaydCaRtaE L an é‘r‘ﬂuﬁB&P%aR%‘eeﬁﬁQlDied ﬁﬁér%co'g iy A6t H%fﬁ:i:%ﬁtnes,
the wells were sealed with C earseal film ton Researc gty
iga drop

M cr oscal e 9EP§. Qrystaiatyndass-of qubigintgre §¥J’“‘V&Hbrw'ﬂ)|“ftﬁt?sth6 If?lane of

vapor  disf f wp@raneé@ﬁ@htrrﬁmét AtRercBEieal 8stal 8sh M sdIhtal SRadNéd, hem.ant
Hanpt on Research) and Cl ear gl astic cover slides (squares,

t on Resear ¢iE§d 8pd gpal lP)zS,QSd?/é § angv eptiaiaflyedaiped with @n ikt f&‘iel’iéééﬁ'r ch),

respecti veItmody\fcs;%nsnryen@@gbngsm,@éd ARIRLY @hh aiBlHel teoida foriRdiAg RPiItOAIL-12
reservoir solution was adm xed with one drop of the protein solution on a

cover sl i ddtilizipgistepdardaspayfas seal ed WO 2008/ 121301PCT/ US2008/ 004006 wit h

the inverted cover slide in such a way that the drop was hangi hg above the
reservoir. Crystals as obtained according to the invention may also be crosslinked to one

20  another. Such crosslinking may enhance stability of the crystals. Methods for crosslink-
ing 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.

25 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, evapora-
tion, tray drying, fluid bed drying, spray drying, vacuum drying or roller drying. Suitable
methods are well known.

Crystals formed according to the invention can be maintained in the original

30 crystallization solution, or they can be washed and combined with other substances,
like inert carriers or ingredients to form compositions or formulations comprising crys-

tals of the invention. Such compositions or formulations can be used, for example, in

therapeutic and diagnostic applications.
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e3) Batch Crystallization - Method A (24 Well Plate) Bat ch
crystallization was perforned by adm xing the protein solution with an

5equal aer%OS(/)Ifzﬂﬁ)éystal lization buffer (500 pl) in a V“f*UﬂUSI&%/OWRM was
e

subsequent 'y sea wi th adhesive tape to prevent water evaporation. e4)

Batch Crystallization - Method B (Eppendorff Reaction Tube) Bat ch

crystal | i zati on AvBeefgiEad ephedimipt isdecamhipeteneuiigble earriersas|ingredigntivith crre:-

equal anounkisQff thd ¥ivealidr FRfhbPRal died été]s%f%éfdﬂnal%rtioﬁa?e%bgﬂﬁ GPE&%
5) Batch Crystallizat Vet hod G ( Fal

reaction tube. 10e5) Batch Crystallization - con Tubes,

Agi t ati on) capsulategibyrancexcinient| Suitatie Aariaes Pay bertakan iom Aemnen Agitina@rert ei n
ol con Lube ARy (EAHEacRIY (cGondlonta@e). bagiaamg¥d o ehnyndee) HobeD o)
Bat ch cPyst(dersineptideh n%/s?/eg@rqi)opﬁ*ydla&;icmm.xmhg (leptkc-gr-alyeolic acid)uen BEGAH t h
an 15 e aloﬁr@u | ' b Py E n

t ube. qu;htp af erﬁ?a@@g%ﬁ&g#g%@%%&&g%&fﬂ o(l))}n(?ié&laiagg%{) g&%‘égﬁgﬁgrﬁ@L
3013 or @w%oﬁwvr%ypr@aﬂgmeﬁmemél polydprganedrigsphazase. Rgly (Bithapgplervat i on
of these i ' y I Sl i i ba&d: f)
SDS- PACE 5‘8‘%‘3’”‘3@;b&‘?’?@’*ﬁ%ﬁ?@ﬁ%@%&‘ﬁgﬁ%ﬂé ARSI kUK SBEE o' g
/ 2? pL. Thfge@a%g\p}cq{n@h@s.oﬁlbg;?ﬁ rta_re,a:ﬁgg? Ang pelyl?se@qrwghve%c%mﬁerd
cont ai n ; ; f f
R e I R B S L T
and Mar k12 opradesRhleqds prd cepelyrsersritiencat SANB, fpity acids ang isalts\effatty peids, datty nt o
a gel pock t [ | e e A | L e [ _
rethano! 1 ool Rty e thard® EF pad Halyeabaof il Ribs PraspidpRS, ol

Stain Kit. iR stelsangrwaxgs @sdiglatedsimizigsstearemfaxasara durther glassified i)
Li ght M cr gaeRRYand synthetic Prodic. Na‘fYﬁ%PmQ{é?igfs\’iﬁgu&@\é\@gs\ﬁ@?ﬁ%ln%ﬁ f{\ljn’?vg dta2d Of

a N kon Labophot m croscope. The latter was equi pp a polarization
filter 18et bigh@nimaha MikeEIBgOUEES GHCBAY|hpEsWaRnearaaulis) orgmropfapwax\Ehlorin-

2008/ 12130 PRI i i =27 | es
wer e assessjaE%Tﬁ%/ SE%{%%Q%E rgl%wggégg%g@%%r%a g Sl - 15%&?@&% 8§%d

UVD170U dete@dphpdiftiéhse were used. Aggregated species were separated from
t he nononer by an Anersham Bi osci ence Superdex 200 10/300 GL gel filtration

col um, appl yi Pgothe¥ Aspe@tdtdné\ehiiors tda i cBinBb&t&s/formulations comprising
anti-hlL-12 antibody crystals in combination with at least one carrier/excipient.

20 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 physio-
logically acceptable additive, like carrier, excipient and/or stabilizer (see for example
Remington's Pharmaceutical Sciences, 16th Edn., Osol, A. Ed. (1980)), in the form of

25  suspensions, lyophilized or dried in another way. Optionally further active ingredients,
as for example different antibodies, biomolecules, chemically or enzymatically synthe-

sized low-molecular weight molecules may be incorporated as well.

Acceptable additives are non-toxic to recipients at the dosages and concentra-

tions employed. Nonlimiting examples thereof include:

30 - Acidifying agents, like acetic acid, citric acid, fumaric acid, hydrochloric acid, malic
acid, nitric acid, phosphoric acid, diluted phosphoric acid, sulfuric acid, tartaric acid.

- Aerosol propellants, like butane, dichlorodifluoromethane, dichlorotetrafluoroethane,

isobutane, propane, trichloromonofluoromethane.
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S (A-796874.0 - ABT 874, J 695). C. Vapor Diffusion Crystallization
Experinents Concentration values given in the follow ng exanples are
initial rring to the antibody solution and t

sol uti on\«gke)#g(r%énﬁogl ng of the two sol utions. Rﬁrhﬁsﬁﬁ% Jt?éés

not described otherwise, refer to the pH of an acetate buffer 10 stock
before it wer dspiBeeraentslka catuesrdiaxids nifrages; |ike the crystallization
agent . Al'l buffer nolarities, if not described otherw se, refer to
sodi um acet-leohebaenaivraats; H?%mieth)/la'sg'?lé%%e&ﬂeuﬁh‘%ﬁs%@‘f'té?%afﬁH adj ust nent
typically performed using acetic acid glacial. nple 1 - PEG 4, 000 /
Sodi um Acet-afkalizing asemeﬂim rﬁ%ﬁ@!ﬂn@lwczm ayapepium Pafsbomf@. sliethapiamine, A
hangi ng dr Qmse;;ﬂapéndmrhﬁwasb&as&lﬁm&iyawxﬁdéaswnmrméd?@&\aw@ssoraﬁfrﬁ 86/l s8Bium
ABT874. ABT- fered into’a fer containing about 0.1M'sodi um
acet at e Sat G@rganals sagiyin hydroxideri@lamiBeiei n concentrati on was adjusted to 10
nmg/ mL. A greased VDX pl ate and square Opti Cl ear plastic cover slides were
used. 500 zo‘\nﬁtoamm%a@%ntﬁ|l$aﬂaveth@§e?v%mﬁth§@net| on was prepared by adnixing
acetate buffer, 50% w v PEG 4,000 solution and MIIli Qwater (fully

desal ted and“Wli¢8Ral Psesprativessfike bepzalkanium chlofide) benzalkopiug ﬁfﬂarr'ﬂﬂ golut he
acet at e buftb! béRdeRhbriimVétforisRPbef 26 hain! bé’rﬁzyﬁﬁfééﬁolob&tM_Fa?dUénPEleﬁ yRIR- was

varied fromabout 6% w v to about 28% W Vv in 2% st eps was about 5.2
t hr oughout UEafHCT &SN dMAreRtaRA 5@'96&%”’(9'|‘Ffeﬂ‘2'pld%&{’@a°%o%ﬁ'd 1ethyipgfabeRe 25

pr ot ei nosolméth@pareBen, aﬁh@t ra¥dnhsediGmt phemdt, Qﬁerglléiﬁ)'?ltélé?dﬂo@rpﬁé?'@%é’r@brrc
solution on a square Opti (l ear plastic cover sli and the well was seal ed

with the i r‘?\?@?aﬁeed"?W'ﬂ@rClﬁ@rféVﬁier RQtassHE BERRgale: ROtasEEr SARdate. PreryiRarat es

were stor ethen! pRpPbarHbeh SBRRTAISodRIM MbAZARSE ARYILAT dEMRIr6H@Rfte VesdilR pr&pired
mul tiple tines during the follow n th| rty days. The conditions were

classified qnﬁgeosgrbé‘agmqut@&eros@d elont ai ni ng random preC| pi tation, 30
drops cont al’&é}tng stal s and dro(gs cont ai ni nt% m xt ures of precipitated
speci es and dants. likg-apsoraic agiqASCARYDRaNiRles bybdated dydroxyanisqle: Byt wer e

observag. V@e&ﬂ?&oiﬁ&@@ﬂ\?@pﬁiﬁﬁ@&ﬁ{oﬂﬁﬁ% @F&ﬁﬂ'ﬁl@glﬁcerolpﬁﬁpg Btd, soa@ihim
Acet at e Grld S‘f Vapor Diffusion erent Protein

Ha
Concent r at i@ Je%yg?\sﬂg‘?f@’fn \fH‘fotS ispifite; sefigm wigsuifate) syl disxidgattind

was per f or epheérsl, fb%'spﬁg,@saéxc@jéﬁter ent protein concentration. ABT-874 was
buffered into a buffer containing 5 about 0.1M sodium acetate at a pH of

about 5. 2. Bwemg)é@arnsqme@eaﬁdaéuuOémmaﬁnuad(catE@Metainﬁemﬁﬁ{;mosphate bé¥ic
greased VDX ‘ol ate ang %{guare Ogtl Clear plastic cover slides were us d. 500

pL of a paffide§ltiG af! o PFids BPRRANGAC 9. pPigssiHELCEG e dRiass NG BIER
buf f er 2050%hutey pBesitimrDPRbsphhtet m@nosemb Mokdium ﬁbmateersouuunﬁaﬁate\/\@bamml |ac1 hi s
ate buffer 10 rity kept .con ut 0.1M

| th t .
and PEG 4, (8 SRILOYHIERF F9<I BBBTRNL0A TP IPPES 00N BASAPAP. DRIGNGst eps.

The pH was 2 thr ch.condjtion was sessed i.n plicate.
Moout 1 b - o 1S e, AR alte SRR VB Do IGES e 310 Gncsalt
parti cul ar edetesasi®i r sol ution on a square Opti Cl ear plastic cover slide,
and the wel | was sealed with the inverted sli de, generating a hangi ng drop
experi nment - Cﬂaendsg@rhte,t ke sodiuen sabbgymethylasiiley’) celvnger fdetbte, cavupsescopy of

the d I d foll thirt

The coni 1A gec ERy Rl . e poaiemtal i o Btshdiom el

preci pi tat |hgﬁr,oxybropﬁ metgy&emlf@l,cmwcb@bmp@nggh{)glumetm?ﬂa@ nhethaldlsrwc of
reciplitated.. s es an C al S. .. om e S

gssesged, @FVS‘{) @"\ﬁé»rfae%@é‘f‘{}%%?-gp'ygt%@ezﬂwg p?g"'EULé%‘ﬁ?tteé{"l%Eﬁ{g%f shlout

16% The ciatstsatdsehttanilimestide, earmred! wax;| misiceysthilike wax, e, gdyy amianpl e

3 e EC 0%cles SALMIBASE LTS PP A5 RAR, Hangi g Drop Vapor DX fusion

30 - Coloring agents, like ferric oxide.

- Complexing agents, like ethylenediaminetetraacetic acid and salts (EDTA), edetic
acid, gentisic acid ethanolamide, oxyquinoline sulfate.
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A hangi ng drop vapor diffusion crystallization nmethod was performed on ABT-
25 874 using PEG 400. ABT-874 was buffered into a buffer containing about
0. 1M sodi at a pH of about 5.2. The protein c

adj ust ed ‘??2% tﬁ%ﬂ? A gr eased VDX plate and squa?g%&%&@g@& pl astic
cover slides were used 500 pL of a particular reservoir solution was
prepared by RRfiRcRNIsglikecealcivra Oblﬂﬂﬂérca@@'%s\b&if%t%@"m'%@e PEG 400 sol ution
and MIli Qwater in each well. In this exanple, the acetate buffer

mol arity was EREITYREnander salubilizine agents; likadaces. adwlsaerol adiethanelamebout
30% W v to (abHEt), 4@/&%{/!\/ndoﬂogte/%l%tt@p%noﬂ?h%ldahbl‘é’a%cﬁhﬂmméuozaﬁd“rdQ §BHHes, Each

condition was assessed dupl i cate. About L of the protein soI ut1 on was

admi xed wi t”ﬂo%ﬂ%hlﬁnofl?"?iﬂe &@dl'a"%htoﬁ%ﬁ?'ﬁr(a‘i’lé%@) \Pdﬁlﬂ a?@h@lt(ﬁ@ﬁ'“é?()'apcg‘éﬁm%
Qpt i Ol ear mowxy@thgew@%ossltééiﬁte pwogﬁoﬁ é&l&%PG&iJé%%%%&&%t@@éaéteﬁ

wel | was sealed w he i nvert ed 1 d generating a hang |n?
experi ment .OlTRoOlyoxu: 48 Qlayleethepr ealy@syla?&ncemstqampeth&fup@lyow &%Weof
the drops %Es@ﬂfaft@@ﬂ?ecbd%bl;da% g, | o%atértﬂ) t;ktﬁysfo%étmdﬁgprwyléﬁé' P
The conditions were classified info clear drops, drops contalning
preci pi t at |ddﬁPet‘HPoﬁ?%fﬁﬂ?aﬂ'ﬁ?ﬂgm@ﬂ%‘?@ﬂaie asrdiwnr lgpey suliatgi ﬁpﬁkg'”msiﬁatﬁtés of
preci pi t at %@rmﬂm;ﬁénaa&#a&r y%foﬁta% R’éﬁ%{$§te Fis8fBitlRe méndMalrhitatéSSEaibesh No
crystals were observed. anpl e 0/ Sodium Acetate G'id Screen In
Hangi nd Dr SpeNRsiRsrate) $tﬁﬁf$q wd, Wlna ¢mehsémg P@ast ei n Concentration A
hangi ng drop_vapor diffusion crystallization nmethod was perfornmed on ABT-
10 874 at difftesing@idsplls eewrdeseheeliwioss: peifiediicegysiedds buffered into a
buf f er cont ai ni ng about 0. 1M sodi um acetate at a pH of about 5.2. The

t

protein condeAYdaangrPariinesdlike @agthols. denagldanyde, ethyl xagiling seathebymethat e
and squar e sglidyidtk eAbNGIRRINh Gluta Sie, §}dn§§5’rloW%F Bil %&errﬁiﬁp pRbp&imift &ﬁrpteb-cm ar

reservoir sol ution was prepared by adm xi ng acetate buffer, 50% w 15 PEG
use PEG 40PeEBINGEPiEh r%ﬁ?omh/ﬁtrpngec@rm watqrrthéraeht%m'samrtncmrg \@Mﬁpv@'"q he
acet at gsbufthefurél®bailint Yy was kept constant at about 0.1M and PEG 400 was
varied from about 30% w v to about 40%w v in 2% steps. The pH was about

5. 2 t hr oughasiidanEasdiof anRtkdakingnagunts, ake &afcish isNicated ImdgnkSiumPSifdtte, lcdibigal  t he

protein sol LftIO s adm xed Wi th about 1 pL of a particular reservoir
sol ution orf"§OR gipx| i’ d ear pl astlc cover slide, 20 and the well was

sealed with the mverte%sl |q g a hangi drog experinment. The
pl ates weré stymegagts ycteé'??p MW&SCW%?Y'SP t HBYGH): op%orWé@
performed moibinfdre btaséwmkélwmmg éﬁn@difdmbllmnnghyd?bpsmm &amsentTmté:@.ﬁdhémons
were classifjed jnto clear ﬂro% qr%%s containin w%n om preC| itation,
drops @8t APIRHEMEPGY: BRIKetidaNG BlRY QUEmeat. Mefglatints vdephiic Rsfrala i
speci es ange@bhtindlrese wadcdldirh&nt, Eearandie 12 wel I s assessed, no crystals
wer e observed. Exanple 5 - PEG 400 / Sodi um Acetate Gid Screen In Hangi ng

[AJrﬁp Vapordmléituﬁie@sj W_ed%st@i bif, daediin, ﬂmé@n roulogaﬁelatdnat ﬂ)@ﬁyABdnﬁﬂ‘brnHﬂe
angl ng vapor diffuslion cr lzat on net was pergforne
ABT874 usi ﬁbpg‘?t?”?%}"érfetb thatate %Bgﬂt digpety t%'HOQOQ(iYW'Q?%rﬂ'etEIéltPhJE'ate
ABT- 874 waglyesfii,egigcbralindriv-andd di-bestylgeat mbhogigeerides!t plydihienslighitongrbat e

at a pH_of apout oncentration was adjusted to 50 ny/nL.
A gr ea?éd B ”5Igﬁ’t°8?§me§’h3%‘?téy'dr§f§q@eéa?"%l astic cover slides were used.
ﬁggf glr_ of 0?/ ?r Ealpt? kerl(caa\?venrwc\{lgé:lglarsv%lgg (?essmﬁang c?LRaI{)?g&gues?;dm Xing acetate

Proteins, such as serum albumin, gelatin, or immunoglobulins;
- Polymer membranes, like cellulose acetate membranes.

- Solvents, like acetone, alcohol, diluted alcohol, amylene hydrate, benzyl benzoate,
30 butyl alcohol, carbon tetrachloride, chloroform, corn oil, cottonseed oil, ethyl acetate,
glycerin, hexylene glycol, isopropyl alcohol, methyl alcohol, methylene chloride, methyl
isobuty! ketane, mineral oil, peanut oil, polyethylene glycol, propylene carbonate, pro-
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WO 2008/ 121301PCT/ US2008/ 004006 PEG 400 solution and MIIi Q water in each
well. In this exanple, the acetate buffer nolarity was kept constant at
about O. 400 was varied from about 30% w v t /v in
2% steps%hze gllgiﬂ\}:\]gs about 5.7 or 6.7, respectively. Eagﬁﬁln%i)@s@?onngas
assessed in duplicate. About 1 pL of the protein solution was adm xed 5
wi t h about Pylgne alycoh seaame @il water &sdnjeetion, slefilgtwaser ion inieaignasterileywate fear

plastic co I d slide,
oot L, covRlaphd Senadaich ol glBSiE e A1, Hishel st

ates were st ore at anbi ent
tenperat ur e. S%éﬁt@slﬂ@pﬂov@eré@Eelﬂﬂ&%S c Lméaeglld@éhg ieBHR, ELTRR |deng

the foll owm ng twenty-one he COH\%%'[ Rs were classified into ear
drops, drop®f é’iaﬁP'ﬁdWﬂm’FU’@rﬂnb? Serpiimgt i on, drops cont ai ni ng 1OCrystaI s
and drops contai ning m xtures of precipitat ed species and crystals.

RESULTS? FrotfifieRegagenss; like hysisegenated ‘Fﬂ?thrO}‘s@%tP%teWP@'C@'ﬂﬁe‘ﬁhé@'cqiiﬁbﬁﬁlye 6 -
PEG 10, 000 dotSFOWMThAGTHE pBrafid, hoRHIfRthel eIl Dl SRoNGIPauIIiAd S0
Mode A hangin rop vapor ffusion crystal 'l zation matﬁ was perforned on
ABT- 15 874”*1!%"\’@‘ PﬁGWL‘GaEOO ABT 874 was buffered into a buffer containing
about 0. 1M sodi um acetate at pH of about 5.2. The protein concentration
was adj ust ed PBPPRSitARy/ npases, ke AcQspaastutterpxhpidat éatandpolygtiwieneopeliyedlear

pl astic couvesyspbhdiRs aNBIoR vidSESHty-iR # igcidS ion
was pr epar ed ubs?; adm§>?| no ;cet atyeI %gaﬁhg %eﬁ)oweté%lélaaagé'e%?%we aglgl' 8|tu:rﬁ)ln and

MIli GOwatem m?nea@ﬁr%| bentonite; pugfied hapoaite.t Magma dentenitsy cadomes| 934pt y
was kept coamicipietyicaatde Galbm %&b&%é&lé@l@lo‘é@%‘dﬂm egarbbRmaRp 4%

wv to about 14% w v in 2% st eps. pH was about 2 t'hroughout.” Each
condition VR&¢ §ediudsdd Pwrwmeamcromeiaﬂm& #d 6ﬁbe°PiémBVleC§ Wossisadiueh was

adm xed W tan@bsaltaektrl gefatid, Q@értglffrﬁ' ﬁﬁdréﬁy%?ﬁw Qbfiule, Lf'IyHFHlyBr'?;ﬁ?l SSIURYSE,

OptiCear plastic cover slide was seal he I nverted

sl i de, genéWQWH@{OBY'HHﬂ@V'ﬁg"%FPs&p r@%@ﬁwﬁb#pmmﬁe siiraiee eafipyicellylose.cReCin,
anbi ent;st emRBeHIER: oxides rp@P}/QlﬁPlYaI@(ﬁhotl %vﬁfoﬁ@spr‘&@ﬂeﬁ@bfy%&”@&mmél Siiedredibkm®

during the followng thirty day he conditions were classified Into clear
drops, dropde ccﬁ?ﬂlaﬂdﬁ‘ n@'“?%d@tﬂxﬁeemsﬁﬂ'ﬂlﬁtl glginate.opkaganantll nixegthany sgens and

drops cont aigwederihghysrits, IRE aeb%rﬁétﬁﬁategpe&te%ea&elﬁéwea{rése %Bl%%ULTS
Fromthe 12 wells assessed, no crystals were observed anpl e

10, 000 / s&mmWFPAééP%nGC?'e'USbﬁeeﬁhar'n s nIpceh. \Pé’;ﬁ*éi?o' m'tﬂttm %’bmde

Di fferent Ruglogen COVtQﬁﬁBré?éntbl@n sugér, Nangichsreelidhry apor sdbérf usi 0Byry
crystallization method was performed on ABT874 using PEG 10,000 and F
di fferéflt prigblet H'neeﬁcélfﬂ mcra@ﬁlgmeece?ao%e carhrpmethylofiylose, microcrystal-
2008/ 12130LR&Eédllﬂé’éE)%’eQ{Puﬂ0@@nylc@mo§e Ryeidtr ligaa ighides8 Ig@h Yiim, Chylitd:§ Bip

acetate at a pH of about 5. protein concentration was adjusted ?o 50
ng/ . meihyrellyloss, Wyﬁﬁlﬁt"es%rﬂ?'y@ém’éﬁf@ pide. (payigons) asqged,atewerstenchdes

were used. s pL of a particular reservoir solution was prepared by

adm xi ng acetate buffer, 50%wv 5 PEG 10,000 solution and MIIli Q water

in each wellTaplegt atnhyoﬁ‘r &bQuﬂE'dHueﬁtBehlaé?%I&hﬁ Qéiria&ﬁétenaibaélbtdéldf@ﬁ d‘h%@bhate
const ant at _about 1M and PEG 10, 000 was varied from about 4% w Vv to

about *24% MQ?SICrF%H’Etpé‘ﬁ§phaf?ré33ﬂﬂlp'ﬁéé"f%ltﬁoﬂ‘ﬂcrgc%t?ﬁ?%G@'H&Qﬁe PE\é(éﬂ"eédi‘?HPu on

was assesse@sbel aeﬂta@és eRkEin, d6atdse oxBibiedt, fiitfsR! RARINN I/IsE! MaRnit&Sscreia) x ed
w th about 1 articular reservoir solution on a square Optl d ear

pl astic cm?@rgél P@@e'aﬁwaeq hdarchp sysrasenLompEagsitie wh4aart igenfegtianeredsugarde,

generating- aralmgi.Me@haae ﬁp@erg.rme%d meroewaenﬁwevmanogéoe.eec&heam ept
terrperature M cr roswas per or ned rrutlgaetlmes durln

0SCO
the fol | owPHy t‘Fﬂ’?R%}’"ﬁ’&?s po'?ﬁré"”cBﬂ@ﬁ%‘P'@n§°9\!€F\as@r%Q§YP‘P|@ istaren cmr@aielatn ops,
dr ops gont aizayRerémndom preci pitation, drops containing crystals and drops
containing m xtures of precipitated speci es and crystals.

- Tablet and/or capsule lubricants, like calcium stearate, glyceryl behenate, magnesium
stearate, light mineral oil, polyethylene glycol, sodium stearyl fumarate, stearic acid,
purified stearic acid, talc, hydrogenated vegetable oil, zinc stearate;

- Tonicity agent, like dextrose, glycerin, mannitol, potassium chloride, sodium chloride
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15RESULTS: Fromthe 12 wells assessed, no crystals were observed. Exanple 8
- PEG 4,000 / Sodium Acetate Gid Screen In Hanging Drop Vapor Diffusion
Mode, Dif{g" Up A hangi ng drop vapor diffus zation
met hod vva‘& r%g lofﬁjtrlsd on ABT874 using PEG 4,000 and a di ??g/rlfes?l(%@}sogito% .

ABT- 874 was buffered into a buffer con- 20 tam ng about 0. 1M sodi um
acetate at ‘Ehile:dRversd andior sweelpaegaseranlic elyicednmpeinddenaldebjasidiseo 10
my/ ni. audbhan@emdpé@érmtrﬁw@fn%r@w%ﬁu.wtéy@de%uu BhRak rgover slides

were used. 500 pL of a particular reservoir solution was prépared by

adm xi ng aceyati@eduké @ieagﬁ%&%?ﬁoﬁ’@@l%&ﬁ%ﬂs%t‘tﬁds@@d Qﬂ’lde%i blbat@ YRbEIpyl N
each well. In this exanp he acetate buffer 25m)ar|t g{ﬂopg
/ -

constant atM¥iséaie: '§°F1FR/PY|£@H“'% mingeR) %@Wé‘?'ﬂ@é' oif, dﬁ¥r§®6@i°°22b
about 28% wayoll 'EBIl‘?e/Q)ﬁtr%%?nut ahebe‘?ﬁcvlﬁs s8R off- %ybéar? on Sscualane! sofd dardiBA

6.7, respectlvely. Each condition was assessed in Iicate. About 1 pL of
t he prot ei Ul SRNEGPS: ialile acteaestaliq watasder iniechien, dfac rioatetic sadigm shiedds oi r

sol ution OlinjBctffil g fd fRlycEhi&ay, n@u.a%\raxesomyr%raﬁohe@ and the well was seal ed
with the |nverted | ide,” generating a 30 hanging drop experinent. The

plates were sipated RbeMAdi eaaentserrnﬂk@at wc%m%fébﬁéw@%ém.céﬁee diRBthickRe;
performed nultiple times during the follow ngpt hiTty days. The conditions

were cl assi fW@H‘”Q R/ | soliiligingpagents. o'ﬂ@ kesiza ﬁ'Pﬁ'gC'Narr'ﬁﬂ)rﬁe@FEt@be‘Pffhﬁh'@n

drops qont &idaj Bélylﬁflb’&ﬁlahﬁcrﬁ’dl'ﬁied LT @é&uml HSncB@yﬁélLQ" %nef(yrm 6] Betbinsr
speci es and cr RESULTS: Fromthe 4 assessed,” no crYstaI S were

obser ved. égé@ﬁfh POYSXPCEH easperod) @GWGI% @Bﬁpée@te¢E€§th oib Molyoxyi &
Acetate G 's@baﬁsé‘ftéeﬁﬂlyé»g/ll hig ey @tHErOPol SR rZODbétf)é't%b@P ef\“éﬁle‘polﬁxfyic £6 %[Earé‘t%t Up

A hanging dro vaﬁeor fusion crystall’i zation nmethod was pefformed on

ABT874 usi g m%@r%ﬂﬁewmrb@ﬁs 60aB7ly8orhatga80, tﬁ@fiwé? layryl subiatg,
buf f er contsaiyitaAg ndtNHuréatd M sopsitasm ﬁ@ﬁécﬂéeﬁeat scﬁ‘blmﬂ GhoRGiithitate 2 sc;FBi?an

protein concentration was adjusted to 10 ng/ A greased VDX pl at e
and squd re’@ms@aéaéﬁ %Waté!'Pi"%p‘Hover sl i des vvere used. 500 pL of a particul ar
reservoir sol utjon prepared by adm xi ng acetate buffer, 50% w v PEG
4,000 sol ution Qﬁocr)(ﬁ?ﬁlm@}’ R&t cmbined Xith aupelymeri qaier toxpreyide for Atabiibet at e

buffer 10 rpbRFidugtans k@éﬁsec@uﬁhaﬁﬁlyrﬁérsaﬁ@!dﬁe(bléd\dm;ﬁﬂlﬁlepgﬁij Ao.&ﬁe@ré/&me
varied from F\bout 8% W v to about 14% w/ v in 2% steps. BH was about

5.7, 6.2 akgVgers: A pelyReric garrier maydhe 8 sgie Pfemm%ta/pmétg@% £ SOMREFeeat e.
About 1 PL 20mixtkte qirplypidl t§6ds NI eimpies! ofbbmaRearrbrdha®d aftead

parti cuI ar reservojr, solution on a square ti Cear plastic cover slide,
and t he¢OwePEeQSEaPWE with the inverted slide, generating a hanging drop
15 experinent. The pl ates were stored at anhi ent ﬁerrperature M croscopy of

the drops was [EPF® PrRfpTedingreqi ?fﬁ%oﬂﬁ’f‘i'm@“tﬂ‘ﬂ-,“fd& lowi ng thirty days.
The condi ti Qns V\?re classified into .clear. drops, ?nt ai ni ng andom
b eci i ¢ at GRS & GEUTE BHERIHERGSCYyabel Solie. Gebpde i AR . boBs. of
preci pi t at edpsragiveegludiiing pyslinal Ristidine; RESULTS: Fromthe 24 wells

assessed, crystals were observed at a PEG 4,000 20 concentration of about

10 to 14% atmarloba¢pHatites, sdertlas Blucbss, frRxaITR| galadibse, thariiosk sarabipvss xyred] e or
needl e Ius&er | i ke norphol ogy. Exanple 10 - PEG 400 Conbi ned Wth 4, 000 /

Sodi um?Acet®P¥'Grid Screen In Hanging Drop Vapor Di ffusi on Mbde A hangi ng
drop vapor |ffth an créﬁtall Zath’ B Imet 0 %Performed on ABT- 25 874
usi ng PEG 2053Gr1a5198S. 56D a5 Rireatienalpse. mk tpsg7 @€ buffered into a buffer
cont ai ni ng ahpu 1M sodi,um acet H of out 5.2. The protein
(agtnccant rati ?ﬁpﬁﬁ%cgad?ﬁsfg?‘ ?Sbmfg %@i&rﬂs deXtE ”SAS?F‘%?Q go gf@tx pl Ftt e and square
iClear p ver sli pL of a particular reservoir
sol ut i on wa?ﬁl’%%"lép%‘fc aasapa%'aﬁfx’sv%ﬂ E%foitsé”bdg’?f 50% w v 30 PEG 4, 000
sol ution anglulgh dnlc aﬁa“a,ge%ggurqé'q gﬁ{c;la well. In thi s exanpl e, the acetate

buffer nol aPity was at about 0.1M and PEG 4,000 was vari ed

from ahgqut 8% i ta .y, PEG 400 was
brough?el nt gygflwe\&gig% %p%b% r}ﬂé%\ edgéé ﬁ)?ogﬁgv ?deﬁh c@ﬁ'f’ﬁ%’?[%)ns of about
26% wW v, 28%wv, 30%w v and 32% vv/ v, respectively. The pH was about 5.2

t hr oughout. Each condition was as-
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WD 2008/ 121301PCT/ US2008/ 004006 sessed in duplicate. About 1 pL of the
protein solution was adm xed with about 1 pL of a particular reservoir

sol ution e OptiCear plastic cover slide, and seal ed
with the \?[r}vzg‘ﬁlg gl i de, generating a hangi ng drop experplklri:g]r#@lglfl%@%l at es
were stored at anbient tenperature. Mcroscopy of the drops was perforned
nul tiple 5 PP9BBICHRAENEUGThEs sedivanehigridenatgssiugy shiotide. Beapesymmblatidee
classified dHakpnatb&af sciRand BoRBSIURLBbAE BEB BrirREIIGTICBFRMaR ArRf AfRfhonfiPPS
containing crystals and drops containing m xtures of precipitated species
and cryst al@oSpEe) TS: Fromthe 24 wel|s assessed, no crystals were

observed. Exanple 11 - PEG 400 Conmbined Wth 4,000 / Sodi um Acet ate
Gid Screerr I92N9Salisn SUHLATRRORFHFate) 35c0Rats latete, Different Protein
Concentration A hanging drop vapor diffusion crystallization mnmethod

was per for mednsifRsTeseIRiZiNg 2esntubie agacie. Aiedanobsrinerglyeasyl penastearate,

di fferent peghd, indHRRERAbRAING Bleic AEE; 8ié¢ N6shdP WolBaRfbr gHofbded, s@Bium
cont ai ni ng about P 1M sodi um acetate at a pH of about 5.2." The protein

e
concent r at i '®HYwafalg)) siegric acig. sorbifgn rmonalayrate: sgeilanymnrnostedrates andsethar e
Opti O ear popsitahCdérVdvess poRRRyIVEErRatvedd waid GoRoxthAemacifativas, SGBRANVOI T
sol ution was prepared by adm xi ng acetate buffer,” 50% w v PEG 4, 000
sol ution arft¢riNgtves: @dwat er in each well. In this exanple, the acetate
buffer nolarity was kept constant at about 0.1M and PEG 4,000 was vari ed
from abQut “495GRFLY INSTeASKG: reBIETE JKenagay, dI0kYs acidiang| itsa3alisu aver, WGP was
brought i ntrfblyivfiglz %}E@}cﬂ,(bo‘iyéﬁ%ﬁe SGd, ehulSd Hid Wée%ﬂv@ﬂ%ﬁi{l_ﬁﬁ@&érﬁﬁﬁat@f

0 W

about 30% w' v, v, 34% w v and 36% w' v, respectively. e pH was about
5. 2 t hr ougRA¥ethyienSoIYoh diexylghe GleolAdd¥exRPaln dupl i cate. About 1 pL of the
protein sol uti %n was .adm xed w th aboaxst éWgL,of a Pfarti cul ar reservoir

sol ution on a S§URHEteR: fescEibpd fesrip also e/aPrise pry&Tedtivg IMeuntaficryillingal ed
with the i nitibé®d 115 baflitulal @Re Fatiriukgions BRI iRderfioAMmaXPRILUERMtherdpsutibR) €S
25 were stored at anbient te ery?t ure. M cr,osw of the drops was
perforned RiEEHYS %mPP’PItBQrd’urﬂr'I&d“ aedicalty efiRftiMg amdunt' yof eRIbodY REYstdh af theons
wer e cl assiifivepton.nA OtHerRRIutiEHIYRSFectVe BmotRt rdfdhs fE ahadIASURt IFRE(ivY, taktdoen,
drops containin gtr st al afnd drops cont ai ni ,n% m xtures, of precipitated
speci es andagéi"‘)?g‘fj P Peﬁ%ljﬂ'ﬁ@e MesessaRe 1o Aogve dhe desised thergppulic yesull & wer e
observed. 3theRapuntAly lotfectiEEmouRtOdf thes atitoly aRitals endl Vaty eE6Rihd o faangi ng

drop vapor diffusion de, different protein buffer = A hanging dro
vapor - di 11 JQTSGHoR A5 dheiseysa H1Ble BT RsY. ARG weishf Bt tedndivdualrandihecibilly phG

4, 000 ot h thé BhEaiyt topsiiitel Geditdld! 6EongdBih- thé4nditiguaiu A eRibeutiéally effekfifesr

WO 2008/ 12130PCT/ US2008/ 0040Q6 cont ai ni naéa,bout 0.1M saodj um acﬁate at a pH
of about 5.25"OUphfs BisgafeHN WHLARY NGAT Aelemenial SfieatsiQf the angpedy are out- A

greased VDXvdigtidebyathé thetapeaticany behevial Riffasts| A"ﬁwglaﬁiidaﬂ?%mr\,@ am&sht” 500

pL of a part{ﬁ?ul ar reservgjr._sol uti on was Rﬁge ar ed adm xi ng acetate

buf fer, 5098IRIS/ 10N BRLUNE eNEplives PLIGSRIes AR (PN REMiods Rhtirae neressabh achieve n
thi s exanplige deidasiepiajiactioué et Typicaly, kmCé@Spr{sEmaamﬁisané usdd mbsutiects 1M

and PEG 4,000 was varied from about 4% w v to about 26% wW.Vv in 2%stet%s).
out

The pH%ras P54 At BLgh&atIer EagR o GHgPss.oheriePacticalyeffastivg gmonat will

1 pL of thaeqarthaetne theapbitallyefed@giaxfsinyi t h about 1 pL of a particul ar
reservoir solution on a square OptiC ear plastic cover slide, and the well

10 was seal ed Suithbletdigagey eah ecadilyi ke de@pipedtisig stahaagi MethdteBgy. The
experi nment. 'I.'Qe | at es, wer e st or e(f af anmbjent tenperature. M crosco of
o iz ol

the drops 44 s abY Administese lEnhgt PRR tMa PoQNsiP FENRS Haliet The
condi t i ons.mme.dmémainbi @ﬂt_hieramvélneeaﬂioflé@wcéorg,r 8isut Cold/Ré fd Bout BUCAGTKg, f
precipitation, dro 0 inin rystals and drops . contalning m xtures o
O eci pi¥at & repgxrade S8 pbatthohels AT it SBRite darage foadubbiaeg
crystal s waioh t6 s patraht alheth&tfordex@fiple, by one or more separate administrations, or
by continuous infusion. A typical daily or weekly dosage might range from about 1
pg/kg to about 20 mg/kg or more, depending on the condition, the treatment is re-

peated until a desired suppression of disease symptoms occurs. However, other dos-
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concentration of about 12% w v, 18% w v, 20%wv, 22% w v and 24% w' v,
respectively. The crystals showed needl e or needl e cluster |ike norphol ogy.
Exanpl e 000 / Sodium Acetate Grid Screen In Vapor
Di f fusi oh]\;é%gi(%%gﬁ%?f erent Protein Concentration 20A hanglﬁ’?lri:g} gr 0@6‘@96

di ffusion crystallization nmethod was perforned on ABT- 874 using PEG 4 000
with diff eragigtregimeansimax-be bsefuk i1 seme casgsT f@malalions EOMPEseA cPRgantrationdf er
cont ai ni ng Rlagsy & :J{Nbgﬁcauém agﬂ %} gté?atteré\ulﬁ’é'r‘l @soﬁ,lsmeéd 54n5mhéfrh=§nwd%sh@

concentration vvas adj ust ed reased X plate and square

Opti d ear ﬁh%@ﬂi't@dwveﬁerﬁwaﬁqw atéea:st abeut.1 glbcbo aQ@JtﬁQOaIL whearesotupilized.
reservoir solution was prepared b¥ adm xi ng acetate buffer, 50% w v PEG
4,000 sol uti on Metalsafian antifadys or fermslatinng6pMmPprising suEhsCrYstalspMay berrdmipet at e
buf fer Bl astbiay Meive s pé}Paisé ﬁﬂém?éce@ﬁ&‘l‘bre%a%na’ﬁﬁef ﬁ@yﬂe%%n"ﬂ@t%réﬂaﬁy ed

fromabout 4% w v to about 26% w v In sttegw .5 throughout.
Each condi tR365enterl osalsdarienlirauigspfercaxamplent m@y;br_s Qﬂ‘m't‘ﬁt@fﬁﬁ By era\, pul-
sol uti on WagomH t of; r ution
on a square oq)tl Clﬁég:gjrI M%Grglstagl?%”c%%rg‘%i_s?‘g%r thanﬁ(EGé %14 %ﬁl\f\éla(gﬁagea 'leagrt\?\nﬁétlh t he
inverted sliptgrPeritpagal muCﬁgalaswmﬁguaigsmtar@@p@rtraméﬁ@rmarh@p;sah@relgtrmraelal
stored at 35{esNdr |h@>r‘?ﬂ8rtﬁ'i‘béélecavM CS'&%R@ gﬁicplésh& ﬁﬂﬁétréﬂ‘@tﬁm 128hAiQLEEEom-

mul tiple tines during the fol low ng five conditions were
cl assi fi0ed Ari§e FubNQnaATY imhglagion, ImlzegmlmmmlmeMmmbgum pawgpsinha-

cont ai ni ng Iétﬁ‘iﬁd%ﬁhpél%&éﬁotrﬁfdno'&er&'bplaélnﬁe?@tﬁ%&h@&dl&'ﬁé@t |ﬁJe%tléH"?edm18IB§|es
contai ning m xtures of precipitated species and cryst LTS
From t he 24neledingneedie-fea gubguigngoss administralioder ved at a PEG 4, 000
concentration of about 10% w v and 14% w/' v, respective The crystals
showed nee- 5dI & h§rPraRRM iRvestior will now jog expiaings @gyoree%tﬁ%pé megpns gbgtiee foloo0 /

Sodi um Acetlé\klﬁg C?Edrﬁhn%ﬂﬁé*Qlﬁhskratl\l'@%n'ﬁgepr@ﬂdé@the%écﬁe% 'p‘aﬂ dFafiedederibfiG ent

Protein Buffe anging d E%Iva por fusion crystallization nethod

was perlfor r?@é! %hthﬂ\é?ﬁ%?(lf his pRRerpEmowledsy sébi"%r%r stilbbevenpblad e prevife

protein buftiier eﬁf%BdW&tﬂVﬁﬁthQH'rﬁ\fehtléfq’@/\’tﬁ&]t'dhﬁge axpetih&itatint @i ni ng about
0. 1M sodi um acetate at a pH of about 5.5. The pro- tein concentration was

adjusted to 20 ng/ n.. A greaseglxe@,ﬁg aMom and square Opti Cl ear plastic
cover slides were used. 500 pL of a partrcular reservoir solution was
prepared b ahterialeg acetate buffer, 50% w v PEG 4,000 solution and MIIli Q
water in each well. In this exanple, the acetate buffer 15 nolarity was
kept const anPraéeinabout 0.1M and PEG 4,000 was varied fromabout 4% wv to
about 26% w v in 2% steps. The pH was 5.5 throughout. Each condition was
assessad i n dupréatrRonddishial adtibody ghAbNABPIETUEIAs SbiHEd %wwﬁbcﬂtdm'b&%iow th

about 1 pL of artjcul ar reservoir, solutio uare ear | astic
cover slid&'®s 'glbgf(%'%t? WRER PEEAMSY 19T 1R P ”FtDQEP"f%% fzjj Png a

hangi ng dr egneatparwasesy mghhie pl ates 20 were stored at arrbl ent terrper ature.
M croscopy of the drops was perfornmed nmultiple tinmes during the follow ng
five days. bJFtheahemhiddlons were classified into clear drops, drops

cont ai ni ng random preci pitation, drops containing crystals and drops

cont ai ni ng ni xtSodien atetptearisobtained fr&ﬁﬁ@hﬁimg@nbﬁyﬁltsahﬁ Polyethylene gRicold-TS:

concenthat COTSTSRBREIB9IS E0rqe FoRITRR (P Capan iayoHn SuBSsg

res pelct i velttyermbre wmrabsc@hamldne;tcﬁ@swndne@gﬁrﬁs gharapteh Rds&@rcﬁpNéktel OQY-
Exanpl e 15-

broad scr egﬁql%ﬁ%ad Scr y%ggﬁegafﬁﬁrceﬁ%'lf‘? ’ﬁgf%?%a\é?%eé'%gngts ] gﬁthr‘?étcﬁﬁﬂ"
perfornmed owerdBImESigmastidridh( $telaiseimbf et Dainestadt20mM HEPES /  150mM sodi um
B. General methods
30 a) Thawing of ABT-874 drug substance
ABT-874 was thawed at 25 °C in agitated water baths.

b) Buffer Exchange - Method A
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30 chloride buffer at pH 7.4. The protein concentration was adjusted to 10
nmg/ mL. I n another case, protein concentration was adjusted to 5 ng/nL. In

anot her L in concentration was adjusted to 20 008006
5008/ 12138 CRPEENT L8/ Goa006 Using the Hydra Il crysta’qsfu At 1 on
roboter, 96 wel| G einer EI ates were set up at_ anbient tenperature, using

several commer AhPIGHOLPEABIH sqlytionavas Elﬁ’?ft@fh'@% Pe¥hKDaMWGR Mivgspin 20

sol ution aruént&ﬂra%ry@l.@skieaaé)l Ihedd6Rin WahBleaRY amﬂea Rith thétrier Baff@rhﬁta
1:1, preferably 1:1. 5The fol]l owi ng screens were use nmpton Cryst al

Screen 1 &'8tio Héﬂrﬂpoﬁ”q RY caririfugatien 3t 5{49Rp¢ » At $apt(lsd§(n%ér’ééﬁ '?%P?“tf'ft’@ﬁ?
Hanpt on Re&ﬁé%ﬁl‘ﬂ%)le YRk élvad Brodn B8EICR: tth Bﬁg.ﬁ%las%%&é véilfR, waauﬁ%ﬁs cenle
C

Ani ons, The P ear and The Ammoni um sul F from Ne
Bi ot echnrol Jfugalion sleps weigdEPERIRd sincehEesy 'asenra fitﬁutmeofcwe@ aﬂthmrlgmal

agent (thr eanfhl®BEff&EAfeP BdjustrAght c;lfOprefy‘H gbiteRttalidle thETsBRitigh W' SkilePfilot €i n
concentrations as descri bed above), pl ates were sealed with C earseal

film Any 6?'&%“%&3“%){2%‘ ﬁYH“QQQBY%ﬂI%&ﬂé and stored at anbient
t enper at ur 27C and 37C, respectively. Mcroscopy of the drops was
per f or ned g’f@é‘%‘*éﬁ%’r@&% MpfodBndi tions were classified into clear dr ops,

drops contai ni random precipitation, drops containing crystals and drops
contai ni ng mi xt"g} é'é?u?se?g gﬁﬁ@‘éﬂ%d"’%ﬁ)@'@f*‘%'%é %-r'?gt%d-é’%ER dialyRe98sTS:

From t he 1%36&P%€&@Bbté&ﬁﬁolb§§lrﬁﬂ) The iR 855s6itd WaB! placelNRtoCH BEhkdr @BH-

conprised fol] OWI gagrot ein concentrations and crystallization agents as

decl ared by2iPRE t elcefpheice: andihehiffer sxphangewas petfprmed.at 4 °Gpripiohb

my/ mL 200. Zdhesarmy. tptneslabpxbﬁﬁéhto? %tw/ndeﬁE&wt%at@QOtr{elﬁmfoﬂrwﬁ é’t%h%' fllt%?écﬁen
C6) 4C, ABT. 874 atoélbout 1M HEPES pH 7.5, 5% W v PEG 8

(Next al Thdhergh ai0gHm syanog 5'V925f"te&€“'tABT 874 at about 10 my/nmL o lM HEPES
pH 7.5, 5%3/%%6 6,000, 2.5%v/v MPD (Nextal The Cassics Lite, H9) 4C,
ABT- 874 at CARRABOzPretginfongentiatigrPreasUsIents PEG 6, 000, pH 7. 00

15 A ThermoSpectronics UV1 device was used to assess protein concentration at a
wavelength of 280 nm, applying an extinction coefficient of 1.42 cm? mg™. For this pur-
pose, aliquots of crystallization slurries were centrifuged at 14,000 rpm, and residual
protein concentration was determined in the supernatant.

d) pH Measurements

20 pH measurements were conducted by using a Mettler Toledo MP220 pH meter.
Inlab 413 electrodes and Inlab 423 microelectrodes were utilized.

e) Crystallization Methods
e1) Microscale Crystallization - Sitting Drop Vapor Diffusion Hydra I

Initial crystallization screens were performed using a Hydra |l crystallization robot
25 and Greiner 96 well plates (three drop wells, Hampton Research). After setting up the
plates, the wells were sealed with Clearseal film (Hampton Research).

e2) Microscale Crystallization - Hanging Drop Vapor Diffusion

Hanging drop vapor diffusion experiments were conducted using VDX plates

(with sealant, Hampton Research) and OptiClear plastic cover slides (squares, Hamp-

30 ton Research) or siliconized glass cover slides (circle, Hampton Research), respec-
tively. After preparation of reservoir solutions, one drop of reservoir solution was ad-

mixed with one drop of the protein solution on a cover slide, and the well was sealed
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30(Nextal pH clear, C4) The crystals showed needle |ike or needle cluster
| i ke norphol ogi es. WD 2008/ 121301PCTAI S2008/ 004006 Exanple 16 - PEG 4, 000
/  Sodi um id Screen In Hangi ng Drop Vapor Diffysi

Differ ent%é@%lﬁ A hangi ng drop vapor diffusion cr%g?‘}ai{glzé@gﬁog% met hod
was performed on ABT874 using PEG 400 with 4,000/ Sodi um Acetate with a

di f f erent <Wth the invesed Spxensdide i pugH @ way thaittee dropowas PRI AbaveathRiresati um
chl ori de bujger at pH 7.4. The protein concentration was adjusted to 10

ng/ mL. In anot her case, protein concentration was adjusted to 5 nyg/nL.

A greased \¥patch EryafizatdrC) Methbl ic@BIFEIPRIASS cover slides were used.
500 pL of a particular reservoir solution was prepared by adm xi ng acetate

buffer, 50% W \Bakéh REfstahiZaH6h YRIsUpe@EnRRIbMaldivixifg Wed Proteid §8GELAWRfith- ad N

this exanple, the acetate buffer nolarity was kept constant at about 0.1M
and PEG>4, RSyakameun: plagyeialiigation aufter {BOQuHLIN a nejlwThe wellowag subseausnily, and

30% W' v, T apRRANiIEAdhesilE tagtHoWReve Wats dvhpdrafiliput 3.6 to about 5.6 in 0.2
steps, generating 48 different conditions. Any condition was set up with

the two pr Qi BaIHAySBRIiEAIA MetRsd BAEphERESH T RRA¥ on Mgt 1pL of the 15
protein solution was adm xed with about 1 pL of a particular reservoir

sol ution on a @ateH engtdiizafth 228 SédsicloN P adfilifte thé prottiesiBidn WaR apal ed
with the inverted slide, generating a hanging drop experiment. The plates
vere st or e®Wa! 2ARPHURE crve é?‘&%’lﬁl@.%rm %ﬂ£@6|99 acgk M- EPpe e repadiopduiesr ned
after six de%% The conditions were classified into clear drops, drops
cont ai nng gigh (v stallizgation;-i Method Cif alcep ukesi NyAgitalionhl s and 20dr ops
containing m xtures of precipitated species and crystals.. RESULTS:
Fromthe 96 corﬁﬁt‘ﬁ] 8W§t3?'@§f' wag, performed; by admixing e protaiBedtion with e
wer e obser \egdavdrhdurit BechstalizatonARiFred ifla a5 1288 mR4%U1ddrGude.000 at pH about
5. 6. Exanple 17 - PEG 4,000 / SodiumCitrate Gid Screen |In Hangi ng
Drop Vapor eB%BBichiGrgstalizatiore, MBIHoHED grdicopeTubeB, AgitatioA) hangi ng dr op vapor
di ffusion crystallization nethod was perfornmed on ABT874 using PEG

4, 000/ Sodi um CiBatcti erysidilizatiordiwiakeperformeat by pdmidg &et prétsinbsdilitnedith o a

20mM HEPES / 150nmM sodi um chl ori de, buff t 7 The protein

concen'lt-:[rS at ie(gH%k/ﬂrs‘o f’ﬁ%rtya‘aﬁ'F%"%b%f 2 % Hﬂa?fpol'lt%@,‘%@éf?é‘,t”'g‘?'g%@?tr?ﬁer clos-
c_onclent r alt i) tmmbed/%lw;bmd)nt@ |a'B>a|r£onvgdnmker (GFL 3@« :g@:gesﬁdao?@%rph@é _Qlt@rlﬁd-
circle silicaniz ass cover slides were used. . of a particul ar
reservoir dUF M?Pﬁ%eaag §W§M Eéf aBQH‘?fZ'HFﬂf ﬁ@fs‘&i’??ta?‘gs’ HHF’I%'FE'”‘S%‘%W{F B

4, 000 sol uthesampld wdsldvoid@dwat er in each well. In this exanple, the citrate
buffer nolarity was kept constant at about 0.1M and the PEG 4, 000
concentr at ifBDS@AGEed at about WO 2008/ 121301PCT/ US2008/ 004006 12% w v,

18% wW v, 24%w v or 30%wv. The pH was varied fromabout 4.2 to around 6.4
in 0.228teps, Ganplext wag grépaictifigr adjustingnsioteiro oenceAtrstisrotodd goreongls Fet  up

brotei n sorarPsy e? GERTE S A5 DIk Tidiente ShTE Eontriig orartenrbaet
sol uti on omlwe. cQuslitatie SDEAPAGE darzllyaisswad pecfomied Lsidg, IndtichgerRuPedd 108

ol at o5 wer €71 G rasehES, SRSCRUFPE Bt AR DRy 5 iR GpeT bt

performed $tarefards. 20ddysf. sahyee a@sdipéttatsiniea &jet backet.f Afest runiting theegel ahdops,

d t aini r.and .eci pi,tati d ! t aini t al d d
cont ai AP ng iRl LSS IS AT piqtidhic) et dining s Bedomedi dagasthertlovas om
the 96 condldloidalsBlue Staal KitnGelsmest dried weihg lmltssyeneBel-Dry drying solution.

g) Light Microscopy

Crystals were observed using a Zeiss Axiovert 25 or a Nikon Labophot micro-
scope. The latter was equipped with a polarization filter set and a JVC TK C1380 color
30 video camera.

h) SE-HPLC
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D. Batch crystallization experinents A batch crystallization nethod was
performed on ABT-874. Concentration values given in the follow ng exanples

are ini tl‘gész;/ﬂ?ﬁ) referring to the antibody solution ati;g 9‘1‘%{&?1‘)06
i

crystallization {Mution before mixi ng of the two sol ut

val ues, if not described otherwise, refer to the pH of an acet ate buffer
stock before i tAdgsegationtkvelsiolABR-8Fdrampieswerenassessed Ry SEnAPLC. A Dionex

crystalli ZQ*GB@%@H&“ASI 100 aut&ém{ﬂ%’; bRE UTRD B0 b&Sctot tetrld vﬂz‘?é%%ie .t/?%%re-

otherwi se, refer to sodium acetate concentrations in a stock so
bef ore pH Q@’F%Wﬁﬂﬂs WQf?meéath%d b@mftbe manomsr hy aackmershami Bioggtiendeabupero

Exanpl e 18 52%04109’%6%%! Hlﬁbf&r?&é\gﬁu ;ﬁg\'ﬁ_ﬁ%gr%aﬁtlatéd MobBR s Ehd¥R S%'lgl}:ocol A

crystallization neth usi ng PEG 4, 000/

Acet at e Sat (A W%%‘é@c%ﬁﬂ’oﬂﬂ“{é 69RBT- 874 was buffered into a buffer containing
about 0. 1M sodium acetate at a pH of around 5.2. The protein concentration
was adj ust & td/amrPg?fwonM§t&ilm§-pysﬁme|rinmtson was perfornmed by adni xi ng
about 500 pL of _the protein so- lution with an equal volunme of the

crystal | i zat i ofPanGeRiEtionvalues given irBhecAtiRying examples @fe tnitiad vaBes rplerifig a

particul ar § @esnBbly §abmd%m@$e§greaa£a9t&yba&wfxm o?@r@moesowfoher 50%

w v PEG 4, 000 sol utlon and [T Q water. hi s exa e, the acetate

buf fer ol ari t wiwasg vaiubWl |f6mﬂ cfe@@nt%ﬂeétﬁteﬁmgéjfrfef‘é’r tQ"t’h&‘% Gf QHr!ﬂ:e@atg bufl&C

4,000 was used at a_ 30 concentration of around reaction tube
was st dfed sickbefare Htqua%&'mquw ofrer ﬁ'&ﬁé@ﬂf?so‘fkeéhq Cb’EtaéHZiatjﬁrb@g%s
performed after 16 days. S: No crystals were observed after 16 days.
WD 2008/ 121301%*7%’13206%%@20660@%%% ptherwisggefergorodiugy arelatereancane

Gid Screefratigns3idCa BlociVablutish B@fbﬁ@g stment, fypfally béférhiedl hsity Q@étl'&%ld"’as
per formed on ABT-874 using PEG 4, 000/ Sodi um Acet ate in a 300pL vol une batch

node. ABT- §Bfidkas buf f er ed into a buffer contain- 5 ing about 0.1M sodium

acetate at Ea BlH of around 5 n‘l\gr otein concentration was ad{ﬁusted. to 10
my/ ni. X8 R!ﬁ1csr'3}%@é+qq02/a$94m cetats GHARTIeo) I HangingPrarWapasBify L of
t he pratei gusiohWdodgr Wi th an equal volune of the crystallization buffer in
a well. The well plate was subsequently sealed with adhesive tape to

prevent water @A eYiRg idesp v diffugibn arystiiRatdn mdtRdd Was Herihed YnUABPN Was
g P 4&9 lE)y%vw’v PEG 4, 000 sg{utlon and M1 Ii

prepared b dm acetate buffer,

wat er in e§3§ M-B‘?z} Wasihulfersdhintn a buffRe containingatoivt DM sediym acetaigatiaept
const ant atpHadfeibedt $21Me priatkih Benapetidrewls bjasteRltb Womgmeund 5. 5

t hroughout. PEG 4, 000 was varied fromaround 12% w v to around 34% wW vV in

2:{%_& eps. Any m@éaéwvmapl\hamsmmshre ][odtugléalrlpcraﬁtue comesm]geat@rm@d de@tmoedhat
anmbi ent, te ure Crosco of t %g S was or uring the
foll ovmtzﬂg mﬁjf 'Cu ar resggeei[qlutio 'E%’B?npf??@r bW\EﬂmQ‘"&( t"ﬁ%d’ BH PO wer e
observed i PEEXPB0D rgemman ahmﬁmn@wates eullygessitbl ah@bw@rrau%% “WisHilett) ¢h 8% W v
PEG 4, 000. Eﬁa] b Ii:’ 3@4 000, / l%odl um Acet atke Condi t At 1 M Batch
Vol une, Di ¥ Jaski |s|9éérn£q3 ecriateRyfier melarty was kept constant at about 0.1M, and
PEG 4,000 was varied from about 6% w/v to about 28% w/v in 2% steps. The pH was
about 5.2 throughout. Each condition was assessed in duplicate. About 1 pL of the
25  protein solution was admixed with about 1 uL 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.
The conditions were classified into clear drops, drops containing random precipitation,
30 drops containing crystals and drops containing mixtures of precipitated species and
crystals.

RESULTS: From the 24 wells assessed, no crystals were observed.
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20A crystallization nethod was performed on ABT-874 using PEG 4, 000/ Sodi um
Acetate in a 1ML batch volune using different PEG 4,000 concentrations.
ABT- 874 d into a buffer containing around O. i tate at
a pH of \;@éuzﬁ /1%?:{09? The protein concentration was ad] us%%ﬁﬁg“%h@géem.

Bat ch crystal lization was &Hrfor med by adm xi ng around 500 EL of the
protein 25 ExampigiZnPRB140% Sediym Hsptate Goid Sereendy Hagoing BremMaper Pifr i n

a 1.5 M. Enueiitnbhe [SASHAPrbii Contnftbiigh a particul ar reservoir
sol uti on was prepared by adm xi ng acetate buffer, 50% w v PEG 4, 000

sol ution and MA |h'an&n§‘@fr@;5 vab& @lﬁh§oﬁwgpélﬁzatléﬂ?¢n&ﬁ&§ A8 ;5Q=,L|"fofrrﬁ[ed"8?1| ﬂB*I't y

was 0.1M and the acetate buff was around 5.5. PEG 4 was used at a

concent r at i Irdiffgsent protein Wﬂpe“ﬂ'ﬁ@féxﬁﬂ'r&@nﬂa%%ﬁ%@@ inie W%&Qﬂ@mm&at e.
30 The rseacédoaflotmb@édn%fé‘ce‘%ét@fa% alf-i A8, 2t q‘ﬁgf‘prr@ttew nc%ﬁét%%c\%é/ aaf 1
pL aliquots weregqer ormed multiple tinmes during th ow ng 78 days.

Fur t her nmor dusteghto 2Q agfal. yi el d was det er ni ned by CD 280 An aliquot of the

suspensi on was centrlfu ed at 14,000 rpm and the protein concentration in
t he super nat antA @Ee8sed glate angsgurrs/AntiCieriasticoye) 9iiesowre used BALTS:

Swor d- i ke grofsd ﬁérﬁc@zﬁ}ﬂ%@éﬁglr abiutibn %‘éed?eﬁja?‘é’@ by %nﬂ&@&é&t&@ttﬁﬁe? /iég/?v were

observed dur| ng the foll ow nlﬁwm)nt s of stora he Cryst al

yre
det er ni ned ARC a8 A ytiom andsMifLey walebineparhcwelk érmtmaex@mpienther@eéafs@uﬁat ant

was betl‘oee'?né:lgnt?%sﬁ%ft %Bﬁﬁéntsét@dbufi@)ﬂm a'i_’ldﬁ"@@m @OOszas VB ftoP04bdut 89l um
Acetate Condition At Vol ume, Different PEG 4, 000 Concentratl ons

A crystal | W4t ahowe%%w/m%este@ﬁ e R WaBRbYTLS5 2sthiryohed Eagnopméitierum
Acet at e i n viaslddseDRiqCR d(plicHTE Ab%d”t'g i &f m@edﬂéteﬁ%%uﬂpoﬂ%scgd?ﬁﬁ@a (ith! b3t

ABT- 874 was buffered into a buffer contal ning about 0.1M sodium acetate at
a pH of abduil &f parigulahespiver spivtien RBEnIquare ORtiGIgsr alajstwswer slislel engifrent. .

Bat ch crystwdil wafkéaad Wagh PeihedrRdsiie, %‘éma?é'tlﬁ@ aamnég%ppéxﬁlﬂerﬁ? ot ein

solution with an equal volume of the crystallization fer in a
Eppenddff f Pleg Wefﬁ] stoie at sobignt temparaliie: Miqipsaopy «f die @rqpswampnea‘ﬁrm

prepared byn@gsié fivad o@ﬁﬁ% Heeroheilih rth.r@QPéyyv/%ePé%ﬁdﬂmQQQ/e%@uégé.@éh ﬁ«.fftsicl%.l i Q

water. In this exanp eaceta larity was O, and the
acet at e bufdfens: HF‘PR%/&@"?HB'EQ randgm w&epﬁam dWP§ %E"dﬂ'@ﬁ C@lst?dﬁwé%ﬂﬁoaﬁlc@ﬂ' of

about 26% \iing MiRtufe28¢t prétinitatdPs pifesSArf @gktals. ambi ent tenperature.
M croscopy of a 1 pL aliquot was perfornmed multiple times during the

fol | ow ng nont IRESULTS: FArémUhd 84 vﬁll%%rss%k%ddéﬁﬂsta%r\ﬁ&bwﬂsé%e S RISECH, IR ©
observed. Sword-TTike crgstal s were observed after five da ﬁ;s besi des t he

preci piat éon%’t@a%ﬁf aboyt 16%gdhe ewsials showed mesglet ¥t readialusies Hkeamor- M
Bat ch Vol upmelogyf f erent PEG 4, 000 Concentrations A crystallization
nmet hod was pertornmed on ABT- 874 usi ng PEG 4, 000/ Sodi um Acetate in a 1M

bat ch vol UiBxakfple8 -REG 406 N5 obiim Addste TYiG SoFdel InAHidngih§ Dr8pvapas Duthi er ed
into a buffer 9‘:{' ont ai ni ng about 0. 1M sodium acetate at a pH o about 5.5. 25

The protei §'¥bMOLRt rati on was adjusted to 10 ngy/nl. Batch crystallization
was perfornmed Qy, adm xi qupaabout 500 rBL of the protein so- lution with_an

equal vol une of* PEIIRG ek, Vanos Miffigsion grysiallization, method,wag petiofaed ony ABTY i on

tube. 560 Biz4aking PRGt400U! ABTISTASKNS bUfSRU U0 bUAST EirRAAing hdut BAN XbNJ
acetate buffer, 50% w v PEG 4, 000 sgl ution and MIli Qwater. In this

IS
exanpl e, tﬁé’"b(?é?'é’fee ab g p ofngbout 5.2. The protein concentration was adjusted to 10
mg/mL.

A greased VDX plate and square OptiClear plastic cover slides were used. 500

UL of a particular reservoir solution was prepared by admixing acetate buffer, 50% w/v

30 PEG use PEG 400 solution and Milli Q water in each well. In this example, the acetate
buffer molarity was kept constant at about 0.1M, and PEG 400 was varied from about

30% wi/v to about 40% w/v in 2% steps. The pH was about 5.2 throughout. Each condi-

tion was assessed in duplicate. About 1 pL of the protein solution was admixed with

about 1 pL of a particular reservoir solution on a square OptiClear plastic cover slide,
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30 larity was 0.1M and the acetate buffer pH was about 5.5. PEG 4,000 was
used at a concentration of about 24% w v. The reacti on tube was stored at

anbi ent t M croscopy of a 1 pL aliquot was p i ple
FRARAL, SEAISTRg o |

times duri |l owi ng nont hs. Furthernore, the crys yle
determ ned by OD 280. An aliquot of the suspension
2008/ 12130B0Y/tusped syasceeed Wiksthe dnvartet sjée) @memno@mammg dael exmnrmrm ein

concentr at 19 leteEhﬁel%u%FéaaétaQﬁb%§ téﬁ?t at ?I Microscopy-afltie: er:Yf‘:? ruster

i ke crystals peared after one ve days; needl e ystal S
and pl at el dgr&n méltwlﬁs@ne%dummee@ll@wmdéwlcéayél Ta@@pnqiltlms Wﬁsﬁsda&l@ds

The crystalintyi gl fRSpd b &IIERENRY rQFRg&Q oré GMMtieR ! %’d?& cBRIfid crystals and

concentration in the supernat ant Wwas tween 60 an O% after thirteen
days. Examfirepsepntaigipgmixtg®ms of pesinitatedieneciesandaryst@er een In 1 M Vol une
Batch Mode, Different Protein Concentration A crystallization nethod was
perforned on ARESHTS ey thed2 welio essnsspdimo aystalsayaie bserved.- 1ML bat ch

vol une using different prote| n concentrations. ABT-874 was buffered into a

buf fer conttaamRlg 4Pk 480 { Sodiim AresateGrid Screen InrHanging Rropy/apor Bitfu-

protei n corgeniModel Ditfeidnt PrbiteinlCéhdentration/ M. Bat ch
crystallization was perforrred by adm xi ng about 500 pL of the protein

solution with Whé’ﬁggse dvey Uaﬁuroci.ff&sh& %F;bé?atu%héﬁ%étﬁéu ek fiifole @ onEABT- The

wel | plate was 15 uently sealed with adhesive tape to prevent water
evapor dfi 074 at diffeseyy qmteaﬂ %csa?r@tt%méBTﬁaéemaﬁowffeg@q! inte éanﬁ&é cpptajpiited by

adm xi ng ae@bat @ 1Russdim R8¥VaY aFfiP of BB 59! tthe %t@?ﬁ%dﬂcbhﬂat@nv\ﬁéseédi n

each well. In this exanple, the acetate buffer nolarity was kept constant
at about 0JuUs(ed i9RP MEMMlacetate buffer pH was about 5.5 throughout. PEG
4,000 was varied fromabout 12% w v to about 34% w v in 202% steps. An
condition was As8©esedIVOX elals andisauareipticiear PIgstis cover: idenwesprysasht 50

t enper at ur gL dvlac.sa?ﬁ&myre@éwé.heoldwpﬁm%semd sy BBRAIXHY Adtdatk %ﬁéplsb%/wvm
nont h. RESULTS: Fromthe 24 wells exam ned, sword-1like cry stals were

observéd i ME& ﬁ’é?u"r?é%”\f‘go ﬁﬂ'&tlorm% MILQ watenin erchpugll Ipthis wam%dh@ gsgtaley PEG
4, 000. buﬁé;arlﬂiblaﬁtyz\/}as ké&ftlofstadPat ab%@ﬁi U AsRE PEG 4801 WasS¢aRRINrdM aboM

Vol une Bat Di fferent_ Set ‘A crystallization nethod was

per f or med (%H % ‘B‘I’ tgﬁboug‘}(}{g WHER 24’/"@@95856‘? 8%%%51%h5’uﬂmu%§?%cﬁ’ﬂﬁ'vm
usi ng di f f goRNasSRisebsed NEJuphédte VABoRIUT gﬁrcﬁ‘@lhé Rréteid SitloRrwALBEMIXBY Mitrabout
0. 1M sodi u acet at e at a é)H of about 5. rotein_concentration was
adj ust ed t @beg w f a particular reservoir solution on a square OptiClear plastic cover slide,
20 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 per-

formed 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.
25 RESULTS: From the 12 wells assessed, no crystals were observed.

Example 5 - PEG 400 / Sodium Acetate Grid Screen In Hanging Drop Vapor Diffu-
sion Mode, Different Protein Concentration And Set Up '

A hanging drop vapor diffusion crystallization method was performed on ABT-

874 using different protein concentration and a different set up. ABT-874 was buffered

30 into a buffer containing about 0.1M sodium acetate at a pH of about 5.2. The protein
concentration was adjusted to 50 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, 50% w/v
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30Batch crystallization was perforned by adm xi ng about 500 pL of the
protein so- lution with an equal volune of the crystallization buffer in a
wel | . TheW b(% thb e was subsequently sealed with adhes?}f@/ﬂs%%()ﬁ&o@revem
wat er evaporation.500 pL of a particular reservoir solution was prepared by
adm xi ng acetate buffer, 50% wv PEG WO 2008/ 12130PCT/ US2008/ 004006 4, 000
sol ution arfRE®400; satytigatand Milli Eawaterdn leach wellhinsthiscaxamele. thecacesate dwifer

buf fer nol %bIENtXVWa% kéc;‘]ﬂtcoﬁ%ﬁf bl Oaﬂ@%nooPéM 4(%‘6%5 hariés Foat! %&Hfsfo% pH

was about . resp ective was vari ed om about
20% wi v t o WH3REborbAQk Wivrin 2% §te@§sThermé! waa?éowa'é?gr&réoreapeCéWVeﬁach

t enper at ur goniykigh Q?a%c%@éege& A& |9.=R§ )ﬁﬁ?ﬁ]ltpleﬁl'. oP iRy Hﬁ‘fl& ﬁ“éBfu'ﬂSn Wb‘% ddPhi 1(&?""5 ng

four days. TS. Fromt s exam ned, sword-like cryst
wer e obSer Wéth abphéﬁpléh: Pfrérﬂaﬂqulﬁitfeﬁ@wg'r selutian ofi & m%%wt@lwmlast@oqpvahd

sodi um acetgpe A f‘h%rwéﬁ WQE| séaléd with the'-:rﬁ@é’FFé'desl%é eﬁ#&nr@pg%n@n‘g%bb‘@k-

Acetate Condition At fer nt T eratar
crystalli za&eiﬂawnhéfﬂwwﬁtmwepwtpmdr@cammemmmaemtu;g|M@rqsrg@mot)tb@/dsanﬁ Was

Acetate in ffdithed Auithle AETEIHY ”tﬂe%lflcfvﬁﬁi%eﬁt 15RE YY) $he c’%ﬁ&n@r?{{v)é’fé

buffered into a buffer containing about M sodi um aCetate at a p
about 5. 5. classifigd dotei plea drapst dernsopontaiingdjandedpresipitationy/ drops ToBRINING

CrySt alig 23500 Wia dRREICBH I AHEE bt BRbcRBI cholbs Gha RRAEO! o1 1 501 U-

tion with an equal volunme of the crysta

Eppendor f f rea@EéUﬁ.fS‘h’?om]thé"%WelléaQ?éstsle&"Hc% §t‘§f§%éf@'05s?r%8't'on was
prepared by adm xing acetate buffer, 50% w v PEG 4,000 solution and MIli Q

water. |In tEiamplE FPPEG ﬁb%o@qeﬁa@élﬁnpmzéﬁie @?ldiSbFéénV\ﬁisHQn% b Vhpor
acetate buffer pH was about 5.5. 000 was used at a 2 concentratlon

of about 2X¥ffypien Mﬂ@ereactlon tube was stored at 4-8C. Mcroscopy of a 1
pL aliquot was perfaornmed nultiple tinmes during the foll ow ng nonth.
RESULTS: Preci f hapeing diep varongitfesion sarstalization setied wagep Ad g ABT-

Exanpl @526 g74Riing PE@0 10,0000 ABT-8¢8 twisehiiered Mtb 2Bl toRtiifthg iaPButd. 1M) M

Batch Vol une, Agitation 25A crystallization nethod was perforned on ABT-874
usi ng PEG 40867 S%%i?i?n?%@é’ﬂ'h%a‘?wtaﬁ 20Mre PEARIA GARCEMEAtQR| Was agsuss@pltenm

ABT- 874 wasm@mifered into a buffer containing about 0.1M sodium acetate at
a pH of about 5.5. The protein concentration was adjusted to 10 ng/ni.

Bat ch cr yst al | irzglelagéd WX platef sridregudiy @ame@rrtga@b%beﬁslmes%ré hgel! sS4 N
sol u- tlgcg wth an equal  vol une of the crésta |ization buffer in a 50

nL Fal con iRt 2 %arf‘ﬁu'%ff’eﬁ?fé‘o'é solution Was Rrersret BY rdmixipgagatatgrulier. (P “aWi xi ng

acet at @obufHgs ﬂO@@%sNu‘ﬁoPEﬁd ‘Mlﬂl@v@%r% e86h defl IMthikiex&in ﬂ{e adethtB®ykLpE.
In this exan@I e, the acetate buffer nolari tégwas about and t

he
acet at e bufMfEnty ¥ PLEIRtam ak abeut§. IMogd RES 12800 wes é(ae%q!,from abot 4%

w/v to about 14% w/v in 2% steps. The pH was about 5.2 throughout. Each condition
was assessed in duplicate. About 1 pl of the protein solution was admixed with about
1 ulL of a particular reservoir solution on a square OptiClear plastic cover slide, and the
25 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 containing random precipitation, drops containing crystals and drops con-

taining mixtures of precipitated species and crystals.
30 RESULTS: From the 12 wells assessed, no crystals were observed.

Example 7 - PEG 10,000 / Sodium Acetate Grid Screen In Hanging Drop Vapor

Diffusion Mode, Different Protein Concentration

A hanging drop vapor diffusion crystallization method was performed on ABT-
874 using PEG 10,000 and at different protein concentration. ABT-874 was buffered
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WD 2008/ 121301PCT/ US2008/ 004006 centrati on of about 24% w v. The tube was
stored at ambient tenperature, agitating the batch on a |aboratory shaker.
M crosco L aliquot of the solution was perfor times
during t%o ?8?]33-\%029 weeks. RESULTS: Sword-1like crystal gﬁgﬁﬂ%@%e@(ﬁ?ter Si X

days, but were alnost corn- 5 pletely adsorbed to the container surface.
It coul d ndtorgebuftaionteining abavtnd.dMospsiiy acetate aha phiaefcabanh §-2. ride miptein

preci pi t at edsHaFt8 Jetesth o hgatd on |iquor was al nost cl ear. Exanple
27 - PEG 4, 080&7{ é@lwl?m AjcetateéyJ éta i zation Condition At 10 M Batch

Vol une, No Agit Tedy/ 4
usi ho_ PEG 4. g0¢) sBBed VXP %f%é‘".“‘a%3@51@%tﬁ%%ﬁ@%%@?ﬁ&@ié'%%fggféﬁt s
ABT- 874 wadiLrffa rartieularneseryolk gplutien WeA tPEeRAred) by Bemixing aoatalsuliaT. 208 wie at
a pH of SabqiEG 20200 GBRiIBA %h&'l\@"lc@ tlﬁ% bl?ﬂ/emﬁ t@igle'iéltnﬁfe il'fé é&té'@/bmﬁer

Bat ch crystallization was or ne m Xi ng protein
sol u- 15 tmearityiwas kent ewéant\aélaaﬁet Q)ﬂMt aed E’Eﬁsﬂapw was |vgne¢atrprneabquﬁ 4% 50
nmL Fal con AY I Xi ng
ot at o butTor? 2000 1% WAL SISERL et Wes Mol 75 2 AR GRT ERCh Bindife ¢
In this exags assessas in cupligate biGusr I#DD%I&WBWO@EJSSO&B@UM@ a_dmlxemnthra@out
acetate buff@r of
about 24% W/@_ %mgﬂglb%%wg{rgplefg@ﬁa ent gén%grr g‘tglsjtfce I\/rgliutigh%%

of a 118L ayeliuas sedled wathsheunvestedialidlep genenatipgl ananging dropi experinent. n’éwq he
foll ow ng tdr&d 0.
R A R e A L e g
concent r at i"oitiple ties dyiripe thealodewingdhirty sioys slée. carRERiong were\elegsiedtintas elear | i ke
crystals a f \V r tals
wer e observe bggﬁpgeégﬁg%rgﬁb:e é" @{e{i Etgé&rek%gc(%?tsat"%ﬁgseﬁéﬁlese?:édyét c§lslﬁel d
as determ ﬁ@ﬂ'ngwlwfﬂwlw shediespansk @ystalsoncent ration in the

supernat ant was_bet ween 30 and 40% after seven days. Exanple 28 - PEG 4, 000
/' Sodi Ui Acet atBESYLIS: direm g {1 3 wetlp assassed necryga Mweeepbwrvm ume,

Agitation, Different Container Miterial 30A crystallization_ nmethod . was

perfornmed &xample §7PRG ARP0HRpdiunnbreatn GrdRueen tn HangingoRfom Yarer Dt une

using agit ahéieh Mode, Diffe@ne Bkt opnt ai ner materials. ABT874 was buffered into
a buffer containing "about 0. 1M sodi um acetate at a pH of about 5.5. The

protei n concenta ghh / -
S2008/ 004006 Bg;hl;ig WP&p gﬁﬁﬂlﬁ%éﬁfgﬁg%za@ quérmrr;edgg,gg pﬁf#ﬁﬁ%ﬁ@aﬁﬁt 5

nL of the [F6tusing %%@lﬁ(mﬁw 2 difterert sgh Py ABIN bwas hefferegs@tam iCOR-

buffer 2on aaififg %OGﬂ BIM OURPS atethicddt-a PH BEaBdut i5E ThHerbRIn éo?@éht?éﬂno?n%éser
was prepared by adm xi ng acetate buffer, 50% w v PEG 4, 000 sol ution and

MIILi Qm@st{%tPHQmm In this exarrple the acetate buffer nol arity 5
was about 0.1M. and the acetate buffer pH was about 5.5. PEG 4, 000 vvas used
at a concent r ath 95assd YP& platesand pquarefptiglear Rlastic coupretlidgs wareiusee: 5

t enper at ur @l @i gartidunst rbéev&atssnht.&nwas ppdiRiréd By )ﬁdﬁh@r‘@%cet%cﬂuﬁ‘éﬁ%% mv al
pL aliquot of the solution wa erformed nultiple times during

fol | owi ng Week4:0 OﬂlﬁoM'éPr?BF’éV'""t‘ﬁéNi‘P%‘t%ﬁChW%l @memeﬁn{h@@feweegﬁeeo

An al i @got nedflaritP¥as uk%peémstyhtwgbs@m 1uf seePeEaf 4,060 W@Q vaR&d fraﬁaétsblk 9%
pr otein concentration jn er nat ant Was asSSess

Swor d- | i ke WY J& 8204 hee é’/‘bﬁ‘s%@\ljgﬁp%f?@r PH Mgt aRoNt 63y§ 7. e %hlggaﬁndy@ éid as

determ nedp, @%e@mﬁp EacR Bohditdilwak aBé@és%U”n agprat PablnuL Bf tHisprotenessal ant
was between 0 and 50% after ej ﬁht een A light m croscopic picture of

the need| elen y@sadmixed With agput fhd/Lppica lmaelce@r rwdwgﬂqnooraaw@#gf%oaﬂ- 450
pm is sho@dripidstiecover slide, and the well was sealed with the inverted slide, generating a

30 hanging drop experiment. The plates were stored at ambient temperature. Microscopy
of the drops was performed multiple times during the following thirty days. The condi-
tions were classified into clear drops, drops containing random precipitation, drops

containing crystals and drops containing mixtures of precipitated species and crystals.

RESULTS: From the 48 wells assessed, no crystals were observed.
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15ure 7. Exanple 29 - PEG 4,000 / Sodium Acetate Crystallization Condition
At 10 M Batch Volune, Agitation, D fferent Container Mterial And

I nfl uenc rbate 80 A crystallization nmethod wa n

ABT- 874 E‘gﬂ%a S%éé%i 000/ Sodi um 20 Acetate in a 10M bat ?ﬁgﬁ{gﬁ&n@ﬁ‘g’g?ng

agitation, different container materials and influence of polysorbate 80.
ABT- 874 waEXampleedPEG146000 hiedium Asetate GridgSereendn blaogingBramVaper Bife at

a pH of abgykign ,ﬁoda'lmffg;é}{tge? ncentration was adjusted to 10 ng/ni.
Batch crystallization was perfornmed by adm xi ng about 5 nL of the protein

sol u- 25 tion mhanang%@bawl HiiBsiOh ¢ W&%u&raxéﬁ %étha@waerbé%%sa on dt\gﬁo L
glass class 1 vial. he crystal’lization ffer was prepare

adm xi ng acﬁ&ﬁatswgo'alﬁ@élroo%@%wq;h@eet npoG@TsQﬂWa%hufémad Mite R wa@cm{amn t he
vial. 11 thhg B3R BHR scIchﬁn c8iatd Gt QUJI-i %f SBPutaé QtYhé"g?ot@lhoébtannt%n% the
acetate buffer pH was about 5.5. PEG was used at a concentration of
about 24% ﬁdIPStGF‘UPtWemﬁ/mle pol ysorbate 80 in a concentration of 30 0.1%
was added to the buffer. The vial was stored at anbient tenperature,
agitating the Hhow@sed VX algts andpguas RetiCleay Rladiscopgr dides werpusadi 3t of
the sol utiqn y@spRBENS r@?&v&%&h%ﬁm}a‘s RS aed bggdﬁw%zg’g%ét&\é" H“uﬂ‘e?"%‘é%w/v

Furthernore, the crystal yie was determ ned i quot of the

suspensi on REE 4(%1%%"#“9@&3“’&“(‘"'&@ water inpeachawe!. t"hé“'@lem'él)'ﬁ, t’fl@rﬁf@ﬁﬁtﬁ &uffen in
the super naﬁ&aﬁtﬂ@a% @e%‘feéﬁegnt at\a@oape%ﬂ%%éqﬂét?w WﬁQébQﬁﬁgﬂgm about 8%

RESULTS: Sword-T[i ke 1(jde/ysta s _were observed after el ghteen : .
di f f er ence Wi440 @bl 1A% Wheimeiénstepe The/Bid avassabgs Sof. 6.3 iaed Scarresrediively.

Exanpl e 28 K43A @Aditibh %SQJSSQQe\,’ﬁH &@ﬁ&t@%bou—m%Lcﬁb’t?lﬁadro%ﬁneédiutﬁf\ Was Ea mi ned

by 0D280 from resi dual gr otein concentration in e supernatant was between
25 and 35%MiredwitBjabeu bmldyas patticiapresepEir-sationegreatsapere Qpiiiear pigsiii um

Acetate Cr 0 O

Agi tat od A oncacaEhe RIS Mot R T Py S ag oA

per f or téd SHPRETERS7 Ihe Hlates WETS Atorbatsyabient ismpesature. Migrosemay efdbedrers une
using a Comrb&fﬁ?m‘éﬁ rﬁgl'tlblétlﬁﬂe@'&@nﬁé’@hé‘%lfo%rfgdtm ghgs - THB oA fon¥eRere

buffered into buf fer contai ni ng about 1M sodi um acet ate at 10a pH of
about 5. 5. dﬂ%élfﬁﬁidﬂ'e fledror©Pat ﬂeﬁpiswpmelnacraogeredprteelpmenqm/dwps contalnsrﬁ ch

crystal | i zahjsedls ¥AS dRPS IcBRERFhPHNIAGHES ¥f Péciiaiel speBbs Ghd ERRtaN, Ot €i n

solution with an equal volune of the crystallization buffér in a 50 nL

gl ass class | WEdULTs: rliForﬁfthé be mf‘enleagéésls'eaaéﬂygtals%rfﬁbsléﬁféd%ﬁ%WEGQ600
adm Xi ns acetate buffe 50% w v PEG 4, 000 solution and MI1i wat er in

the via |Cﬁnffqntr§t'emfrabeut 19,do 4% at @ll i inciudeg) larthtSye@snms gystglsi v

and the acehawed Reédieor REbaNg8ludiePlike Mompholdgy. 4. 000 was used at a
concentrati on of about 22% w v and 24% w v. The vials were stored at

ambi ent t eExahp1eI1®, - PEGhMJO \Udnisined aWithad, 000 / Hodhiint Abétath G Baideh Ry
tunbling . ros& of a pL al i quot of the solution was per f or med
HAsging, o v

multiple ti PP qusm M@dfeeks. Furthernore, the crystal yi el d
of one batch Wii determi ned by OD 280. An aliquot of 20 the suspension was
t

centrifuged at ~1handied AMR V%ﬁ?d qiffsion stvataliization: aipthogt Wam Refformed §Up‘é$-ﬁ'at ant

was aseessed4 using PRESAoTWith kibobduiaBiAcets RBETCERS wabbREbRidtiAlocs beRECT es
wer e observed after 26 dé%ﬁ?%{-rhe non-agitated batch with the buffer of

about 22% FPYABIRg b9 Umearedats a8 21 Rtk ef ehsHs O3 I herRraleimernegpisation,t

the cryst alwagiajudterbd 10argmil .| ow as the suspen- 25 sion was al npst cl ear
macr oscopi cal ly. The non-agitated batch with the buffer of about 24% w v

PEG 4, 000 cont & gredsedwWDN- platecard §Giané © t:!e%fr phdstie Rpber Siiaes Yepd dsé$ 500
determ ned r m t he @ per nat, ant after 7 l'%jnewas bet ween 65 and 75%

Exanpl e 31 M ﬁ‘f% reseneibsRIntenTas PraralRh by agmixing-rseigle yftam pOdrw/v
crystal3oyi #EG wapoeealivhedd Mhneo Wadler in each well. In this example, the acetate buffer

molarity was kept constant at about 0.1M, and PEG 4,000 was varied from about 8%
w/v to about 12% w/v in 2% steps. Simultaneously, PEG 400 was brought into the PEG
4,000 / acetate solutions at concentrations of about 26% wi/v, 28% w/v, 30% w/v and
32% wlv, respectively. The pH was about 5.2 throughout. Each condition was as-
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30 agitated batch with the crystallization buffer containing about 22% w' v
PEG 4, 000 from Exanpl e 30 showed very low crystal yield after 26 days.

Ther ef or h was i ncubated with about 100 pL of - at ed
batch wit E@/@?%?st al l'i zati on buffer containing about 5&%‘&?@)@6@%% 000
fromthe sanme exanple. WO 2008/121301PCT/ US2008/ 004006 ~ RESULTS: No
obvi ous yi degsekingiplieaierAbaytlad- frtbenprateinisebtipamiasmdmixed witle abeutylsilapt.
Exanpl e 32 g nREG)i4r RASoir AR AF 5t 8 t 0 M
Bat ch Vol ur?ep Dff r’er ent ogr otein dépoﬁcsgtr{?rregbrﬁé@&lc%%eﬂd ?sgn Oaé A%ﬂ‘gmeéﬁéel& d
Non Agit at d¥AsEaalerbwith the inpered slide, igpneratiog arhanaing dﬂﬁBeﬁsE@ﬂfﬂ@fﬂfeEh%rﬁla@T 874
using PEG w@%é&e@lavaw&ﬁ ¥rfipdratuie. Mifos Paﬁycaf el diaps gﬁg rbgrfehﬁé& fifliple
protein concentrations and a conparison o Itated and non-agitat

bat ches 3 A@me@mrwssthgmlmwthlrm days. HOEfC@ﬂdlbofﬂﬁ wWers ﬂQS%MJtnt@clfM gesisum
acetate at RofHHtairiRQYhndom - t ﬁ.@rﬁﬁto
5 ng/ n.. ;&"gt cal creys?a ||p£aét?‘?%aﬁ6§/a‘§bg @%ﬁe"% @étgﬁﬁ %%Biggﬁ‘t%

the prot ei Mi¥yres efaiecipitaedspasinsandaysiats. of the crystallization buffer in
a 15 m glass class 1 vial. 5 nL of the crystallization buffer was prepared
by admi xi ng ac&8&RWLIRIfrem theddonglls assassad gwocrydalgivese obseived 1 |i Q water in

the vial. In this exanple, the acetate buffer nol armtag 15 was about 0.1M
and the ac&@MPl i =PEG408 CombinedsWith 4600 4 SestiumeAcetatel Gsid §creen In

concentjpat iHihghg DP&NVaBgP/DV#délo@ﬁ%dﬁ/ BiffdtenePrétdin'Cordtntidtiins Were stored

at anbient tenperature, either wthout agitation or wth agitating the
batch on a | aby ahRdiNg %Ftﬂk%por“@nﬁ&é?@r?@%téﬂfzaﬁorﬂn@fhéﬂ {/@H%rﬁfméﬁ%nsﬂéﬂt Ion

was perforned rrultlﬁgletlmas during | owm ng weeks. 'Furthernore, the

crystal yi &8 W% Gb‘éﬁQ:W"Waf%"Qﬂé%‘?'Hﬁ"n’é@Ptﬁ‘? with differergerotain %qricqumtms t he
suspensi on ABS8TL Was ibLHERd iAfo éﬁu@&%an|n§%@OBM1Mr§3ﬁjﬁ ARRREE hYPH 8N 1 N

t he supernatant_ was assessed. RESU bat ches contai ning the buffer
wi th about @39¢hAyT '@rﬂ°?ﬂfbﬁ‘?”°§ﬂtf@wf\/‘”¢$@ms@é@ Wepg/mlear after 65 days.

Wil e the agitated batch containing the crystalli- zation buffer with about
26% w VO PEG 4, o9reastit ¥Pedlaisr and payase &Ptd@é.p&stlaww slides wesg g1sed.nR00

non- agi t at ?11 drat ;fém@nartregersarrgomw@m& Iprepiré PPy Béinixig Sttaitueer, %0% dnl i ke
crystals after 4 d?/ The cr mstal elpd of this particular batch as

det er ni ned A6 MOORSOLtigR Ang:M 'th’ﬁt%’r inzRachawall. | this examels. the agetate duffern

light m cr esaamy Wa@u@bu&@ménttah%bewﬁw ant et & 0o WAL varidd 1168 about 4%
correspondw\g to a. length of obfai ned wi thout agitation is shown in

Fi gure 8 eahpit 878/ '“Ii’lf_yGSE?R?Oﬁ"V“"SBG?lEﬁW REG 4P@ was\spughtiinta the,REG

Condi t iogn /AtoobO detdtab6Iltiof aHEcordehfrtionBtof aBbutldd% wiv, 3298 Whs 3abd WAAdHoN
nmet hod was g rmed on ABT-874 using PEG 4, 000/ Sodi um Acet ate in a 10ML

bat ch vol ufeu¥hdesPrefitivelyr ERe @'étwaﬁpa w158 2arogboyy Freh c@nditien was o9

2008/ 121303$E86sHdSHAPRa8) M8t byl f stitheé pritéih RbRiflorkay adfixd \ﬁmamtacm gt e at
a pH of about F}S“ztiér The protein concentration was adjusted to 10
[

Bat ch crys@afa SRENYRIS SBIMIPR ARe?) SBYArE APUGIeRY %l%tl?t cayersligg, %ﬂﬁ’gt?‘ﬁrvb?'bl n

sol uti on wak saaleram] theahveredodlidehgefdriiih InaAgihh Yo Bkd&mént. ‘ﬁhelaarfes
Fal con tube. 5 nlL of the crystallization buffer was prepared by adm xi ng

acet at & bulMe&s StOS%/Mrv ipRdeMRRsRtuES, IMieTos FoRYNef twdmpsqy%pefformﬁq meltiplgne .

In this eXﬂﬁ%bQﬁuanQh@fdﬂbﬁtr@ tlhh'fyf (ﬁgsmphé‘rcbh&“ itig¥RSwerR0thssFiciMintABidat 8@ps,
acetate buffer (PH was about was used at a concentration of

about 22% @ taiRing candom QE"&%‘G“% daﬁveﬁ ePitaipipgaysiels and dipes 68BINNGf a

1 pL ali qua{.xtgffestdpgréim.tgfédogbemg d@gr&mmd multiple tinmes during the
follow ng 10 weeks. Furthernore, the crystal yield of the batch was

determ ned by QBSAAAS: Arordthelevens aéé&s%%ﬂﬁﬁdtﬂ@vﬂ%omédfuged at
14,000 rpm and the protein concentration in super nat ant was assessed.

30 Example 12 - PEG 4,000 / sodium acetate grid screen in hanging drop vapor dif-

fusion mode, different protein buffer

A hanging drop vapor diffusion crystallization method was performed on ABT-
874 using PEG 4,000 with different protein buffers. ABT-874 was buffered into a buffer
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RESULTS: Sword-like crystals were observed after 11 days. The crystal yield
of this batch as determ ned fromthe supernatant after 26 days was between
40 and 5 i ght mcroscopic picture of the crys f the
pi cture ggqr)r é@plonc?lhng to a length of 450 pm obtai ned E’ékﬁ]s%?ﬂggl ion
after 26 days is shown in Figure 9. Exanple 34a - PEG 4,000 / sodi um
acetate cr\ONANnG abewrD. tMserium Acetatess aypH 19k abeut P -uthe Protgiy Sergeniratien on
met hod was gy dfistBdicPio MBMB74 using PEG 4, 000/ Sodi um 20 Acetate in a 50
mL batch vol une.” ABT-874 was buffered into a buffer containing about 0.1M

sodi um acet at e Qigreasbi VX amubn@séuarzf@ptw&r%astfacmengw&tslwgreva@édaéwst ed
to 10 ng/ . Batch crystallization was performed by adm xi ng about 25

mL of the piotfd Pardisylat reéﬁwmr@ﬁluaﬁn é@ﬁaqre%%mé a@f“"t"l‘ﬂaa%‘?t?@t%fﬁef b WV
buf fer isn apEd 4800FHIGRA dridPRini é5w£ﬁ'er f estch Jvae |ﬁrta/§teaérhb%ame05be%&fafu%ﬁfems

prepared by adm xi ng acetate buffer, 50% w v ofution and M| 1i

vater in tHBoaHywaS kR sPastaRtaiAbout PHM, a’iﬂé’t%@@ %Qﬁq was yaried frop aeyt 4fout
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25 L 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
molarity was kept constant at about 0.1M, and PEG 4,000 was varied from about 4%
w/v to about 26% w/v in 2% steps. The pH was 5.5 throughout. Each condition was
assessed in duplicate. About 1 pL of the protein solution was admixed with about 1 pL

30 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 five days. The conditions were classified into clear drops,
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drops containing random precipitation, drops containing crystals and drops containing

mixtures of precipitated species and crystals.

RESULTS: From the 24 wells assessed, crystals were observed at a PEG 4,000
concentration of about 10% w/v and 14% w/v, respectively. The crystals showed nee-

5 dle or needle cluster like morphology.

Example 14 - PEG 4,000 / Sodium Acetate Grid Screen In Hanging Drop Vapor
Diffusion Mode, Different Protein Buffer

A hanging drop vapor diffusion crystallization method was performed on ABT-

874 using PEG 4,000/Sodium Acetate with different protein buffer. ABT-874 was buff-

10  ered into a buffer containing about 0.1M sodium acetate at a pH of about 5.5. The pro-
tein concentration was adjusted to 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, 50% w/v

PEG 4,000 solution and Milli Q water in each well. In this example, the acetate buffer

15  molarity was kept constant at about 0.1M, and PEG 4,000 was varied from about 4%
w/v to about 26% w/v in 2% steps. The pH was 5.5 throughout. Each condition was
assessed in duplicate. About 1 L of the protein solution was admixed with about 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

20  were stored at ambient temperature. Microscopy of the dfops was performed multiple
times during the following five 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, crystals were observed at a PEG 4,000
25  concentration of about 10% w/v, 14% w/v, 16% w/v, 20% w/v and 22% w/v, respec-
tively. The crystals showed needle or needle cluster like morphology.

Example 15 - Broad Screening Of Conditions In Vapor Diffusion Mode

A broad screening hanging drop vapor diffusion crystallization method was per-

formed on ABT-874. ABT-874 was buffered into a 20mM HEPES / 150mM sodium

30 chloride buffer at pH 7.4. The protein concentration was adjusted to 10 mg/mL. In an-
other case, protein concentration was adjusted to 5 mg/mL. In another case, protein

concentration was adjusted to 20 mg/mL.
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Using the Hydra 1l crystallization roboter, 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 about 1:1, pref-
erably 1:1.

The following screens were used. Hampton Crystal Screen 1 & 2 ,Hampton In-
dex Screen, Hampton SaltRX Screen (all from Hampton Research), Nextal The Clas-
sics, The Classics Lite, The PEGs, The Anions, The pH clear and The Ammonium sul-

phate (all from Nextal Biotechnologies).

After addition of the protein to the crystallization agent (three drops per condition,
containing the three different protein concentrations as described above), the plates
were sealed with Clearseal film. Any plate was set up in quadruplicate and stored at
ambient temperature, 4°C, 27°C and 37°C, respectively. Microscopy of the drops was
performed after six days. The conditions were classified into clear drops, drops con-
taining random precipitation, drops containing crystals and drops containing mixtures

of precipitated species and crystals.

RESULTS: From the 10,368 conditions tested, 4 rendered crystals. The condi-
tions comprised following protein concentrations and crystallization agents as declared

by the manufacturers:

- ambient temperature, ABT-874 at about 20 mg/mL
0.2M ammonium sulphate, 30% w/v PEG 8,000
(Hampton Crystal Screen, C6)

- 4°C, ABT-874 at about 5 mg/mL
0.1M HEPES pH 7.5, 5% w/v PEG 8,000
(Nextal The Classics Lite, F4)

- 4°C, ABT-874 at about 10 mg/mL
0.1M HEPES pH 7.5, 5% w/v PEG 6,000, 2.5% v/iv MPD
(Nextal The Classics Lite, H9)

- 4°C, ABT-874 at about 20 mg/mL
0.1M HEPES, 5% w/v PEG 6,000, pH 7.00
(Nextal pH clear, C4)

The crystals showed needle like or needle cluster like morphologies.
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Example 16 - PEG 4,000 / Sodium Acetate Grid Screen In Hanging Drop Vapor
Diffusion Mode, Different Set Up

A hanging drop vapor diffusion crystallization method was performed on ABT-

874 using PEG 400 with 4,000/Sodium Acetate with a different set up. ABT-874 was

S buffered into a 20mM HEPES / 150mM sodium chloride buffer at pH 7.4. The protein

concentration was adjusted to 10 mg/mL. In another case, protein concentration was
adjusted to 5 mg/mL.

A greased VDX plate and circle siliconized glass cover slides were used. 500 yL

of a particular reservoir solution was prepared by admixing acetate buffer, 50% wi/v

10  PEG 4,000 solution and Milli Q water in each well. In this example, the acetate buffer
molarity was kept constant at about 0.1M, and PEG 4,000 concentration was used at
about 12% w/v, 18% wl/v, 24% w/v and 30% wl/v, respectively. The pH was varied from
about 3.6 to about 5.6 in 0.2 steps, generating 48 different conditions. Any condition

was set up with the two protein concentrations as described above. About 1uL of the

15  protein solution was admixed with about 1 pL of a particular reservoir solution on a
circle siliconized 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

20  drops containing mixtures of precipitated species and crystals.

RESULTS: From the 96 conditions tested, crystals in the shape of needle clus-
ters were observed with the 5 mg/mL ABT-874 and about 24% PEG 4,000 at pH about
5.6.

Example 17 - PEG 4,000 / Sodium Citrate Grid Screen In Hanging Drop Vapor
25 Diffusion Mode, Different Set Up

A hanging drop vapor diffusion crystallization method was performed on ABT-
874 using PEG 4,000/Sodium Citrate with a different set up. ABT-874 was buffered
into a 20mM HEPES / 150mM sodium chloride buffer at pH 7.4. The protein concentra-
tion was adjusted to 10 mg/mL. In another case, protein concentration was adjusted to
30 5mg/mL.

A greased VDX plate and circle siliconized glass cover slides were used. 500 pL
of a particular reservoir solution was prepared by admixing citrate buffer, 50% w/v PEG
4,000 solution and Milli Q water in each well. In this example, the citrate buffer molarity
was kept constant at about 0.1M, and the PEG 4,000 concentration was used at about
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12% wiv, 18% wiv, 24% wiv or 30% w/v. The pH was varied from about 4.2 to around
6.4 in 0.2 steps, generating 48 different conditions. Any condition was set up with the
two protein concentrations as described above. Around 1L of the protein solution was
admixed with around 1 pL of a particular reservoir solution on a circle siliconized glass
5 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 containing mix-

tures of precipitated species and crystals.
10 RESULTS: From the 96 conditions tested, no crystals were observed.
D. Batch crystallization experiments

A batch crystallization method was perfarmed on ABT-874. Concentration val-
ues given in the following examples are initial values referring to the antibody solution

and the crystallization solution before mixing of the two solutions.

15 All pH values, if not described otherwise, refer to the pH of an acetate buffer
stock before it was combined with other substances, like the crystallization agent.

All buffer molarities, if not described otherwise, refer to sodium acetate concen-
trations in a stock solution before pH adjustment, typically performed using acetic acid

glacial.
20 Example 18 - PEG 4,000 / Sodium Acetate Condition At 1 Ml Batch Volume

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate at 1 MI batch volume. ABT-874 was buffered into a buffer containing about
0.1M sodium acetate at a pH of around 5.2. The protein concentration was adjusted to
10 mg/mL.

25 Batch crystallization was performed by admixing about 500 pL of the protein so-
lution with an equal volume of the crystallization buffer in a 1.5 mL Eppendorff reaction
tube. 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 this example, the acetate buffer mo-
larity was 0.1M, and the acetate buffer pH was around 6.7. PEG 4,000 was used at a

30 concentration of around 14% w/v. The reaction tube was stored at ambient tempera-
ture. Microscopy of a 1 uL aliquot was performed after 16 days.

RESULTS: No crystals were observed after 16 days.
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Example 19 - PEG 4,000 / Sodium Acetate Grid Screen In 300 uL Volume Batch
Mode

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium

Acetate in a 300uL volume batch mode. ABT-874 was buffered into a buffer contain-

5 ing about 0.1M sodium acetate at a pH of around 5.5. The protein concentration was
| adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 150 pL of the protein so-
lution with an equal volume of the crystallization buffer in a well. The well plate was
subsequently sealed with adhesive tape to prevent water evaporation. 150 pL of a

10  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 0.1M, and the acetate buffer pH was around 5.5
throughout. PEG 4,000 was varied from around 12% wi/v to around 34% w/v in 2%
steps. Any condition was assessed in triplicate. The plate was stored at ambient tem-

15 perature. Microscopy of the drops was performed during the following two days.

RESULTS: From the 36 wells examined, crystals were observed in experiments,
that were set up with between 22% w/v and 26% w/v PEG 4,000.

Example 20 —PEG 4,000 / Sodium Acetate Condition At 1 Ml Batch Volume, Dif-
ferent PEG 4,000 Concentrations

20 A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 1Ml batch volume using different PEG 4,000 concentrations. ABT-874
was buffered into a buffer containing around 0.1M sodium acetate at a pH of around
5.5. The protein concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing around 500 pL of the protein

25  solution with an equal volume of the crystallization buffer in a 1.5 mL Eppendorff reac-
tion tube. 500 uL of a particular reservoir solution was prepared by admixing acetate
buffer, 50% w/v PEG 4,000 solution and Milli Q water. In this example, the acetate
buffer molarity was 0.1M, and the acetate buffer pH was around 5.5. PEG 4,000 was

used at a concentration of about 22% w/v. The experiment was set up in quadruplicate.

30 The reaction tubes were stored at ambient temperature. Microscopy of 1 pL aliquots
were performed multiple times during the following 78 days. Furthermore, the crystal

yield was determined by OD 280. An aliquot of the suspension was centrifuged at

14,000 rpm, and the protein concentration in the supernatant was assessed.
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RESULTS: Sword-like crystals appeared after seven days. No precipitated spe-
cies were observed during the following months of storage. The crystal yield as deter-
mined by OD280 from residual protein concentration in the supernatant was between
50 and 70% after sixty days.

5 Example 21 - PEG 4,000 / Sodium Acetate Condition At 1 Ml Batch Volume, Dif-
ferent PEG 4,000 Concentrations

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 1MI batch volume using different PEG 4,000 concentrations. ABT-874
was buffered into a buffer containing about 0.1M sodium acetate at a pH of about 5.5.
10  The protein concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 500 pL of the protein so-
lution with an equal volume of the crystallization buffer in a 1.5 mL Eppendorff reaction
tube. 500 pL of a particular reservoir solution was prepared by admixing acetate buffer,
50% wi/v PEG 4,000 solution and Milli Q water. In this example, the acetate buffer mo-

15 larity was 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 26% w/v. The reaction tube was stored at ambient temperature.

Microscopy of a 1 uL aliquot was performed multiple times during the following months.

RESULTS: After one day, precipitated species were observed. Sword-like crys-
tals were observed after five days besides the precipitate.

20 Example 22 - PEG 4,000 / Sodium Acetate Condition At 1 MI Batch Volume, Dif-
ferent PEG 4,000 Concentrations

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 1Ml batch volume using different PEG 4,000 concentrations. ABT-874
was buffered into a buffer containing about 0.1M sodium acetate at a pH of about 5.5.
25  The protein concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 500 uL of the protein so-
lution with an equal volume of the crystallization buffer in a 1.5 mL Eppendorff reaction
tube. 500 uL of a particular reservoir solution was prepared by admixing acetate buffer,
50% w/v PEG 4,000 solution and Milli Q water. In this example, the acetate buffer mo-

30 larity was 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 24% w/v. The reaction tube was stored at ambient temperature.
Microscopy of a 1 L aliquot was performed multiple times during the following months.
Furthermore, the crystal yield was determined by OD 280. An aliquot of the suspension
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was centrifuged at 14,000 rpm, and the protein concentration in the supernatant was

assessed.

RESULTS: Needle cluster like crystals appeared after one day. After five days,
needle like crystals and platelets were observed besides the needle cluster like crys-
tals. The crystal yield as determined by OD280 from residual protein concentration in
the supernatant was between 60 and 70% after thirteen days.

Example 23 - PEG 4,000 / Sodium Acetate Grid Screen In 1 Ml Volume Batch
Mode, Different Protein Concentration

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 1Ml batch volume using different protein concentrations. ABT-874 was
buffered into a buffer containing about 0.1M sodium acetate at a pH of about 5.5. The

protein concentration was adjusted to 5 mg/mL.

Batch crystallization was performed by admixing about 500 yL of the protein so-
lution with an equal volume of the crystallization buffer in a well. The well plate was

subsequently sealed with adhesive tape to prevent water evaporation.

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 ace-
tate buffer molarity was kept constant at about 0.1M, and the acetate buffer pH was
about 5.5 throughout. PEG 4,000 was varied from about 12% w/v to about 34% w/v in
2% steps. Any condition was assessed in duplicate. The plate was stored at ambient
temperature. Micrascopy of the drops was performed during the following month.

RESULTS: From the 24 wells examined, sword-like crystals were observed in
experiments that were set up with about 24% w/v and 26% w/v PEG 4,000.

Example 24 - PEG 4,000 / Sodium Acetate Grid Screen In 1 Ml Volume Batch
Mode, Different Set Up

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 1MI batch volume using different set up. ABT-874 was buffered into a
buffer containing about 0.1M sodium acetate at a pH of about 5.5. The protein concen-
tration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 500 pL of the protein so-
lution with an equal volume of the crystallization buffer in a well. The well plate was
subsequently sealed with adhesive tape to prevent water evaporation. 500 yuL of a

particular reservoir solution was prepared by admixing acetate buffer, 50% w/v PEG
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4,000 solution and Milli Q water in each well. In this example, the acetate buffer molar-
ity was kept constant at about 0.1M, and the acetate buffer pH was about 4.1, 4.6 and
5.1, respectively. PEG 4,000 was varied from about 20% wi/v to about 28% wi/v in 2%
steps. The plate was stored at ambient temperature. Microscopy of the drops was per-

formed during the following four days.

RESULTS: From the 18 wells examined, sword-like crystals were observed in
experiments that were set up with 28% w/v PEG 4,000 and sodium acetate buffer at
pH 5.1,

Example 25 - PEG 4,000 / Sodium Acetate Condition At 2 Ml Batch Volume, Dif-

ferent Temperature

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 2MI batch volume using different temperatures. ABT-874 was buffered
into a buffer containing about 0.1M sodium acetate at a pH of about 5.5. The protein
concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 1 mL of the protein solu-
tion with an equal volume of the crystallization buffer in a 2 mL Eppendorff reaction
tube. 1 mL of a particular reservoir solution was prepared by admixing acetate buffer,
50% w/v PEG 4,000 solution and Milli Q water. In this example, the acetate buffer mo-
larity was 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 22% w/v. The reaction tube was stored at 4-8°C. Microscopy of
a 1 pL aliquot was performed muiltiple times during the following month.

RESULTS: Precipitated species were observed after storage overnight.

Example 26 - PEG 4,000 / Sodium Acetate Crystallization Condition At 10 MI
Batch Volume, Agitation

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume using agitation. ABT-874 was buffered into a buffer
containing about 0.1M sodium acetate at a pH of about 5.5. The protein concentration
was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 5 mL of the protein solu-
tion with an equal volume of the crystallization buffer in a 50 mL Falcon tube. 5 mL of
the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG 4,000
solution and Milli Q water in the tube. In this example, the acetate buffer molarity was

about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a con-
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centration of about 24% w/v. The tube was stored at ambient temperature, agitating
the batch on a laboratory shaker. Microscopy of a 1 uL aliquot of the solution was per-

formed multiple times during the following weeks.

RESULTS: Sword-like crystals appeared after six days, but were almost com-
pletely adsorbed to the container surface. It could not be concluded from microscopy
that the batch was free of precipitated species. The crystallization liquor was almost
clear.

Example 27 - PEG 4,000 / Sodium Acetate Crystallization Condition At 10 Ml
Batch Volume, No Agitation

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume with no agitation. ABT-874 was buffered into a buffer
containing about 0.1M sodium acetate at a pH of about 5.5. The protein concentration
was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 5§ mL of the protein solu-
tion with an equal volume of the crystallization buffer in a 50 mL Falcon tube. 5 mL of
the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG 4,000
solution and Milli Q water in the tube. In this example, the acetate buffer molarity was
about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a con-
centration of about 24% w/v. The tube was stored at ambient temperature. Microscopy
of a 1 yL aliquot of the solution was performed multiple times during the following
weeks. Furthermore, the crystal yield was determined by OD 280. An aliquot of the
suspension was centrifuged at 14,000 rpm, and the protein concentration in the super-

natant was assessed.

RESULTS: Needle cluster like crystals appeared after one day. After four days,
needle like crystals were observed besides the needle cluster like crystals. The crystal
yield as determined by OD280 from residual protein concentration in the supernatant
was between 30 and 40% after seven days.

Example 28 - PEG 4,000 / Sodium Acetate Crystallization Condition At 10 Mi
Batch Volume, Agitation, Different Container Material

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume using agitation and different container materials. ABT-
874 was buffered into a buffer containing about 0.1M sodium acetate at a pH of about
5.5. The protein concentration was adjusted to 10 mg/mL.
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Batch crystallization was performed by admixing about 5 mL of the protein solu-

tion with an equal volume of the crystallization buffer in a 50 mL glass class | vial. 5

mL of the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG
4,000 solution and Milli Q water in the vial. In this example, the acetate buffer molarity

5 was about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 24% w/v. The vial was stored at ambient temperature, agitating

the batch on a laboratory shaker. Microscopy of a 1 pL aliquot of the solution was per-
formed multiple times during the following weeks. Furthermore, the crystal yield was
determined by OD 280. An aliquot of the suspension was centrifuged at 14,000 rpm,

10 and the protein concentration in the supernatant was assessed.

RESULTS: Sword-like crystals were observed after eighteen days. The crystal
yield as determined by OD280 from residual protein concentration in the supernatant
was between 40 and 50% after eighteen days. A light microscopic picture of the nee-
dle-clusters (width of the picture corresponding to a length of 450 um) is shown in Fig-

15 ure7.

Example 29 - PEG 4,000 / Sodium Acetate Crystallization Condition At 10 Ml
Batch Volume, Agitation, Different Container Material And Influence Of Polysor-
bate 80

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium

20  Acetate in a 10MI batch volume using agitation, different container materials and influ-

ence of polysorbate 80. ABT-874 was buffered into a buffer containing about 0.1M

sodium acetate at a pH of about 5.5. The protein concentration was adjusted to 10
mg/mL.

Batch crystallization was performed by admixing about 5 mL of the protein solu-

25 tion with an equal volume of the crystallization buffer in a 50 mL glass class | vial. 5
mL of the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG
4,000 solution and Milli Q water in the vial. In this example, the acetate buffer molarity

was about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 24% wi/v. Furthermore, polysofbate 80 in a concentration of

30 0.1% was added to the buffer. The vial was stored at ambient temperature, agitating
the batch on a laboratory shaker. Microscopy of a 1 pL aliquot of the solution was per-
formed multiple times during the following weeks. Furthermore, the crystal yield was
determined by OD 280. An aliquot of the suspension was centrifuged at 14,000 rpm,

and the protein concentration in the supernatant was assessed.
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RESULTS: Sword-like crystals were observed after eighteen days. No difference
was observed between the crystal shape of this example and Example 28 (no addition
of polysorbate 80). The crystal yield as determined by OD280 from residual protein

concentration in the supernatant was between 25 and 35% after eighteen days.

Example 30 - Different PEG 4,000 / Sodium Acetate Crystallization Conditions At
10 MI Batch Volume And Comparison Of Agitated And Non Agitated Batches

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume using a comparison of agitated and non-agitated
batches. ABT-874 was buffered into a buffer containing about 0.1M sodium acetate at
a pH of about 5.5. The protein concentration was adjusted to 10 mg/mL.

Batch crystallization was performed by admixing about 5 mL of the protein solu-
tion with an equal volume of the crystallization buffer in a 50 mL glass class | vial. 5
mL of the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG
4,000 solution and Milli Q water in the vial. In this example, the acetate buffer molarity
was about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 22% w/v and 24% w/v. The vials were stored at ambient tem-
perature, either without agitation or agitating the batch by tumbling . Microscopy of a 1
HL aliquot of the solution was performed multiple times during the following weeks.
Furthermore, the crystal yield of one batch was determined by OD 280. An aliquot of
the suspension was centrifuged at 14,000 rpm, and the protein concentration in the

supernatant was assessed.

RESULTS: In both agitated batches, precipitated species were observed after 26
days. The non-agitated batch with the buffer of about 22% w/v PEG 4,000 contained
sword-like crystals after 26 days, but the crystal yield was deemed low as the suspen-
sion was almost clear macroscopically. The non-agitated batch with the buffer of about
24% wiv PEG 4,000 contained sword-like crystals after 26 days. The yield as deter-
mined from the supernatant after 70 days was between 65 and 75%.

Example 31 - Influence of Seeding

The influence of seeding on ABT-874 crystal yield was examined. The non-
agitated batch with the crystallization buffer containing about 22% w/v PEG 4,000 from
Example 30 showed very low crystal yield after 26 days. Therefore, the batch was in-
cubated with about 100 pL of the non-agitated batch with the crystallization buffer con-
taining about 24% w/v PEG 4,000 from the same example.
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RESULTS: No obvious yield extension resulted from the incubation with seed

crystals.

Example 32 - PEG 4,000 / Sodium Acetate Crystallization Conditions At 10 M|
Batch Volume, Different Protein Concentration, Comparison Of Agitated And
S Non Agitated Batches

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume using different protein concentrations and a compari-
son of agitated and non-agitated batches. ABT-874 was buffered into a buffer contain-
ing about 0.1M sodium acetate at a pH of about 5.5. The protein concentration was
10  adjusted to 5 mg/mL.

Batch crystallization was performed by admixing about 5 mL of the protein solu-

tion with an equal volume of the crystallization buffer in a 15 mL glass class | vial. 5

mL of the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG
4,000 solution and Milli Q water in the vial. In this example, the acetate buffer molarity

15 was about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a
concentration of about 22% w/v, 24% w/v and 26% w/v. The vials were stored at ambi-

ent temperature, either without agitation or with agitating the batch on a laboratory
shaker. Microscopy of a 1 L aliquot of the solution was performed multiple times dur-

ing the following weeks. Furthermore, the crystal yield of one batch was determined by

20 OD 280. An aliquat of the suspension was centrifuged at 14,000 rpm, and the protein

concentration in the supernatant was assessed.

RESULTS: The batches containing the buffer with about 22% w/v and about 24% w/v
PEG 4,000 were clear after 65 days. While the agitated batch containing the crystalli-
zation buffer with about 26% w/v PEG 4,000 contained precipitated species after 4
25 days, the non-agitated batch of the same crystallization buffer contained sword-like
crystals after 4 days. The crystal yield of this particular batch as determined from the
supernatant after 26 days was between 40 and 50%. A light microscopic picture of the
crystals (width of the picture corresponding to a length of 225 um) obtained without

agitation is shown in Figure 8.

30 Example 33 - PEG 4,000 / Sodium Acetate Crystallization Condition At 10 Ml
Batch Volume, Different Set Up

A crystallization method was performed on ABT-874 using PEG 4,000/Sodium
Acetate in a 10MI batch volume using a different set up. ABT-874 was buffered into a
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anb 40 /0 (Wy) WD 2008/121301PCT/US2008/ 004006 E. Methods For Crystal
Processing And Anal ysis Exanple 35 - Washing of crystals Af ter

formati or\,v8f 4;181 ystal s, a washing step w thout redi S$ lr)ﬁs?ﬂ) @Q‘&\) ﬁrystal S
ed, "t

may be f aOra fter the crystallization process was |n|s
crystal slurry was 5 transferred into a centrifugation tube and centrifuged

at 500 to Yoffer sondainisg abaehR.-yMrsoditne ecetatecateephl of flrp G ol hgepsolgisy ¢asnicapd at

4C or anbi gffioh (ARSURIEE. 10 h§micent ri fugation, the supernatant was
decant ed, andlot he crgfs?ta ope rf'%t were easily resuspended in a buffer

cont ai ni ng abo‘ﬁat&ﬂ&@ﬂalﬁzﬁ%@ \ﬁaé)ggrférﬂwe%bt%{l{édrﬂlxﬂﬂy' st 5%@6?&\%t§ro@in goipH

about 5.5. No neasurabl e sol ub crystals in such a_washing
10 buffer d€BYithean equal aﬂawgﬁz@dhw%mgetlonrh@ff%ewr1|5frnb£tai<?@ﬁ tpbe.e 8 lpehsi on

steps were tﬁé’@@@ﬁ“@é‘ﬁdrﬁ’bdf%?%@%éé?éd BQ%an@(lﬁ 5 atbibiRer, SAMIWAL PEG 4:[(5'065
washi ng procedure, | et was resuspen e stored in such a buffer.

Exanpl e 36-Solian ad éVIIijCg wajetia|the Bipesins hme@mme cbafceiae Ruffqsimelarity was
character Qholit®16 %pl e acétQt% tﬁffbé? k?it vz?éﬂgg@dﬁfm%ew Gdb \ﬁaéﬁsé‘@ﬁhé 138n-

buffer as described in exanple no nore

di ssol ved $eBF&lon Qiaboph22% avly. |Hm>ﬁubeweé mrydtaaambmﬁ éereeqieﬁurer d\@é@scem
super nat antofwasg ;FLGSdeJo?%f 188 dofulin %a\ésbﬁ#o?m\éﬁrrﬁuﬂdl@sﬁﬁé@'ahh @héwiow% in

di stiIIed wat er measur enent of is solution reveal e that protein

was nowWOpr d6eks. Fuithermares Boenysiak weldrofithe batehpyas deisrmined sy §P 280.aMR Y-
hi gher as iguot mhé §§éd@#@‘onWéﬁ@nf V\%@d( 514 (ﬁ%srp?‘{) RAF&pRkis 'cén&fntrtaiﬂbﬁ in

sol ution of redissolved crystals en conpared to an ori gi nal
sanpl e, shdiRelReRatantwasRssessad. Exanpl e 37 - Anal ysis of crystal s by
SE- HPLC To _assess the content of aggregated species of the ABT-874

crystals, an alRERMTSSWesdiike corsials weee desenesheftariiigdaysanbe casial yislded in
the SE- HPLthE Bﬁﬁh% Mrﬁfﬁ{ed(f%n e Mé#ﬁa@%fféﬁ?@ﬁg?éjﬂﬁé‘ b@ﬂ\%ﬂw &hd 50%1mM

di sodium sul fate 0). ght after the end he crystallization
procesd3 i {'gﬂtsmtsm‘;ﬁplé FthUEﬂa?é the caystale vidthe ph e pistuse qqﬁesa@rg#'e@é@@
content 1ty byagdoehEasiAed WithBit Agith iR ddys WeR vt Rigurd-6 - 1. 7%

It is not yet clear whether such aggregates are contained in the crystal S

or at thei rsxamal@caaaa-nﬁsueaeaow sOARAE aCEtate BpyadI1R%tibN oMo M Git FOORRSS -
30 F. M scel | aneous Exanpl es Concentration values given in the

fol l owi ng SAEHYJIEME ¢ initial val ues referring to the antibody sol ution

and the crystallization solution before m xing of the two sol uti
A crystallization method was performed on ABT-874 using PEG 4, OOO/Sodlum

20  Acetate in a 50 mL batch volume. ABT-874 was buffered into a buffer containing about
0.1M sodium acetate at a pH of about 5.5. The protein concentration was adjusted to
10 mg/mL.

Batch crystallization was performed by admixing about 25 mL of the protein solu-

tion with an equal volume of the crystallization buffer in a 50 mL Falcon tube. 25 mL of

25  the crystallization buffer was prepared by admixing acetate buffer, 50% w/v PEG 4,000
solution and Milli Q water in the tube. In this example, the acetate buffer molarity was
about 0.1M, and the acetate buffer pH was about 5.5. PEG 4,000 was used at a con-
centration of about 22% w/v. The tube was stored at ambient temperature. Microscopy

of a 1 pL aliquot of the solution was performed multiple times during the following

30 weeks. Furthermore, the crystal yield of the batch was determined by OD 280. An ali-
quot of the suspension was centrifuged at 14,000 rpm, and the protein concentration in

the supernatant was assessed.

RESULTS: Sword-like crystals were observed after 3 days. The crystal yield of
this batch as determined from the supernatant after 16 days was between 50 and 60%.
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performed (EXamplacb cPEG 408Q) fadivm £g Ergstalligation ian AtZ80i Mh
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1,000 ni. @Rdithe scelgtabuffeiepH m@alabaébﬁét EESBORP museidx@toa a@nmr@m@mow in
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34 are p05|t|ve y char etermned via zeta potential neasurehent
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Exanpl e 41 -

and 5sus buf fer containing excipients which
%8(18&/12?30? The crystals can then be enbedded b)g/’
crystals and conbining these dried crystals with a carrier,

crystalli

conpr essi on,

m scible with water.
sol vent of the carrier.

Preparation of encapsul ated / enbedded crystals
Crystals are obtained as described in Exanple 34. The crystals are washed

Inrty.

e.g.

83&%&6’0%/0?11')06

neine %%ﬂ@ﬁ@tad)ﬁon@ﬁq,ns of the ab@Yﬁ:E@ﬁﬁ IeéP%fd“?mtér%%éH@ﬂ“aWed in
conbi ni ng qhgfdng\;vﬁﬂb BisRpension with a carrier solution which is not

Subsequent |y,

The carrier precipitates after renoval
the materi al

is dried.

of 10t he
encapsul ated /

enbedded by_conbi ni n% a crystal suspension with a water mscible carrier
sol ution. THl&ChrAakh Brrasmentat es as its solubility linit is exceeded in
t he m xture. enbedded by [conbi ni g drifed ¢rys{at s Jjor a[crystal
suspensijon wiéh & wad er 15mi scible cdrrijer solutign. enbedded by cqnbi ﬁ ng
dried criystals wgh carrier solutign which is not water |r§ Eqi bl e.| Ixanpl e
42 - I nyestilgati éh recipitated ABTS874) Preg¢iditai oR Acet qre
buf f er was prepaked ®y5 di ssol ving 1 ndﬁe g;p sodi umgcefat ¢'@ at er| ‘B
adj ust i r% phd e g ‘@@ h acetic acid %c@i}é& The stockIsol @ £qrs wag §1|§ ut ed
1:10 witth water!for hiifer exchange FG 4000 [ <ol (% on “was prepaf by
di ssol vili§ 20 g P 8090 NaAM sddi m acet at e [Bdffer pH 5./9Mand 16kt fer
After di|8Sollati 028% PRE46asl, 0kl Nwie adj|ust|ercipo 5056 {H16was er .[48B°G] 10f |10
mg/ nL A T§7‘0(3| I122)26LMF83@ﬂ0!JOHOZMNSA@te DA &) PH 3538) | (Orl gl NdamBUT 26T
G 80 PY T 17 PR AR FNEAE e +z%6.w>;;;':;5,j; LR T i
t enper atl@l e | bvet i GHESAPHOM NeRs at ilon | % bi r ef PPnbRBt | Par t{FEPed 58n |t he
magni t udé2 ofl 1 app#¥x PEE4AW. HiAMiNgAsed. |b) [Washi ng ofl 5,8r €86 pi ® at ¢agb2rildof| t he
precipitlate|slufry were put into a centr'(a‘oumuamd centrifuiged|at 500 x (g
}‘(r)]r22<r3rL [oF. | The| SATREE BEEART0, B NHATCET 0et (n &d- tnbsse\er;t,eth HGS %&§9:Wedi ]
accordance tg) t 2g#W88%P1HM§6AﬁDCT/ USE!@@?B?E)MOOE)SEN )%Zedjre ef’ﬁc’?ve) _H&‘
Protein|contenttation of the final suspension was|det et hed By 0D280 tjo be
3.9 ng/ {26 [10 [24% PEG4000, 0,1M NaAc + |[+(nd.) 55 (56 |5 amb |6d
27 |10 |24% PEG4000, 0,1M NaAc + (30-40) 55 |56 |5 amb [1d
28 |10 |24% PEG4000, 0,1M NaAc + |+ (40-50) 55 (56 |5 amb (18d
29 (10 |24% PEG4000, 0,1M NaAc + | +(25-35) 55 (56 |5 amb [18d
0,1% polysorbate 80
30 |10 |22% PEG4000, 0,1M NaAc +(nd.) 55 |56 |5 amb |[26d
22% PEG4000, 0,1M NaAc + | precip.
24% PEG4000, 0,1M NaAc + 26d
65-75 (70d)
24% PEG4000, 0,1M NaAc + | precip
32 10 [ 22% PEG4000, 0,1M NaAc none 55 (56 (25 jamb |[64d
24% PEG4000, 0,1M NaAc none 64d
26% PEG4000, 0,1M NaAc + (40-50) 4d
26% PEG4000, 0,1M NaAc + |precip. 4d
33 (10 [22% PEG4000, 0,1M NaAc + 55 (56 |5 amb |11d
(40-50) (26d)
34a {50 |22% PEG4000, 0,1M NaAc + 55 |56 |5 amb (3d
(50-60) (16d)
34b [ 700 |22% PEGA4000, 0,1M NaAc + 55 |56 |5 amb (40
(50-60) (40d)
5
1 % (wiv)
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G Crystal characterization In the follow ng section, experinents
that were perfornmed to determ ne whether 5crystalline nonocl onal anti body
ABT- 874 r\@b%&? tg bioactivity characteristic of never-l,cw%%og)ob‘loﬁgd

ABT- 874 upon redi 8%ol ution of the crystalline material are sunmar

Bi oactivity test by determ nation of the IFN-y production of NK-92 ceI s a)

General netgod péiols Fop Brystal PRédessing Rhd MAlys9! ved ABT-874 crystals was
nmeasured by a cell- 10 based assay that nonitors the IFN-y production of

NK-92 cel | ExangIe 38 EshiAgDficpdtalsl on by 1L-12. Prior to analysis the
sanples were diluted first to 30 pg/nL in cell culture nedium (a-MVEM medi um

with 200k FCS atfebr 26kehdtibh lofghé"bﬁmd?@)a w§§lﬁlﬁ§%‘&ﬁ§vltﬂoﬁ&€@ik§c§w ltfe CHistdIET
diluted in 11 steps from3 p tg/rﬂ_to ng/ - sol uti on was

di | uted to M@ bgfayerabie. cAfter GIW%"%?EGP @rﬁcsﬁa waad@&h% thﬂ@ryﬁw sty was
sanpl es 5 15rahBfRrididXhid @%eﬁ@m?gatnbﬁrtubélgneaéeﬂd.fﬁeﬁzt%w% 2806%2g frér twerlpur -

A suspension of NK-92 etted Tnto a
96- wel | ni dhipglest Ehe eeptrifnggtiaywas pedormgd.at 4° &orm@eauamefasuqehe‘\f&émeg- and

t he m cr opltaf.gatiore ke tst]Sé‘rnh%F%%’ec%htéW%nﬁﬁﬂe Eb@s@zpélféf \A%l?é"étasﬁp rddQd! S.

After |ncubat|on the m cropl ates were centri 1, rpm and 5C for

10 nin and PS098q ind byffrs copainiog about 24f/awlv BEGégQ(PP \Nélqoutlxﬁﬂ&" grciym @getdiasur e
the amount fy g Pédbups(yjlﬂ‘@%el%)éurtalﬁfé §&hﬂ>lﬁtytﬁf /?B‘T 5'7-24 SAstdrt-imaud b

Interferon-y i erce, . NG) . biot’inyl ated anti |IFNy
anti body sdiulfer eFFuried. as geﬁlvw Php@%ﬁeT%ca@trﬁugaw £ ESUSRENSICSY SIpPRWErand

the cell Ctslubs@cﬁ,eﬁupeéawaﬁm oMM B RFKECEMES. A EitdrOthisBR&shitYy pRXebua Y €s) -

After incubation of the microplate for 2 hours at roomtenperature It 25
was washed Peligtivgs ’teﬁi’%oel“ﬁéde‘i’éB{r%I"oﬁ%’hIWf@bl ution was added and the
m cropl ate was incubated for _another 30 mn and then washed. After the TMVB

substrat e @MRIASH - Anlysis of spistals tySDP FAGR: ed at roomterrperature for
about 20 mn |r3rthe dark and the reaction was then stopped by adding the

stop sol ution. ' 7 theRrolgs Grfactsh dhile Fresielsr ke Wﬁtﬁ'PrY"qrﬁé"aﬁBﬁ? W@ n in

a micr gpl atashpgdsitfes Gsadesthibed A és@%g@csz ArtereaseLi@P by GOLBO Hat Hadmbhe
results were glyotted versusathge ABT-874 concentration. The |1 C50 val ues were

then assesSFolyef Rpetainvasinheligrom g eretals were\renirifyded the supereatant was

bi ol ogi cal deecantedt ¥ndfthé Mﬁam&ems@ah&u@auegblmd in@istilled water. OD280
2008/ 121301PCT/ US2008/ 004006 di vi di n%t he | C50 val ue of the reference

standard byngasraneess qf dnigsobtiop Heveales that preteinvas pPvaieset 8y theabsorb)
Rel ati ve acinty of thefsaimphBlasd Adw@igtificaintly RigBef £5in the sedidlisl MaBRiFlg dsiffér. SDS

conpari 0, he biolggical activity of the sanple 5 to that of a
‘ of or efide é’féﬁ%apaws"%wg(‘%@ﬁ&&h{ﬂgnﬁ r?&ﬂﬁ%lve&r FEielsd Whgn 1 eEraEsd to g ogginal

nmeasur ed bmm'-gmmﬁgeaéﬂowe@waghambepaﬁthA kit and were reported as
absorption units at a wavel ength of 450 nm These val ues, plotted versus

t he concentBxairiplé 30f ANRlysis 6f arystaIs WSSEBHANC a 4- paranmeter nonlinear
regression, revealed the IC50 values for the inhibition of the IL-12 effect

by ABT-874. Si moeassesditheastptert oﬂ@g@regat@dlslpea@slbf tHePEBT-874 @ry@fal®dh aliquot

mcroplate this r sult es far ABT- reference standard
Tha the- sambReSHeLauRb RS CiIE fad f el I Se RGN TORS ARG of
the r efzs][ emﬂﬁ ﬁ%MF@rr@deQﬂioGpll&a&E&Q& anm/(lj Bh@dﬂﬁh alifate papcg OYIngthaffte]?m‘élh
repeat of t e S .assesse i vidi ue o e
ref erence @ﬁﬁi%wmﬁl@'%‘rf@m @@CF’Q?EPFU% égaﬁ@t %’Bh‘ﬁ Ltegipgrature, the

mul ti pli catdggreghie ddMbsnt tyﬁrﬂngz inop&dseafslighey BeRbeul G.0%Stbalbosts.BENSTRNIt % 9
mg/ ) evea yecl c?ear whetther such aggregates are contained in the crystals or at their surface

and were not properly removed by the washing process.
30 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 solu-

tions.
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| ogi cal activity of 98% Thus, the sanple can be considered as fully
biologically active. &. Mcroscopic Characteri zation In the

fol | ow ngy % (mcroscopic characterization of cryspghfis9fosAbos74 W | |
be presente 8215% Optical analysis of mAb crystal bat c% sarrp(f es Af ter
honogeni zation, aliquots of 1 to 10 pL sanple volune were pipetted onto an

obj ect hol der piapl valueswilrot deserikad alhervise.gefesdodbedH of pAcCetrte b@ffget al

prepar at i OngoWHeforB HRFSEIMbISEdFitR offfel SSbLA \éeﬁkfe the ch3¥lach bé
m croscope equi pped with E-PI 10x oculars an Ox, 20X and 40x © Jectlves

respectively. RUCHHeRMGHtRs! ﬁlﬁ%ﬂdé’s‘%ar%bal%u?ermsa' fefér BRI beRak CoHeeRShot
DSC S75) . b) Scanning El ectron M croscope (SEM ' Characterization of ABT-874
Crystals trationgin arﬁgvék SPtien Retors pHadiusinent. birically perfemead ysingsaeqlis adtky
nmust be sdr yglagghiect rical Iy conductive and stable enough to tolerate high
vacuum and the energy of an electron beam This protocol separates the

crystals frg@Engieiss Jjg&i@crgyaﬁ,hg,ﬁé@ Pgnt stabilizes 30 the crystals by
chemcally fixing themw th a glutaraldehyde based fixative, dehydrates

them t hrough a gERdR4 wasrduierell inft ks cEiithifihgt dAbut BYIM |§8d|GFn' éééié"tle AQY nt
met hod and plasnma coats themw th gold to nake themelectrically

conduct i ve.PH @i@bsybap1 dhesprotein Awﬁl'%ﬁ@@edlyit)edl\t/ﬁﬂ@ﬁ"ﬁ% 0.2 M Sorensen's
Phosphate Buffer (SPB) 0.15 M di sodi um phosphat e, 05 M nonobasi.c
pot assi um phos ﬁ?é?'bcryﬁtf"'ﬁ“%‘ was performediby alixiog: %bOPF €9 i of thexprotejp so-

gl ut ar abdehwis, with 28ewraasaf ar a@étﬁl@w@r @1 MM irQe n?@%?p&ﬁ%}ﬁ@@ctmp%
et hanol ABT-874 crystal sanp in crystallization buffer rom Exanpl e 34,

stored in \&R&hiHPsEATEHY. F?'W@X%tﬁﬁ'leée Fycohwps gadded i9sq é‘PPﬁ sz%nqeaﬁatm Per
(washi ng bufbemn (ﬂﬂ'@i@l@'ﬁ\e&ﬁbe WrsMubsbqpRintly %Io@bﬂ'a‘ﬁﬁ%gﬁb@@' urtil EéBplete

assenbly for attaching 13 mmfilter nenbranes to sy r|

pol ycar bon&¥ssoltirr &f the siystalizationnagerto Jhedubeuas Slt‘ﬂ?@ )3’69'?”E§WWHE3

without agitation. Microscopy of aliquots of the crystallization mixture was performed

15  multiple times during the following weeks.
RESULTS: Sword-like crystals were observed after seven days.
Example 39 - Different buffer preparation protocol and preparation of crystals

In this example, the acetate buffers were prepared as described in the following:

60 g of acetic acid glacial were diluted with about 840 mL of purified water. The pH

20  was adjusted with sodium hydroxide solution and the volume adjusted to 1,000 mL. In

this case, the total acetate amount was fixed at 1M (100 mM in the protein solution, the
crystallization buffer and the crystallization mixture).

Crystallization is performed as according to Example 34a; sword-like crystals are
observed after three days.

25 Example 40 - Preparation of Encapsulated Crystals

Crystals as obtained in Example 34 are positively charged as determined via
zeta potential measurement using a Malvern instruments Zetasizer nano. The crystals
are washed and suspended in a buffer containing excipients which conserve crystallin-
ity, and which has a pH that keeps the crystals charged. Subsequently, an appropriate

30 encapsulating agent is added to the crystal suspension. In this context, an appropriate
encapsulating agent is a (polymeric) substance with low toxicity, biodegradability and
counter ionic character. Due to this counter ionic character, the substance is attracted

to the crystals and allows coating. By this technique, the dissolution of crystals in me-
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Critical Point Dryer (CPD) - Baltec Mbdel CPD0O30, Asset LC978501 15
-Scanni ng el ectron mcroscope (SEM - Philips XL30 field em ssion scanning
el ectron Wj Sputter Coater - Denton Desk Il spu Asset
LCB827847 \gto;%@?@% ure Steps 3-12 are perfor ne%kgh]s? EIO%

sol ution throu h the filter assenbly and hol d-20i ng the syringe on the
filter asséh%lvam%ﬁoaeéﬁ:%@ﬂ@@qu eXFigient maintaining cystwa ig Prafergblyfsust er
hol der w t hgjpgjycarbonate filter; 2. Mx 0.1 m of crystal sanple with 0.4
m of crystal buffer in 1.0 m syringe 3. Dispense diluted crystal

sol ution thg efarl1 PFep%?&%WBVencapsulatedlémb@HS@&'&ﬁ?&tQIsm of crystal

buffer and hold for 2 mn; . Dispense 1 m of 50% 50% cryst al
buf er and hol Cbr*y@t"als%r@‘d&talﬁéd B §é§%‘f’i§8d i Eiar%le BR0%re! d?%télg%ré‘%sm gnd or
mn; 7. Dispense 1 ml of SPB and hold for 8. Dispense 1 m of SPB

and hoI @ f ciuspended in apuffgr contaipingpxgipients WICBPOW%W&%'W%M hol d for 2
mn; WO 2008/ 121301PCT/ US2008/ 004006 10. Dispense 1 m of 75% et hanol and
hol d for 2 m n: PeICYERSfanstben bmermedgs%bét%ﬁaﬁheaﬁwsmﬁ ang gpmbinigrthege

Di spense 1 dred@rystdloUithalvanddr, 83dbyebpleasion, MbNdish&RRAL el €p 3 tines; 13.
Transfer filter nmenbrane with attached crystals to CPD filled w 100%

et hanol ; 514. Preeapsulbtel ¥ @mbdaued 8 ceRBinsy 4 eh)stiMsuspension with a carrier so-
lution which is not miscible with water. The carrier precipitates after removal of
10 the solvent of the carrier. Subsequently, the material is dried.

- encapsulated / embedded by combining a crystal suspension with a water mis-
cible carrier solution. The carrier precipitates as its solubility limit is exceeded in

the mixture.

- embedded by combining dried crystals or a crystal suspension with a water

15 miscible carrier solution.

- embedded by combining dried crystals with a carrier solution which is not water

miscible.
Example 42 — Investigation of Precipitated ABT-874
a) Precipitation

20 Acetate buffer was prepared by dissolving 1 mole of sodium acetate in water and
adjusting pH to 5.5 with acetic acid (100%). The stock solution was diluted 1:10 with
water for buffer exchange. The PEG 4000 solution was prepared by dissolving 20 g
PEG 4000 in 5mL 1M sodium acetate buffer pH 5.5 and water. After dissolution, the
volume was adjusted to 50mL with water. 5 mL of 10 mg/mL ABT874 (in 0.1M sodium

25 acetate buffer pH 5.5) (original buffer exchanged by diafiltration) were admixed with 5
mL 40% PEG 4000 in 0.1M sodium acetate buffer pH 5.5.

The precipitate batch was kept at room temperature overnight without agitation.
Non-birefringent particles in the magnitude of approx. 1-10 yum formed.

b) Washing of precipitate

30 2mL of the precipitate slurry were put into a centrifuge and centrifuged at 500 x g
for 20 min. The supernatant was discarded, and the pellet was resuspended in 2 mL of
a 40% PEG 4000 in 0.1M sodium acetate buffer pH 5.5 (prepared in accordance to the
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a. Five exchanges of
b. Heat to 40C, 80 bar

to at ”DSFWS S60s?

16. Sputter coa

liquid CO2 at 10C, mxing for 5 m nutes per exchange;

pressure; and c. Slowy bl eed back
20 m nutes; 1015. Mount filter nenbr pport;
’?5?%/ gold for 60 seconds; 17. Exam ne w ?E%é%?ff&@%ﬁ%éejsul ts

In the attached Fi gures 1 to 5 representative pictures of ABT-874 crystals
are 15pr esdriperglure above)j freteinicasisemisation efgihe fifiak sugpansionowanGeiegmines: ht al s
in crystal lbgasd @bdsbig/mLf rom Exanpl e 34, stored in washing buffer from
exanpl e 35) obtalned according to Exanple 34. The crystal habit is simlar

to habit ofgfi x&§ st icRardctdrtdation shown in Figures 2 to 5. The crystals
exhi bited birefringence. 20Figures 2 to 5 show SEMs at different

magni fication qf tlﬁBf-Bﬂg\erﬂg %é&tﬁinaleﬁpémﬁéldté‘%t FeFLpEHdMhel %o HERAING wibthd?S:

Birefringence Crystals as generated fromall batch experinments exhibited

birefri ﬁger%\és"a|@? mspmlwéam'tpqqyy‘\BTzﬁAﬁ retgims $yubipastivity chayastgdstic meyer- 150

ng/ mL pr ot einsthiisRr A9t @fz@qpbﬁ\ré‘oﬁés%mbﬁ offHe d

t@%@h%f&riaﬂar% SURTRARRJDUT T er

fromexanple 35 is syringeable through a 27G needle H Capillary |Isoelectric

Focusi ng (@ £F)Bibsevit gﬁais y WetdinfiRdti S éfﬁ‘)eﬁﬁNL\PﬁRsHuctu\AQof NK-92 celis

2008/ 121301PCTMS2008/

4006 The i CE280 anal yzer (Convergent Bi oscience)

used for the @edeyslinfethaystem I D 1054 (IS #2785). b) Material

10

15

20

25

30

The biological activity of redissolved ABT-874 crystals was measured by a cell-
based assay that monitors the IFN-y production of NK-92 cells in response to stimula-
tion by IL-12. Prior to analysis the samples were diluted first to 30 ug/mL in cell culture
medium (a-MEM medium with 20% FCS and 200 mM L-glutamine). Subsequently
samples were further diluted in 11 steps from 3 pg/mL to 0.1 ng/mL. The IL-12 solution
was diluted to 10 ng/mL in cell culture medium and added to the ABT-874 samples.
The mixtures were then incubated at 37°C and 5% CQ2 for 1 hour.

A suspension of NK-92 cells (2.0 x 106 cells/mL) was pipetted into a 96-well mi-
croplate, the ABT-874/IL-12 mixtures were added to the cells and the microplates were
then incubated at 37°C and 5% CO2 for about 20 hours. After incubation the mi-
croplates were centrifuged at 1,000 rpm and 5°C for 10 min and 50 ul of the super-
natant of each well were used to measure the amount of IFN-y produced by the cells
by an ELISA (ELISA Kit Human Interferon-y, Pierce, Cat. No. EHIFNG).

The biotinylated anti IFN-y antibody solution was pipetted into the 96-well pre-
coated microplate and the cell culture supernatants were added (4 rows for each of
both samples). After incubation of the microplate for 2 hours at room temperature it
was washed. After this the Streptavidin-HRP solution was added and the microplate
was incubated for another 30 min and then washed. After the TMB substrate was
added, the microplate was incubated at room temperature for about 20 min in the dark
and the reaction was then stopped by adding the stop solution.

Finally the absorption was measured within the next 5 min in a microplate reader
at 450 nm (correction wavelength 550 nm) and the results were plotted versus the
ABT-874 concentration. The IC50 values were then assessed using a 4-parameter
nonlinear curve fit and the relative biological activity of the sample was calculated by
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The capillary used was of 50 nmlength, 100 pmID col um, coated
(Convergent, 5 Catal ogue # 101700. The El ectrol ytes used were - Anolyte (80

nmv H3PO4 | t 100 nmM Na Co t, Cat 00)
Carrior GRS 456 bhar mal yi o (B 10.5), (G Heal ¢ eI &SRO I

17- 0455-01. .Ad.dltlve was net hyl cellulose (0.35%, (Convergent, Cat aI ogue #
101876) . | ritidingthe)|Cafayakes of the referensmsiinsiediby thes!C59, vlueef the sampleoand

Bi oRad, Cat@|88itstislBPeHooh48-2100, Lot# 482-511) 10 pl marker mix. Vol une
(pL) PI rmar kerﬂ l Hg marker 8.5 2.5 Pl marker 10.1 2.5 Pl marker 10.4

2.5 Water ArgR'E‘PJt% a'é@vnty%r,&@f@‘?ﬁ%rystals Focusing tinme was 2 mnute at
1500V and 20 m nutes at 3000V. Sanple preparation procedure - Mb crystal S,

Mab preci pi t at errangdst Rgs g@ﬁf@rﬁ%@% 8 BRPaFsber tﬁeaﬂldloééﬂ'écﬂ{n%ﬁtﬂe%g%ie
ng/ m |n MII|-Qwater preparation procedure (wth urea).

to that of a reference standard he amounts of IFN-y produced by the cells were

measured by a commercially available ELISA kit and were reported as absorption units

at a wavelength of 450 nm. These values, plotted versus the concentration of ABT-874

and assessed by a 4-parameter nonlinear regression, revealed the IC50 values for the

inhibition of the IL-12 effect by ABT-874. Since both samples were run in four repeats

10 on one microplate this results in four IC50 values for ABT-874 reference standard and

the sample respectively. Subsequently, the mean of the IC50 values of the reference

standard was calculated and the relative activity of each repeat of the sample was as-

sessed by dividing the mean IC50 value of the reference standard by the relevant IC50

value of the sample and multiplication by 100%.

15 The test of the sample (crystal suspension 2.9 mg/mL) revealed a relative bio-
logical activity of 98%. Thus, the sample can be considered as fully biologically active.

G2. Microscopic Characterization

In the following, data on microscopic characterization of crystals of ABT-874 will
be presented.

20 a) Optical analysis of mAb crystal batch samples

After homogenization, aliquots of 1 to 10 pL sample volume were pipetted onto
an object holder plate and were covered with a glass cover slide. The crystal prepara-
tions were assessed using a Zeiss Axiovert 25 inverted light microscope equipped with
E-PI 10x oculars and 10x, 20x and 40x objectives, respectively. Pictures were taken

25 using a digital camera (Sony Cybershot DSC S75).

b) Scanning Electron Microscope (SEM) Characterization of ABT-874 Crystals

To image protein crystals with an electron microscope they must be dry, electri-
cally conductive and stable enough to tolerate high vacuum and the energy of an elec-
tron beam. This protocol separates the crystals from their buffer by filtration, stabilizes

30 the crystals by chemically fixing them with a glutaraldehyde based fixative, dehydrates
them through a graded series of ethanol, dries them by the critical point method and

plasma coats them with gold to make them electrically conductive.
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Volume (pL) MIIli-Q water 92 1% Met hyl cellulose 70 Carrier - Pharmalyte 8
Sample (1 ng/nL) 30 PI marker mx (Table 1) 16 Total 216 The

sanpl es V@beim;'g/é?%éi n 1.5 nmL mcro-centrifuge tubes as %E?ﬁﬁg&o@mﬁﬂ 6tabl e

above. Urea was n added (20 ng) to give a final concentration orf about

1.6 M The centrifuge tubes were then vortexed, centrifuged for 10 m nutes
and then cdléf Matgrizlgansferred into vials for analysis. WO

2908/ 12130PCT/ US2008/ 004006 d) Results The fol |l owi ng sanpl es were anal yzed:
ABT- 874 crystal GbdM Sprenzashi semteé?rufﬁerﬁﬁﬁka&ﬂﬁg\ﬂ%}odmmq&pf@tg&éﬂs

(obtai ned accor gjjbrioBa&i& pBRsSiuRphdsph¥@Shil % buf fer from exanpl e 35)

- Karnovsky's fixative - 2.5 % glutaraldehyde, 1.5% paraformaldehyde, 0.1 M
5 SPB

- 50%, 75%, 95% and 100% ethanol

- ABT-874 crystal sample in crystallization buffer (from Example 34, stored in
washing buffer from Example 35)

- ABT-874 crystallization buffer (washing buffer from example 35)

10 - Millipore stainless steel filter assembly for attaching 13 mm filter membranes to
syringes

- 0.4 um polycarbonate filter membranes (Nucleopore, Cat# 110407)
b2) Equipment
- Critical Point Dryer (CPD) - Baltec Model CPD030, Asset LC978501

15

Scanning electron microscope (SEM) - Philips XL30 field emission scanning

electron microscope
- Sputter Coater - Denton Desk |l sputter coater, Asset LC827847

b3) Procedure

Steps 3-12 are performed by flushing solution through the filter assembly and hold-
20  ing the syringe on the filter assembly for designated hold time.

1. Load syringe filter holder with polycarbonate filter;
2. Mix 0.1 ml of crystal sample with 0.4 ml of crystal buffer in 1.0 ml syringe;
3. Dispense diluted crystal solution through filter assembly;
4. Dispense 1 m! of crystal buffer and hold for 2 min;
25 5. Dispense 1 ml of 50% fix, 50% crystal buffer and hold for 2 min;
6. Dispense 1 ml of 100% fixative and hold for 2 min;
7. Dispense 1 ml of SPB and hold for 2 min;
8. Dispense 1 ml of SPB and hold for 2 min, again;

9. Dispense 1 ml of 50% ethanol and hold for 2 min;
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Ref erence Standard (ABT-874 liquid sanple) The results are shown in the
attached Figures 6A to C. Exanple 43: Retention O Native Secondary

Struct urewggg&/lgﬁ]ﬁt allization / Re-dissolution O sttl,@lrals}&%}ﬁo@ggct ra
e

were recor W a Confocheck system on a Bruker Optics Tensor

according to manufacturers instructions. Liquid sanples were anal yzed using
a M croBi ol yt 18Lipprnssde®! efeld”% elrgasianshald for @misi ot ei n suspensi ons wer e
performed with a Herrick BioATRII cell TM Each sanple was assessed by
perform ng at 11-ddseensgd mbefip’epttansel ayd hoddfar@ M0 scans at 25C. Bl ank
buffer spectra were subtracted 15 fromthe protein spectra, respectively.
Protei n second?ddspensei Vel Aplloie athapelangdield for dnipyrepsalster S4iMesst or nat i on
and vect or norgﬁlli sed from 1580-1720 cmi'' for rel ative conpar.i son.

Redi ssol ut i on 18 Trpsiet files membraes Wb stached rsitals e CPE e 4/ 190« thandins
were centri fuggdp t he @ugmat ant di scarded, and the crystal pellet was

di ssol vad i n 0% TRFESS fllshiieHeeP RS fBlpwser pH 5.5 to 10 mg/nL protein
concentrati on. Figure 11 depicts FT-1R second derivative spectra of
crystalline ABT-87% i ¥ &nehasees AfHiadid @ERealc 1Yt dnixingefer oMinitps §et 8&-
process as described dyanfxanmpl e 34b, washed follow ng the procedure

i ntroduced in Exanple 35, and redissolved. The spectra denonstrate that no

significant alterati qisted @J@(@q&gr&@&rsﬁres%wct ure were ob- 25served,
either in the crystalline solid stale or after redissolution. Exanple 44:

Stability Data (SEcHRG FEleddbadkis B é@% 204¥ihu@éA was crystallized
using the crystallizati or){ p?’ oceacﬁl}ﬂr?e Bﬁs ri Eee%velrn ExalrerI e 34b. The crystals

vere waghed ags dgsigt kilkGthmbMbseBN SEM3uphbth @ di spersion buffer contai ning
22% PEG 4,000 and 0.1 M sodium acetate and the pH was adjusted 30to 5.5

with acetic agsbHrBEEGH w/ BRBAEEBEdoAdst he crystals were concentrated to 5
nmg/ mL and 50 ng/ L protein by centrifugation, respectively, and stored at

2-8C. WD 20087 Rbatddwilh gerp08/ 004006 Stability data of 5 ng/m and
50 ng/mL crystalline ABT-874 over 3 nonths storage at 2-8C indicated
retenti on @) rebae 90% nononer. (a) SE-HPLC Table 2 Stability Data of 5
nmg/ mL crystalline ABT-874 after redissolution Tine point Aggregates (%

Monomer (% FragnmagadHéd Figures 1 to 5 representative pictures of ABT-874 crystals are
15 presented.

Figure 1 shows a light micrograph of ABT-874 crystals in crystallization buffer
(from Example 34, stored in washing buffer from example 35) obtained according to
Example 34. The crystal habit is similar to habit of fixed dried crystals shown in Fig-
ures 2 to 5. The crystals exhibited birefringence.

20 Figures 2 to 5 show SEMs at different magnification of ABT-874 crystals obtained
according to Example 34.

G3. Birefringence
Crystals as generated from all batch experiments exhibited birefringence.
G4. Syringeability.

25 An ABT-874 crystal suspension of 150 mg/mL protein incorporated in crystals
and formulated in a washing buffer from example 35 is syringeable through a 27G
needle

H. Capillary Isoelectric Focusing (clEF) Experiments with ABT-874

a) Equipment
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TO 3.9 95.8 0.3 1 nonths 5.7 94.0 0.3 3 nonths 8.7 91.0 0.3 5 Table 3
Stability Data of 50 ng/nL crystalline ABT-874 after redissolution Tine

poi nt Ag%sq%sgﬁlgﬂllo) Monorer (% Fragnments (% TO 3.8 PCT/US2008/004006

The iCE280 analyzer (Convergent Bioscience) was used for the analysis. System ID
1054 (IS # 2785).

b)  Material

The capillary used was of 50 mm length, 100 pm ID column, coated (Convergent,

5 Catalogue # 101700. The Electrolytes used were — Anolyte (80 mM H;PQ,) and Ca-
tholyte (100 mM NaOH). (Convergent, Catalogue # 101800). Carrier ampholyte is 4%
Pharmalyte (8-10.5), (GE Healthcare, Catalogue # 17-0455-01. Additive was methyl'
cellulose (0.35%), (Convergent, Catalogue # 101876). Internal pl markers were from
BioRad (8.4, 8.5, 10.1 and 10.4 — BioRad, Catalogue number 148-2100, Lot# 482-511)

10  pI marker mix.

Volume (pL)
Pl marker 8.4 25
Pl marker 8.5 25
Pl marker 10.1 2.5
Pl marker 10.4 25
Water 40
Total 50

c) Methods

Focusing time was 2 minute at 1500V and 20 minutes at 3000V. Sample prepa-
ration procedure - Mab crystals, Mab precipitate and the reference standard were all
15 diluted to about 1 mg/ml in Milli-Q water. Sample preparation procedure (with urea).

Volume (pL)
Milli-Q water 92
1% Methyl cellulose 70
Carrier — Pharmalyte 8
Sample (1 mg/mL) 30
Pl marker mix (Table 1) 16
Total 216

The samples were mixed in 1.5 mL micro-centrifuge tubes as shown in the ta-
ble above. Urea was then added (20 mg) to give a final concentration of about 1.6 M.
The centrifuge tubes were then vortexed, centrifuged for 10 minutes and then carefully

transferred into vials for analysis.
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96.0 0.2 1 nonths 4.6 95.0 0.4 3 nonths 6.3 93.4 0.3 A Di onex HPLC
system (P680 punp, ASI 100 autosanpler, UVDL70U) was used to neasure

stabili ty‘g@%})@%@? 874 anti body. ABT-874 sanpl es mrepﬁm{%&@%ﬁg@g@ a 10

GE Superd colum, applying a flowrate of 0.75 ction
was carried out at a wavelength of 214 nm The running buffer consisted of
0.2 Mdi sdbi uRResitphate in 0. 09 M sodi um phosphate buffer, pH 7.0. (b)
FT-IR IR spectra were recorded with a Confocheck systemon a Bruker Optics
Tensor 15 27. Limgdrbpwingpamplesavese analyzeded using a M croBiol ytics AquaSpec
cell. Measurenments of protein suspensions were perforned with a Harrick

Bi 0ATRI | ce‘}‘PPTFWﬁQB/ﬁtaéEHffﬂféWMn@ggfé@sfm pyapRle38) ni ng at | east two
nmeasurenents of 120 to 500 scans at 25C_ Bl ank buffer spectra were

subt r act ed ABGRT4 BEsI(dtinedacsarding te Exampledd. yn wagling buffer from example
2008/ 123530143¢T/ US2008/ 004006 Protein second derivative spectra were
generated by Fourier transformation and vector normalised from 1580-1720

cnt'l for rerarbleyiBe SMIAFd GEBY-874 liquid saragiefsol ution of crystals was
performed as follows. Crystal suspensions were centrifuged, the supernatant

di scarded, miRdeshi® 26lshewn nhedittteRdy Fiduie’ 6A th &M sodi um Sacetate buffer pH
5.5 to 10 ng/nL protein concentration. Figure 2 depicts FT-1R second

derivati ve Exumple a30Rete ne6 R OF NAtiveSEc8RdaSLSIPEERIFE Upoh Ty St Iidativng Ke-
stability scﬁg?pgles, &rgfar ed as descri bed above and stored for 3 nonths at

25C) and af ption nsfash of such pre-treated crystals. The spectra

denonstrate th no significant alterati ons of the secondary structure were
obser vad %& spectra %/ere recorded with a Confocheck system on a Brukg/r Optics Tensor

27 according to manufacturers instructions. Liquid samples were analyzed using a
MicroBiolytics AquaSpec cell. Measurements of protein suspensions were performed
with a Harrick BioATRII cell™. Each sample was assessed by performing at least two
measurements of 120 to 500 scans at 25°C. Blank buffer spectra were subtracted
15 from the protein spectra, respectively. Protein second derivative spectra were gener-
ated by Fourier transformation and vector normalised from 1580-1720 cm™ for relative

comparison.

Redissolution of crystals was performed as follows. Crystal suspensions were
centrifuged, the supernatant discarded, and the crystal pellet was dissolved in 0.1 M
20  sodium acetate buffer pH 5.5 to 10 mg/mL protein concentration.

Figure 11 depicts FT-IR second derivative spectra of crystalline ABT-874 sus-
pensions, which were crystallized following the process as described in Example 34b,
washed following the procedure introduced in Example 35, and redissolved. The spec-
tra demonstrate that no significant alterations of the secondary structure were ob-

25  served, either in the crystalline solid state or after redissolution.

Example 44: Stability Data (SE HPLC, FT-IR, morphology)

ABT-874 was crystallized using the crystallization procedure described in Exam-
ple 34b. The crystals were washed as described in Example 35, with a dispersion
buffer containing 22% PEG 4,000 and 0.1 M sodium acetate and the pH was adjusted

30 to 5.5 with acetic acid glacial. Subsequently, the crystals were concentrated to 5
mg/mL and 50 mg/mL protein by centrifugation, respectively, and stored at 2-8°C.
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10upon storage at 25C for three nonths, either in the crystalline solid
state or after re- dissolution. (c) Morphol ogy After 3 nonths storage
at 2-8C, cant norphol ogi cal change was observ

m cr oscop‘&Ban%@%%Og of the crystals. Aliquots of 1 to 1‘89%&260'8% }em)?/ol 15
ume were pipetted onto an object holder plate, diluted W|th forrrul ation

buf fer (22% PEG!abilY Q@&a/@fr%mgm ﬁn<é59|nag¥§1Lcc<5yﬁéa"I@€f ABE-87fhrvep Sapanths istars
ver e assessd 4iSigvg .ﬁd.Z&ba$etém.&v&ratbOZégb%vrﬁgﬁ&ﬁe# i ght ni croscope equi pped
with E-P1 10x oculars and 10x, 20x and 40x objectives, respectively.

Exanpl e 45-(g)Y6el4piaxt ension of the Crystallization Process 20The endpoi nt
of a crystal% i zation process can be defined as the tine point when 0D280
measur ementtabRy 2 8tduilispbataddt 5 Mg/nAUEeGERMha ABTOS74 diker édiSdatltlonzat i on sl urry
are constant, e.g., for three subsequent days. A yield extension is
possi bl e Hy addl n a Cerfain anmount_of [addi tional_PEQ 4,000 (50% W

sol ution i[n arBORRoOBt 1 M shavreariesé¥lt 4 bianemes{%x pH Gragmertné®s. 8) to
t he supengtant of the rr\lcfnlll7af|nn <I||rrv ('?rvc'ral s 25 that _are dim|l ar

to the first CI‘O]p()fOI‘mdUI‘I ng ghe foll gw ng @g)gs App| yi ng tgm s prodedure,
the overal|ll yield is easjly driven beygnd 90% w thout the introduct|ion of
preci pi tatfion. For exanp[ e, the PEG 4,00 concentratipn is raised frjom
around 11% w' v! F8"¥ound| 22% wPv around 20%3Q/, around 18%3v v, arjound
16% W v, gr—around14%30 w v _in aligyots of the supernatant of Exanple
34b. After] st meathkor sleveral gdays at |anbi ey g enperpture (@3 9., between
about 20 gnd about 25C),| precipitated gpecies are observed at certaijn PEG
4,000 concentratl ons, e.g., around Z2Z% w Vv, around Z20% w Vv or around 18%
w v PEG°4, 000. Crystal s wi thout concomitant precipitation are found at

| ower PEG rati und 16% w' v and around 14% WO
2008/ 121301&8%\%% gfb@ﬁ'@d’é%w’wﬁ&é%@h% ?Q&cﬂfﬁ?gfﬁﬂfl_fé% 1800 to an
overall concentration—of e. around-14% w v to the residuyal supen t ant

of the crystalimepsinon s UAggfegétbe(%\XET al Mombinet g) yi el ¢ragﬁnéktsm§1 rom

around 60%to around 70%to over 90%in a few days. Exanple 46: Yielld

ext ensi on [Appl yl.?(g a Conti nuoug Process$ 5In égl s exanpl e, %détl onal
t

precipitant and pratein i §“titrated" a?crystalllza
1 months 4.6 95.0 0.4
3 months 6.3 93.4 0.3

A Dionex HPLC system (P680 pump, ASI 100 autosampler, UVD170U) was used

to measure stability of the ABT-874 antibody. ABT-874 samples were separated on a

10  GE Superdex® 200 column, applying a flow rate of 0.75 mL/min. Detection was carried

out at a wavelength of 214 nm. The running buffer consisted of 0.2 M di sodium sul-
phate in 0.09 M sodium phosphate buffer, pH 7.0.

(b) FT-IR

IR spectra were recorded with a Confocheck system on a Bruker Optics Tensor

15 27. Liquid samples were -analyzed using a MicroBiolytics AquaSpec cell. Measure-
ments of protein suspensions were performed with a Harrick BioATRII cel™ Each
sample was assessed by performing at least two measurements of 120 to 500 scans at

25°C. Blank buffer spectra were subtracted from the protein spectra, respectively.
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tion batch (optionally containing a certain anount of crystallization
agent) at a predefi ned rate. Continuous crystallization over tinme is

i nduced, sulting in over 90% crystal vyield. edi ng
of ABT- 87 ]%éaﬁ?l zation Batches 10Spont aneous nucl eg??gwsl%sﬁé?‘g)ti?stl cin
nat ur e. Seeds whi ch m ght consi st of the sane protein (horm%eneous

seedi ng) orPralein srgond desvalivespenica wetmaenaseied Sydwurig) trarnsiermatien ana veelphg
crystal | | 2&pmBligelfiin 58GAPRALA " Wk G chilbddien, Mol ecul es can assenbl e.

Thus, seeding may thereby accelerate crysta i zation. An ABT-874

crystal li zati orr&dselitivRof Q"rfd?élé %saéerﬂﬁﬁlﬁﬂ'é%el‘allé\ﬁs E’@W&ﬁs&ﬁ@nsmﬁém/@fé er

m xi ng the proteln solution With crystallization buff the m xture

was seeded EYIHidinsy difceiperaaiant mgcamm angthe peliet was élrsgolvqarbrn QeieMﬁpé'U"hn

al i quot sof efty Blfdr pH'S B 3D My/RILERBERcdtReMBitioni Ped i n Exanpl e 34b,
exhi bi ting around 50rpt$.g 60%0?‘;‘%tae&y|e | d, a/as agded e.g., inal/ 20

ratio (v/v) to Hif\ged dei@s |FfrZIRtéééBn9%ﬁ|\7ht|v@\RBEé’t¥aPQfé SaliAs NBTeeNs sispledl
crystal yields and process durations were further optimzed towards

20hi gher ~ yiSAN$<5P malmbshelf smbdkt,\ewelieﬁetyepared ass#eis@mep ahgye AB-s¢orad for 3
crystalli Z&ﬁbrﬂﬂs @t’%%ﬁaﬁé aﬂﬂé %dl@é&&t?dnnoﬁggchlﬂar/é Pgﬁe& é?)?g?alh” Pre Npaepd at e

buffer pH 5.5) was prepared divid into two uots. The first
bat ch was ﬁeai%‘atfat@ the Wtsmmcanhawétﬂorﬁrqfdea@ﬁégn%m Strh@tuseewsfﬂjolmw was

seeded oy a%@h NGordgérht 96° @f&rth%E%BhtﬁétélfP]@r M fhte%rﬁsté’limé k&P 8k SOFRASEL T on
t hat al - ready exhi bited 65% of crystal yi el 5 ng seeds, calcul ated

on the bas '§§PU(§'PS}staI lized protein, in conpari son to 200 ny ABT 874 in the
bat ch). The gl ots depl cted in Figure 13 illustrate that by applying this
seedi ng appFbMOPhAlRgY overal | yiel d was extended by around 15%within 80

days, V\/nereasrr& paral | el curve progression suggested that process tines
to reach nmaxi & i%eManiis rdorage iRy i noasignificard duerghologicgl change was ob-

suggest s t hatvedlihing mh.crmoﬁpanagﬁs‘wtr@é@&arseamaaatsaofpﬂ @ ﬂﬁHL Rbmpielsl-
after around 80 da t he theoretical Lé 0SSi be as hi gh as

or St naSea e, etk DRt nic g [piRct Doller Ribte calvbed with do B AUt CRg

crystal | i ZzZHE@ arf e5Rfsd With Bejladshedver SN ATRY pidparatioRt Were E\Qessed using a
2008/ 121301PCT/ US2008/ 004006 .1 ncor porati on by Reference e contents

of all cit &FSSPEPERLER Nvered uahtn'@'qfﬁ)ftcepstqﬁwd@pﬁef%ﬁhe%&s1Oxrpau@ﬁ% @nd e nt

appl i cati orgx aaadombgbﬁ@%) rdspaétiveBybe cited throughout this appli catl on
are hereby expressly incorporated by reference in their entirety, as are

the ref er erB@nple 4ed Yidldidxesrion of B OhatalliggicH PidtesBr esent invention will
enpl oy, unless otherw se indicated, conventional techniques of

cryst al2oi zat i orrharghdbeintrof atcr@mmzaiﬂbﬁ Prédees \vBh Ibekdt®ingd a8 th& @im@' doint when

Equi val ent ??%;Pﬁe i nventi on Oﬁmf b eg@odi ed in Otgﬁe specl,fi,c forms w t hout

departi ng megsyreraents;qf aflaygts gkt supgimatant pLibearysiqlizaliop slurydre cofe

f oregoi ng ermdk. gent;rsm&rea.-dd@eq@émrd% §0Abﬁe|acmen%efneud poRsidlel b dyﬁ@mgtasCeé-
ereln cope

illustratiye rathe ng. o nventi on descri be

of the |nvi‘?ff'|35}?”f’é°ftaﬁﬁg'of’ﬂ@% gQ)OOoS?Ot/h\é(/V wagfaafﬂuapﬁ)s T Mgasm ereitery

t he foregomuge:d@tsa:pHmﬂamncaa@)whh@&ﬁ&ﬁﬁaﬁ#@th@@mtmjahbn shung. nefBtdg and

r ange %5 ql]w val enCIYar?o the ?rs?lc?ol 3 etrheffoﬁ Wi ntdendec/i\ tlo D hia o ac_ed

her ei n2°15 p form during the following days. Applying th|s proce
dure, the overall yield is easily driven beyond 90%, without the introduction of precipita-

tion.

For example, the PEG 4,000 concentration is raised from around 11% wi/v to

around 22% w/v, around 20% w/v, around 18% wi/v, around 16% w/v, or around 14%

30  wlv, in aliquots of the supernatant of Example 34b. After storage for several days at
ambient temperature (e.g., between about 20 and about 25°C), precipitated species

are observed at certain PEG 4,000 concentrations, e.g., around 22% w/v, around 20%

w/v or around 18% w/v PEG 4,000. Crystals without concomitant precipitation are
found at lower PEG 4,000 concentrations, e.g., at around 16% w/v and around 14%
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1. A crystal of an intact ABT-874 antibody, wherein said crystal has a
| ength of about 2-500 pm 2.The crystal according to claim1l, wherein the

crystal r\gﬁzgoﬁﬁ@c?? | i ke nmorphol ogy. 3. The crystal of C%@r@s%oos%@f)?i n the

crystal has needl e norphology and an lid ratio of abo 4. The
crystal of claim1, wherein the crystal has a needl e norphology with a

length of IMYFEGHE080BYedingPER 41008 tp aniayersl ceperntration §f.2.9.5arphad dA¥st al
of claim 1wpheked neswa%n su;ye%ﬁabnf Qt&wé\ a%msuﬁqbaﬁébv&éu%%ﬁgb ﬁe?abhson

met hod. 6. The crystal of claim1l ereln e crystal is obtai'n

vapor di f f (#Vehfremaeund 66%tte arpuRet7%eto qveTﬁ@"/oc'F'?sf?Blldadécor ding to claim1,
obt ai nabl e by a crystallization nmethod conprising the steps of: (a)
provi di ng &¥empl &é Yeldaxtension Applying aGontinuausityosasaqueous sol ution of
the anti body in adm xture with at |east one polyal kyl ene gl ycol as

crystal Pi zati odn Hﬁ%ﬁ{(am@ﬁdaddltlcnal pr(e@)pltph qrrgjo[eﬁblsaﬁwggsto a crystalliza-

crystalli Zal'bh%tcfﬁ ﬁﬁpﬁér@all&'%h auﬁﬁé’%tc@rt%lrpémbnﬁ (ﬁr}fr)'r] Q%tl@ﬁeagfeﬁf)@ql rdddne
crystal accor di ng claim7, wherein the queous crystal i zat i on

mxture is MRIFHE CoRGauQHS cayssallization ovar tﬂraeeﬁo@dvce@ Qnaymaﬁ@t'@s {psqver 90%
accordi ng tcpystdIgigm.7, Wherein the aqueous crystallization m xture conprises
a buffer. 10.The crystal according to claim9, wherein the buffer conprises

an acet at € Example 47 — Seeding of ABT-874 Crystallization Batches

10 Spontaneous nucleation is statisti.c in nature. Seeds, which might consist of the
same protein (homogeneous seeding) or another substance (heterogeneous seeding)
than the one being crystallized, provide a template on which further molecules can
assemble. Thus, seeding may thereby accelerate crystallization.

An ABT-874 crystallization batch was prepared as described in Example 34b.
15  After mixing the protein solution with the crystallization buffer, the mixture was seeded
by homogeneous seeding with ABT-874 crystals. For example, an aliquot of a crystal
suspension prepared as described in Example 34b, exhibiting around 50 to 60% crys-
tal yield, was added, e.g., in a 1/ 20 ratio (v/v) to the crystallization batch. Applying
this strategy, total crystal yields and process durations were further optimized towards

20  higher yields in shorter process times.

Briefly, an ABT-874 crystallization mixture (5 mg/mL protein and 11% PEG 4,000
in 0.1M acetate buffer pH 5.5) was prepared and divided into two 40 mL aliquots. The
first batch was stored at RT without further procedures and the second batch was
seeded by adding 2 mL of a crystallization mixture of the same composition that al-

25 ready exhibited 65% of crystal yield (6.5 mg seeds, calculated on the base of crystal-
lized protein, in comparison to 200 mg ABT-874 in the batch). The plots depicted in
Figure 13 illustrate that by applying this seeding approach, the overall yield was ex-
tended by around 15% within 80 days, whereas the parallel curve progression sug-
gested that process times to reach maximum yield were not significantly reduced. Fig-

30 ure 13 suggests that although the non-seeded batch reached a plateau of yield after
around 80 days, the theoretically possible yield might be as high as for the seeded
batch, meaning that seeding reduced the duration of the crystallization process rather
than extending the yield.
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buffer. 11. The crystal according to claim 10, wherein the buffer conprises
sodi um acetate 12. The crystal according to any one of claims 9-11, wherein
t he buff ration in the aqueous crystallization_m i pto
about O. §&9ﬁ8@§8¥% crystal according to any one of c|aP§E%§§@§@b§m€re.n

t he pol yal kyl ene gl ycol has an average nol ecul ar wei ght in the range of
about 400 to about 10, 000. , 14./meerporstinmmby Referedéerg to cl ai m 13, wherein

t he pol yal kyl ene glycol is polyethxlene glycol. 15.The crystal according
to any one of clHlegentents of glheitedira ﬂmep@hyladlnglll@rﬁ@tugil edesEneasnpatentsat i on in
the crystal 16. The
crystal el apP ol {ebslfe) iR ARG 1B Rbiout kS pERltpicH 2

pol yet hyl ert@rgtrw@ressmnqmor@ﬁ%bmefq@om vithejr ertiratyyasake the refeeaness vited] |
wherei nsat &gt ?(éeprgétgfeflﬁ tﬁé’b#e@&‘htﬁ?xe?ﬂghmpé}ﬁ lo Wﬁés%'&bhér%éeq d.Eé’t@EJ' tions
are met: ncubation 1s tor between out

about 250 ¢@pyentional techrbquqsmf@malhmtm@apéfcfrmumqnat/hlah aeenelt meremttbeween
about 4C angk about 37C, and c) the antibody concentration is in the
range of about 0.5 to about 280 ng/m . 18. The crystal according to claim?7,
wherein the crystallization nethod fgabﬂgmyﬁgnprlses the step of drying t he
crystals.

The invention may be embodied in other specific forms without departing from

10  the spirit or essential characteristics thereof. The foregoing embodiments are therefore

to be considered in all respects illustrative rather than limiting of the invention de-

scribed herein. Scope of the invention is thus indicated by the appended claims rather

than by the foregoing description, and all changes that come within the meaning and
range of equivalency of the claims are therefore intended to be embraced herein.

15
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19. The crystal according to any one of clainms 7-11, further conprising the
step of exchanging the crystallization nother |iquor with an artificial

not her |iquor. 20.The crystal according to any one of clains 7-11, wherein
the batch volunme is in the range of about 1 m to about 20,000 liters.

21. The crystal according to claim1 for use in nedicine, 22.A

phar maceuti cal conposition conprising: (a) the crystal according to claim
1, and (b) at |east one pharmaceutical excipient; wherein the conposition
is provided as a solid, a semsolid or a liquid fornul ati on, each

formul ation containing the antibody in crystalline form 23.A

phar maceuti cal conposition conprising: (a) the crystal according to claim
1, and (b) at |e@asis one pharmaceutical excipient, which enbeds or

encapsul ates the crystals. 24.The conposition of claim22 or 23, wherein

t he conposition has an anti body concentration greater than about 1 ng/m.
25. The conposition of claim?24, wherein the conposition has an anti body
concentration greate rding to
claim 22 and 23,,uher Ac&gapﬁghg%%%gngﬂgéﬂkggﬁgp%ggsge%pggg&kggg@gggrIer

sel ected fron1the group con5|st|ng of a polyneric biodegradable carrier, a
pol ymeri ¢ non- bodegrrcitat acafdingab cladi,Whereirthé t§stal aBd sdoldHiRe d carrier.
27. The conposi t marphaegpr di ng to clain126, wherein the polynmeric carrier is
a pol yner sel ect ed fron1one or nore of the group consisting of: poly
(acrylic acid), 3pol yThecoyyatab ataiaimdt wherein thel ofysah hasrronesdiedrdrphajpgl pnd an
(anhydri des), pﬂﬁymee beiet!i0Be) , pon (esters), poly (lactic acid), poly

(lactic-co- glycollc Ci or PLGA h dr oxybut r ate , . pol
(caprol act one), ﬂ:&'%‘%cﬂ ¥ t {3 [ ¥8 mor&tﬁﬂgyw}{ha
(hydroxypropyl) é% dF % DL K%izene, poly (ortho
esters), poly (gl ny' TH &ﬁmucla.m' whérx.h me' Xidi B obfARABE oy ABahC anhydri de
al kyl vinyl etheqsamRaby Mefhed. P! Uf onic po um gl nat e,
cellul ose and cel'l U ose derivatives, collagen fibrin, gelatin, hyaluronic
aci d, oligosacchari dasw, crgltaramaurnqgwaanme chystdi atoedinabw aeapurdifdgsn bl ends
and copolyners tiyetalizdtion &8théd. | nj ectabl e | i quid conposition conprising the
crystal according to claiml
7. The crystal according to claim 1, obtainable by a crystallization method
comprising the steps of:
(a) providing an aqueous crystallization mixture having an aqueous solution
of the antibody in admixture with at least one polyalkylene glycol as crystallization
agent; and
(b) incubating the aqueous crystallization mixture until crystals of the
antibody are formed.

8. The crystal according to claim 7, wherein the pH of the aqueous
crystallization mixture is in the range of about pH 4 to about 6.5.

9. The crystal according to claim 7, wherein the aqueous crystallization mixture
comprises a buffer.

10. The crystal according to claim 9, wherein the buffer comprises an acetate
buffer.

11.  The crystal according to claim 10, wherein the buffer comprises sodium
acetate

12.  The crystal according to any one of claims 9-11, wherein the buffer
concentration in the agueous crystallization mixture is up to about 0.5 M.

13. The crystal according to any one of claims 7-11, wherein the polyalkylene
glycol has an average molecular weight in the range of about 400 to about 10,000.

14.  The crystal according to claim 13, wherein the polyalkylene glycol is
polyethylene glycol.
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and having an anti body concentration in the range of about 10 to about 400
mg/ M. 29.A crystal slurry conposition conprising the crystal according to
claim11, having an anti body concentration greater than about 100 ny/ml.

30. A batch crystallization nethod for crystallizing an ABT-874 anti body to
formcrystals having a I ength of about 2-500 pm the nethod conprising the
steps of: (a) providing an aqueous crystallization m xture having an
aqueous solution of the antibody in adm xture with at | east one

pol yal kyl ene gl ycol having an average nol ecul ar wei ght in the range of
about 400 to about 10,000 as crystallization agent, wherein the antibody
concentration is in the range of about 0.5 to about 280 ny/nl; and

(b) incubating the aqueous crystallization mxture at a pl-1 of about 4 to
about 6.5 and absa tg erﬁtlurce c?|f abobjtn4 CI to gﬁ)ﬁ% r?é? tge g‘gtaildy crystal s of
the anti _body_ ha g'l c @%ﬁ' ?oﬁi%(x\e ggl{: a%éqﬁ-’ﬁ s e.a&rgpjﬁ abo ﬁSto‘gﬁéo
crystallizati on ¢ fod accordi ng to crarm , Wwherein e aqueous
crystallization'mXture conprises a buffer. 32.The crystallization nethod
according to cl agm 33ne ¥hsaIRkibrdiRgtolRisinh €5, “ﬁ@ran{théggymleas@tye&% buf fer.

33. The crystal | ippgéthpeneg@ydapd according to claim 32, wherein the buffer
conpri ses sodium acetate. 34.The crystallization nmethod according to any
one of clains 317t o 3B cryia@raecandindte aby briecof claipmec ht, wheiegrat leastidne obtheeous
crystal | i zat i on feliowingadditienal gsystallizatiamaondtiahsigre 8&: The crystal li zati on net hod
accordi ng to cl ai m 38) ingyratias;isperieemesiprketksanabeutd| hoeitp abeut 380 dayshy| ene

gl ycol . 36.The ;:;rz%/c?tam ipgupgtiandnreriofmrstrt AdeBreratiig bERveen abeut 41 andialedi n t he
pol yal kyl ene gl 'S)%ce ration in the crystallizati m X is in the
range of about Ené,rg E/l’éf%}’\c};y.mg%"ﬁpﬁtémd? S?gqé/arﬁpqezﬁ?ﬁ%% 0%3? ﬁ%‘ﬁk géogor ding to
any one of clai b-33, wherein incubation is perforned for between about

1 hour to about {850 ¢y systaGediingtbXirRl | iterdin M8 cjBlaoslioR fefodiuifiet 0 Clai m
30, further conpbmnpiidedt pSdf @Ring the crystals.

19. The crystal according to any one of claims 7-11, further comprising the step
of exchanging the crystallization mother liquor with an artificial mother liquor.

20. The crystal according to any one of claims 7-11, wherein the batch volume is
in the range of about 1 ml to about 20,000 liters.

21.  The crystal according to claim 1 for use in medicine.

22. A pharmaceutical composition comprising: (a) the crystal according to claim
1, and (b) at least one pharmaceutical excipient; wherein the composition is
provided as a solid, a semisolid or a liquid formulation, each formulation containing
the antibody in crystaliine form.

23. A pharmaceutical composition comprising: (a) the crystal according to claim
1, and (b) at least one pharmaceutical excipient, which embeds or encapsulates the
crystals.

24, The composition of claim 22 or 23, wherein the composition has an antibody
concentration greater than about 1 mg/ml.

25. The composition of claim 24, wherein the composition has an antibody
concentration greater than about 200 mg/ml.

26. The composition according to claim 22 and 23, wherein the composition
comprises at least one carrier selected from the group consisting of a polymeric
biodegradable carrier, a polymeric non-biodegradable carrier, an oil carrier, and a
lipid carrier.

27. The composition according to claim 26, wherein the polymeric carrier is a

polymer selected from one or more of the group consisting of: poly (acrylic acid),
poly (cyanoacrylates), poly (amino acids), poly (anhydrides), poly (depsipeptide),
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of drying the crystals. 39. The crystallization method according to any
one of clainms 30-33, further conprising the step of exchanging the
crystallization nother liquor with an artificial nother |iquor. 40. The
crystallization nethod according to any one of clains 30-33; wherein the
batch volunme is in the range of about 1 ml to about 20,000 liters. 41. The
crystallization nmethod according to any one of clainms 30-33, further
conprising the step of extending the yield of the crystals by adding
addi ti onal polyal kyl ene glycol. 42. The nethod according to claim41,
wherein the pol yal kyl ene glycol is polyethylene glycol. 43. The nethod
according to claim4l, wherein the polyal kyl ene glycol is added
continuously. 44. The crystallization nmethod according to any one of

cl ai mrs 30- 33, further conprising t he step of seeding the reaction with

ABT-874. 45. tch |za I on an 1gG
anti - human 1| L- 1# % )Qg?ﬁ s 'C' %'C%E% LéA:z glyco oly . (a)
provi di ng an aqy (R% e%éﬂ on of

the anti body in pa | E&hoyy! p @on \,g-Jyyé;ﬁgr haV| ng an
average nol ecul %bpdﬁh@btplumd orsaélsﬁmﬁ algiviade) ben@. ebﬁu Gbde deRvAINES, as
crystal lizati on calgged, fibkv) gelaiir) ht;ah@or&ﬂhdud)@dgbsammts Iohicadmogigcang) t he range
of about 0.5 t o salfated pak@8ccharides, biendsl and copolyméisithdérenfubat i ng t he aqueous
crystallization m xture at a pH of about 4 to about 6.5 and at a

t enperat ure of &Bout Aaingclabledipgd corzrosition erprrising thetcaystal ageording tapleimbbdy ar e

f or ned, wised B?‘f'f‘&?ﬁ‘@”él?ﬂqyﬁﬁ'?ﬁ?"%'ﬁﬁﬂt%?"&e Pflagﬁi't 101U AR0 e 1 egi on
(LCVR) conpri si r} ’[Yﬁ uence of 'Bg§° .a_ heavy chain
vari abl e reglon Eg “EES 1D NO 1.
FCTAl S20082pf | OF ‘ﬂt orne &P °‘m§E 5‘%@0%% é STI NG <110> Abbot t

GrbH Co. KG 5 <120> Cryst alline anti-human |1L12 antibodi es <130> M 47164

<160> 2 10 30. A batch crystallization method for crystallizing an ABT-874 antibody to form
crystals having a length of about 2-500 pm, the method comprising the steps of:

(a) providing an agqueous crystallization mixture having an aqueous solution
of the antibody in admixture with at least one polyalkylene glycol having an average
molecular weight in the range of about 400 to about 10,000 as crystallization agent,
wherein the antibody concentration is in the range of about 0.5 to about 280 mg/mi;
and

(b) incubating the aqueous crystallization mixture at a pH of about 4 to about
6.5 and at a temperature of about 4 °C to about 37 °C until crystals of the antibody
having a length of about 2-500 pm are formed. ‘

31. The crystallization method according to claim 30, wherein the aqueous
crystallization mixture comprises a buffer.

32, The crystallization method according to claim 31, wherein the buffer
comprises an acetate buffer.

33.  The crystallization method according to claim 32, wherein the buffer
comprises sodium acetate.

34. The crystallization method according to any one of claims 31 to 33, wherein
the buffer concentration in the agueous crystallization mixture is up to about 0.5 M.

35. The crystallization method according to claim 30, wherein the polyalkylene
glycol is polyethylene glycol.

36.  The crystallization method according to claim 30, wherein the polyalkylene
glycol concentration in the crystallization mixture is in the range of about 5 to 30%
(Wiv).

37.  The crystallization method according to any one of claims 30-33, wherein
incubation is performed for between about 1 hour to about 250 days.

38. The crystallization method according to claim 30, further comprising the step
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<170> Patentln version 3.3 <210> 1 <211> 444 15 <212> PET <213> Hono
sapiens <400> 1 20 Gn Val Gn Leu Val Qu Ser Ay Ay @y Vval val Gn Pro

Gy Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Set Ay Phe Thr Phe Ser
Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp
354045 Ala Phe Ile Arg Tyr Asp Gy Set Asn Lys Tyr Tyr Ala Asp Ser Val

Tyr 25202530 Gy Met Hi's Trp Val

Val

505560 Lys Ay Arg Phe Thr Ile Set Arg Asp Asn Set Lys Mh Thr Leu Tyr

65707580 40 Leu G n Met Asn Set Leu Arg Ala Gu Asp Thr Al a Val

859095 PCT/ US2008/ 004006 Attorney Docket No. 8215. W. 01

of drying the crystals.

39.  The crystallization method according to any one of claims 30-33, further
comprising the step of exchanging the crystallization mother liquor with an artificial
mother liquor.

40. The crystallization method according to any one of claims 30-33, wherein the
batch volume is in the range of about 1 ml to about 20,000 liters.

41, The crystallization method according to any one of claims 30-33, further
comprising the step of extending the yield of the crystals by adding additional
polyalkylene glycol.

42. The method according to claim 41, wherein the polyalkylene glycol is
polyethylene glycol.

43.  The method according to claim 41, wherein the polyalkylene glycol is added
continuously.

44, The crystallization method according to any one of claims 30-33, further
comprising the step of seeding the reaction with ABT-874.

45. A batch crystallization method for crystallizing an IgG anti-human IL-12
antibody, the method comprising the steps of:

(a) providing an aqueous crystallization mixture having an aqueous solution
of the antibody in admixture with at least one polyalkylene glycol having an average
molecular weight in the range of about 400 to about 10,000 as crystallization agent,
wherein the antibody concentration is in the range of about 0.5 to about 280 mg/mi;
and

(b) incubating the aqueous crystallization mixture at a pH of about 4 to about
6.5 and at a temperature of about 4 °C to about 37 °C until crystals of the antibody
are formed,

wherein the antibody comprises a light chain variable region (LCVR)
comprising the amino acid sequence of SEQ ID NO: 2 and a heavy chain variable
region (HCVR) comprising the amino acid sequence of SEQ ID NO: 1.
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Tyr Tyr

Set

Cys



Lys Thr Hs Ay Ser Hs Asp Asn Trp Gy Gn dy Thr Met Val Thr 100105110 5
Val Set Ser Ala Set Thr Lys Gy Pro Set Val Phe Pro Leu Ala Pro 115120125

10 Set Ser Lys Ser Thr Ser Ay dy Thr Alpgﬁ\‘ %gg eu Val
130135140 Lys Asp Tyr Phe Pro Au Pro Val hil-e’ .-9 Q%Rsémssmdﬂy Al a

15145150155160 Leu Thr Ser dy Val H's Thr Phe Pro Ala Val Leu G n Ser Ser
Ay 165170175 Leu Tyr Set Leu Set Ser Val Val Phi- Val Pro Set Set Set Leu
Gy 180185190 Thr G n Phi- Tyr Ile Cys Asn Val ASn His LyS Pro Ser Asn Phi -
Lys 1952002CFQUENGA|ILIATENGys Lys Val G u Pro Lys Set Cys ASp Lys Thr His
Thr Cys 210215220 Pro Pro Cys Pro Ala Pro Qu Leu Leu Gy @y Pro Ser Val

Phe Leu 35 2253330230240 &y Pe9. Rk Lys Pro Lys Asp Thr Leu Met Ile Set Arg
Thr Pro A u 245250255

5 <120> Crystalline anti-human IL12 antibodies
<130> M/47164

<160> 2
10
<170> PatentIn version 3.3

<210> 1
<211> 444
15 <212> PRT
<213> Homo sapiens

<400> 1

20 Gln Val Gln Leu Val Glu Ser Gly Gly Gly val Val Gln Pro Gly Arg
1 5 10 1s

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
30

Ala Phe Ile Arg Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

35
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 15 80

40 Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95



PCT/ US2008/ gp Attorney Docket o. 8215.W.O01 Val Thr Cys Val Val Val Asp Val
Ser Hs Qu Asp Pro Qu Val Lys 260265270 5 Phe Asn Trp Tyr Val Asp dvy Val
Au Val Hs Asn Ala Lys Thr Lys 275280285PBT/US2008/ M%Bn Tyr Asn Ser
Thr Tyr Arg Val Val Ser Val Leu 10290295300 Thr Attgsney Pocket No.@215.WOOITr p Leu
Asn Ay Lys Gu Tyr Lys Cys Lys 305310315320 15 Val Ser Asn Lys Ala Leu Pro
Ala Pro Ile Au Lys Thr Ile Ser Lys 325330335 20 Ala Lys Ay Gn Pro Arg
Gu Pro dn Val Tyr Thr Leu Pro Pro Ser 340345350 25 Arg Gu G u Mt Thr

Lys Asn @ n Val Ser u_Thr Leu Val Lys 355360365 Jy Phe Tyr Pro Ser
Asp Ile Al a T@ruﬂiﬁ' ﬁlﬁl ﬁe’Sé’rlSAéﬁ-’ @sp EFm Qy39byAygdht Met Val Thr
100 105 110
S

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 - 125

10 Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
130 135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
15 145 150 155 ' 160

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
165 170 175
20

Leu Tyr Ser Leu Ser Ser Val val Thr val Pro Ser Ser Ser Leu Gly
180 ‘ 185 190

25
Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
195 200 205

30 val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
35 225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255
40



Pro Gu M WMh Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 3y 385390395400
35 Sec Phe Phe Leu Tyr Sec Lys Leu Thr Val Asp Lys Sec Arg Trp G n

405410415 40 PCT/ US2008/ 004006 Att orney !Degw ﬁ.%g 01 His Tyr Thr
A n Lys Ser Leu Ser Leu Ser Pro Ay 435440 g 951@3&3%82715%2)1 PRT
<213> Hono Sapiens 10 <400> 2 G n Ser Val Leu Thr Gn Pro Pro Ser Val Ser

Gy Ala Pro Ay Gn 151015 15 Arg Val Thr Ile Ser Cys Ser Ay Ser Arg Ser

Asn Ile Ay Ser Asn 202530
Val Thr Cys Val val Val Asp Val Ser His Glu Asp Pro Glu Val Lys

260 265 270

5 Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
10 290 295 300

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
305 310 315 320
15

Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335

20
Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
340 345 350

25 Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
30 370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 395 400
35

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415

40
Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 430



20 Thr Val Lys Trp Tyr Gn Gn Leu Pro Ay Thr Ala Pro Lys Leu Leu 354045
25 Ile Tyr Tyr Asn Asp G n Arg Pro Ser Ay Val Pro Asp Arg Phe Ser 505560
Gy Ser Lys Ser Ay Thr Ser Ala Ser Leu I G n 30 657075BO
Ala u Asp Gu Ala Asp Tyr Tyr Cys Gn ge?ﬂryﬁt%?s?nay %13?19.81“.“8‘56095 Hi s
Pro Ala Leu Leu Phe Gy Thr Ay Thr Lys Val Thr Val Leu Ay 100105110 G n
Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Qu 115120125

PCT/ US2008/ 004006 Attorney Pocket No. 8215.W4fl du Leu Gn Ala Asn Lys
Ala Thr Leu Val Cys Leu Ile Ser Asp Phe 130135140 Tyr Pro Gy Ala Val Thr
Val Al a TrpHigsTvdl ThASGlnSeéys SBer Peo St Led53&0PT616y Lys Ala Ay Val GQu
Thr Thr Thr Pro Semitys G n Ser Asn fgn Lys 165170175

5
<210> 2
<211> 217
<212> PRT
<213> Homo sapiens
10
<400> 2
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15
15
Arg Val Thr Ile Ser Cys Ser Gly Ser Arg Ser Asn Ile Gly Ser Asn
20 25 30
20

Thr Val Lys Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

25 Ile Tyr Tyr Asn Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu Gln
30 65 70 75 80

Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Arg Tyr Thr
85 90 95
35

His Pro Ala Leu Leu Phe Gly Thr Gly Thr Lys val Thr Val Leu Gly
100 105 ' 110

40
Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
115 120 125



15 Tyr Ala Ala Ser
180185190 His Arg Set Tyr

Set Tyr

Leu Ser

Leu Thr

20195200205 Lys Thr Val Ala Pro Thr G u PETARISZ008

10

15

20

25

Glu

Tyr

145

Lys

His

Lys

Leu

130

Pro

Ala

Ala

Arg

210

Gln

Gly

Gly

Ala

Ser

195

val

Ala

Ala

val

Ser
180

Ala

Asn

val

Glu

165

Ser

Ser

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Ala

135

val

Thr

Leu

Gln

Glu
215

Thr

Ala

Thr

Ser

Val
200

Cys

4006
Attomeyigoocket No. 8215.W0.01

Leu Val Cys

Trp Lys Ala
155

Pro Ser Lys
170

Leu Thr Pro
185

Thr His Glu

Ser

Leu Ile Ser
140

Asp Ser Ser

Asp

Pro

Pro Gu Gn Trp Lys Set
Set Cys Gn Val Thr Hs u Ay Ser Thr Val

Phe

Val
160

Gln Ser Asn Asn Lys

Glu Gln Trp
190

Gly Ser Thr
205

175

Lys

val

Ser

Glu

du
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