ANTI - I GF-1 R ANTI BODI ES AND USES THERECF BACKGROUND OF
THE | NVENTI ON [ 0001] A nunber of epi dem ol ogi cal
watwditesshave shown that higher than normal ciPCTUS100TI0P7736
| evel s of 1G~-1 are associated with increased risk for
several common cancers, including breast (Hankinson et
al, Lancet 1998.351:1393-6), prostate (Chan et al,
Sci ence. 1998. 279:563-6), lung (Yu et al, J. Natl.
Cancer Inst.1999. 91:151-6) and col orect aI cancers (Ma
et al, J. Natl. Cancer Inst."1999. 91:620- 5). Elevated
Ci rcuI ating levels of IG-2 al so have been shown to be
associated with increases risk for endonetrial cancer
( Jonat haRREDHCT BRACOVIR Y INrGAS-SOPIDSEE AOTORE04.
13:748-52). On the contrary, inverse correlation was

qﬂ rﬂ%wgﬂeﬁgml evel s of one of the | GF
b'r;%-n'g—pn- P3, and cancer ri sk.

RO8@Her niflhés inebmticai is diteeted h@m@ﬁpﬂﬁas ey ﬁleﬁioﬂqobgﬁﬁratmg

foun i N cancer atlen rat et al Eur r
853 trop 558 SlsBP ryTilen o iofon Stsif Aokt RBRS Fow
Pr eventl on. 2004. 13: 748- 52) [0002] |G- system plays

BACKCROANDOFTHE INGENGIORY cel | proliferation,
IfTerentiation, apoptosrs and_transformation (Jones
dPOa] ~ ERdsse reackaTs g0 vieR 2 cqEgient Bagtiom yystepn fon fEforming
§158Ha1§& fdrRe HAf
S SIS Se phiatlrep RS o bb BEeoht il PAtaaR P sotia
catabyst whilg insidetherriser teecapverttthe feactaots m@cae@etsmd groduct

#alcgt: o%:il ﬁ%%@:r thd'Q qrgggs%}ij&?gbéelfg é}%@-}l %%'Og'lrt & sohds to

peaiver the datalyF=BP- | to | GFBP-6). In addition, a Iarge

DO 0 PP el SOERY BRetstonle p SRR S sgu prcatystis

hrgghnetataddurig murldoﬂ (Hr&gH the rs?#t&ﬂﬁﬁroﬁﬁ&evaba:ssgenﬂﬁ*t&fﬂunng
thenlnsjir(?“ag?l thdIGFIRan | GF- 2R, The | GF syst
OB B TGHER 17 SPOIRIER REBEEICRTOT HONPHVER siaAlbst guring the
MRREPUsO khrotgls e VP sling. Phssalg thOps@hROVapd o t’ﬁé fiser
32; Baserga,et al., Int J. Cancer. 2003. 107:87
Sefotona weond timengap Jadl IREFFERIEATHRB eV hIChER In tum lead 6
4ind&irablfprod iAP ARd p&s%l? ettt tﬁ@&ﬂeratﬁr?g‘:&ﬁtzﬁﬁc)t' éf ﬁﬁ%'r@ﬁtion
ki nases (TK) play inmportant role’'in connecting the
éX%tF’ﬁ‘ cel lular tumor m croenvironnment to the
cel I t. I
ceI Iﬂ | ar @E%rc]%rls%%gﬁ dgﬁc @Bﬂéfs?ﬁ%ﬂ mg&%tﬁ&cé’ t?}n\é %a§§lg
supliipleaisersadoprderite majatam @tmoésmrdhi: gaysalBlsabatiah, the
I

ERE kL Sealafine SN pAUYR A AR e ke O, frpive s
wrdugldy equsl arﬁmn)apﬁnﬁgenemtedanldgloa&egﬁnem& cqtbiysigshonkl be

hese eII a functions could be devel oped
gétchgd toteaé?}{ oﬁ € e&\}e fecﬂsef 5 gand bi ndi ng, receptor
d00dssi bns rféntgm |44,3’631 9056dhe¢lﬁbﬂfs eesiiiglv ai‘seloFcaﬁéadtibﬁ system for

e thl nvol ved the S Hanahi;\n and
EPie e me 44t P oni ol gye VBagis o puot gpabee. A
istrippingngdsiik eo@hmudthfwgihahe e B&t@fys( éscf Af8es BRAZ%h)a baffled
bel. onggHtogtﬂrlece tor tyrosi ne ki nase famly,

CEH PR S paralygids thenggpt to arpgoppsat 2) IGF-1R is
OOl Y exiessrstdan e 4 §yitdn 80 #RthddFor im nlgciﬁe ge;f?ilre?d/on of

a significant, role in pre- and post natal devel opnent

GFOIRATE FORVIOHEN PERIsh SOTRerialyst solis. Thawkstasn find msfiod should
BUloYinpaliblediith Yo QAR PV M@ k&8, 368 B4 bihlad

of an’invasive and netastati c&?ﬁl henot

waked Heuldlse allaydar ropghlyxyeg @:sugbzstmng@f regeralratc;d #xhnon-
., Int J.

%ﬁgg@?eﬁ;g%%?ﬁ a%%%sénﬁ;s@% st'ocherri cal studies

have shown that a nunber of hurmn turmrs express

hi gher levels of IG-1R [0005] The nol ecul ar

architecture of G- 1R conprises, two extra-cellular a

subunlts (130 135 kD) and two rrenbrane spannl ng b

e T L




devel oped to the a subunit of |IG-IR have been shown
to inhibit IG-IR function to varying degrees in
waledo7arsee experi nental cancer nodel s ( Mal oneyP@r/ust007/007736
Cancer Res. 2003. 63: 5073-83; Burtrumet al, Cancer
Res. 2003. 63:8912-21; Sachdev D et al,
Cancer Res. 2003. 63, 627-35; Cohen et al, din. Cancer
Res. 2005. 11: 3065-74; Goetsch et al, Intl. J. Cancer.
2005. 113:316-28. Lu et al, J. Biol. Chem 2004.
280: 19665-72). [0011] In a cé&mer cell, in addition to
pro-survival and proliferative signaling, activation
of IGF-1R has al so been shown to be involved in

SBLV MABS@O@TH\EaH\TWEM!E!_ﬁ‘S et al., Oncogene 2001.

.1997..7 2 4
0071 bt e poBGeiTignfthe taliinion siRS Sismotoi Soigsparaiing
jlaediﬁg)gblﬁis cdmprisipegene, 2001. 20:7318-25). [0012]
Tunor cells have been shown to produce .one or nore of
the cORPRIRERS gm@fa ERE-spligls oy @éﬁgl(qfémlty fley comprising a
hﬁfoﬂltﬁ oﬂtﬁscﬁﬁs%@ﬁ‘tah@é iBRd gastldifag @ty i n vitro studies

have indicated that tunors can produce | GF-1 or |IG--2,

t r ans|cqpfesiiag the walidsrppotbe digher Hemsity@ove thrgughhe tramsition

rel evant and commonly expressed | G- iR the tunors.

Thigat astrahsitigrozdne selidd fligrpf atnitsasid 00 L- fin theepresence of a

silenced 1G--2 allele in the tunor Wéﬁ?genetlc

didpBicaid @RFlowing ubhmeﬂcﬁ@exmya&dtﬁ kés%e&)ig 0S8EOSolfs id¥e and

| G--2 gene (Fienberg et al. Cancer 2004
1®43-53; G ovannucci et aI Horm Met ab. Res. 2003

35! 694:095110‘@% tl%%h%?la@&d %hds%g%ro]m thd trllsiti dciln9

11:60-7). This in turn results’in 1 ncrease
d0H8ly t b emieted cwbpinenidthe gokidrecamprisoenatalyso _pmémtes
. sensitiyv
FARER OB 0L Qo k0 il GBBRLY W By
fthegeort dretheteirc UDptidwLY( tlie\mndrqmadcb:mdyomdgéﬁ%ecﬂhﬁdromrbon

SR B0 D APRFERRR R R Pk B b

sffmiérbymfav ledet ﬁ)%eﬂmbnalﬂbt ithd cu’fﬁ)llysﬁﬁasﬁﬂ%ﬁ)ntam molecular
Theref o

ti bod t
SPE R EI ATk ol 513 EUIe PECt TG SALR 4P 204 ABP 34
lﬂﬂilébdl%dveaﬁkdi HEMArd B fRABYISIHP@R4inBIEaMAki&fd | cacy

m@r ot h ng{; cﬁches that do not efficiently block
%i ol Byt DIUIRERH. SHETERSIOR FOEOmBLIFeS | GF- 2

medi atgrh édHdslifdesi gnal ing in tunmor mcroenvironnent.
[0014] Wth regard to safety, IG=-I1R is ubiquitously
expr eé@s@s‘éhjé OLUHG% ieg %ﬂﬁeés’\,taafigetl ng | G--1R shoul d
have ﬂﬁblaé’ih?"gﬁs ﬁlé@%c@fedfﬁ%laﬁ@%sé 3 dhn the solids

tOXICItIeS resutlng romA act|V|t|eS|n

nor maloutlpswhersin iad goarsirplatadiby & faectiondpiiig Swith K

antib - te f the
Py e m 03 18, pRACABY AP P I h R

or CDenftbhgdiméninthe tapsitish zb@FcoRpiisesianleabives: baxﬁﬂe layer and

??ygzg;%ﬂ%ﬁ&g gli\eaﬁlgﬁlacglﬁ% ld%?rg t:t(se rg?em {}gé glﬁtlplrogcgwa ]tgél. baffle layer

pr o- s @losestad thw @ﬂndls iontleti or (n}abet&\reeﬁ €ild solido 0itl¢t anithd baffle

activat.jon, al t.es motility and netastasis.
[0018%{}%6%51-0????0 e\fé’ ld%QB SSed in many cancers.[0019]
[00i0Y i duhi spwefdriediinghetimeign normal circul ating |G-

| evel ve i.ncre d yisk for devel opi ng cancer

[ 0020 ‘)l ec?aé%l%‘d’a%"j%%aﬂf’@@éﬂ}‘@fw westhroy b the igsitiop zone
many cancger patlentsKg[0021k Hu tunors produce

| GF- 2 Tanging g ey R » [0022] Inhibition
of tumpr growth has b&en denor%trifed as single agent
and in conbi nati on wi th chenot herapeutic and

bi ol ogi cal agents. [0023] There remains a need in the
art for IG-IR antibodies with different or inproved

bi ndi ng, efficacy, and safety characteristics for the
treat nent of vari ous neoplastlc di seases i ncl udi ng

o - T " o Y FNPSE = 7~ IR B AA F™N\ 7 N\ ey ppe—




consisting of: SEQID NGO 4, SEQID NO 9, SEQ ID NO
14, SEQ ID NO 20, SEQID NO 26, SEQ ID NO 32, SEQ
wo Doim7388, SEQ I D NO 43, SEQ ID NGO 48, SEQ PCI/NE2007/007736
53, SEQID NO 58, and SEQ ID NO 63. [0031] In sone
enbodi nents, the invention provides an isol ated
anti body or fragnent thereof which specifically binds
to 1G—-R, where the VL of the anti body or fragment
t hereof conprises an am no acjid sequence identical,
except for 20 or fewer consérdat i veani no aci d
substitutions, to a reference am no acid sequence
selected from the group consisting of: SEQ ID NO 68,
SEQ | RiiNGe catalysBpaxtidizsNve 48 avSagk bﬁal‘yl@ reSidendebiint bh the

NC: | D_NO 93, SE ID 103,
SEQ | %*arﬁ%%% NeHRRINS ’%@?Slsf‘él\l%i 118.
[0032] In sonme enbodinments, the |nvent|on provides an
i sol at(ad ﬁetdaMyb} particlesdg Maﬂshﬁfrezﬁnﬁ\ﬂaivéhn ]?verﬁge catalyst
speci f cal ere the VH of the
agtl b g’fag}fé‘gr@ﬁ Sq iﬁng‘bo‘f‘ EE‘%&H ses an amino acid
sequence selected fromthe group consisting of: SEQID
NO 4, OEDidatt MOwt. Y6 oBER da&l&@paﬁkleﬁﬁ%&@m&ﬁioﬁ@an@ﬁ@e an

ID NO 26, SEQ.LD NO | D NO SEQ | D NO .
43, Sééqa@e 1cA%s sx@ég ig (goggaterg;etf ‘Dbﬁ@g oggpe tota] weight
SEQ | [ffeXal 3 pm[t%%ah thd SRR regedinent s, the

i nvention provides an isol ated antlbody or fragnment

t her eof Lch.s i cal l blnd to |G4R, where the
VL of (mgﬁ‘ RN 15%&?%@? A3y ﬁelﬁtat el 6F1 Q¢ SAPATE Sullimgters.
am no acid sequence selected fromthe group consisting
Ic[gﬂl 1$EQ [xDa:&\IanGBHneﬁiE@hb Eathiyst E%DKD&EQQ% Qv%%o%ﬁhe hakkition
gene & l%%ul\tlgéééﬁ [0 ngtan%@{?’e '@E{?ﬂ @"N@P‘H"l‘ﬁo“'
&Bdmﬁﬁl}aﬂe@nﬂ@real&&haxﬁ A03hilk RoBRABIrEANRRE IriRM S zddd&an

i nvention prqvides an isolated anti body or fragnent
CREPEISE a\EI'fFéh‘Ysﬁfé&’flfi$ putlqts wiieash hevipga cress sogtine!l ama equal
VJT'A@ MpheVdatAlstlid BomiictddOfayOtrorh tRY Hﬁﬁgltl&b 28:%hroug fl the

nmpri se, respect i vel Yy, amno acid sequences at east
@d}%ll@eﬁwﬂ& ghtlets inte aramrbity efiftandpinsisd Eeely afthestandpipes has

PSR SO el rEé‘@ w@%&eﬁ?{ﬁé@f é‘%ﬁ&% BoR %S Outess-

|thmally,4eaah dtaggoipe > dfpved &;OSSE@:tidhamea 26thathel tiBEGLbDzone

e R S R0 A8 Uy R Bt

SEQG“ dndNbe sthBdpiped tSBRQIdhOt Nﬁhneil:ﬁi-havSEf@sk Eedionalfieanadjual to A.

PP ghe fiapin ol Bhadof fpiler e tiangrocs

5&@&ionl 0035] I n sone enbodlnents the invention

jdes.an isol.ated,anti bod orfra t thereqf
021" < oL 9t By CHbRAmSRS Tesvention frlsies {aymgtiodfar
Vepahtidd Bowiigl daedyst artidlad@iirsihgr eof conpri se,
respectivel, uences. i dentjcal, except

am no acid, se
for 2@38?8‘?'%%\&5’%% AT F@*&bﬁgo‘a{rﬁ higherdeasity, Hei qomnrising a

SritytoT theban Bﬁ&hrﬁﬂb@@orﬁ&ih@d ﬁ@tm@ sRatabRt fasthed fr om
?ﬁg d?gup con;?stln of . SE %ﬁ4 agg%SEQ

sendustiog s eatadysh Rertiskes from hlglser demeity @ow@rongh armmsmon

SEQ ID'NO._78; SEQ 1D NO 20 and SEQ ID N, 83; SEQ |

RIOne 26 ERFitEEQIN® dN@ly 8 Sux SEQihORNOm B2 @ MBR

93; SEQ ID NO 38 and SEQ ID NO 98: SEM|BFNO 43 Mndec

S Bel freddtie dOSparbWith Ehd\tbarf $RNENSE&tEY- DPrentIQ8yi ect to
NO 53 and D NO 103;: SFQID NO 58 and SEQ 1D

REsgh gatalyaacels flov ey a g5 Suner o) velogt oF ol [as o tmeters

PEPQALAE A Eh tHehRutd st Patichd iR &l@é’ﬁﬁ%ﬁtl&f‘zdn%ma@& ﬁxq ayerage
anti body or fragnent thereof which specifically %

to |G- R, where the VH and VL of the anti body or
fragnent thereof conprise, respectively, amno acid
sequences selected fromthe group consisting of: SEQ
IDNO 4 and SEQIDNO 68 SEQIDNO 8 and SEQID

N~ 1 AN~ NP~ @ A N~ 1 ~ N




thereof conprises a Kabat |ight chain conplenentarity
determ ning region-2 (VL-CDR2) am no aci d sequence

w0 dentizssd , except for two or fewer am no aci dPCT/US2007/007736
substitutions, to a reference VL-CDR2 ani no acid
sequence selected fromthe group consisting of: SEQ ED
NO 70, SEQID NO 75, SEQ ID NO 80, SEQ ID NO 85,
SEQ ID NO 90, SEQ ED NO 95, SEQ ID NO 100, SEQID
NO 105, SEQ ID NO 110, SEQ |ID NG 115, and SEQ ED
NO 120. In further enbodi merfts, the VL-CDR2 ami no
acid sequence is selected fromthe group consisting
of: SEQID NO 70, SEQID NG 75, SEQ ED NO 80, SEQ

EBtalit dgtsitySEQliEm 2596/ mSmot Esﬂ@nt@ﬂ)e cataly st Paficles having
BB o8 Gt e b e

ltnuénhlnmmspwﬁhladkbﬁstaﬂi Wi Oh of a1 @rmyda ‘?ﬁbtxc‘l’é’s ihtRO#RRtion zone
t,her eof which specifi.cally binds to IG-R , where the
avgie %%Vemﬁe.%gtb@eﬁlzq ?%éaémw{qﬁreeﬂeépr leshbrsedean the total

Kadight dfl ARyt Paiik1GARRAELHBR RS $ohedSiEMmahni Ng region-3
(VL- CDR3). am no aci d sequence identical, except for

four drordeciie theidisplased gatalyst partigles way fros the tednsitiomaone;

\Mhd&rEiR3n sel ected fromthe group
@M%&%&I D K@ gl SEQ I D NO 76, SEQ ED

consi stin g o
NO 81(@) SEQNISDIIN@%OIS@MSEQQ @iyt ito, thSEndi HoNGneI6,

EI(E)Q '11 %QJ%ﬁ?gang '\%cisls%?cu? %Jﬁgrklg% ]d}ggﬁxgEé??al‘fost

tdwy\ﬂzorﬁmumummed sequence is selected fromthe

S 7 S I 7
DD N (58 Bafe 20k Yoor R fechiei Reslis Rt andaby postdigquiiot and
gg 5 iSHQ) hlld}dﬁcuﬂg)gag 1§5Q11)&tm diisgﬁiwe %&MS] Ié@oh@& dutlet and
an i n sone
enbodi ‘i‘}ﬁl’r% Q}WWFW\}% E‘PC% 'E??ﬂls\?wr ge Ql)am“i"%‘?ﬂ the splids outlet and
ant i boly bafflef lapgRBbreidBr Al A Whd fétmécpgy tHe ablioh BLRASS
to | G-- El%’ﬁ where the VH of the antibo é or fragnent

t her eoVherERIF Fanges Gigméhito 1.91¢prefeably-fh t(\/ﬂ-IJQ}DRSS atleasy 250
a1 0 SA9R8 85is el At AT G B AUREONS 511 00, O

; 10, 11, and 12;
iﬁ%?ﬂD Né%stﬂisnoth@r embrilimpnt, grOnwentivdstelazss to20method for
Z23pa SGs: D NGs: 33, 34, and
35 SE i mon?é&aggohﬂ]ﬁio\g%gmﬁﬁgég ID NOs: 44, 45,
and 4arogming DghicsolidsSlovg by parfdrbibyg aBEQyEEndiOK olbfin

60, and 61; and SEQ I D
%?ﬁwa'g%n@gqftéﬁ%gggg%%%gt for one, two, three, or
f our eosepmwting fldnstlnbgas-tsuhcﬂMG\Nlar}ugmerldeﬂsty fiove compsiging a

giti)? t t he i nvention
Yl'l_% esfté%%s‘ios -t tadn ergep Eb%s'sg‘j% nt t her eof
V\hl ch eydudtingahé bolids ﬁmﬁiﬁ each h@ieﬂienswﬁ €108y fohetrMdit@th zone;

the anti fr h of ses, VH CDRl

ik coRoPaSiipedhe CoRge B %x %e g ”&fm liggpgyf gghsition

fromthe group consisting D ¥s: 5, 6, and 7,

ZpRF PR Ré““%mﬂffo 1&?18“& 2f a‘éee}t IWIBH thespreggnge of a

17, SEQ ID NGs: 21, 22, and 23; SEQ 27, 28,

igplaring SE@lavDnConneBeudtlyawith meﬁE@awaagesohceelow and

and 4 1;. SEQ ID NOGs: 44, 45, and 46; SEQ I D NCS:

50, and 51; SEQ BD NOGs: 54, 55, and 56; SEQ ID

NOs: Bﬁmdﬁrﬂmgahd sﬁids avny 55f) thdtrditiorbAoned thabldfif 6.

[cog eé%l ? jments, the .invention provides an
98 PeetdT aé‘F“‘PPa?QHE RPMPHEPEOf whi ch

speC|f|caIIy binds to IG—-R, where the VL of the

ant i bddya solidsrialgyent t her eof conprises VL-CDRI,

VL- CDR2, and VL-CDR3 am no aci d sequences sel ected

fromthe group consisting of: SEQ ID NGs: 69, 70, and

71; SEQH) NGs: 74, 75, and 76; SEQ ID NGs: 79, 80,

and 81; SEQ ID NGs: 84, 85, and 86; SEQ ID NGs: 89,

90, and 91; SEQ ED NGs: 94, 95, and 96; SEQ I D NGCs:

99 100 and 101 SEQ | D NGs: 104 105 and 106 SEQ I D

A NN A A N A A A N~ 1 A A - A A I~

en



specifically bind to an | G--R pol ypeptide or fragnent
thereof, or an G- R variant pol ypeptide, wth an
wa@bdorni1y4 characteri zed by a di ssoci ati on consPErUSZOBKIN07736
which is less than the KD for said reference
nonocl onal antibody. In further enbodi nents, the
di ssoci ation constant (KD) is no greater than 5 x 10 2
M 102M 5x103M 103 M 5xKr 4M It) 4 M 5
xI(r 5M 10 M 5 x 10 M 10 M 5x L(T7M 10 7 M 5
x (178 M 10 8M 5x 10 M I{(T°9M 5 x 10 10 M 10 10
M 5x10" M (T2 1 M 5x 1(T12 M 1(T12 M 5 x 10
13 M 103 M 5x 1(T14 M 10 14 M 5 x 10 15 M or 10
5 M [(0ezplighouttrtdiaemgedianends, the above- descri bed

o oo 530 BALS cLRREs BIGL ST hoRIA L

rel at i (@ atddspdaaing gaeinldEHoBited) aldyyrapt il dran the auide Bhtlet and

t her eof. .or non- hunma i ate | G- F ol pti or

fr agmeRi Iﬁ@ Pé%?@ar%‘ﬁgég{’?fﬁ%é@ﬁf &F ﬁ‘%olfeﬁ%@g'gﬁ’ﬁ&&ﬁﬁ%ﬂf@f and

t he abthedadbsriyelehetdth DDA &SrOfeldte@BFRIN fankhiek BRK A% with
human | G- pol ypepti de or fragnment thereof,

bind t - Rl
and al gd_aﬁg‘ﬁﬁﬁ%o§ "Rdm-hunan primate | GF-R
F{Obl/gie Pt i Ohsticall{ ! BE MRALitIbA 6RO orh NFG4 gl&aﬁﬂ{)@' baffle layers,

engo inents, the above described ‘anti baodi es

fVagREhe displacens easiinlgtyase pidrrrd) regpimate tuthe haffledayer closest
Sto'th@6QidfowefE (i) bfivdeHthd&liide 'B*&fi?ﬂ mrk%xé baf‘fnﬁaﬁerl Hloskst to

a malignant cell, "a neoplastic cell, a tunor cefl, or
aheselids entlet  Optipnal]yo G85Tansitioncone eninpdisesattisast bfwepair of

' i i f t.h | ock.
U S ity A P AP B B0
frotatérbby 8frideghienerdativetthehd sesohd laygr oftthb phivaif baffleslayers.

iRsul in growt h.f.actar-. -1),0r insulin growth_._ .
Rty %% Rieratiatyeibeity de dishisbine @it e Basgision zone is
d®6z ti/ecbraptdtiodi es or fragnments thereof bl ock both

G-l and 1G=-2 frompinding to |G-R . [0066] In.
ity BitrteiHed bR impRyy o) thestotifp eampries sroelyeagicles

f doRgHBinE Snd1BAaNBOfieve\RitR h?dﬂo@ﬁ‘b% and/d bﬁ‘#@a Qllydrocarbon
proliferatiaon, 1G—-1 or 1G-2-nediated -Rl

pREEPR OF thesginomd (@) gy hydspqarbprosndior eyspmpedhydrocarbon is

| St Stk brd dhd OflalyEidRtidied #/thd ﬁr‘mﬁﬂ?ﬁ b4 tasstri{);ﬂg% gﬁﬂ:\{&cy

descri bed antibodies or fragnents thereof fur

b haasie> Qo Opsioppldyy dhe displaging@ak ifestéans cdthe stetw. has a gas
[sg?;@@ﬂcid_l ReR2Ity gﬁfﬂ%quﬂgﬁmhszon& B? a@lggéf%.(fb.egﬁg{el %écqf second.

anti bodies or"fragnents thereotf are conj uga{ to an
d88H] selWihieghé trensitibeezopeoup consi sting of cytotoxic
agent, a therapeutic agent, cytostatic agent,

bi ol oglixthe averape catalyst fiak ogtiorallpepigded drong 15 PhA; taligs
enzyne, a virus, a lipid, a biological respondesec

nodi fi erKgphar maceuti cal agent, a |ynphokine, a
hetero%gvu& anti body or fragnent thereof, a

det ect &bl ¥% abel , pol yet hyl ene glycol (PEG, and a
conbi nation of two or nore of any said agents. In

f ur t hefii) énboatragertaglydt hesidept o tionel aptiapally ranges &becs sstonds to
from tﬂpmgl}rju%g consi sting of a radionuclide, a

bi ot oxi N, éﬁ‘%é/)rrati cally active toxin, a cytostatic
or cytotoxic therapeutic agent, a prodrugs, an

i mundfidgtheadvieyagachialyst Hegdtydradietiti io bptidmaly 5253pmnden or
m)difilggs, 208 a conmbi nation of two or nore of any said
cytotoxi¢ agents. In further enbodi nents, the
detectable | abel is selected fromthe group consisting
of an enzyne, a fluorescent |abel, a chem | um nescent

| abel , a bi ol um nescent |abel, a radioactive |abel, or
a conbi nation of two or nore of any said detectable

| abel s. [0069] In additional enbodinents, the

i nvention includes conpositions conprising the
above-descri bed anti bodi es or fragnents thereof, and a
carrier. [0070] Certain enbodinents of the invention

o o, . o S




ID NO 113, and SEQ ID NGO 118; and wherein an
anti body or antigen binding fragnment thereof

weowpniseng said VL pol ypeptide specifically bp@mEs1007/007736

IG-R . [0076] In some enbodi ments, the invention
provi des an isol ated pol ynucl eoti de conprising a
nucl ei ¢ acid which encodes a VH CDR1 am no acid
sequence identical, except for two or fewer am no acid
substitutions, to a reference VHCDRI am no acid
sequence sel ected fromthe grfoup consisting of: SEQ ID
NO 5, SEQID NO 10, SEQID NO 15, SEQ ID NO 21,
SEQ ID NO 27, SEQID NGO 33, SEQID NO 39, SEQID
I\IO 44(1v)$E@ dpfiovelly 4OleasiBR0IknNEd A4 at$&Le: b6 selre
ID NO 64; and where an anti body or antigen
g’sfragmsnt t hereof conprising the VH CDR
Wmﬁ | cal & Yelte dmblodirh&dt; Bk cafalyst wadﬁaﬁct@a’a@qym the

the VH CDR .am no_acid sequence is selected fromthe

GeBtifor sARS Broygh the sokgypytlst gyl ingo thspypsireamyend of 2 sGmdpipe
hbBViNGa sténdp %ﬂ)@ .@é@tm@é‘l are%ErQ at@ptha%k arldh &R the
33 8EQ I D 39, SEQ | O DB NG 49, SEQ

dpvmesreasa endsef}heltmplmo ﬂ@m@ileéEQonwrN@l reagtor D7 e riser

e t
T ORI B ISR DU AL s i
gacirhobrpa amSﬁ seciiomel :sreq deritte ¢atidpstiis ednduetadepyeayf foom the

W%Bgé zt)ﬁél\ﬁfro t@g gglﬁ Cs@?ége fntltlll ttls 9 Q? ’ra 6) n]iuf';lﬁiél 31; gadxglplpes to
tlonslefn |cngvew$19n S@tdruha@tarﬁplpSEQhMMg (i) an SpSprdat da

Hior R e o S0 Al SRR e

bBingSFQvEDCIISs-séflionahate SHQhRRE bexndtted tBnditivhesone abtlet (i.e.,

i bod an en bi fra nt thereof corrprl sin
PRE SReHbL Bt AR T oISt B  siRg SRPROHREHBE oroin
eaii)ﬂﬂ‘slﬂﬁ Réftortddenpyise PRIy Y ridet faSte ek W]h%& ﬂh% cataé)yst is

sel Lﬁﬁjf)rognthe gr oup co i sting of: SEQ
3@&5? mthe deypstregniend qiseachsEndpypgdntozs leasE@q miper of the
N@régctOISEQ ID NGO 34, SEQID NO 40, SEQ ID NO 45,
ID NO 50, SEQID NO 55, SEQID NGO 60, and SEQ
6§>Ptlp@@17>8]at eastaopastien b tieratalyst in Hhe transiionizone is in a
@lﬁlﬂﬁkéﬁeﬁeda the ﬁlﬂh%& e ﬂé AL d%ﬁgllt QRAPLE 54 ﬂglg?’-m or less,

nucl ei ¢ _aci d wh encodes”a am no ac
ga¢ ydwran thespisi a:wlum@fm;ppn foﬁbulﬂdm atghe tatakyist eutiah of at least
8%odosubstitutions, to a reference VH CDR3 am no acid
sequence sel ect ed from the group consisting of: SEQ ID
9197, SEQuidthéd@mbbimSEQheindtioh ZelaBEE hnddivd &% making
%@n DCJ}@EB%? SEQ ID NO 35, SEQID NGO 41, SEQID
Sy » N0 51, SEQ ID NO 56, SEQ ID NO 61,
and SkQuiabtinen 6@, coatrdning et astrorenixypedde othans ABOn

nt thereaq corrpr|S| ng the VH CDR3
c%&émf"g%éa}@%s%f‘ﬁ&se%eaf In further enbodi nents,
t he Visefphithgihic vatahyst daﬁewsemle thesolsfheaidebridiOfihgd Jiteleast a

PErtR o118 S2alfhe g ame oyl Sy st ks 91 st 100
351{SEQIDI\IO 41, SEQIDI\IO 46, SEQ ID NO 51, SEQ

i the pesgnpeoRmdisplacinggps Shyipg crmteneurrerdhywith respect
sone enbodlnents the invention provides an isolated
pniuyemagd c:wtlystélwqrrprl Si ng a nucl e| c aci d whi ch encodes

d d
o L RS A5 s ST bR e

’tlie—tﬁ[ﬂlaltlcmmane amﬂthemequence sel ect ed fromthe gr oup

CO15) b8 5 RS L e s 5 Ml R i
SEQ I D NO 99, SEQIDNO 104, SEQIDNQ 109, SEQ ID
NO 114, and SEQ ID NO 119; and where an anti body or
antigen binding fragnment thereof conprising the

VL-CDRI specifically binds to IG-R . In further

enbodl nents, the VL CDRI am no aC| d sequence | |s
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enbodi nents, the 1g&4 nutations conprise S241P and
T318A usi ng the Kabat nunbering system [0086] In sone
werwodi13ent s, the above-descri bed pol ynucl eot i BEEUS2007/007736
conprise a nucleic acid encoding a Iight chain
constant region domain fused to said VL pol ypepti de.
In further enbodi nents, the light chain constant
region is human kappa. [0087] In various enbodi nents
of the above-described pol ynucl eoti des, the anti body
or antigen-bi ndi ng fragnent‘?hereof conprising a
pol ypepti de encoded by the nucleic acid specifically
bi nds the same 1G—- R epitope as a reference
[oo2or | or(abncﬁaiblyaﬂieittmdly:oﬁmgaeumWsésect ed fromthe
group onS| gﬁ of ML3-C06, ML4-Gl1l, ML4-C03, ML4-
BA Kt 2- @4, or a reference nonocl ona

ant | boghya dEHtél mlebhaﬁn@&bﬁﬂedwad ected fromthe
group consi s of P2A7 3E1 1, 3B8 65 ﬁl ﬁﬂ "
20D8. @Blldliplapilzzaesi% logptgd @1‘@1’6“ istanc %EA"Z“% catalys
vari Oldﬁ'rlett\bﬁéreﬁf@%ﬂﬂ DeaYe Selafeditierhas Baustiod a3k Abaith K
pol ynucl eoti des, the anti body or antigen-bindi ng
fragnﬁmuynmépﬁb93é©dﬁilS|ng a pol ypepti de encoded by

ucl bdtslys a@i‘ﬁé@é&ﬁ
ﬁ@:’&@ ong);pﬁﬁﬁ'%l éntl{)geﬂgétgé PN S oPedly . bl aining

ragnent sel ectéd fromthe
RGP eodersilatsievg, afd ML3- C0O6, Mil4- Gl1, Mi4- CO3,

Wa. b r HAAC fronsit
nmonocl éﬁg f % ﬁ%yEb%ad? aﬁr %%%c eg%rag% lﬁtb escl tl?an Zone
fromthe up SiKgin P2Kg 3E11, 20C8 388
P1A2. Zgﬁigg%@58?§§ m:g é%gsgﬂzmcand P1GL0. 2B8.
[0089] In various enbodlnents of the above-descri be

pol ynu@ et datrdyst patticlesrhaive ap axeiegg Faaly sbiesidgrea sime m th
polyp ti %H? | & 1Y 0BRinusCapt for
five gf gﬁ%ﬁ&ﬁﬁ%ﬁo g dﬂégggfﬁéutponslmfoo90] In
vari OL(su)e ﬂiwrdutatsesﬂp@nuzﬂesnh sheatyansitietezanei gy an average catalyst
polyn t ol ovi des an anti body or
ant i ge %Zé’}tlpgg%%ﬂ hﬁélr r}l%rstorrpri sing the
pol ypegx) zde@rscgsied %wflllliteoa‘nalgktmaa:ndesi iah, the ransitiom dene have an

a linear to or. a near .conf [ I .
oo t o gioles iz pha23 ohBH <R Bt Nsf BheAMH the total weight
above- @ke@@‘{]yggﬁrtmégﬁﬁuﬁéﬁmm@k%mﬁehe ant| body or

antlgen blndlng nen ereof ¢
pol ypefy 1519‘1 "f“HLAﬁﬁl & lg?%% 8 19&1‘6 millimeters,

rrultlv 1 tran?égq}d}gmﬂoqery@u | east two heavy chai ns
and at |’east ht chains. [0092J In certain

enbodi v the @)‘rﬁplﬁﬁ’@gﬁ%%ﬁe“?i’é‘%crl bed pol ynucl eot i des,
t@ﬁz ti qaqyreﬁ'iec?é?ﬁb&ﬁﬂem B techsftichaoRe ofipeis@nd plurality of

sing the pol ypeptide encoded by the nucleic acid
@tamsttquslp@ccefthof thercataly strraytletsHsying R Hioss sacHanal AFasg! to

8%1 %{)He pﬁgrglrpétrigé gg a)fottﬁﬂl he ERELR0E 6RTRIEFPANAY frBA the

e enco e nucl éic acid is_bispecific.
[@m-aﬂon zoneahiovgh eedb@"dhﬁphtrelndfcatah:est aptets infe egivglily of
p ucl e |
LA BBt S0 ERILA0F K o2 AL e some
téressnmhenai Al a:k the nprlysieoutleg m/yvhmhdt bq>rg1¢t:t5cm wherem the

RSB B RS e S IATRE L L1 R s

IdBRAEFSDESCRIPTION @F THE DMWING&S nonocl onal Fab

ant i body t selected from t.he oup co 0
OEOO%SE- a)%{cgﬁ/[ﬁﬁﬁe@“ ﬁy I%E‘Bfwf:ﬁéeacm %ﬁé&% and
N&gbggﬁmnigpgﬁgnbauﬁﬁ[ta|n ot her enbodlnents of the
above-descri bed pol ynucl eoti des, the anti body or

anti gen-bindi ng fragnent thereof conprising the

pol ypepti de encoded by the nucleic acid conprises
heavy and |ight chain variabl e donmai ns which are
murine. In further enbodi nents, the heavy and |i ght
chain variabl e domains are identical to those of a
nDnocIonaI antlbody produced by a hybridoma sel ected
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[0107] In sone enbodi nents of the above-descri bed
pol ynucl eoti des, the anti body or antigen-bi ndi ng

wo e@girerss4 t her eof conprising the pol ypepti de ePcDusziongo7736
the nucleic acid is conjugated to an agent sel ected
fromthe group consisting of cytotoxic agent, a
t herapeutic agent, cytostatic agent, a biologica
toxin, a prodrug, a peptide, a protein, an enzyne, a
virus, a lipid, a biological g esponse nodi fi er,
phar maceuti cal agent, a |ynphokine, a heterol ogous
anti body or fragnent thereof, a detectable |abel,

pol yet hyl ene gl ycol (PEG, and a combination of two or

9924]lof ~ dWGSs2Adnd ghschempticallyrsheuta perbien oheneastion|system
Ce?&:&td? ﬁ)a%ge?ﬁﬁodilﬁxeﬁ?% L Gl hfiG the group consisting

0 | onuc of OXi n, an enzymatically active
t[oa2s], a RigGt dshaws exmted;;ten‘bunametdhar@mncs:foagarappaxatus

prodru an i nol o aII ctlve l'igand, a
ﬁCSP@é‘?%gﬂa“reég @Snﬁ%c#‘f’ e 18? a combi nation of two

e QIGaMpYcliemdlically elidxd £n agpathtus abcorditipttaian entbodiment
errb I ments, the detectable label is selected fromthe
g‘?fdbﬁ“bv&ﬁg%'tl ng of an enzyme, a fluorescent |abel, a
Cloedl] UM ess sieniARally sRowd 2l HpParAas 8¥ordiab @ an 8mbodiment
radi oactive | abel, or a conbination of two or nore of
a@kjthe iventienect abl e | abel s. [0108] In sone

o] e g ST bORBGRU i GINES 4g

| embedimgnholthh énvestiondi ment s, the invention provi des

L, P, B08 ly BEONARS raygonais oo

peﬂxbmimieabbfﬂhesnmﬁonper ably associated with a

dition t he i nvent
olcaPhce HsLe b 0B ?gﬁrﬁtgmgeéw AL HifE o an
fuhb&ﬁhuﬁmbpmmﬁﬁﬂmmpnthe |nvent|on provi des vectors
mhere the poI_ icl eot ) ssociated with a
..... G il .:'- I I 3 21N ts, t he
I [tmrn} i onTiRy ﬁwem @m@st lhqdnqs R &’i@étﬁ#eﬂ;@ ofdl rétid3Rifybetween
or fragnment thereof which specifically blndS | GF- IR,
cslmiw%m@f dha displapine£an ddet ing) transionzone And fhe mayigum
C Pl i@ 5IR1s3R R4S sgl@&;scﬂé\b%goﬂé)b%ﬂké&l ﬁ@ﬂd coﬁﬂéi:ted to the

recovering sald anti body, or ]zgj;rrent her €o
fdwn@reammﬁfbﬁwplqcn@enhmﬁu afteRle & Saﬁfm in the range of

' §@¢1 O 8@%%3‘1%/&@9%9}' ﬁ/fpysetcrt‘?7ﬁf’12é!/ﬁa2d§‘e%§ rﬂr@fé?hbly 200

some enbo I ments, the |nvent

plhéﬁz"ue@tq 300 ol 6 dsepvdl957§éqg(m ffecs 6md d6RHE/by *¥4¢0, in one or more
YR ROl bl Bption

anondxiciyldise l‘ocatgdnrdlstmhrerlé abootip nomnemgon ﬂ»etween the

| d fi bi nd
CABYAT R € BEPy a5 Phig! -Bh SRS shoirosshinSbF Bl siandpipe. The
t halune d6r Dmm be dergmired fedm viedektiontisd mdﬁm‘éSpWhmsK ranges

113] .In._s d e invention provides a
g‘ ér”ttf’dr?oé’f)‘?‘fﬁgggy }F\'ﬁm;mg 't%iﬂqat ed VH encodi ng
pgli(mqlc: ePhd gﬁeﬁﬂm&m &ldo lrﬁ@ﬂesl/hﬁﬂarl/iodtﬁe Gmdb‘lﬁ@'y thzllt in an gxygenate—
pol ynucl eotj de ere t encodi ol ynucl eot.i
atRIolefiB IeACtion SYsiF Ty aﬁapv%alsr ¥%‘PF‘@é°P &@Mﬁq%w in'the
c &E{H&t@ﬁ ZBCbEDS Mé&'fl) GRS PIHRE réiltd i1$ ﬁﬁpk%ﬂs&fs
at least 90% i dentical to reference amno a

s displasements(s|coapPIPE LFRICIFBC Y BRI Yeg 1% PW%‘“&FIEC'SEQ and

Ngrﬁgwh%d%%ge éﬁ&ti NG h£8i1sobeen dR D Ere t1819n DEGK ) denate-to-
4 and SEQ ID NO 78, SEQ ID 20

anttf@.c_t@m@nmsteas traggition @omlsrzl@cgndﬂsé@lwmn bggnaintained

SEQ ID NO 32 and SEQ ID NO 93; SEQ ID NO 38 and SEQ

ID NO 98; SEQID NO 43 and SEQ ID NO 103; SEQ ID

NO 48 and SEQ ID NO 108; SEQ ID NO 53 and SEQ ED

NO 103; SEQID NO 58 and SEQ ID NO 113; and SEQ ID

NO 63 and 118 and vvhere an antl body or fragrrent

Y o o o




region is human kappa. [0119} In sone enbodi nents of
t he above-descri bed conpositions, the antibody or

WO ea@girerss4 t her eof encoded by the VH and VL enchdi/ng007/007736
pol ynucl eoti des specifically binds the sanme | G--R
epitope as a reference nonocl onal Fab anti body
fragment selected fromthe group consisting of
ML3- C06, ML4-Gl1l, M4-C03, ML4-B01, ML2-EO01, and ML2-
@4, or a reference nonocl onal, anti body produced by a
hybri doma selected fromthe group consisting of
P2A7. 3E1 1, 20C8.3B8, P1A2.2Bl1 1, 20D8.24B11,
P1E2. 3B12, and P1Gl10.2B8. [0120] In some enbodi nents
(ﬂv enfabrelatinedy Highoalalysd ﬂ@m(pn&e tiaosision tzhee)arfti0DACY m7 sec and

PAPSTT LATRAEE” SEORERH o) I Kl R Sog v EREs, O ot

nwmroisJ thnaﬂanﬁabn aphé bbﬂyo:ﬁyg&gﬂﬂenb o&éﬁrﬁféaeﬁbrf §ﬁt€rﬁ Ban

u onS|s
%{fﬁ %Bﬁ °R/ﬁrf S‘%‘Hg‘m%ﬁ%‘aer tWS@OP@pg? glmgéhan other
rmﬂaizbama{almtéalaﬁdﬂ SAYCRS, ¥ hidivBd LARRC S8 ﬁﬁlge&
%g%.grogp consfgflngegg P2A713E11 Zgﬁc S a gas
Would sghibits significant deprepse mriripnios effmcww@ gflux of
kyyﬂg,nﬂﬁts&: AfdalRve. [0121] In sone enbodi nents of the
above- descri bed conpositions, the franework regi ons of

t (8330 arwh\k1tpfbp9}§eqﬁwe§tcmdethmmotémmthemto fifigdized-
t 122
AL TR achBh 1B 1 R URO bR o AT B8 mcpts of the
anvemsinay Axcotdinglye mpecﬂsext'mwfenenn odi dbe b‘ysﬁdwcﬁﬂddand VL
t to.a I| e or

S RN
ditiditedenliéds whctidresyahavcusiigsctidenste festRas ptddmas oletﬂihe

f h é e co.ed by the VH and VL

i “" corrprlses

6[’00343]ast Ih\aﬁ]di&avd/-c@ta@lsﬂﬁsaaﬂi&a @Istelne %Slld?ﬂﬂldlésgﬁtvmg activity
ai ns &@ﬁﬁ b I.Ln sone, enbodi nent s_ of
op calalyztng the, gsitdrFpution; asm introdueedhong eroagredisers: afftadasired
tfBedsectk igB6RIRIEDMIS e ek &ﬂﬂ &Jbﬁ%‘ Qﬁ&hof the catalyst inlet.

pol ynucl eotides is multispecific
perioksreagty avitnihe seialysbio malaegw@ rdtesnrenbpx@dﬂctemub@myst

Rrdae Y

bl Spe Id}f?g@é? K he?%%&s)g%ép% g%@?«%dlg?sfsfo ed flow up the riser
a(bévéi @esd@mm%gam eingotiomn)ito the, daviestrai dmdd;ftm riferafmemt

V [

poI nucI eot I des g%n Mrlres eég gge\lfgkapggﬁq ?‘ oga‘hleast L.5
\mﬂﬁﬁbbleathBnBethl. chatdeast B lmhdtqrslmnm rheast A nietérs Jarat least 5
SHB 0P DB O Bl SR B B et
R—ﬁ@antlletsmi'}lesfsr dgrealidmetet efthediskr @m drg og&:aPp length of the riser.

nsi stin 3-C06 4-Gl1l, ML4-(C03, Ml4- B0l
VD T §%a s &an’"f”&lE%%lﬁﬂhet%f&ﬁéh%m&m&osfhsfimeter
tolﬁehealbmr @t dﬁocathﬁmmmﬂ&smieir Npinddne thdiekBatyiof device.
eof encod qﬁ t he. VH and VL encodi ng
d@ﬁ?ﬁﬁ 8@5*68% FP@ ek theaisgy isoanedtemio 2 prappption zone

wammi@h@ ﬂ@i’fﬁiﬂ&ﬁoﬂ’ﬂbﬁhe 8h@ofdIb MBre gA3-Joiak Q@ﬂarators (e.g.,
enmbodi nent s, Eége heavY and_light chain variab
1p

(%ﬁlgf‘ﬁ sepqr @OT Ph Sepayatipg sqlpfbggﬁék:s guqhﬁﬁf@mjyﬁ;mnd catalyst fines
T DRIV, B, AL AOTR, 0 SEA AT e can e

Sowpled ipany cquyepieppmannemd Pl GL0. 2B8. [0127] In

us
e onae EFR ARl Hosh B S RISHRARE L Eklion devices, s flow
ihesperstediptpn |h§h¢g derksgyp(phmaem sadigspflowcad lbvye:t dlmmxty
nucleic acid is humani zed. [0128] In various
enbodi nents of the above-described conpositions, the
anti body or antigen-binding fragment thereof
conprising the pol ypeptide encoded by the nucleic acid
|s prlnatlzed [0129] In varlous enbodlnents of t he

o o o o " ' g,




t herapeutic agent, cytostatic agent, a biologica
toxin, a prodrug, a peptide, a protein, an enzyne, a
waRad173s4 | i pi d, a biol ogi cal response nodifi ePCT/US2007/007736

pharmaceuti cal agent, a |ynphokine, a heterol ogous

anti body or fragnent thereof, a detectable |abel,

pol yet hyl ene gl ycol (PEG, and a conbination of two or

nore of any said agents. In further enbodi nents, the

cytotoxic agent is selected fromthe group consisting

of a radionuclide,a biotoxiﬁ,oan enzymatically active

toxin, a cytostatic or cytotoxic therapeutic agent, a

prodrugs, an immunol ogically active ligand, a

Hpoaeglycgds) flespopnsehniedidel dFor egamplecimndn emabodimenf whaye the

Qr .e of .any said cytotoxic agents n certain other

SR At Blo B o R Yol slabe e T s et

aglensipy flowshateixitg tiaf cyeloreneparator ataik HaoaskE 8 Aplk@bThe Icver
m nescent | ahel bi ol unj nescent | abel, a

chem |

r‘gB?IS’a PR exths passeg into ‘gﬁ REFUFACIONA seRargipp Sigee. s alcpthe

a4l sagélunrabaet é&isﬁ‘g'fﬁﬁ?isﬁaasée@lﬂ:@bf e epRmtisAedeB Suse

of the above-described conpositions, the VH encodi ng

PFBF GYrlencesPrimton stages areanatasrisetlnetiiciont, spaetpspdugt s el be
b : ' L,S; ' cond

ELRDIER Sl E Y LRl kR, B B2 i

d80FHuc| édier guiting the dirdés, pheasdidoiatal yd fiwint b highler dettsity flow

GRATEL Bl Sy PRI PReRB A RBOUPR Aok st

cepantienbesdelndntas, enttodithents thearmiskioa@odtde pomains arfhuidized bed

copi es . agf the.sa ronot er,, hi .further .embodi nents,. .

R Bne By stfioS LRl Fnebtiured rof: e dinifigad corplgaupet in the
ltrans@ioh @ofie dotratiareigrd thet dbviiona eddof ihd@shsition zone

C ogitions, the first vector and the second vector
3’?1?%% a'}ﬁtﬁﬁnﬁlé’c?ni 7014 tnHptes Hgdie fangre sfandnives. As isthe gpse

atifiethearingmiontahs, Bk cAtiR sBRAQKE sﬁﬁ@;ﬁ?é ROSkFRMB19 3 fHeFBfn of
the first_ vector and the second vector ‘are contal ned

ifthidizedsplidst Ehedepniteqapsopeningof the fragsitien apmpigicenmcied to
‘ . f Lon: . . .
S AR TG oS, CORMELAN Pl o
I (1R fransitiom zsing glopmstreat dfo theupsicemdysoighddhd0s t

. ' ' | f
iR ipe S G5 RS obG A bl 49 SnaBloe 16 B Mnstogam
ppovingof the standpipk whichrie dommestpdan tiantpsedy apenfogadfnRatiser

r gaf . Whj eci tically.bind -lR conprising. .
ALE B st SRS BER, “Fhoed g el P st PERARS isen i
detohetiayailablefto agmimie thh gnesblidslreadtiont viieh thenbedkitdBkntia a

f.4&h bove- descti bed net hod, .the inventi on provi des
5?‘%?%?1 %%l%f’ ﬁléne\ﬂ%-i %ﬁ HRES T OBHAGS PBEPHEMY-des, and
ee3s]er i rRyefebeblpni pditidiy of e sblidgamanist frbeT @elcataly31 8&d and/or
h% ﬁDEE nbgdlnents%.tq |n%ent|on £FOVIdeS an . .
$h FBE Gy Plagmeniting 1B 6371000 <R Apierira can by dieriad into a
Irégenkftorp M@ U6&diodin thetralay@r £98 bt Wat ke estalyst for
58146 I n.some enbodi nents, the invyention provid

YREHER 19 tRaCEsacErer Sandom; 28 comy e b iER Bf Betcntadysshed
istibsidnganenslirighifoo Yonec Wakh d8aB5Es 9&1}%@ R Bhe/ ek Rrator,

as well as the vectors therein. '[0147] hi various
dhmrsacnmnied carlysheambpdistrihuted ¢-peoat the tepeSthe catalygtbed. The
NG REKE YS! RRlrh ﬂ,% ok

pol ynucl eoti de are eac .tggg?%@/?'ytg?é‘g% (gﬁtgg c%&altyﬁt %ed can be
PRY AoREniqnY ¢catalyst distrifrution snethdxh divieding cofvenitionalooethods.

I beg: . e ' I.de an
IEERY, AL i R B RO I R BBy B
sbaperfradmiiobedylindemiz., i tnbt baying avireulapp@ssbdofional area, but
associ ated therewith, and are cotranslated into a
single chain antibody or antigen-binding fragnment
thereof. [0149] hi various enbodi mrents of the above
descri bed vectors, the VH encodi ng pol ynucl eoti de and
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consi sting of stomach cancer, renal cancer, brain
cancer, bl adder cancer, colon cancer, |ung cancer,
whe@adi73gancer, pancreatic cancer, ovarian canP€r/pszatoo7736
prostate cancer. [0162] In various enbodi nents of the
above-descri bed nethods, the animal is a mammal . In
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purifed anti-1G-FIR Fab anti bodies to human | GFI R
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[0188] Figure 26: Imunoprecipitation of 1G-I1R and

INSR in mammal i an cells denonstrates ML3. C06. 4. P. agl y
w@eiorhosg4 bi nding to I GF-1R but not insulin reRPe€pUsSI007/007736

IGF-1 R and I NSR proteins were detected by i mmnobl ot

(Western blot) analysis with nouse anti-human IR (A)

or nouse anti-human G- IR (B). [01 89] Figure 27.

Rel ative binding affinity neasurenents of ML3- CO6 Fab

for (A) hIGFIR- Fc and (B) m G- IR Fc. The x- and

y-axi s scales are identical “flgr (A) and (B). Residuals

for the binding fits are shown at the bottom of each

panel to indicate the applicability of the 1:1 binding
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For exanpl e, 4-hydroxyproline may be substituted for
proline; 5-hydroxylysine may be substituted for

wo y®irner3s8- net hyl hi stidi ne nmay be substituted POF/US2007/007736
hi sti di ne; honoserine nmay be substituted for serine;
and ornithine may be substituted for Iysine. [0201]
The term "pol ynucl eotide" is intended to enconpass a
singular nucleic acid as well as plural nucleic acids,
and refers to an isolated nuc]gic acid nol ecule or
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ant i body or i mmnogl obulin conprises at |east the

vari abl e donain of a heavy chain, and normally
w@empnises at | east the variabl e domai ns of a PEHV$2007/007736

chain and a light chain. Basic inmunoglobulin

structures in vertebrate systens are relatively well

understood. See, e.g., Harlow et al., Antibodies: A

Laborat ory Manual, (Cold Spring Harbor Laboratory

Press, 2nd ed. 1988). [0210]1 will be discussed in

nore detail below, the term *fmrunogl obulin" conprises

various broad cl asses of pol ypeptides that can be

di sti ngui shed bi ochem cally. Those skilled in the art
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Servi ces, "Sequence of Proteins of |Imunol ogica
Interest” (1983). Unless otherw se specified,

WO edoenerses to the nunbering of specific am noP@UU82007/007736
resi due positions in an I GFIR anti body or
anti gen-binding fragnent, variant, or derivative
t hereof of the present invention are according to the
Kabat nunbering system [0217] In canelid species, the
heavy chain vari abl e region, ferred to as VHH, forns
the entire antigen-binding domain. The main
dlfferences bet ween canelid VHH vari abl e regi ons and

hose derived from conventional antibodies (VH)
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bind to epitope "C'" with a higher specificity than it
has for related epitope "D." [0227] By "preferentially
whrewda17384t i s nmeant that the anti body specifiPRel/U§2007/007736
binds to an epitope nore readily than it would bind to
a related, simlar, honologous, or anal ogous epitope.
Thus, an anti body which "preferentially binds" to a
gi ven epitope would nore likely bind to that epitope
than to a rel ated epitope, evyen though such an
anti body may cross-react with the rel ated epitope.
[0228] By way of non-limting exanple, an antibody may
be considered to bind a first epitope preferentially
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al so be bispecific and bivalent for each specificity

(termed "bispecific tetraval ent anti bodies”). In
wa@r@rhemnsenbodi ment, tetraval ent m ni bodi es orPdDI#ELM7/007736

del eted anti bodi es can be nmade. [0239] Bispecific

bi val ent anti bodi es, and nethods of making them are

described, for instance in U S. Patent Nos. 5,731, 168;

5,807, 706; 5,821,333; and U.S. Appl. Publ. Nos.
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of which are incorporated by17eference her ei n.
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includes without limtation transcription of the gene
into messenger RNA (nRNA), transfer RNA (tRNA), snal
wh200rpi138RNA (shRNA), small interfering RNA (sPEMBY2007/007736
any other RNA product, and the translation of such
MRNA i nto pol ypeptide(s). If the final desired product
is a biochem cal, expression includes the creation of
t hat bi ochem cal and any precursors. Expression of a
gene produces a "gene product,” As used herein, a gene
product can be either a nucléic acid, e.g., a
messenger RNA produced by transcription of a gene, or
a pol ypeptide which is translated fron1a transcri pt.
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System Lynphoma, Cerebellar Astrocytoma, Cerebral

Astrocytoma, Cervical Cancer, Childhood (Primary)
wokpatosed | ul ar Cancer, Chil dhood (Primary) LiR€r/US2007/007736

Cancer, Chi | dhood Acute Lynphobl astic Leukemn a,

Chi | dhood Acute Myel oi d Leukem a, Chil dhood Brain Stem

A ioma, Childhood Cerebellar Astrocytoma, Chil dhood

Cerebral Astrocytonma, Chil dhood Extracranial Germ Cell

Tunors, Chil dhood Hodgkin's Di ease, Chil dhood

Hodgki n" s Lynphoma, Chil dhood pot hal am ¢ and Vi sual

Pat hway G ionma, Chil dhood Lynphobl astic Leukem a,

Chi | dhood Medul | obl ast oma, Chil dhood Non- Hodgkin's

L braswsrhchann pliphrsis dlqahalsnd their Somturatediconntatparts, c.g.,

P 080 S IR SOLL PO R o

S fqthyheﬂmgh*j,mmqmd etleinj ﬂ'odhaldelhydeﬁ dizhethylt daWBohadd) dimethyl

hoc kem a,
%&ghlg ?CEX/R %é;engcf@e SR m BWe%é’r‘?Eeéﬁlf eiheanes pseferred
T@albbdﬂnmnhmedandbmamdaammma ok §ctt oERlethanol, ethanol,

trial Cancer, .Ependynoma, Epithéli al
RSP nes ST by o Bkt GrecsvcioRie Biatersey mednnol
Tond dnetiethidr ¥hdRassr éi"ei‘e{bl)cﬁ‘l@ﬂﬁhol Extracrani al Germ
Oﬁ*d Eu Jl’, ﬁxtra Germ Cel I Tunor, Extrahepatic
60 ey €€$t°gE9@1Q§&HEépntaF§me@r Brasa dilu@atts)ctypically
Gaseeng rre@c@'tl%@@&ﬁen&"ﬁliérp&i?ﬁ% Séﬁgg@@lg%}d ¢ ﬁ%ﬁer%:ll)ﬁg(?x{:-xeeabtwe

Gastroi ntestinal Carcinol
Tinbe deedsiockocaalecnlansisye catatysacompadition.oPondimiingexamples

e luent i aC Bl S EGH, o b CaBBE A d RiBR iowice,
Ly-aisnceentiallp epygaeartiye pouifiimefespecidiypakits ¥ogeal methane,

OB s B T eSS L Al s
Ko tesif! §h6m0rst)pmferi@dihﬁ§enﬁaﬂ@ e/ater lafldl YIRERRL, GRAGRter Heliky

Cancer Li ver Cancer, Lung Cancer,
?&lf%l%tr%lga | ve Di sorders, Macr ogl obul i nem a, Ml e

Fi08as) Cdﬁ@ﬁfoxyy&kat@mteﬁ%@dét bs!d £e8 cotaldignan
c%;lém)ma Medul [ obl ast oma,  Mel anoma, - Nesot h 1?@1 bxygenate s

%cit%ﬂ .2 Eackign Zane; %rya@@ﬂm{guq\ggh a(gatad;;etrcally effective

Nirh &t i in Gn SleduTRy !

uho t fnoie Can%:{ee‘raoéﬁ?#?é Pﬁ%@sga%gngfc)%lgﬁe@é\{e% produce
M} g}ﬁ%ﬁ NS} by @l q@pqtlvm@}’pp%@me W@SMy&‘ﬁﬂ&Yt(M&ght hour space
SyEMsHiS T Rnd, NRIcASEY %H%f‘fersfé&eﬂ}n&ﬁxat%f% ] xgjt {:‘ ergeligtgd % produce

MWel og‘é_ol i fer ative D so sal
lﬂé\%}ﬁﬁ’ s Gpyally, mamgenmﬁe@phacmgead W@hﬂh@batalyst when the

plié d hon r
g?‘é‘@gﬁaﬁci% R pvopbp Bt et bl B HRe N ke qapigd out ina
Lifvgd exmiixed Grooliquid phese.y Wikenalse mdceSSSGI vatiied HubBCKliquid

Ost eo- ZMal i nt. Fi hr ous
ar g&;?ﬁaa%)st eog\g?cg /@F i Sd:ﬁfg ml’—“%?’%’ﬁé‘mﬁ%!‘} SEESdHes of
@@@%MWWt&Sgﬁ&hpeﬁlﬁg optih tHe Shiabay hﬁlﬂlﬁ:aeﬁomltlons

t ncer, Ovarjan Germ Ce Tunor
St bl BB s Ry B! SHngpimisariel wald reactors bu
@éameikot sﬁadammrmxﬁtemaasab Bnch véde rddetortuiits 0i d Cancer,
6‘& Ca}trﬂc Pheochr onocytoma, Pituitary Tunor
F CREVHEPRL of PRy gsraies twadb‘ﬁ%\hgh*rqlﬁﬁwm@hs cairied

I‘delt uomsa:%ﬁy o€ targey mlf&d&ﬁhlyﬁé rdiBloYs, lel o/ eﬂm@q{éﬁ %actors and
Pr ost a@g Cancer, é{eé Cancer, Renal Cancer

RO BE FigerTeariars ds dlessribeddn Flulda@ammEna@p@m D. Kunii and O.
Wﬁm@%%@%lgééﬂwl)ﬁmgﬁ@%dhﬁa%% éﬁa Tb%%ng' s

Sar comas terzaﬁai]I ndr onme, S Cancer

CONRSIERHER} Ireasfill neagiprsanay beudrin dhe caRyersidn pwgess. See, for
Sar coma, Squanous Neck Cancer, Stomach Cancer,
Supratentorial Primtive Neuroectodernal and Pineal
Tunmors, T-Cell Lynphona, Testicular Cancer, Thynonsg,
Thyroid Cancer, Transitional Cell Cancer of the Renal

PeI vis and Ur eter Tr anS|t| onal Renal PeI Vi s and

. a ~ oy e — . a -~ 1



opht hal nromandi bul onel i ¢ dyspl asi a, periapical cenental
dyspl asi a, polyostotic fibrous dyspl asia,

w@swadoashondr opl asti ¢ spondyl oepi physi al dyspPEEUs2007/007736
retinal dysplasia, septooptic dysplasia,
spondyl oepi physi al dyspl asia, and ventri cul oradi al
dyspl asi a. [0264] Additional pre-neoplastic disorders
whi ch can be treated by the nethod of the invention
i nclude, but are not limted bo, beni gn
dysproliferative disorders (@.g beni gn tunors,
fibrocystic conditions, tissue hypertrophy, intestina
pol yps, col on pol yps, and esophageal dyspl asi a),
|csaropls), AkS aPatkNpat.068.4 36 BohEhiidizati seaskFlufdaPaiclesSystems, pp-

I 0
6,1 R 2eng B b Qe R G PRIRHRE b o R 8250
: lIﬁQGB]t 0 Imbhdembgdiavdn of fifiofHvestsdn the g?d’sl | 8bd@blid particles are
of, cancer,s rtlcular se listed

st asl|,S a
TR b 3athh RGN 19I5 A1ooH LB RA MFISMALPYLY HasEslosity
((MSIQSW b8 froBNUhet t£5000 hi 0 nﬁrefe&‘&ﬂly #Rm BhE! & £000thr, more

ghﬁp P ogyr ession, and/ or netastases of
&’E’ BY ‘ihﬂ 10e} 20 b ol 2R prpst Rrefaiably deonn &0 beial,000
(Hr'f"C msh@gre@@r%@erh&s&iﬁféham{ WHEV jaeiber %C}ﬁyt 5t up to

| eukemi a, acute nyel oc tic | eukema (I nc
rﬂ?@ﬂw da thig invspden, isdefingdaothsiiotel weight per hour of the
?35‘ %th%be@\régn %a)&(ﬂ'rﬂlﬁ '&@)} IR e?éﬂt £ Itl?eué(o(:f@s as
roni ¢ myelocytic (gran Ioc t eu
é}qwsng detwaeptibe same sdgmant of teaytor p@lllyc grﬂah ewmsm mamtamed at
Se and n

PERUARR R o0 oot BAGALP ol BEAREH BNE ANRR UMK Wit the

nu@rngbmmullnen1a heavy chai n dlsease and solid

RS o, LTS L S corm e
Irﬁq]msdiam&btm ga@ haa dél@@ﬁﬁxﬁeﬁa a:dﬁ&:ltrﬁﬁ&%ﬂ iigroS g BRPhs-solids riser
chor do n el 1l osar coma

aaﬁ’a i858 fr’%ﬁa (ég}ébﬁfdseﬁﬁél mefeRpY $Reond (m/sec),

Sp)‘él@hdb%‘@neafé? ﬂ%@ﬂ/&@ﬁno@%ﬁ&r@o]ﬂr '¢¥iker than 3 m/sec, and most
Ielo;éysarcona r habdonyosar conma, ~ Col on car ci noma,

PETETaRRt greaten has4 mpseeadihe G sliould ba siisiend Frmeintain the
R6R& @l cﬁ?a‘l‘fs?)’ in SEMBTRY $ta6E10l thE€ ﬁgﬁéﬁ%ﬁ@%lﬁg?§§la 158 Huidized

carci homa, adenocarci noma, sweat nomne,

§%¢ac@oﬂi§’t@raﬂéteéaﬁﬂ&wmt ﬁ@pphd%\pamehs end gamare conducted
ubh &), &g?%ﬁﬁ‘ra? h@gﬁ@ssl’o &%gtoi‘qgﬁgﬁ% £ M}ﬁn?l 6 kg/m ), or at
Iar%tcar0|nona br onchogeni ¢ Carcl nong,

é@ast 0.5dbit K8 the/mDepratderst 116 lb(:ﬁ qL6 kgl:naﬂ)mrrab ﬂmi,st 2.0 b/ (32
NoJoF:I¢ e .Gl

KR DGR RO A 170 TR Ry o RNy B i paatly e s

(i ($ke/m} paldss, e L0 Mﬁn’g(ﬁea«ganhmgssbbﬁma @b/ (32 kg/m?) or

¢k ci noma, epithelial carcinoma, gliom, astrocytons,

neéUIIobIastona, crani opharyngi oma, ependynona

004 ontn ox&mpﬂagii@ib leabodimRent the psddess RAVhIRe as a fluidized

| ,godendr , ..menangi . el ang
R PESER o VEIRGY SricHet) RS RREESS 0 ringa Yegr fagstprpystem,
N&égﬂrﬁfdtbbn@@t&fxf élﬁga 105 Vrl Bydtkke 1850 & pfRedsOhe reactor system
receptor-1 |G-1R 1s a heterotetraneric

PR IBT B & piAFITERY iAo bBinGR frsigesction region
aoﬁaﬁﬁﬁiﬁigQﬁre@éﬁ@ly'%@ﬁsi@ﬁﬁé‘%ﬂ%r}ﬂuﬂam o ﬁk@.ﬂl‘ﬁiﬂ'ﬁ? dél%?: beds in
each) |i1nked by disulfide bonds. "Massague , J.

BRASHPr ma}fﬂ“eb andgp gcongdpeaptiopzeeion vathiy 41516?51 9gg )ixseng;gmg%

|v§s al, I

° geﬁgglgg{%cﬂwgc%%%%gggﬁﬁgg of t hﬁo unan Gﬁ—ﬁ %ﬁs{%
F*gnsgxihw bﬁ@%%ﬁn%mmmemmmd\mbma shelonssTs:,
and is presented herein as SEQID NO!.SEQ ID NGO 1
>gi | 11068002 |[ref | NM 000875.2 | Hono sapi ens
insulin-like growth factor 1 receptor (IGFIR) , nRNA
TTTTTTTTTTTTTTGAGAAAGGGAAT TTCATCCCAAATAAAAGGAATGAAGTCT
GCCTCCCGAGGAGGEGT

NLTNNLNI™N. N SNLNTTT NSNNTTT SNTT N NN LNLSNTT SN SN N e . g p—— g~~~ N PN NN LNLNTTT NI NN SNTT NI NN




QGCTI FKGNLLI NI RRGNNI ASELENFMGELT EWTG
YVKI RHSHALVSLSFLKNLRLI LGEEQLEGNYSF

WOMODMONEOQ WDWDHRNLT | KAGKMYFAFNPKLCVS PCT/US2007/007736
El YRVEEVTGTKGRQS KGDI NTRNNGERASCES
DVLHFTSTTTSKNRI | | TWHR
YRPPDYRDLI SFTVYYKEAPFKNVTEYDGQDACGSNSWNWDVDL PPNK
DVEPG LLHGLKPWIQYAVYVKAVTLTMWENDH RGAKSEI LYl RTNASVPSI P
LDVLSASNSSSQLI VK
VWNPPSLPNGNLSYYI VRV\Q?Q:’QDGYLYF%-]II\TYCSKDKI Pl RKYADGTI DI EEVT
ENPKTEVCGGEKGPCC ACPKTEAEKQAEKEEAEYRKVFENFLHNS
| FVPRPERKRRDVMQVANTTNVS SRSRNTTAADTYNI TDPEE
LtepeslPErgsBriesiyaaiy preferably containing one or more oxygenates, optionally

SRBhRd b RRlokL WP@WW
EPRPENSI FL SRR (rvE TR e RS ARif beds
RERRANYTIARY @hitdla molecular sieve catalyst composition (fresh, coked, or
S PR ST e A B YOG M RN
REARO Y REIRNARHE mdB Bk ISR MY ECOMIMIIIRREIRMA ted with a

ﬁTVNEAA VRERI| EFLN
E&‘ﬁ&ﬁ @S\E‘{ﬁﬂéﬂﬂ\fﬁfﬁéﬁm%gﬂd a gas, for example, an

Ym%lgﬁhoﬁkﬁl\dl‘d% L SKM QVAGEI A
NANKFVHR AARNCM/AED FTVKI GD FGMIRDI YETD
pmentphgmmount of fresh feedstock fed as a liquid and/or

GEEBY
%@%‘é@p@%@ﬁﬁf’ RL eI R Sy

[‘U?‘Sb PeApRToSUgBiag STom i ovedghtaier@BQol 99 Welght pereentemord ed

R DL 0o i o
| thefeedsteck sndhuding anp dduenticontageiddberdihl 'l’hit lip6d and v

: e to _encode the | G-I R b-.subunit.
RN B MRS RS ASrieY e vaRyiok pifportipns of
tthe sme Oﬂﬁﬁﬁﬁerﬁeﬁfﬁhtﬂcke MtithythakfmPbesErkad dildenkab! e

g[ OZé%J The‘? esgnt Jinvention is also
ire ted R F‘E)‘Hﬁ'icgg OoVgr 2 ¥rids rrege Bf tramprgatures, such
fasdgy :tmtaﬁge uﬁfrbﬂmoiPCQb 190040, bi ¥8SnfISEGR D SONE %‘8@0@
S§C|J‘|c preferentially, or corpetiti vel

8 ﬂ’&ﬁé‘?f’ ‘%eﬂb?%? &1 genveaiently frap 30R°€ toh$ °&‘démlsally
Gﬁxﬂgs ol Spexpressed in a

Y e gtwnbtfgfo%rf@ ?Eirr%ﬁt 131&1%37?‘1]0111 ﬁoogti in 55jobealto not
|lP led tSbfnéeﬁlr,ahﬁp@rce%sr@nfb@lqoedmd Owradueie rengeoofpressures
(1hlblmim§%hﬂ%|eno 56 O%}?Mlmthé hﬂxai &ﬂl‘lc@jgﬁmck

Cancer Res. it u
CXRlusive o agy ¢llpqxg9hc)remmnplamd°mttho pro<:36s 14418 thbA@nge of from

E?S?g‘i% o RS Rl St fo LORR SR R G5Ry from 201Pato
V| rchows. Arc. 443 139 (2003), and d i nical

mt asi's ?%g%%féégg@ag? g%té{a/eile : réDrOﬁgg garltlgngag gas

g ¢0ndumea|tquhgb eheagre-godids kdaatoy alRCEbIid o ads nfalksé fatio of 0.5:1

Pat kg 7, (200

B mar PR o Eolfos s eida pd e b gpe ecgos-
Golid readtbPatebioliih 8o GAOMAYY rati6 GBI 181d 3040 Sre(gibi@tably from
C}gt hol 4:803-808 (2003)); pancreatic tunors, e.d.,

tltt 40 enocarci noma (Digestive D seases. Sci.
4607097 2- ]])9:?181 (tROEversibh &6 4 Ry rBtarban 6&¥ast388  preferabl
@323% 3242 (2005)); and prostate tunors (f)ancer Res.
5955 CoRiaminD gL P mere OKW‘W&MIBQBN@ flefi®)] produced
BRLAUHIAE it BNy
P ot Bl EhbB By bo] BYANATE ot b 36 ekt
PEICER Bicadly gsré?tmfélan\ﬁ@swummment Fsa;ch e&awptee thant#® weight
present invention includes at |east the
ant i gen-bi ndi ng domai ns of certain nonocl onal
anti bodi es, and fragnents, variants, and derivatives
thereof shown in Tables 3 and 4. Table 3 |ists human
ant| -hurran IGF I R Fab reg| ons | dentlfl ed froma phage

L  d a1



of an antibody typically includes at |east a portion

of an i nmmunogl obul i n heavy chain variable regi on and
wa@etooraass4 a portion of an i mmunogl obul i n |i ght PCITaB2007/007736

vari able region. The binding site forned by these

vari able regions determnes the specificity of the
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met abolism [0287] As used in the context of antibody
bi ndi ng di ssoci ati on constants, the term "about"
wa@bdooms7380r t he degree of variation inherent iPCT/082007/007736
nmet hods utilized for neasuring antibody affinity. For
exanpl e, depending on the |level of precision of the
i nstrunmentation used, standard error based on the
nunber of sanples neasured, and rounding error, the
term "about 10 2 M m ght ingkude, for exanple, from
0.05 Mto 0.005 M [0288] In“Specific enmbodi ments, an
anti body, or antigen-binding fragnent, variant, or
der|vat|ve thereof of the invention binds | G-IR
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prepared by adm nistering the antigen to a transgenic
ani mal whi ch has been modified to produce such
anti bodies in response to antigenic chall enge, but
whose endogenous | oci have been di sabl ed. Exenpl ary
t WORBE quckhet thaming axf cblee usﬁad rtgenﬁaitl@nStB;hs antkbiheingis reaction,

i ST o2 PAbERbEe sty fieikenetidha yseni i

Feginitrpllnd b;maamxs daohinqaes&arthé bt @Md16din Ceddindthi688led¥as to the

rous |2 j es, hage di spl ay .or
R0 YR YR e v bayh FoatiRydor semHsoBtinuous
debdé, Ioral c@mm@rmnhambﬂ A[peéi%kd tehniqe #NRAWiBRIraRing the
antl glndhﬁg?fragnents variants, or derivatives

t‘ifrg? RS fieq £atalYST s BRIy B EaFRERALiOR Systeifane assoE it
hta6dy¢88et Brtord @c&ﬁ@d‘%g’eﬂex%{éﬁ c@fatl st L{ﬁﬁggﬁlsﬁ Nhe

enb i ments, antibody nol ecul es “or ragne
Vfrt@eelﬁb F#BbE £ g .@rhsatieechangqr that is zancetepremmmamg

r &SR 18ah¢ bl fﬁ; ESCLJ«[&QY Ot ﬁ;&‘%ﬂ&h@& fog‘% Qﬁhgg G%e %eneratlon

maki ng anti body nolecules or fra ne ereo
dYsteusasdn Idﬁ"Ch?@?‘é U@I%tR.at«tntéﬂts @m‘ﬂ G’{eomlwilmg ﬁﬂﬁﬁ]lre)

I R a en bi.ndi n ra
078, Mt 0GERae P basBA TR ViR TEMD R regpasgation
i §yateud referablpafromdabe titatysacalemidi dolnfhined?wgh a figshthsdecular

t of of le to th
R L AR B AP ot
mmmttxmﬂmdmﬂfemwpkfandmrmen ighs ealiduid)iand rétdrdea tb tife

ito For .e but not by way of
SRR, SR PR BB s Sk in e S femed 10 e
&Eﬁdshmﬁl zﬁﬁe e sBpatatibe 08ssBR Atk 8w i regdhbrated catalyst to be
Q on acetyl ation, pegylation,

%’@B tﬂ?eo’i*Pn %ﬁ%ieﬂ%rﬁeér?at%% fQrAvien Sistabutinn hetoeen each of
[he hﬁﬂtﬁple @(aﬂh@i@g ehfly $6QUBAs. BY HoB Yhltodfth&RYVBESegenerated
linkage to a _cellular Iigand or other proteln et
AHALEY cAmReriEaa vathdmvimfromplieregeneragion systymie remmeiled the
G kiRt t t
Sl R SRR S JBEhh i BaRL L
R BYRT ieshges hissd ol vanon, séeemy of me likecmapdel Mscdt; rsexhi-y ,
tas assi cal
i et T T
Satalyss lP’@ﬁOSlbiﬂn Emﬂlﬁg@'wt@l sydieny prefagibbntoshe vae bambss  or
Sgéﬁaéglves t hereof of the invention will not elicit a

el et PIOUS i mmune response in the aninmal to be
t[P@&fled, By agntrollingghé lﬁ!nfanof tha re{gmemtdnnﬂajtamtconip&inbﬁi or

i ' Kol bi fragnents, .variants
S90S LG R o OB S L A
regiteresysteni, the uspnmmgeam bfyoksbmgmeaﬁbleétﬁ@ﬂﬂélsyd@(ﬂalyst
cggpn ues. tForﬁﬁﬁ ng ang i hod can be humani zed,
pri e 8& ntegne A FrRSIeg is mpintain léer%lﬁ’fel Rl ehrigpessfor
maﬂeonmgeseﬂwma défal}?dﬁbb dslﬁSnaEﬁrﬁ&@a iy R chde® Modge,
gﬁg hunan ?n | body, typically a nurine or primte

FREgal 1qust o weulabing Fisddized Beds, (irees Avifdentand
alova iy, bid)dBIagkip! seBkiRy, edoi he parent antibody, but
which is | ess inmmunogenic in humans. This may be
achi eved by various nethods, including (a) grafting
the entire non-human variabl e domains onto human
constant regions to generate chineric antibodies; (b)
grafting at | east a part of one or nore of the

non- human conpl ementarity determ ning regions (CDRs)
|nto a human franemork and const ant reglons mnth or

. - o - o o




[0303] Using art recognized protocols, in one exanple,
anti bodies are raised in mamals by nultiple
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AJRI 34:26-34 (1995); and Better et al, Science
240: 1041- 1043 (1988) (said references incorporated by
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Met hods i n Enzynol ogy 203: 46-88 (1991); Shu et al.
PNAS 901995-1999 (1993); and gkerra et al., Science
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sel ected cells, conversion to cDNA, and anplification
by PCR using I g specific priners. Suitable prinmers for
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properties of the CH2 domain on the catabolic rate of

the anti body. Domain del eted constructs can be derived
waigionglasa/ect or encodi ng an 1 gG human const aneCTHURRDTIO07736

(see, e.g., WO 02/060955A2 and W02/ 096948A2). This

vector is engineered to delete the CH2 domain and

provide a synthetic vector expressing a donain del eted
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[0003] In reaction systens where only a fraction of
the solid catalyst is regenerated during each | oop
wao booongisss he system product vapors generat ed PUF/USIP07/007736
one pass through the standpi pe or riser reactor can
stay with the catal yst during the next pass through
the riser reactor. Passing the product vapors through
the riser reactor a second tine can |ead to excess
reaction, which can in turn lgad to undesirable
products and possibly reduce the operating efficiency
of the reaction system [0004] These problens are

further conmpounded in reactor systens having multiple
r FEQHation zong 3Werthioychvaireilation senetquslet 502 feletent 509 also serves
0a5the 9bdcHidn Z8AE il Q
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ttg%ougih a baffled region. Al of the catal yst IS
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& PPEIoT Aghatalpy fuweah g $4mtas dpthrs nseRssEng oAligimaively, the
between the solids outlet and the baffle |ayer closest

to the solids outlet. [0010] In a preferred

enbodi ment, (i) the catal yst particles have an average
flux through the transition zone ranging from125 g to
488 K g 2 sec M2 sec(ll) the catal yst partlcl es have
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either (i) proximate to the baffle layer or (ii)

bet ween the solids outlet and the baffle |ayer;
wob@rei113sd and A are rel ated by the function DREHOSE07/007736

wherein K ranges frong.3 to 1.5 (preferably 0.8 to

1.1); Dis at least 250 mm and A is at |east 2.7x104

square mllinmeters. [0013] In still another

enbodi ment, the invention relates to a nmethod for

separating solids froma gas-golids flow conprising:

produci ng a gas-solids flow perform ng an oxygenate

to olefin conversion reaction in a riser reactor;

separating fromthe gas-solids flow a higher density
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g e Yo Bl e e S el e et ow
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D fromthe solids outlet and eilther proxi na

t1he laysgrinastion gEtermination vessel fkfoand the highier dmabient diemetend
t NRtiBRbF LeBclodWelsel ¥herein D and A are related by the
function D=KAO 5 wth Kranging from0.8 to 1.5.

(18092 O sheawn ip FIGNS, a displecing @as moprevidediirosgts lifies and

j f fle |ayers., wherein.the displ.aci ng gas
H’? ergl% gé §a%rhe{&ea} {&E%t%én( i p}}eo%;% 8F T fﬁﬂﬁfﬂg ) F%ngl'g the
olisglesing g@j tohés a@tgfdugh trgm?ilftileh zlcfle (5'27,)slnmiim\§ﬁﬁ dakzthtyst as it falls

et an ecsbaffle | ayer ¢l osest o the

Bl BBk BRE 52 SPPY cofimetiE dnires - hifbirays, that may
denpresenein ainsitasiomeB27naiticikhidafippias banns aisF%ﬁ{geg'ae, are
an o$| e_ntg:ll on of .one@gayer of the pair of bafrfle
1R Shavn-sAlares portion olhe gagdisplaced patalysilren transitioazonel 527

| fajeint® HeflligiZABbh z6fe 53, hhe ARkt s cPhLGAR Y ifles 33 and
superficial velocity of the displacing gas wthih the

Y s

1 JPVee Ipvess fécplation gongp Qeen 8F Wy dark o thegedsionizone,
r@ptadrally, Hadl VRDEs 536 hal BE uS b gaﬁgf\%};fahécﬁcagﬁgﬁj ngzhlation
particles containing nolecular siéve t ydr ocar bon
Stdpipes v e Fue sepangtd cobadisaent; henald poriontdfshe gas-displdced
(dat 2 rbop. i
2 s e A el g ey

et r%emrptog,par\.dgresﬂfqraie@myly.sf fram the asfen&@86r may be
PohbRA% LdestiBE e ABh AEINGoPRYS spheam _and the steam
has a gas superticial velocCi N e transition zone
dP023] | ed theengigodiment shoparin F36Gofdhe pROMA6GHon e donigiies

i1 . I he .average catal yst f] ux
AL b SRE ot Eida 408 ML AR Tl e o,
(GR2#) 52 630vE322 983 £386a 506, SesidOOqas botRhe Piré QR Yone outlet

I . m 5. onds .to . 10.mnutes, ,and (iii)_the L.
PSRRI T bt QbR B i ot it
lagrhuiBr truesitidrescne dedénts27Rvdid OB inh Rl drdad tol Reelop 2RO
mm_and {é i S at | east. 2. 7x104 square mlljmeters.

FBRPPI Tt P st detsdunmehsataly fon denattipazopg 527 to the
Gesidbnet eich ARty ih kRLbH 20 4120 MnZRBEral MhOVIR S the
soli.ds outlet and into the upstreamend of a standpipe

FR0THE™ 20R¢% isribp ipaviurl the-gas sepesfiaiel uelesithef teaisniacing gas is
than A, and then fromthe downstream end of the
standpi pe to the olefin conversion reactor, i.e., the
riser reactor. Qptionally, the transition zone

conprises a plurality of solids outlets with each

havi ng a cross sectional area A The catalyst is

o T ) o '



density gradi ent of 525 kg/nB-mor less, (iv) at |east
95 wt. % of the catalyst particles in the transition
wQomne/1isse an average particles size of 125 m BPCDOBI06T/607736
or | ess based on the total weight of catalyst
particles in the transition zone; (v) Dis at |east
250 mmand Ais at |east 2.7x104 square mllineters,
(vi) Kranges from0.8 to 1.1; and (vii) the
di spl acing gas is steam [OO% l In a rel ated
enbodi nent, the transition zdne conprises a plurality
of catal yst outlets, each of the catalyst outlets
having a cross sectional area equal to A, and_ wherein

at laasty,03 afl/ﬁ)oWlﬂbﬁﬁ?fQiﬁnCteﬁé thaembgdimens of Bagel dcit ispsaygd that
f
%‘?g% i ? ouct%p%idc A Eﬂ%@?{gg/a?ﬁ%ﬁl fhe 0Es r%bbwo 03

ets | of standpi s and
e in thee avimalaritewsition aon@527 éu@dtlycﬁoth,eamltthnsjﬁlep@éume of

) gt h
- SprlipngRaR LR B RN MR Bl R ken e
flingx andh spdrgers t5addpd }ti&siratra;ngﬂ&ofnb et} 235 ¢EovciPatese htansmon

Fo0s 4TS, W Sioneed et 14 Hootouls Quishly CERceT e s

aap&ffididl gelooitd)) Babad lcaﬁmmloﬁi irt the riseiveaéton) tranbitidd zone,

FI GS. . 2A and 2B schenatlc ¥§%POM/a ortlog oéﬁg,
SERAPIRGF, @ﬁ@%eéﬂpaee@wﬁ TisPaaeRERg HgTging stages,
| 8 EEHnl W Bimli 1P #dr thik Gamé a$ h@@@ déseHBed ﬁgthlé%é\fibﬁﬁi&ﬁﬁ’odlments.
characteristics for an appar at us accqrdi_ng

A e fihegrssalids separfipp fechpisyosps gyserid ad in the non-limiting
%ﬁ%&%'ab&véﬁ@%ﬁ%lﬁﬁpﬁﬁéh S 1@%@ %gm&cia@ s@fle reaction

enbodi nrent of the inventi'on. [0027
soblemat iFoalexgmpleoths saparajiprates Qu@sc@fdhm lmgertt@naqﬁe particularly

Su u(? s o{:tl&‘( @; ﬂimé trlll\ég {u%] a 058%? oa’élng‘ 0 é.?&gi”tﬁgo% lﬁg of

on o an appar-at us accordin
eabdykiteastd oﬁ tctthbamwﬁ ot |calalyst po2efl tioaghqut showaction system.

re[ﬁ%glgt ﬁ’%ﬁ{ ps%r ata 1on 1%c ses 8P %%?ﬁtﬁ%é% gﬂgC%IaTPY &lited to

rrescﬂohssysn‘enmnhatta-eqmre méatalystalppdmgtotﬁ at kastdiOogiiokg of aetalyst,

FRE RN P85 OFHs 5 Ah Rer PR el g s

thaeticlilse ueﬁwﬁf loadfr@ cﬁ‘taJt Wast 1 30,400 M6l catd19st] basad oarotal
of the inlet in a transition zone and

tARROYRE of ﬁ%f%yg ]851“6 flvresagl?%&t thegiepeiion F¥SER%- sol i ds f 1 ow

in one or nore standpi pes connected to the downstream
ema%fststf&eos&' gg;ﬂae&t%mhnm&ersﬁﬁf a stabl e solids flux
e ran 100 I'b/ft (488 kg/ m 2*sec) to 350
11999312 Ses l{sﬂ herainy/the @r@e‘@ﬁtalw e¥eders e 9 Thidizalomagerial
S.%gtzﬁﬁng QRo1bOAEL Lereihali %@tai‘ﬂégﬁy 368vd Rr QBT sec

In one or nore st and& pes of cross sectional area

Aéxygmatq intplodefimg The satahisbean b @) 2 bes-displaced ¢asplysiofid an
t t

Bt 058 A0 A ! ISR B AP it

theen lgpsﬁrspmé ndr q}ﬁygehetewaqub pepartibidaveatalysiithat 1Ds baen

O RSO R B RESA il yhohts, o

[Dfgederdtea cammnprwmdall tp@r béleatvise wmhlp dlngt rdactot hpparatus, or

di t et t
T G A N i B I A
l sﬂhéd”amrhfn@pﬁbéplh@ﬁ: moleeulef sifve(* ‘SW@;”;S fnd8r mitsars odnd

above resulfs in i oved .di spl ace

sthqqabrRpPPagsphate n@{? ular P PP FFanishgifljtophosphate
SAbRreklaY kieYes iabEid6 FBinBIIS AaTHekamS Y ors triotdcular sldveflaSmall
al so been discovered that in an oxygenate-toolefin
reaction system transition zone di spl acenent

ef ficiency can be nmaintai nedeven at relatively high
catalyst flux (in the transition zone) of 100 Kg/ nR
sec and hi gher, or 125 Kg/ nR2 sec and hi gher, or 150

Kg/ nR sec and hi gher . In other mords the tranS|t|on

o Y e o Y . e




t he upstream openi ng of one or nore standpi pes.
Consequently, catalyst flows fromthe transition zone
wa@eomn3tBeam i nto the upstream openi ng of the PCT/US2007/007736
st andpi pe(s), and then flows downward in the standpi pe
to the downstream opening of the standpi pe which is
connected to the upstream opening of the riser (i.e
the riser's catalyst inlet). Once the catalyst has
been returned to the riser, it becones available to
conti nue the gas-solids reactfon with the feedstock.
In a preferred enbodi nent, the process is operated
conti nuously. [0038] Preferably, a portion of the
potef’ ahmiamdmyssievdsramerﬂeﬁnmd(mMIyatlalbsa'dva rwelittoporich @aving aer

ensrt tina.the cycl.one separat or, st.ages can
AERTH 168 Fart 5 olARRLRE, SKEe RS R PaleRlaT b Y aes otined
he amecuiaw Biezeneithgsoryd mdgﬁirgamﬂragma{ﬁadm $t0 fooroﬁol jAMlgétSd»r]gB
erator. can e at an onvenl ent el ght o
ool s, o8B Bzt & ep i ET U P PRSI G S0 feamemork
Whestu e8I, @dﬁam m%ftétmmﬂae ukhitd enfer@&y Ki i i ist 1H@orporated

regenerated catal yst can be distributed e.g

i they strucire 81 by %te%medwe-%r Ma$ Mmorsmla@amband
pitdH, 1 PRyd 0RiehAlS ¥9ks t@8t89 eThORetfed 1P S %&lbé{ﬂ& dpl?g\%s will

can be any conveni ént catal yst distribution net
PrEbi d’iﬂﬁ §r svne ppaksgnahe %‘-hﬁ‘dé§ NMBO 3¢ith & ckamichbshift §681)] in

ﬁ%ap 1ss -@SHS ?% Rp@;%n?n { c?ﬁhn{éﬁ% ?1? g:%%%{i‘ lr.l‘ra’c ¥an|§r<13 otf a? least

a hol
30%(911 the tatalgsek swest CPf(mJaieahs with aochetdica shit [’(li‘)] m the range of -

d n S n any

S 8211 Bl ooy BETG R cnbNc] LREE ot BlarR
&manwﬂnpakmadThﬁﬁe a const ant crosssectlonal area over
' r the .di er .can vary al on ]
4®Z L pi p%q‘cf’%“ﬁﬂn%ﬂh%@r%m°mf%é Sﬁﬁt"gﬁﬁ‘ﬁl %’?g ré"ﬂﬁ’ (pssified as
being mlctdpermmahmeﬁms A8, dOVEISLY BafbeRe HilpktARlctdr&e These
stagg&gﬁe% a circular cross sectional area with a
gra fcan ay e, an aveyags PRIE size rapging fromp3 Sl pangstroms.
PRIfGE& arelth@tmhR pdte JAPBLBSIec1Br ABRNRAK IR RO bore size
t he, sréw@plge entry can have a dianeter of 2 neters or

Taagis fS SngTERmp & qia Bredeiably. komd Qi 5 frepgsgroms.
@ﬁgsrelﬁw@glzar £2.typidst &fxﬂaécaacélé@aarav %%eab@eherr,rgened

the location"where the solid catal yst enters t

H’cﬂaﬁh pi pka gangralsikienaliyminephespbetsimeledilat sievescanwiise en
r

%%?%ggME%%%%é%ﬁégfggggggaeéﬂﬁﬁggrng)itan tmﬂmelﬁl
wnés rﬂlrrberpecﬁf frangewark is pifective imgonvestug mmbusquygmates into

ﬁgk ¢, @ single standpi pe can provide catalyst to
a p a |ty of risers. In another enbodi nent, a single
(0098} cdbhe BRG] varabetml ysits Within the p?damm\rdrk ytradture of the

et _apot her enbodi system ..
LRI BV ok it Fivafigh S5 nE RSt vty KR e BRsitions.
Equhll)llea bf ?;esef)hampihem-@mhlm?g |c6ﬁ@gsmﬁﬁs i‘rlcﬁgfg fl@@;g}dgcrlﬁld
catal yst fr ura of _stan
LB ?ﬁﬂ}é??&laarlwéwﬂ £ Lgnanealaqap ﬁte§y§r%m

ﬁﬁsbﬂ&lo&sfceﬁtaﬂﬁﬂg tOmbb&tibiVAB hhiRed wﬁhﬁlzﬁtﬁﬁrlelslliboﬁfand
ri ser reactors 105 are provided for perforn .ng

HJumuypicqBtaiging composifinns wrles thyy anprepsiate wsfhrxmwfﬁ@l the
mbERhlat 8fct nat i on devi ces) are not shown as they are
contai ned within segaratlon vessel 100. The downstream

k003001 opEhs Q] tstahedtahnits witdn thp famewadhstrictee can be
S0VRIeA ql)g\r’]! Ge{he@})’ 6F Qé}ﬁgoc‘s?l@tﬂ{sat%{anﬁﬁ%h%s’l:%m&f{uwg niaining

operati sol1ds separat ed he cycl one separa
Wt%ﬂn@a@e alymingh allnxidtisplely s 4111611nmwampr0pox1de
transition zone 110 of separation vessel 100. As
shown, the upstream opening of the transition zone is
connected to the downstream portion of the separation
vessel by a conical section. Preferably, a catalyst
bed mrll be forned by the catalyst |n t he bottom
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the gas inlets can be steam nitrogen, or another gas

that will not react significantly wth the solid
w@2a0al1yss4 or the product. [0045] Wien used, theChu$fbBE07736

can be of any geonetry capable of inpeding the flow of

catal yst through the transition zone. For exanple, the

baffl es can be a series of bars or other solid

structures arranged parallel to each other that span

the interior of the transiti zone at a given height

in the transition zone. The *S%rr es can be partially

solid, i.e., they can have solid regi ons where no

ait al.yst can pass and open regions where catal yst can

f plumyigup phesphates alpminuhbydionide, sodivimalpaltatesndan be
H8obddhtiten nﬁ?% A

:I%Er%u ctures. q’:haen en‘Ei u?fgcog[al ?O%}lﬁ Shéve 1xedsw1th reactive

b%hrqre@%mspboms@dn@umg atsmaossmnsemdef ther@ﬂﬁopnate conditions

UHoFbiR 9Re mBi cﬁfaﬂl?{evgol id structures. Wien the baffles

are arrange evels or tiers, the solid structure

pl90L0tns e [SHE; JuetkdHedsal iunite adihid thedranta@orRetrab i@ &4h be
e offset so that

o) lid structure portiaqns c
rgwgl%%?? FoEly ShesmmresBtonsy %gmfeé&?érﬁsa Fifeptpoptaning
S@Impbsﬂ:icmsﬁﬁdlﬁ@e siticd s619andbilitiien SUELRAEY Qth dsQ¥8A ethyl
‘ng?l agmfnts_ sych as aligning the solid
STHTE 3 F P11 GRR-CORtayERE F%mP%v%?%s Pe pPEed Wit rarctive

eﬂmhlrﬁihlﬂaﬁdpm h@iu@tddﬁﬂa $iRe cBAdpbSiESnSinFeR Bl 815}%
can .al so ggcgfr{ ect ed. Irlr a%cen‘%odll rrxentn at fhgi%s i

|Cé’e?ért’s°nart the molpelan gieve. can be used or at | east
4o0v02]at |%&§Ble@1h&%h§ﬁmb Eh@te &fl % rgr:rh[léiepSAPO 5,

anot her enbodi ment,

SHARR8 ISP QA wes@ SAlrpslﬂr SAPéhb% Ife‘r&P@rﬁib&Amm SAPO-
bef, Blag®-83Ns RPOASE, L3NS R é%g%ra?ﬁ'égw gg ' SaBo-4s,

pair of baffle l'evels, fhé& axes
ISARP-47a S ARO-56 tha septali contaiting doress thérebfenbaifkhass fhereof.

t a ffles,i
RErRREASARLE] s, SRPQRIERRID 25 A8 B SR 82 ona
|pattiqularly SAPOAt 8 wwd @APOqM baélﬁtimg théemend cbﬁmﬁhng fdimike

n one Wi th so]id
Qfé%rtérg% sh@nb i BBERH T uih hef‘flaotié %e%mérru%éwmous
tvhél emhbniasdm anod mroessmiemd d@rﬂpﬁsmoﬁﬂtﬂ‘rﬁ@fér he6ingadWo ¥R Yore

\égrl u tgeorret ri es. e le ]{1 solid st ruct ures

ave- § Y"e‘é’%&@‘ﬂ? IOBF JFQ‘?TQ esHo ‘%P’éri’&bfﬁlﬁi‘l $Bfi | e,
¢001am otﬁremmmnﬂmdamn@omb@A&@Hﬁﬂécnlarlsrévefi%y%l de
%q L ﬁf’ (5”'35 can be in the form of

St a0 30 ind o eithuer thi 0971 @ 4L Hgast P42 and no greater

ithane0.B6,0ors® 1dabd. 14 ARd ﬁ@@éa‘l&ﬁhﬁp@ A:] a&hﬁsleetshﬁ 1B%thogreater
Eheox@ s the cata st moves through the transitio
r

gsRlyfor @ (He'agh%ra?ﬂf’allz syidsmepvide nahesmlyl higher
WEHVitER) convbrt afthato] ! PRwWROLL th%qgﬁéltl%fn i Hﬁeéggg & ]g Hldmg

v-shape. Various orientations can be selec

apd gintajoinghish atalyss getivitma B&/ Al Tatjned over 0. éactshhkely to
HERGS 8h ¥RcdsEVE!

§f fset. suc r?@a({g i lgérgﬁ{j]%ga:i &%}1?@(’3 at g,nﬁ ﬁ?‘ér? dlsa?‘f?é’tageous

pisdd of erngum Fergherhimggeneral dach SlAé"JElgllowa:nSMAIzerethos @dvide

06t A BB fcibutle Shit bs RROL L EEBR 4150 e i vdenpertain
Shnditions ?@@atatrqagf%ﬂmmﬂktmopmnbe used as a baffle
al n.enbodi nent, at |east_ a portion
[l 2, Tt PG By ARSI B terfily mppiGronbbdes:
6lkbwsy o sthemmnapmpmgmemaeﬂ éaﬁé/ly@capexf&n%&& diftRuMgh
the baffles can

f structure r,exa
AR B RO i ol 4TSty e moleaplet Bgves are
"evenly along the length of the baffle, or in nore than
one row spread evenly along the length of the baffle.
The hol es can be separated by at least 2 cm or at
least 3 cm or at least 4 cm Alternatively, the holes
can be 6 cmor Iess apart [0048] In strII another

Y - o o o e . o s o o s o




bubbles in the catalyst relative to the total volune

of the gas/catalyst mxture. In an enbodi nent, the
waledoranidsat i on of the solid catal yst at the ePtT/ysS2007/007736

| ocation for the standpi pes can be 0.00005 or nore, or

0. 0001 or nore, or 0.0002 or nore. [0052] The catal yst

flux relationships shown in Figure 3 are

characteristic of a transition zone termnating in a

singl e standpipe or in a plur Jalty of standpi pes. Wen

the transition zone of the s% rati on vessel is

S|mlar to the transition zone shown in FIGS. 2A and

t he data shown in FIG 3 corresponds to a maxi mum

s'i.“a%? gr forprulated inde patglysisiby qembiningdbe sytehdsized oletuler sieves

Pivih &l

e ik der 2 AR HhatoT (S PR oo e

| (RIRRGSHEN ¢t ﬁvermmlatbén@iwulan lsieve cétahat g@ﬁ§bsla@d Tjﬁg

t| Q The |.owest. cat st flu
R P Bl 5158 L P entPRosi o e e @ oot Shape and
cs;zadawomdsby coavértﬂnnelabcmﬂlqummld%sﬂrﬁﬂdﬁﬁﬁ?'ﬁéﬁ%ﬁﬁh}g‘x
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V% {)&lnp gn%ﬁjfﬂgi Irﬂg‘f; @t@dfﬂh‘?:‘%’géﬁ?rﬂ%g’én%l; Z;:éag"é’@pﬂ}ym i on
on‘atalpm@tlyyméx@ dndchemdé Bat S8 hovimitdd BS coRELUHiEEL éﬁ%ﬁ‘%? &%olin
aﬁ}g 3§ mof the gas spargers and the entry point for
t

(9% VAR 1OHBS et LRdpAteictaly, matal , other non-zeolite

sdamyml ppdh e, iminkBdrHhith Hang ' !
lﬁ‘gﬁ g o Rur (o R laltgﬁiezg?mr‘% EABHBAE Wfbra,

B BZg5ilica AE silige Onfé;llpfh&qie@ld( migurenfhdyeefndrafetied
() h

oot AR a5 3008 L VTR
Agrately apleaghddr daseaces withtthe Oblteemwi?pmﬁmhe invention to practically

i nstead of
AP PR a0 PR ooty B S Herfonguty
fdratageouaprepadtiond 9f SAP@ melilatatmysimr@fdiﬁmﬂ:atﬁms %oﬁtaﬁung

f 0.

b@as?ﬁ%rzlﬁ%ﬁgai’el?sat %ﬁ% %lterna tely,a A[a?sén %gf alreg‘xgétnf:lyzﬁt -}gas&O and
@&f@matﬁlyrat leamﬁSews‘VdSlAB@ow de a stable fluidized

st fI in the s ip rangi, rom 100
@f@ {5 sgporimets %elmgakgmﬁween pddition tp a SAPO
Kgdiv bmtcbers dnldaffitrs el dr Wh 6He HRidr @B AE AR IR Mo RESIW ESves
¥nsust nabltg at catﬁl yst fI uxes of 1710 Kg/nPsec to

gy et aliminos whigsapicaHy gstydetliern and aluminum
bubdxdnﬂambﬁde&)hesﬂio‘i&@ﬁﬁ Qh@ﬁh?ﬁ%%ﬂ@ hﬁ‘clgaﬁg' @.(S} rﬂ%hgﬁﬁad to,
spar.ger r other displacin aS|n ets)
8%{!‘9%‘11‘:60 8};‘? agite Wm?his%%t Pk ZSM'dtS dnd amixtur®s thereof.
hess
Y1553 dﬁﬁalﬁl}% thelE z@&htkz %ﬁﬁ&cﬂ& s‘féo s Qfe ﬁ{owrfﬁnsﬁlgl g, §§]@ged

or at | east I n ot her enbo I ment
Bet bediscyssed s Mpwléyle@rof@mélrpogegmmnmhc)atanmmdmmr

§'%{’5sythhp&@tshﬁﬂ§le e ude g sl aRARLDE &cht?de?&]_gl %‘?TOAEJIQE i&'N

n _an enbodi ment transition zone rs

f\E fi"n:f-‘x]&V AWWUB&{Z@ASbé?aIA |GHE pA€f BDRe ERIyBRdj GO, KFI,

L5, BBAPLAhe MONRNS) 1ARTBE ROGC GBS LiATREA P,

thergodi ;Sauctmmaldm dfimedinmarreahadhoBhiéate hittelfRSidvés Bfat are

Edléﬁbeasﬁﬁigﬁi 1ﬁ1§er\é¥iotn§%1c ugngﬁ’ m&&lzﬁ?(%acan g—;eEU
ERBoAF@eAEL, mm\mmasmyumfedtfbﬁnﬁ tHekebfz ﬂe@xﬁ&ll ﬁkd inedmm

h it be 72 nB I
R Ao BPS pie e Bo o Gonpcastal infde o6 of degble Samsirel
"gmad; WL Mt &1d IDlH‘trOl5ed W fideBbith ERARNEY BRT 59 37' the
éﬁi%‘?e in. reduc gl ue for the maximum cat aly

CHFCRPERY ? Bishrs explicity }r’aﬁrpgy%%hf:remhhxrefmnce
vari ous enbodi nents the reaction system can be
operated to have a density gradient of 10 Ib/ft3-ft
(525 kg/ mB8-m) or less, or 5 1b/ft3-ft (263 kg/nB-m or
less, or 4 Ib/ft3-ft (210 kg/nB-m or less, or 3
Ib/ft3 ft (158 kg/rTB m or Iess or 1 Ib/ft3 ft (53
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light olefins, i.e., an effective tenperature,
pressure, WHSV (wei ght hour space velocity) and,
wepironsBd y, an effective anount of diluent, cPCTESRDBAT736
to produce light olefins. Usually, the oxygenate feed
Is contacted with the catal yst when the oxygenate is
in a vapor phase. Alternatively, the process nay be
carried out in a liquid or a mxed vapor/liquid phase.
When the process is carried gg in aliquid phase or a
m xed vapor/Iliquid phase, érent conversions and
sel ectivities of feed-to-product may result dependi ng
BQn the catal yst and reaction conditions. As used
164, ﬁh@‘l twbndinegat.tthe okygdnatte®-glofin oatialyst bamthe ¢hlidwing
al so pilot sized reactor units and
i)?%:JBIEenC e #%%ctor units. [0062] The conversion
ofi) Qfs(y«géamaufebe tatalystgpiutieles halet ancdvefdgesidedysshas a25 | ed
variety of large scale catalytic reactors,
1d bed reactors and concurrent riser reactors
aﬂ) Ql@m r%legdhe cathllysy slirflelbs BaveRRGIvRERe sk 1ef2 thikinig  and
Levenspi el , Robert E. Krieger Publishing Co. NY,
f@?ﬁ”mgﬁﬂatlonally, countercurrent free fall reactors
iy S0avtUSE6E the ch s@ﬁﬂx‘(ﬁ[e%'}ﬁf)e Bh @668 8e i€ foss than 96
farexanple, U S . 4,068, 136 and Fl uidi zation
SKFWﬁPH>Part|CIe Systens pp. 48-59, F.A. Zenz and
o
R R e S S A
&HG“@@ﬂ@E:partlcles are conducted through a gas-solids

rly VWHS
g{fzf@;\gfm /%%E@H,e algstéﬁblgégé BRY a!n av% g?h %s%% n§
miepn®tee0 hr 1, nore preferably fron110 hr lto
lo erably from 20 1.to.1, 000
#1??8 “Fnﬁcl)or%ﬁg?e %%hg{ b err% FVerpse than Beat er
nherengerk,y 1, ~and up to 500 hr 1. In this invention,

L% R D el BB B e 45 B S ot

Wﬁh@hkﬂﬁﬁ the solids flow ng between the sanme segnent

g S@ W%L The WHSV s naintained at a | evel
M b qighw edplHRATHEIES bkt arvRsRs SFOESS Hham 69
ﬁnubﬁkmgg state wthin the riser reactor. [0064] In a
re&a&ed enbodi ment , cycl ones are used in conjunction
< RO 3ty /"s%frth? eatalbyst Palaﬁlﬁs bave ynavesrgs sizs lees thanbhcl es
@ﬁ@nﬁgﬂgycted through the gas-solids riser reactor at
S erf|C|aI velocity (GSV) at least 1 nmeter per
Q@gl& wpg the)catalys partiplgsyhaye antaseragp sige Jesatlaacs9 nor e
gﬁg&gﬁgggy greater than 3 m sec, and nost preferably
%ﬂeater tthan 4 m sec. The GSV should be sufficient to
1 At % afithe salplystpqriclss havaamibvesage size les{ than dized
slidbfetdds the riser, particularly in a fast fiuidized
stat e. In anot her rel ated enbodi nent, the solids
pabtli wi. 86 ofithe eyt pertivdeschave ed avbirage gize ¢ thirsss
t solids loading of at least 0.1 Ib/ft3
%ﬁ&%h%%?%@ya or at least 0.5 Ib/ft3 (8 kg/ nB), or at
(?éii)sno hoe tHahflL Bwt.166 kfjtheRhtalyst paticlesdave 2n Bvdrhgd &ide less

% 5%5 ‘%{E or at least 4.0 I b/ft3 (64 kg/nB).

a? CTBFY™S: t he solids | oading can be 5 I b/ft3 (80

k@/pmﬁ)enﬁ;r bdiggbase@londh® tdthl/ wight SAn& GAtABkt PUrtibReS, Of
.0 Ib/ft3 (32 kg/ nB) or less. [0065] I'n one practica

nbo | he process is conducted as a fiuidized
E%%ﬂg¢€%%§§@é¥gﬂﬁﬁh vel ocity fiuidized bed process
utilizing a riser reactor system a regeneration
system and a recovery system In such a process the
reactor system conveniently includes a fluid bed
reactor systemhaving a first reaction region
conprising (preferably consisting of) a plurality of

fast fluid or dense fluid beds in series or parallel
and a second reactlon reglon mnthln at Ieast one

?mcromeftera




and/ or operated according to the invention. In stil
anot her enbodi nent, the di sengagi ng vessel al so
WO p@7adBs84 a stripping zone (which serves as theCT/US2007/007736
transition zone), typically in a |ower portion of the
di sengagi ng vessel. In the stripping zone the coked
catal yst conposition is contacted with a stripping gas
(which serves as the displacing gas), preferably one
or a conbination of steam cpane car bon di oxi de,
car bon nonoxi de, hydrogen, or an inert gas such as
argon preferably steam to recover adsorbed
hydrocarbons fromthe coked catal yst conp05|t|on
A%@ép Tlexi4snsgtsiaféhe syantion waredowilersenteddndtested in a cold flow
gﬂ%ﬁgﬁogéiagﬁ? a #ég%ner%(f%36§§tmulmr 7918 ap
a(ﬁ{}@ﬁ@@é-rtﬁﬂl\@ﬁn eanviersaost caatalpsmmfhmdlzéd fdrm. dakRkeéltest apparatus,
fronlone .or. nore qof
Cﬁé@%?l g’é‘n‘g%@%* Y essgltége%ea T} ﬁ 8‘6‘3@5 g2 §ipgle separation
resgesiovitt 2 ooughyw1 emter dismeRge At Rid @ed Y ShIPasAnPahg es

S PARRERC Flon I e it b s PR PB ISPy A egasione

G&pmatd‘rl ﬂ@edﬂﬁl@ﬂcn&ifﬁ@cﬁw@@ﬂﬁﬁ@ﬂiﬂé’@ off’ ae&j%ﬂﬁfe%tebﬁator assed
nd| 1 ongr of.t.enperature,  pressure and residence t

vghmé% sitigp zoge ﬁ%patalgmgi &levels of batilasio ghegds. The 6 levels of

ﬂﬁ@ﬂwraih@ﬂ Weje drgaiiass ffl |
accor(g%yg to the&lgnventl O%nyaﬁgg?%eg%egvgmﬁ%hgg{g B%E%palr

Jorte P degreesrelativpde thewshegs ingnadiecand p’am omﬁp'akss Withm a
e iRy ﬁ%ﬂ@ﬂe?é/ﬁésﬁmneagg éft?agcgﬂtc%)% gXﬁ i d%g Plgle pair

regenerator can be con
(FOFiesRANdgA to néhqacbla»eam@nmstyspm lwl:hfa:s pairowi ng t he

st ool er. or. al | ow,
A0 10 C85AL Ao} O B Bl SR Sy B s
Rdbeied 4d (9r, emmedanhthysatabpjsmdfehungwhhﬁj m@aﬁw theQlas s8lids

stributed into each
R S LRy b et Bt 0 FEdan R0 T Temova
N@ﬁclbncm Wamgetemmpdi by nm‘as&wmg thiel ansuRY 8NRSIAITH Qéinilﬁﬂngn the

r 0 n 5N. G,
BB B 5 bor R oy ey U7 b Grjhl s ehpos sampared to
dhoamdent df)hjcgam lal’thie mﬂkl%rﬂdddaﬁhe %5 @Dﬂhe Ned. FIGAH sHAR the
ui t abl e regeneratlon

d d
AR of GG SPeR DLk Dah 705 P Ty L e e tschelivan

@mlnedmecgs%ﬁai A6RIPRE t&péybf&!’fﬁésedséb loye ﬁ&iea’inl ﬁl\éqfigu'r?the
t han ght percent based on the total weilght

S esrﬁf F stpilagito gjsubway gratingonsistimp of miultiple narrow metal

STatL1 shipd PlRcBSRPRIAREI 1 oIHS hSW anﬁ%ﬁa@e?&aé%b? L%th ) one
[regeneration tenperature may In the ran qp
ﬂfg‘mepﬁlgi DEtyoRen edgl pirips ?heoﬁhssgdm@pte@emom@d V- shaped

SRS, THSATRASRALe b o0 e e SOTEAU Yy el
verticebsvglace it eachral 1he losves cdge®kRay-shap&Dirupsira ahB 448

E%;Z?tlnCthﬁﬁ%q ron1f@§h9?&§?%?§ g52%835gﬁﬁggf§g%z

413gs werapseddnalloditbe cdses showi iroFG@ ®. pﬂieeslﬁaaﬁ%m%)ocitg of

cat Igﬁét@? %Hée g%a%pa:oé? iy 441}1;%? e%g%lg?‘g{bof ﬁ??ﬁg?%gg it S‘?or)ie
fQﬂiQ@] of Irﬂﬂﬁnﬁotim steippihg efﬁmae:g:effahe Mbﬁhl?u%? Sggéﬁles and

n ] nut.e to 100 m.nu
HEBPE B BNV 48 sPiach 1§ 5bSn v ladha et PadbBLpassing

tHueughetge mmnanhoﬁ )zoﬁaysm,pmg éfficichay BeicPinell O M e@éermgeeof
?ﬁrvc%en} to nﬁﬁ‘ﬂf g ent bgsed on_the total volune

OES °°“Tﬂ‘é¥‘°é‘ AR G& G Frnsiongene faa ds digplaced. and
regenerate the coked catalyst (i.e., fresh or feed
gas) is typically at least 15 nole percent, preferably
at | east 20 nole percent, and nore preferably from 20

nol e percent to 30 nole percent, based on total anount
of regeneratl on gas fed to the regenerator [OO7SJ The

o o o o, .
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hi gh tenperature denethani zer, a deethani zer, a

depropani zer, a wash tower often referred to as a
we@2aw3tiisssmash tower and/ or quench tower, absorPer/E$2007/007736

adsor bers, nenbranes, ethylene (C2) splitter,

propyl ene (C3) splitter and butene (C4) splitter.

[0081] General ly acconpanyi ng nost recovery systens is

t he production, generation or accunul ati on of

addi ti onal products, by-prodycts and/or contam nants

along with the preferred pringe products. The preferred

prime products, the light olefins, such as ethylene

and propylene, are typically purlfled for use in

d@@ﬁ naienies thestendnipeat the bpitern ef thsstransitiorazone. While all of the

BT REAOFREER clUBURLAE Ry U, A7 e 13 s
thewsothe ﬂg/glsyspammhgﬂemmzhwbhe dnjpeted heldah iftom styesdobids flow.
R R T e
(Whieli @brrasunds to SR irncedhss s the Thuxiatthd sERYRHed RWEIBY eHcﬁwever
of b%ﬁg roduycts or, conta ants, |nan enbodi nent,

o
cizocy (ney notdleghine 19r1hp Fxienkthar woglédosrqxp@ﬁed if
Mnbt&u% ¥1208 3hianysP (0t &I 1) heRGlde@n mx&%@%?d&d it would be

ymerized to_nmake polyners” and copol yners of

é‘?ﬁgﬂb&-‘n@ et FOS bpyititnezanse Kynisaly yestrigpes zonekal tigpsition
O RSO 80 1062 i, L SN 00 bl
awéw inguyringos sigmidigant loss Mysummag bﬁ'mqncpa Whl{bajhcarmyhmg to

pr o%uceg} a?‘ﬂgl 3 ?18@)@1?3 41_§R81 ocar tg‘g@;l §ﬁﬁ%fl EI%PP jone
[flxxes tabave 200 lﬂe/lnng'iseq;) er almvte 12§d@m%r§eb ggeveiabovi) 150
t f "
SR ke DS BNt Phort S Rece Sean OO R i uanm by
bmbfahattﬂiecdsgk ahtalyet, Q‘éﬁd ahd bhﬂueif dHaueérisgias. Particularly

wi,t hdrawn .from t he proces exc) udi ng

P e P erre A S B Ao BB et 1 heReyed el Wasize of
WREgRbUBBIES 61986 inQRe MY GilsifioH zGRWE bighiiitahll§ 1draér than the
inmpurities to useful products. Alternative Riser

RESIRRasRIbb#z¢ Bt frmsin G apanee s effgst resultsina
QUPHIRAAL Rretds@iBihe AnhAE 8§§1$bl§0191€ g%@hﬁ@ldguﬁz{rus er

reactor systemas illustrated

wpAustereeent o patplyseflowl by the arm;s@pa ﬁqm ?fefsglvﬁlh c%mlortstﬁémx
%&H?&%WEHI leadd® 19&%9&%1%2&33 & Qﬁg@ﬁ% {r eaction

stemusing a single riser a 'single
sl Q8pi pk is also brlbiewed; thatft . inttinsieally essemrsmn amPIA n
meaaza%sevreec@&ﬁg tnsdd BRI OPB E0hn 3&@&%%“&;3%%(1 to_an FCC
regener at or al yst cool er, ‘product separation an
gpiglyatinged inigagel or beavy, oit emaclipg deedrsa the @Tﬁ)rfeedh end geaetion

Roddi0REAGRE P Rgh Ead ok SRS BRSPS cola} 3Pt

Fat/fed and raxtioe peddetst ﬁ.’orﬁlaﬁfH(I(S caralypt.i ses

AR P Toa R E Bar v aSiice HReupstic S eiocls ot

whdrgihgi gais ion the yapeal Tt §Rk Bf thesh&litpp FogOthe @6ﬁ&lsgﬂ0\kf| Mhe
SOSrh ﬁ rlser actor, 306, the reactor ves?ﬁ
eip amrye SRAENRL25 soTesnands & th tatal flawapteafithe gas

A Aded Wme%%gs%a%xfah erﬂ'o?ﬂ’&! &pm%sﬁ %@.&1 %qnsse
catal yst particles provid from gas-di spl aced

SweapGRents; Bedpispde stedls me esmid uhg steymn WHFlGL ghthe removal
ggf{&héﬁcgtabsfbaéﬂ&%m tehedn 2R4id& gme%ha QrhSRNER VAR the

_the'reaction zone inlet and circulation zone
sparEag)gas pagrgBriakeetarity - uft'sec KO-&5 na/seqer dargefenat e
conversion reaction takes place in and products
including prine olefins are forned in reaction zone
309, and the fluidizable catalyst particles, now
oxygenat e- exposed, are carried into term nationvesse
3 12 through reactlon zone outlet 348 (elenent 348 |s

o o, - o o




t he vol une enconpassed between the sparger 336 and the
transition zone inlet 351 (nuch above transition zone
WO pdoet11384, the increased area for flow in terP@TE$100T007736
vessel volunme 315 woul d qui ckly decrease the
di spl aci ng gas superficial velocity). [0088] h another
enbodi nent, shown in Fig. 5 the riser reactor zone is
concentric with the separation and transition zones.
Turning to the figure, oxygenate feedstock is supplied
to oxygenate-to-olefin react N system 500 t hrough
nozzles 503 and into a riser reactor vessel 511. The
react or vessel has a reaction zone 512 conprising a
TeidR] | ahyeariagis anﬁmdhnmtk ithd etnppmgfdrlmﬁpiacnngléﬁ’aiency of the

BT dedh BOR PR orehoct PGt oot Pt permactvery,

ﬂleestﬁpplggefﬁhlaﬁﬂyamﬁd)em%yﬁﬂesﬁ,&ﬁﬁ93% o8 lqot; ovi ded from
I i.on z ne 06 through circul ation zo
sar 3556'% tfgctatfgaccg“@?%gg 38 et!%@ WRe Of B¢
10orRatibR k@b ptﬁabﬁtlnt/ﬁr éﬁﬁbhhﬁi leﬂmh@lﬂt%tolsﬁﬁ Gyﬂx@trézeﬂ
zone 506 are fluidized and [ifted through circul ation

FcEopuln BIG 5b @2t srasesrs vare BISOmesated into e eparation vessel for
'tﬁbt lsmsttpqatﬂt osht% aadtddﬁhﬁmk@nefmea MEIGUE b is @k et on
rougl i ne . 'S exarrpe the reaction zonhe
olgfin ael?@r\myr{é’@ft)@né okt selegtivity] foom thasdw @ basrding pilot
e
YRGS ScREATHYEache 3 BREEH ofthe bituct Sorbilhens divided
tbhéhﬁowy@m af thefteteljpltodckt authdimewgtes odmamh‘magedmtslal ¥isthe

0089
SR ReBuBE T G il bR 4 Mg s 73 £33 fed theoush
}Dha)ghsohl%ts toqdrendtnn gloggmg&)fohaegamale&r [53% Ezﬁﬁ]lyeﬁparﬁcles Increasing
react i

nd the qu am

O ST s o eie et G g O LR B s 60 08 Hser)

pEdvided/a ﬁyﬁédabké lﬁﬁﬁﬁd’eahtihe BOS \ifllﬁleoal&h sﬁﬁﬂé‘dsidgl’boke Bfectivity.
%HPQEI 1Sjele nt 8 |sd§ %UH} gh ircul a |on zone

icial vglogiigs @ ?"e t49FR/ S5 o BOWEY§redlidingt appear to

PesRadTReRr aﬁ?xfohement haRE POSAAINIE B Ritthet SfpradRickRe t O
separate catal yst fromreaction product, which in this
é%ﬁﬁﬁﬁ&’ls reaction zone outl et 548 as the entrance to

60 y ARNR effRA fPowi
Eléggﬁ ogigenatg conggégFon p?% uct %?udlng%ﬁﬂﬁﬁéhmnon
8PB¢ PHEDPIOgheE wcm&mﬂé@ﬁ of abbeygéhb%eot addenst 0SRo,amdt least

odent t
LA DIt oWl E5fERing AR InBulh MY BRI B oy
med)lcte ennmcnaasponPﬂSs@@%m lesspor5224 of drseeth dny\er embodlments,

SRS RSS A  EAPBELR  pae ncos

Iseltegte\ntycmﬁmgease@tlfyo rmalat Eastd. f%aor attiaastt ¢ H84.i Aﬂtemaneely,

us S|g flcanztst u ﬁ@% F XV i ter nation X
ot i s RS Bl elort R i ek §1dRofiatd flboke
lshlattl\ﬂ‘@yoiéfmmﬂﬂsfdr@%bhﬁes‘sop of pr| mary cycl one 515

SR, o BerPEr e et Kt OB R BRoi mtetiey and

adifitdtions inabeUunsdioahé pﬂas@x%tﬁﬁﬁéiﬂioﬁ WIS ﬁgpzﬁﬁng from the
feedstgck th t may be present, Reaction products,. and

SRyt aRd SERRSIY L e 55@9?@"@ isyentipae foe gmbodppenis fersrbed heein are

HRR4nbR wmapswem}eam S5l @ BotMSY k& 2A3mitBRGNE thyRKESN,
smal | er anmount of entrained catal yst enter secondary

Nhishvissiesiapd by the followingelgims. on products, and any
unconverted oxygenate feedstock an dlluent that may be
present, and a very small anount of residual catalyst
exit the top of secondary cycl one separator through

pl enum 539 and exit the reactor apparatus through |Iine
545 for further processing. Alternatively, thetop

outl et of primary cyclone 515 may be cl ose coupled to
the inlet of secondary cyclone 524 so that very little
reactlon product and other attendant material s flow

o o '] F A/ AanT ~ "



contai ning nol ecul ar sieve that is catalytically
active for the conversion of oxygenate into ol efin.
wab@7astdsd yst can be (i) a gas-di spl aced cat al BSL/PSZ007/H07736
an oxygenat e- exposed catal yst, (iii) fresh catal yst
(typically, catalyst that has neither been
gas-di spl aced nor oxygenate exposed, in particular
catal yst that has been recently manufactured) provided
to or otherwise within the rgsctor apparatus, (iv) a
regenerated catal yst provided”fo or otherwise within
the reactor apparatus, or any conbination thereof. In
an enbodi nent, the catal yst contains a
CLABMS um nophosphat e nol ecul ar sieve (" SAPGs")

nd/or, mxtures of siligoalum hosphat e nol ecul ar

f eved "tﬁ}éci’d[ é’(ﬁ S@??‘g&ﬁ%‘?ﬁ%&ﬁﬁgg BAEPRSIABI ecul ar
si evesepatatibg Gonsaghs-sol e dlowWik Highet daRie 118 86pAsing a
sieves. ! kslglﬁaclggfgg e" .nmoJ ecul ar sieves are defined as

Fep ety oft OWaEWFdﬂBEJé%g%WIWQ fovgi anet er ~of less
t han Ebogd&élﬂrr%(thg Nlids WReH PSR deASyedW, Airol ey &andlibn

defi ned as ecul ar sieves wth porés having a

A0 LlraddifR Zorft -8ad Buf PROREL O _[K®96], & BiRence of a

conprise a tnree-dl nensi ona cr opom@asec,crys

framework structure of [Si | 2] and [ PC2] .
Pl é%“ﬁf?“’?‘ﬁé’c{}ﬂﬁnqg W[tgf?westrts&wa&aga SpliffsflqWeand
shénict ure can be determ ned by 29Si MAS NVR. See

Bl ackwel I and Patton, J. Phys. Chem, 92, 3965 (1988).
The dePAugingsbedisplased selidsaviycdzomithe transifion zomsne or
nore peaks in the 29Si MAS NWVR, with a chemi cal shift
[ Si ) | Themtthed bEBRENAf, whikik the tBfhsRIVRA 206 chinphisd

conmbi ned peak area in that range of at |east 20% of
the total peak area of all peaks with a chem cal shift
[(Si)] a?W@f'f%‘P%ﬁge of - 88 ppmto -115 ppm where the
[(Si)] chemical shifts refer to external

t et r anf®) Ayblidd anlet hawhg an pfA% | andi | | coal um nophosphat e
nol ecul ar sieves are generally classified as being

mcro rial. Vi 38 0 r. 12 nber.ed ..
i ng. e EUPRPRE dRodel el varttay Blion PR I ot
aver agatipowheizD andny argrefatahbBthz-fkhctisigd K AtE with K
Preferred are the Il pore SAPO nol ecul ar si eves
havi ngfa%nﬁ\?@i“hg)é %onﬁ ‘size ranging from3.5 to 5
angstrons, nore preferably from4.0 to 5.0 angstrons.
Bhese Horathsl foe makimg dlgfihgabmplising) ecul ar si eves
havi 8 nbered, ri ngs. 98] 1 n general,.
o1 1| COsPRTRE BroCHPR AR gL (AL Uy SBTAtE it S4PQ-
rohwinih@cathlyanipworider oface@y ner - sharing [Si Ga], [A O2],
and [ PO .etrahedral units..This type of framework is
ef f ect ¥ af"ﬁg i ﬁtﬁ’ﬁnv’iﬁsi%‘ﬁg ﬂb‘?&%gﬂ%ﬁ%‘%c‘?rﬂ“ﬁm&ﬂ drlegst a
poaiiiCofthe CARBY toldh@an M zdmRtHaoliRdH @dtaly@tifluk ¥t aBt 100
the framework structure of the nolecular sieve of this
, i: . . .
Cotfpos 11 e Hec et PR o MGAE chuler currendy with rspect
itions iknclude phosphoric acid, organic

g‘??gg%%% &eagﬁgﬁtciﬂovgl’s triethyl phosphate, and
al um rislasphatt least sdine of las@iy@enats aad/or alefinfom the catalyst in
ﬁ)%ni ons are ‘E‘l xed with reactive silicon and

IR e N2 conposi ti ons under the appropriate
condi tdofdscting 4t dsast 4 Pertichlofehd displat@VeatalyHQ3 O risth @eactor.
[ATO] tetrahedral units within the framework

Bormpoch Ao B SRR e “BErrh LGSRt AORE CORPHFSH ng

conposi tions include al um num al koxi des such as

al um num i sopr opoxi de, al um num phosphat es, al um num
hydr oxi de, sodi um al um pate, and pseudoboehm te. The
ahuni num cont ai ni ng conpositions are mxed with
reactive silicon and phosphorus-contai ni ng
conpositions under the appropriate conditions to form

o NN A N AT " - .




not be discussed here. Structural types of small pore

alum nosilicate nolecular sieves that are suitable for
wQs@7iimr3ghi s i nvention i nclude AEl, AFT, APC, BINUS2007/007736

ATT, ATV, AWN BDC, CAS, CHA, CHI, DAC, DDR, EDI, ERI

GO0, KFI, LEV, LOvV, LTA MXN, PAU, PH, RHO ROQ THO

and substituted forns thereof. Structural types of

medi um pore al umi nosilicate nol ecul ar sieves that are

suitable for use in this in¥§8tion i ncl ude MFlI, MEL

MITW EUO, MIT, HEU, FER, AFO™AEL, TON, and

substituted fornms thereof. These snmall and nedi um pore

zeolites are described in greater detail in the Atlas

of Zedp) ¢ cat8ystunlety al Types, WM Meier and D. H.

O sen, Butterworth Heineman, 3rd ed., 1997, the

det ai | I Ot i AS plicitly

incoréggggéggﬁgggkﬂﬂgﬁkgggggghééé 00106] In an

enbodi nent, the oxygenate-to-olefin catalyst has the

f ol | ovichgdispletingraad 1nlelz doadtask 7 vesticalalistaride)D $®nwthe cigadyst

the c i.clie r . SIZe,@3S . n
125 kel Shaltfl Dl il PHE ARG BR ) Wil
par t i ghegingfiroen 13 tavle¥.age si ze less thanl | O

mcronmeters, (iii) 80 w. %of the catalyst particles

P, ORI b5 I ARl SHR Sl e
lcoswpristmat 188t mbe bafifietieyes, arfdAvh&Binthe d%pbicidgeasdalesl a6 tither

D il S e o SRS for R e e
lsalids auitlaruad dgcbatilz tayees®sédt enthéSoliicontat ers, (Vvii)
40 wt. %f the catal yst particles have an average size

l.ess than 7 i cr OneLers viii), 30 . % of the..

ooty ol of B8V RE B rnrelina digs Wrisrofh e ttGiioggone

rEoa1prizey strisast Ohepai2 Of }z&ﬁfﬂe%ﬁb‘rs,fagg vaithréth walorieatatios |)o€ ?ge
ave average size |less t] crometers X

aﬂef oF he Ravreolcbaly fﬁé/f‘rsp‘a FethRdy et rs\%@r%&éts’giswnd

185 of R padCofBagNlOME RS, (xi) S w. %of the catalyst

particles have an average size | ess than 54

j crongters Xii) 1 . % of the catal yst particles
Have °d%t?“8é et a%& gt fezueqehng fgemm Fde Hiedisplpging gas
(Wikhih khé1@ar¥RIdh Zdn8Mhal a Za¥bupeigihl VdlcifAd Bt Y&dst 0.03 m/sec.
particles have an average size |ess than 44

jcrongters; th ercents bej.n ased on th ot al
o Tsngihgd B B\ T Srerib g hips e DishB sl dFont
SR LatAEpepdrficiel comeininp/RbldcAlar ¥RV E WitH N RRERH S Matbr

tested i cold flow test apparatus at near

&%%‘ﬁﬁ%ﬂ? sl thereon Pt AhaPidn (il ehrseindbe hudiggathgn apd/or
QLY gaA EhidRoBin B GYNRUT AN ey Sipatitldd il &8kition
form In the test apparatus, five 20 cmrisers were
jzernate displacing elli¢icacsglsatdeashaPPng a singl e separation
vessel with a roughly 1 neter dianeter. Air was used

35 t herenactba of angl of thabreiingddsims WhbEei® el dififladile gas is
risers entered the separation vessel via a cyclone

SEEb 2RG the stepan Rrgyh8rS BWREIIY! velosiy ia fhe Tansitnyrang of ot least
.0V meRREpFBM L Or passed down into a transition zone
containing 6 |levels of baffles or sheds. The 6 |evels

of baffles or sheds were organized into 3 pairs of

11Qvel sthefpethod ﬁ%%@ﬁ@einﬁe@gm chaims, wherind by 90
degrees relative to the sheds in an adjacent pair of

| evel i) thé tatalysEp=Ratles hhiVCarbfRe S RLEhPATh the Befsifén zone
that an opening 1n one |evel of the pair corresponded

to a Sﬁﬁg [ ' e r vel of the pair.

[ 00108] gé?g§%I?EaMﬁmebiggugg.Mﬁeegés spargers and
baffl es for renoving gases adhered to (or entrained
in) the catalyst, heliumwas injected into the
gas-solids flow as the flow exited the diplegs of the
cycl one separators. The renoval efficiency was

determ ned by neasuring the anount of heliumremining

o o o o ] oy




FCC feed and reaction products froman FCC catal yst.
[00111] FIG 7 shows the effect of varying the
wGaapeniized al vel ocity of the sparging gas on tPEI/US2007/007736
renmoval efficiency of the heliumfromthe solids flow
The superficial velocity of the sparging gas
corresponds to the total flow rate of the gas divided
by the cross sectional area of the separation vessel.
In these neasurenents, the 13 styl e sheds were used.
As shown in FIG 7, the rend A" effici ency approaches
90% for all transition zone solid flux val ues when the
spargi ng gas superficial velocity is 0.5 ft/sec (0.15
m sec)(i0ithd eatgpst. fabddPhavemn\eaeiage satiysotisient stimilie the

stripping.or displacing.effdcien f. the stripping
gas cambe AZ9E §%“g§t¥3§'°’8r Saetcoﬁl(g%gtq%%“t%ra%‘f | east

90% Alternatively, the stripping efficiency can be

99. 9% @it) teseatalpst PRB¥eyinltes Fanfif@ 23]e HalvSan&velagesatalyst
the effec f_dnco t] an .enbodi nent of the

i nvent‘?eélﬁfq%faéﬂ%&ﬁ??g% E%}It%ﬁ ?ré?ssperf ormng a

nmet hanol -t o-ol efin conversion reaction. In FIG 8, gas
spar gefie) atdeast i%out: Pookthe dafalytso paitieles ép dreatdnaitionesne have an

for the pilot plant., b o.additional haffles were .
used. ?’Ie%geé’ %‘ﬁ%ﬁ%gl?%%## lgbctro’@ﬁ{eﬁsr ?’?’855(3?3@? fn the total weight
sel ectdéfidatatydt Pafjclarid thoktansipdeeddeyadd fromthat in a
baseline pilot experinment. Selectivity is defined as

et ghtCOP B gAY B E SRR P e i beters.

percentage basis. In the baseline experinent, only a
nlilni melhd inethodfofapw ofj thegprgeslingal ainos) cileteda thiddanalgdt is he

i nl t rgvent cl ogging of .the i ts,b
ERapsFhay ProBf B PR InA b 8 5078 el aie o o
\stdndpirieyhaving histasdrapetiogs-gasionsl ez mdrgrbater thhh Asec
(0.06 or 0.09 msec) provided a noticeable increase in

t P i | i k | ivity.

4% 1 Thd Betrbarbeafly SERRIFESI G246 BBl Batslianzgne
_fc@wqmrtsh' bTD zclghﬂalgtggo_f gmﬁmt 1;ttet)st, ﬁﬁcﬂi/d')ﬁﬁe Solidshartlets RV Boks

In the n | no ur., e Su [ es coke

PG GIEAA> PP ONIEATIR A POFtPR BTe SRIBBER FesARSucted Wk o the

StanisPionBng AFob K @é&%ﬂtlﬂﬁ)h&aﬁﬁ? 56l oA RBSINEPI pREARY 68
an 1.ngcrease |? POS of ,at least 0.1% or at |least 0.5%

Standpimes.ach f g, stagdpines beingafieven ciage septionak arpppithghe

GoHd¢ bheighnd BSink UABSIY ERheéfel %o 648 oPIHRAAHESs Altlets only.
increase in POS of 5% or |less, or 2% or less. In ot%er

odipents, flaw n stripping gas thrqugh the .
Panel TROHEBH T SaR Op s e e e stbereun dbleast a portion of
1Bt eqtly¥i injthOfradditibie e 19 id ¥olulizéd bddg asd 1ldR¥a bed ha¥ing a
least 1.0% Alternat, vel flowng a strippin

. : gas
densibyradicat of 3hke/m on 022/5??@’ g wherstn thereds ae«e?mﬁacrtwn of

GRA6BICS 8t Bietdai4l syoeﬁet%%alolrea_kméoo@ 2% or less. [00115]

Persons of ordinary sKki inthe art will recognize

t.hat n di.fi.cati gns may be de to the present .
ilgvenmmgf“f’ﬂ Sbeny eg'g\ﬁtnr?@df%ﬂiﬂ% wherein thegatplyst pagticles
afe tNLaPERERINByY 4 SYEBskibutiohyg embodi ments descri bed
herein are neant to be illustrative only and should
not 7H &t Afithe satplyst nartigjes havel anasieragssizadpsscthan §25

def ifi&@ndeYert,ne fol l owi ng clains. CLAIMS 1. A nethod for
separating flow ng solids conprising: separating from
a g2Q oY qfdhe cajolyst nardties hakeran avgrddesizedossphas i Y a
maj Rfidibhepfct he solids contained in the gas-solids
flow, conducting the solids fromthe higher density
flow through a transition Kg zone at a transition zone
solids flux of at least 100 -r - in the presence of a
M 2 sec displacing gas flow ng counter-currently with
respect to average solids flow, and then conducti ng
the displaced solids away fromthe transition zone. 2.
The nethod of claim1, wherein the transition zone

o o o o o, o o - o,



transition zones ranging from5 seconds to 10 m nutes,

and (iii) the catalyst particles in the transition
wQene/1hissL an average catal yst density gradi eneCDiUSHBRE007736

kg/ nB-raor less, (iv) at least 95 wt. % of the

catal yst particles in the transition zone have an

average particles size of 125 mcroneters or |ess

based on the total weight of catalyst particles in the

transition zone, and (v) D ii at | east 250 mqmmand A is

at | east 2.7x104 square m|Tff@ters. 11. The nethod of

any of the preceding clains, wherein the catalyst is

conducted away fromthe transition zone through the

sol 8Qlwt.Gatdf ¢he eatalystranticleshavedipi gverdpa\sizedes thimnelpi pe

cross-secgi onal area no greater than A. 12. The net hod

of ’51}1%50161? The preceding clains where the transition

Z 0RO @RI SieScaalphiadlicleyhdfe aalvietipe@itlel 16dsShaieggh of

the solids outlets having a cross sectional area A

and™#8Meles:a portion of the catalyst is conducted

awago ik ORI deige EAtAPSH Par@Ele PR dnlHvRHFR s8RABssGhad B

plurality solids outlets into a plurality of

st aMPPPELTIS;each of the standpi pes being of even cross

sec a :

Ty e R OB SR s

13. myemgierhod of any of the preceding clains, wherein

at to ' . ' r Ltion

zonié@i@lz' é%fgﬁ % %d&?g?t%%ﬁ%gsdﬁg{eﬁ%y@%ﬂ%gg isi%ge{)setg%ig?i ng a

dengidrgmgtessli ent of 53 kg/ nB-mor |ess, and wherein

t he IS u fraction of bubbl es at .the catal yst

oLt ot g bt TR B le 28 BBk alin i Onatg o

t hempirexmetirs)g cl ai ns, wherein the catal yst particles

are,chargacteriz by a.size distribution of 95 wt. %
of %iﬁc&t"é%%?a%%ﬁltyqaﬂlégs Py DAY CTARE ,sgg'ée@tg%n Pess
t hamick3metgrgroneters, 90 wt. % of the catal yst

particle ve an average size less than 110

i CM)%T;@PE ?]B’EOCWIYS%%?C ehieave ApaveEee sizetless|than HAve an
avenagémetess | €ss than 96 microneters, 70 w. %f the

cat al yst particl es have an average size |ess than 88

m ot Yt she gralyt pagtieles hawe ancavaragetsizsdess thiw§4 micrometers,
an pwRraa tid 3§a1?§t31§a, hBORAR 4N He IR B eTesstBattis (){%]Igineters,
the catal yst parficles have an average size ess 1 han

78 #dcroneters, 40 wt. % of the catalyst particles
havig, ARGk P I 4.m ters, .

% of thé calal y‘év?' }pog)rf tt% éa{slpﬁg)\?é mé%.] }ga{/vg:gggageia g ggf\géssg than
t hattt ®dcrpinetesstet ers, 20 wt. % of the catal yst

b S Bl e AR SR ERD bR byt peilss

an average size less than 59 mcroneters, 5 w. % of

the c I ' have.an avera size less tha

3 Qo ehedB bore pReeoRl F PEeRtR mifd Sofa g o
arl, andmageeis iteacatadgs fluxdn thdstandpipaRurgs, fraan d 8BK g/sEc to
til?ia(pKO Szysvt. % of the catal yst particles have an

average stse less than 44 nmicroneters; the wt.

percents being based on the total weight of the

¢at al Yide methed of &y ofltbe piidvedimgtchdths ofheaein thd cathigst comprises

i A - Erir Iy S0, ARG e SARekap: 5820, sao-
BI.SAROSHY Sudu®65] SAPDLIG, IKNIFBSICSAPO-40/BAPOLI410E APD-42,
SRt P L eBE SR sB, B Roa ook S ot et s
$RROE18, SAPO 20, SAPO 31. SAPO 34, SAPO 35, SAPO 36,
SAPO- 37, SAPO 40, SAPO- 41, SAPO 42, SAPO 44, SAPO- 47,

SAPO- 56, the nmetal containing fornms thereof, and
m xt ures thereof.




