DEM FJ ON AND ENG NEERI NG OF ANTI BODI ES W TH VARI ANT
Fc REG ONS AND METHODS OF USI NG SAME 1. FIELD OF THE

wONRMENBIZeN [ 0001] The present invention rel at eBCTMS2006/031273
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nol ecul es, particularly polypeptides, nore

particul arly inmmunogl obulins {e.g., antibodies),
conprising a variant Fc region, wherein said variant

Fc CATALY SDIGOMPOSITIONSSCOMPRISING SURHRGRT MATERIALS
modi f i GRAVINGT ANGIMPROVED PARTFCIVDSIZE DB RIBUTION D
variant Fc region binds FcgRIII1 A and/or FcgRITA with a
greater affinity, relative to a conparable nolecule
conprising the wild-type Fc region. The nol ecul es of

thqnnnyenanmnEquogarticularly useful in preventing,
treating, or anmeliorating one or nore synptons

adesl rghenh inyedtier aelates do satatists, fop rpoﬂyeﬂ@“m pmductilfme and
tnﬁlégrt% &)aﬁ cuﬁlr E) suBfg](\érgeg:1 a?am% 1,?) 8 tnlsrg a1 %llyaf §8§ h@{ may be

whged 1rﬁproﬁﬁhﬁg qgal%fn&fr éjr&aﬁ% hegdih @6t prpﬁﬂéd ceftél@@tt doiprises a
{e.g., ADCC) nediated by FcgR is desired

céHEE‘?I’t mafﬁﬂ@% Airving oniimeteved Pariisla-fize dwgrrmtlﬁ'g, #rifewherein, in a

| DBEBRY G L35 oot ARSI B 230t e

THEIMgWENEIOON 2. 1 Fc RECEPTORS AND THEI R ROLES I N THE

| MVUNE SYSTEM [ 0002] The interaction of

anti body-antigen conplexes with cells of the imune

sygA@[Q(m@ijls in a wde array of responses, ranging
fromeffector functions such as anti body-dependent

cylot9eioxhdianges imapalymetitatide gmdnataysiohgvearesulted in the ability to

” SRR BT gD maBIRE” B biated R 2Rt g properte

sagefl ii@na Wde vheae dMb@ierior i 0&uc @nll Nhgplidhteshs. With the
through t he blndln%.of the Fc domain of antibodies or
y

AePmeRiptieness catalysipebe shoige of e@wme@@atf%@ch@@wt(mlgﬁon
?%é‘”%’p LGP ERES of Baq Phasdi By Bl p MLl bliley g boen

_r-esedtlysexpaoded hAlsy, radedneeslin belyﬁ‘reﬂga[t&l tey,hmﬂo@:have prov1ded e

rec ec or, hare strugturally_ rel ated
|if§%¢§&%@<ﬂﬁ& §£1éraﬁ§<§%§39«ﬁl?£w<>ﬁ§ ; E GRPRCasSes.

intracel lul ar signaling. [0003] The Fc receptors,

MRdasY SAPvithay |n€WstQﬁlb | field, JRRRuBHRAER RThb ol‘éfins 1ndustry,
protelns are surface ycoprotelns t hat can

Fc,a -ﬁmt PRYRNGST N RLeTb lmsn@h@h@rl aeg)mlaamhal wedmpr @feven

| SR Tt AARRY TR bR PR fPhef ot iR y and

t Henpkeved eaipiso systdnts. r S haresfoased @ﬁfdeﬁh@ﬂm@)thé Bahlst systems
specificity for_ immunogl obulin subtypes. Fc receptors

f &P nrgdcsew eplypesy Oﬂafr%gn HEWLOViRg pmr@kg ih% andRnagigore on

f e I

e SR bro YRS e HRRPEPIY oF F BLERRAlG it he key

| soyqueicofactoh ehad riah hmake aebredkranesy whrinmerodal akesslopyent in the

cel be engaged in a given response (reviewed by
i’f‘%%élﬁm@ UStBt Al U 19A iv nnuc R VI | nmunol . 9

457-92; Cerber J.S. et al. 2001 M crobes and

| nbeaf i Multi-oddI3dolyBss pRbddcadsiug %@tl_pif‘et (ﬁffel%gpgatalggetypes——

Journal of Cinical Investigation 161-
ReveeteHiQ) tmne@tlhcalquamgtall&caédws, agbthesukesgaremﬁ/etcodasmg

t 0]
el sBaioup oflitine Doy EreaRo e i opaarpine
Focatabe proitustivibh 86 & dfSconbéh X ae §>§odu|aﬁ{ﬂilty gitfhld PEhS high as
i sotype specificity is sunnarlzed in Table 1 (adapted
from I munobi ol ogy: The Imune Systemin Health and
Di sease 4th ed. 1999, E|S€VIE£ Sci ence Ltd/ Garl and
Publ i shing, New York). Fey Receptors [0004] Each
menber of this famly is an integral nenbrane
gl ycoprotein, possessing extracellular domains rel ated
to a C2- set of |nnunoglobulln related donalns a



the nost wi dely expressed FcgR, present on all
hemat opoi etic cells, including nonocytes, nacrophages,

w8 20wlB&260 NK cel I s, neutrophils, mast cells, aRrd1/US2006/031273
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pl atel ets. FcgRIl has only two i mmunogl obulin-Iike
regions in its immnogl obulin binding chain and hence

a much lower affinity for 1gG than FcgRI. There are

t pbeeblb uieRddras Riptinfed afe ddoteirld efficidn®BF thdprocess, given the
FCgRI1-C), all of which bind IgGin aggregates or

i fEnHicagbeast efaasltiplomsitiopinstilvetalysis f er ences Wit hin

the cytoplasm ¢ domains of FcgRII-A and FcgRI|-B

cr e A ' - 0

;T bt Al 8P Rl pERRRAP GRS RAAR IS L B el (e
t visibfle | mgfepfeotions) tpredess in nihe apellingt grodicggnal Pelgmer products,
l eading tQ cell activation _such as phagocytosis and _ .

r ééliﬁc}aglﬁ’ Pspipptsare Piasrehuith adigh £ GPeraRition may Gave limited
| BRI {RheRi@NBLR d&e B, indeP BRI bi ili
activati on? Sﬁ? gnal i ng tg)ﬁrugﬁg%hl%cg%g?%g%g 4’ F]%DgP Rle Stablhty’ or
acontiratiiyn g Asoctdinghy, bhinomizing theadmcenteation aofsghle éd the polymer

t hr oy the FcgRs. followng ligation. These . .
PR e pIg b o ek po e bF Sively BRGptible—is of grea
stiﬁlggltmﬂcgj di fferences anong the different receptor
isofornms. Two distinct domains within the' cpt(c)ptej
i Q 'sigrlJ3ag;j(i<[rnains of the receptor called
i %Wﬂb/?%éfp@g’rﬁ&@ NENTHANed activation notifs
(1 TAMB) or inmunoreceptor tyrosine based inhibitory

SookiS a u ' espan
TRAONE S AR 6F UBhoce of M Hrmodhl BRbarBAPRTE Sgcess for
t pesdicatgrajstiyolefin dompasitem doneprzirter ooadcifngthydrogen and ethylene

FcgR- nedi ated cel |l yl ar responses. | TAMcont ai ni ng. Fc
© G oBES Mt Sreorteel it R R rnctel, BRIy T corioarigR s om a
| Polyotctint 3bMAbHAL&OMRhERES ) siphddel AR FEEaRitiG-mleB0 Q8lalyst
Human neutrophils express the FcgRI I A gene. F;:ﬂ?RI I A

s

clcaspesitipg comaris Ydapt éwe saiglyst pewpoiantsasel¢obasidfyom the

? té%ge i l(:(!)r{ék(slhrﬂg ofe! Xce?s ! %ta"i]l%géneegcaz}tﬁy%%(‘%%ﬁ@gﬁtg%r#ﬂgkﬁqqtallpcene7 o

Or - ass8ci-at ed ki nases whi'c
phaspilo cyhpbiean. (b) TAMppoaspherixl thht Bl $Es5Y 08 1S tlan about 30
docking site for Syk kinase, activation of which
r d&igTong and, a pasticlegizodisEbutomhdinga Mo Dipsetia ob lesy thag about 6;
Pl activation |l eads to rel ease of
pragﬂ?)l %ni%éitvg%' medi ators. [0009] The FcgRIIB gene is
expressed on B | ynphocytes; its extracellular domain
i 40008 Anenaimplel of @ FatgRbt Aomposivmdd thg Gresemp| iexedionnis a

an_indjsti i shabl e nner. The presence of an [ T|IM
it on Gl Rt PRy B LG PRGUng e o st two
| rdatabyst Qbﬁlﬁ_ﬁh’&ﬁé agiscted s fthe Eﬁﬁl@r@dn‘xﬁsﬁg? of0| £@hbtallocene
basis of this inhibition was established. Wen .
c sefalygheempencah gndwe mretallpcars pajalystregnmogeut; (ther Juppmt inpaterial
F (A C (YA n ttr s t.he. SH2 .
oAt hPa 155 LTS, BRAOR N Bl AR ook E B B having
( SHdIID 1, WarlocdT 168sdhial sboases;pnagPNeI dedsatbnl messengers

rel eased as a consequence of | TAM cont ai ni ng

FcgRned) ated tyrgsine ki nase activation, consequentl
prlgq?élnthaxwg oha Palymsr Of Frerpigssp! iAvaRticngs a.p made from
Crz0 PR cb i OAp@Lin£C 9Bt tﬁ”ﬂyﬁﬂ h ot fd i
res%or?se to EchFlgl i gat fﬁson%an Ié%ﬁ!lil g{u?gertcgﬁéuﬁg)#mmers with a
r sspportidv emdt drantiopinietalc catabsi awompBsitieh| to form a polyolefin
roliferation and antibody,secretiaon is thus .
P SOt ik Ro A PORL! PR RenRaAl el composition
| BHPELODUTH Nl SALYRAS catdyst2c i SRASESe G RRMFANCE:
2.2.1 CANCE I)[0010] A neopzlﬁ‘%,lsm olge;tum)r,ei S a oup
neopl astic mass resulting from abnormal uncontroll ed

cell growth which can be benign or malignant. Benign
tunors generally remain |ocalized. Mlignant tunors

are collectively terned cancers. The term "nalignant”
generally means that the tunor can invade and destroy

. . a



the top cancer killers for men in the United States.
Lung and breast cancer are the top cancer killers for

woRoEr30aot he United States. One in two men i nPCHAIS2006/031273
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United States will be diagnosed with cancer at sone
time during his lifetime. One in three wonen in the
United States will be diagnosed with cancer at sone

t édRisHES 0PI ANESnnhdtdIRIckRE cathi9Slctimpdnent hdf # intanestic baslyst
yet to be found. Current treatnent options, such as

semyement; ¢Henwiphert apjeriah that bas s 1ess dbanrabeut 3Qynécrons and
o PR BBl PR bRy Pl B3R oA B8t an

t hefvay. may i nvol ve surgery, chenotherapy, hornonal
therapy and/or radiation treatnment to eradicate
neopl astic cells in_a patient (See, for exa

l e,
SH0Bk dAnecxampdy of ‘apfijm Gt Fhe Presenichyertionpiy Peimﬁfn made from a
\PORISETIE i A UETE! L oATE ARl iR il e
| thyleRe asomioiners with cesuppbeed pyltc-trabsitiad-sstal wetalyst composition

bi ol.ogi cal .th i th . Al f th -
ol R syt g b S B kPtrlsr SR igppmet!
SHEFISEY corh R sitfor2BRhSrisesRY(1P @t TRt Fixd REIaBAE 86mPsientOselected

the health of the patient or may be unacceptable to
t Ferpshd @mup poiwsistingneft | ya neumglegcanaycatdystcenmpaeal ynd a

re t he oplastic tissue, iati { [

ORI B RBhbnb GLYTueRe bl BT R B B &t han
haBdie 30 $:€6®ink bivd & Yarticler st didtibimtidn tavingd DRYD {irstidies less than
and radiation therapy can also often elicit serious

s Pt 8¢ k(33 an pfieéiial therapy is rarely given as a

si ngl eagent and al t hough can be effective, is often
uBRIEFDESERIRTION QEI'THE DNRAWIN{e® of cancer after

ot her treatnments have renoved the majority of the

cancer cells. Biological therapies/imunotherapies are

| i[owiLe] e Figume hiltseatea agranhycapdendetton ofiterepastiele size distidhntipss of

rashes or swellings, flu-Jike s to i i.n .
(St SheitEy . TR offtufie, 36 Py POIYHE Bigdugedt in
alab@r@inke VAAE b el 20d4 | pri¥esd of s pedseritGnvention, along with
chenot herapy, there are a variety of chenotherapeutic
ag@mpgraavwxaml@s-f or treatnent of cancer. A

significant majority of cancer chenotherapeutics act

by i nhichi L i h . . i pecidy "
ot O Y B AEBRY (plth, (lLRCie foonRl extibited by
deentsini bxemydbryopolyeners,i picbslpigatas pxeuplagompelymes produced in
pr eve(rilt DNA repli.cati.on. and conca ] t ant cteJ | divisjon th
( SEePrdanse el ApPUYMESITAIgR RPCesP Of Bb AFER NI BIRNS. W
ThenBhakiveeRimgesal Basis of Therapeutics , Eighth Ed.
(Per ganom Press, New York, 1990)). These agents, which

i ncl ude al kyl ati ng agents, such as nitrosourea,

an{.- j as net hotrexate and
h%‘?@@%ﬁﬁtgﬁﬁ*ﬂéﬁé& agents, such as etoposides,
C @k EPéfgtiokd eonyci n, doxor ubi ci n, daunor ubi ci n,
etc. , although not necessarily cell cycle specif

iC,
kilp912lc Ay wsed iersin, 18 teferense e Psiiedic drblehdrpupy i dileggnts, the
DMA [ enli r _ s e
andePnauibRlihe Sebfe B OB idic TRAE GrpER ork Rl PIFHRTRC
Vi HNDEIGKNEE CHBMESTREMNDPHYSICH (DoidiBullddeasd cERICyPress 81 ed.
resulting in mtotic arrest. Chenotherapy protocols
ged¥8Phl Iy i nvol ve adninistration of a conbination of
chenot herapeutic agents to increase the efficacy of
treatment. [0015] Despite the availability of a
vari ety of chenotherapeutic agents, chenotherapy has
many drawbacks (See, for exanple, Stockdale, 1998,
"Principles O Cancer Patient®Mnagenent” in
Scientific Arerican Medicine , vol. 3, Rubenstein and
Federman, eds., ch. 12, sect. 10). Al nost all
chenot herapeuti c agents are toxic, and chenot herapy

Y - Y

o s -



radi ation therapy, chenotherapy, and hornonal therapy.
A prom sing alternative isinmmunotherapy, in which

woanrasoxel | s are specifically targeted by caneer/us2006/031273
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antigen-specific anti bodies. Major efforts have been
directed at harnessing the specificity of the imune
response, for exanple, hybridoma technol ogy has

epol) edstRed deneal, aREBhtas®fsuppoRed sfileehhiiBoiBIRes | @ni)st” or
anti bodies (See Green M C. etal, 2000 Cancer Treat .
Réspporpel npBti-trapgiion-pwstal egatalxat cooumsiiont efore &0 compositions
2 U 14).; 43-51),. and jn th t 18,4

HisE By ieradfi el B e a5, SUERHRR ot o one
MAhigivhiof,” Gad cesuppbe madyrial RIftth presé@tnihiventioRAA)infgodn improved
non- Hodgki n' s _Lynphoma and Herceptin .

[ Bftirle Bz distripufien Huitablsr cafflysh SOBPPBENS Aekil aterin @agl support

( ey cash,C3Ge oo
8?%’3&&%‘3 Eﬁémg\%?llbg(t? hfé‘?‘g%%lé%‘?{?‘ o?i‘L haentl ogt)? :‘?P}élct;l%%nrsmon metal
f vatelystoaiso may include otheti catponetts bogly fillep) adé ix natdinhitddato the
cyt ot oxi ci t " Al ') is_an obstacle to such "

C He SRR oDt I AP SO0 ShE st CaBpags s i dditon to
' @&\élgﬁiﬂg rARYp it NGFeARIpredend - v Mo AMMAMERY improved
DI SEASES AND AUTOI MMUNE DI SEASES [ 0017] | nflanmation

i pardicler sige ghisttihutivn, che tshppdstedy myltwhransitidn-oethl wetalwstsand the

chem cals protect. our, bodies. frominfection by forei .
c iR AnSaRlof bR ulHoscPl ion i phPHEER! CRuRt SoRihals i
U&gﬁbbﬁdbﬁlaﬁérﬁﬁi &dscEbsl teipphswels wehhy Agivatiifbhy asEbination
redness of the affected area. Chem cals known as
c?@éﬁﬁﬂb@i@%@nprostaglandins control this process, and
are released in an ordered and self-limting cascade
into the blood or affected tissues. This rel ease of
C lowma) c Al ssused esss, ethe tpheasb [“ogtal ybtl @xmpomntihénchwdea anf compound
kgﬁur%lor infection,.and may result in the_ redness, and
3t FPice SPREOPHALENH ACtHRLES: Satapakly of satalyzing th pof ympripation or
| Bliorh B8z atioA ¥ Relink &R LAth1FE dothpowRd bbbprisid®hSleast one Group 3
protective process may stinulate nerves and cause

_._p& Grouphissaomhanbergionalieat loast one leaying groug Houndl thegeto.
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period in the relevant area, work to the benefit of

the body. [0018] In autoi mune and/or inflanmmatory
dijevas)1d {sSused Mereid)MbEhrades l@Vidy sroGeT Rf@fid oild anmBieth¥mical
response when there are no forelgn substances to fight

amepietis bong &o {be raetpl center of tthe ecatalylneonagoserinthat “can be

o . . i st . .
PSR ARBLS Syl b LINPR: P AE Bidfucing o species
diastived evaardsholefin giol yexdrizatien bodligémerdidatiber Suitablayastivators are
exanpl e, the brain is affected in individuals with
nﬁﬁggﬁ?@ﬁggFﬁgﬁgﬂé, the gut is affected in individuals
with Crohn's di sease, and the synovium bone and

cartilage of various joints are affected in _
i rielilgli Asahsed betein, thetenmt sulstibtediredns thaashegioop dellovang that

di,sorders progress destr.uct.ion of pne or nore types of
bJRRP PPSSTES 2 JERD PR MAFSWPIETe ahops §hanors ydfikegadn any
| hoSitigANhE URGibli@NselBRiedr st Ishch Sh@paudd RhlopRAdHa e?}ﬁ,r Cl, F,
may affect only one organ or tissue type or may affect
mﬁ/rb,i hydeoxyt geps.aatbonykgigues, cabgrylsereyns, amins gseups, phosphine

o BRRR R BEhES Rl dhRbT HBRNEL BRVESIC ch Tie 51 £66s,

end @ aegylagnosps| end combinetidridytheicof. OFxpaples 6ASyYbstituted alkyls
nmuscles, joints, and skin, Exanples_ of_ autoi pmune i
diasdr aulssineides et ase ok limitest 10, apyl earieals, alk¥laming sadicals,
: L diti 0 v o d4di Vs i .

¢ i i PR, BB B0 M Rheils P radions,
eryt hemat osus, dermatonyositis, Sjogren's syndrone,

dermat onyositis, |upus erytheﬁatosus, mul tiple

sclerosi s, autoi mmune inner ear disease nyasthenia
gravis, Reiter's syndrone, G aves disease, autoinmune
hepatitis, famlial adenomatous pol yposis and

. o I 1 ~NNA N . s 7 AN\



that rheumatoid arthritis occurs is between 25 and 50.
Juvenile rheumatoid arthritis affects 71,000 young

waner7iocexss (aged ei ghteen and under), affecti ngCsius2006/031273
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times as many girls as boys. [0021] Rheumatoid

arthritis is an autoi mmune di sorder where the body's

i mmune system inproperly identifies the synovi al
metioxscerbortyth aadtsaés; raeylexydadaohtybraidmtsi oagbbhoyldradieals halkyl- and

as fore Infla tion results,.and th .
| itz gertaitost Hedisel pTERY BfioRa NG Mol carylamino
d%&ﬁ&ﬁﬂaﬁ&cgﬁéﬁkﬁ&ﬁﬁhkafseVere cases, this
i nfl ammation extends to other joint tissues and
surroundlng cartllage where it may erode or destroy

d car d d.to joint def ties. The
ool SR nei SRRl R 8t aPpRbEcA” T s igonly
t h@daeiooal 1n5ﬂ1@0@t§:nﬂbdl hrts; tihRs j (-85 & Q@%ﬁ%s&ﬁrafs%latlons
and the bones to fuse together Rheumatoid arthritis

lcrb@a'(eeg e} Aess(“Midhonpg, tofGrobp dé atem®rand, a liganghar ligand
S
S;&?rogt{t 8%%‘,’ ggrcl (tjad?{ ér? [}ntrg IBH/%E%? nd %1e1cﬁ(r)1ge arlllgﬁ etcg as well

Stak fther phissasy@BsoRiwdEWithY ‘tbbﬁﬂed ﬁﬁ’teﬁtdai’boh@tﬂg” CHre henhyslkited to
swelling in a specific finger or w.ist
S REPFICHEnE A Coriaindane oftchewiial hriglyda tiere llP‘éﬁ th%ﬁ‘?ﬂ are meant

S"t@'n{:ﬂré&n D <BRdlic 'Hd)‘ﬁﬁ” 0f “éﬂ%ﬁn éﬂ’ ibBhd” @‘Pﬁteh'ag Un SfRiPactive force
occu or W thout pal n, can wor
pr’o@gvmelmtmt thabis stren@emoughdo pamrat ﬂxerco;ubareﬂ agefegate to function
pro n% L’B E‘ﬁ}’ The di agnhosi s of rheumatoid

g on a conbi nation of factors,
includlng the specific location and synmmetry of
painful joints, the presence of joint stiffness in the
mi?tmlng% certain peresehrmeistoy fayrgisernsitichuedat part aflstructure should

S r n resul ts_of Xra t ests that

2 a5 e PR, S MR forc T ey sl Pl B of
ofcomnindp dsedéwhdidglsh@bols hﬁcH isﬁiy‘fﬂisﬂédjhﬁe@ @h@/br hé&§Vines.

but not all, people with rheumatoid arthritis have the

rheunat oi d- f actor . antibody in their blood. The

ORI thorein
BT 5 5 RO B
c dinsitedt toethehetidattoni state aaft the metabetopr GMJ’caxjdeﬁtnetihleelow in the

> iERicp A et il ol AR eGSR iRy, SRS HERiemiat the matpltom

ang N sucHsthatt 1he ddhPaREe dribP heRRUAR Riutal, 3AHRE ottrwise
the bl ood. [0023] The typical course of the di sease i s

oredigdteger si st ent but fluctuating joint synptons, and
after about 10 years, 90% of sufferers will show
structural damage to bone and cartilage. A small
paswzentagesediHereifame témns Hisitdodhlt &S ubdiofo ddseMeSa PBlymer or
| etely, and another small_per cent age will have
étrgyFyr%‘%véo@P@F%@ﬁs de-i t ROlYRIRHNG oisheh des opalyethelene,apy other

0 f S t e
SRS GHRRIPTL SRR Sl Gy oA Rl e
b@imtrl‘mtl:bng’awhlch agendenstddibay Inivirigsthe broadbst igtihiviod persons in the
arthrltls there i s, an aut oi ne cycl e oﬂgﬁer5|stent

arPETHER" it baun gen dhat tqmy gy re Hectein wintad Putiicatiansend issued
Seafdls I al t

R, or SRUEIPIS BB Comilith R InciS ool it o Jast
t hme|lfh‘dltltﬁablﬁaﬂuglamblwltarettfglghtcﬁalsilbn’g'omhxyhpf)lyomﬁhs petnat least
I npai.red .function an di s as. well. as cqsti ,
iR ST e G 8y B et it Hei Mlmoda
WaaBRlefnSas thétqenﬁxgﬁt%deherétﬁe N HpueRalak enfRdink i, other than
NI'AI'D website). [0024] Currently available therapy f
arthritis focuses on reducing.inflamuation of the

joints with anti-inflanmmtory” or i nmunosuppressive

nmedi cations. The first line of treatnment of any

arthritis is usually antiinflanmatories, such as
aspl ri n, |buprofen and Cox 2 |nh| bltors such as

- o Y ) Mo~ '




2. 2.3 I NFECTI QUS DI SEASES [ 0025] Infectious agents
that cause disease fall into five groups: viruses,

woaci7asimp fungi, protozoa, and hel m nths (wor reY/UST6/031273
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15

remar kabl e variety of these pathogens has caused the
natural selection of two crucial features of adaptive
immunity. First, the advantage of being able to

r A&A88 uzf?erag%ascmmag%, b o g BBlechit YORANHolY8Rfin and the
driven the devel opnent "of receptors on B and T cells -
otove queddcubr weight pelyottifinenay beessGuindipdhe sanee ype of pelymer, for

habitats and life cl of. t hogens. have,,t.0 be. ’

C B aRp T en G Gosl Rt R (EF | B e Bdfmadgl” and
TheuRhRs@et 8inkifdilyC sHgiaby n@derfood aash hah$ ABE bréddest 8&finition
nmode of transm ssion, its nmechanismof replication,

i persprs o ghedsitinest arhdaye givenbihoahitenms es gafleded in printed
di seas . [ nse it elicits. [0026] The
rgg@iﬁﬁg?éﬁgwgﬁggBS%gging and deat h caused by

smal | pox, cholera, typhus, dysentery, malaria, etc.

est abl i shes the em nence of the infectious di seases.

DéWBHt ést wedohareinan Fgms irredacdivdy| Aneghthe Weaght plgaelymer
gié{ddﬁe&i’ X)Etld gl%?%yﬁt(ﬁ{ ‘%1;8/ ?catdrlleegi’}{fr%l?& 3h 11RS googfﬁgerization process (e.g.,

I'mcr era t ectiou eases
C grenpsprdymer/ gramacatadystion and si gni fi cant probl em of
modern nedi ci ne. The nost comon di sease of manki nd,
t he comon cold, is an i nfectious disease, as is the
f efhRd ADEEH RerdinS BRIEM EeRy draRP iSRRG R W @GhEBloadest
di seases that were thought fornerly to be degenerative
didsSnities petsoas pr thearertinenbert ihave givien dkat taye fred¢ssribingtdatalyst
doubt that the future wll c¢ontinue veal ..t he .
" Siidiort BerliS i il g sfieRks M SpriBed BHERaibL 4n.issuca
ApaRig] BRlmclidedbely ebteiuEor @aehpdd)iabpéit patisky, fi@s wilich a
fromvirul ent and opportunistic jnfections fromany of
t FeajQIbyed thessentasprsdpdsprbed atsy basbrenrempvge Bel she
(Ed.) 1984 Textbook of Human Virology . PSG
m@zﬁﬁ WHagvegilﬁ tpl ot o, Mg “PQ(QZ\%lu PRGsERtREN Yo %scgbe the

ecti-ous -di-seasés are viral "infections for exanple.

” 7\'ﬁpaaicled sige alsdgbwfonaofn demplerafya phrticiles wepport matetidl. nds used

20

25

o Jeecit af 1 s W6 mioh o e ROl it PRt i Erote
MeFaUhppdehRtetlal B Ldandick S&hlla tHas theMyyRaIueOTHYERNSDSy”

of all ages (see Table 328-2 In: Wngaarden and Smth,
1%§,be@@g¢nstové>t@ pser thermedian partiele sizgtviglueg Thegmm “Doo” will be

S : [ bphi ry..1750- 1253 t h 4.

c OASIEBd B el SRR Y el R Nyl QYR aigeter
efshedlet than 8t Doy whlual t her apies, viral infections

continue to threaten the lives of mllions of people
wor |l dwi de. .In general, attenpts t evel op anti-viral = .
aridigdl s tetaresds daredh t%%k?@?ﬁﬁf%%%é@ mgfaliropiginipg paalyst” will
CWfel Bnder8So® td red &S W@atﬁ}tsta&)m 24 confhelEBb: at least one metal
5:2369- 2381, discussing H'V). wever, ‘a conmmon
drchnkeackomn sswog &iredpsd-10. usi ng of many current

anti-viral drugs is their deleterious side effects,

S} R R B SR AP, PSS o o

Priefeefd a hidyg Bhose fiotn HASALAGrdupsBaIC,, on the
identification of nutant human 1 g@ heavy chain Fc

regions, with altered affinities for FcgR receptors
{e.g., activating FcgRs, inhibitory FcgRs), using a
yeast display system In vivo ani mal nodeling and
clinical experinments indicate that the Fc region plays
an essential role in determ ning the outcone of

nonocl onal anti body therapy. Current approaches to
optim ze the Fc region functi®n (e.g.,

anti body- dependent cell nediated cytotoxicity (ADCC),
conpl enent dependent cytotoxicity (CDC) activity) in

t herapeuti c nonocl onal anti bodi es and sol ubl e

N r a — - Y o o
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Fc variants with inprovenent in one or nore Fc
ef fector function by conbining cell based functional

state of the art automati on. The present invention

assenbl es conpl ete conmbinatorial libraries by

saturating regions of interest wwthin the Fc with

nodi fi cati ons that cover all possible am no acid

chan orjal_lihraries will be tested using
a~4e 0'31"' &? ﬂ@““ﬁﬁﬂ“‘r%&‘{ii(??ﬁﬁllys'éssays to sel ect

mJt ants based on inproved biological function. [0031]

AGH98)] d'ﬁ[&bﬁdm%f ol MBBSdiRent & @k §edeRt Hi%ﬁﬁ}ﬁ' 8§pported multi-

preferably pol ypeptides, and nDre(frefera

i fansition- n@tﬂl mtg yos.ame proardedkﬂ@ﬂﬂu@%l} e, gderpilios pmgctivator, at least

\r@%ﬁ) f%gtt@g/ts &)(nopl‘g zrl]nadv . ?t%ﬂegﬂhet l%a a]nlsiﬁﬁ"l s tl&an about

| B9&AcIoRE Snd4 palticRL slzmﬁétnbﬁn@ﬂ&av@{g AD§ED foe@;licodslisless\fbhaméfoout

nodi fi cations al ter, % i ncrease or decrease, the
aftf iTpicejainenbedingents, S atieast By erfalygrcompopeniRare selected from

Pr, I t

" BB psi S oOR SioBinelb B TaR<f Ebilp AL bhé 3ishlllocene
Featalyst forapatient—Egg th: At ldastatwor ezft&lyst&mrthetds mreatyt gontirise at

Iecules of t.he |nve tion further s eC|f|caII¥ biqd
R VE PUITRLHRIIROCRS CRRIYPIHIRAPEHS 0TI BREMAL CPRHES, 3t Fidgh two
1&&%@1@@&&&5@' &%&Boﬁeﬁtb &t the? Sy NGnipiRe 28 MstOHeRetallocene

aci d sequence”as nmol ecul € of "the i nventi on except
f atalyst canporent mmir et lamt rome avnthetatldedniecatal ysh somnomemé and the

oty Hse R b S iRty RBHO AR Sibbort materials

eNEOLE S HERIrAE BGohes W th var| ant Fc regions, having
one or nore am no acid nodifications, which

nodi fications increase the affinity of the varjant Fc

r dfi28n A yprigty @Reatelyshermpanenis gray B¢ sREblerRE Hesin: the supported
affihifl t}a)ﬁs@ifontﬁliﬁalv @%tbl?&% drfcth%eﬁﬂegéht 1gi;en iof, Rﬁﬂcﬁuﬁ az‘hi‘e\f alia,

to a conparab e Wth type Fc reg

- nnet&lﬂtmeneodﬂi&stnmntp@nertthmdmmmﬁtalhmemmdmwsm@onents
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nol ecul es with variant Fc regions, having one or nore

C TRy s ppRgRed o F%“&WP“TE‘&Q‘? B2l BRSRERAin
angdiypbe T&dRb lpfoduiet pdBming r@ddcﬁ;r thhthee afdlii-mdaal, @fg. | the polymer
varlant Fc reglonsfor RIIB relative to a

may nis] @mdéﬂvomtp L\t guadjipodel; fpegrapplea Indeed, in

en“%?ﬁ RN TR bR A A R A bl g e
afgrosent yaneﬁﬁOIEC@Ry | dBn’f}:EisatﬁVseeort moge cmmyaf adnhponmtsec[rhas in

vvlthavvlldtyeF glon 0032 The Fc vari ant

t HETtBeRbRd “inﬁK’/tén% %b%#eﬁﬁgp %1 % REEM S (€80t 158! 0@@%0 anmu)
f t

e e Bl RSk el o R Brigcdihgt may comprise a

[ rtwﬁemhmomremtaﬂpme@taim‘@pmpngeMn IEccevtaini embodifenthea lower

i nventi.on wi.th ot.her Fc nodifj iong to provide
AP PSSR BTt 31 dUDOn B0 fhele Rfedeed from, for
andxaRRW, @Smetall&dent EataBRB corlTpSHcat. aﬁc?é@rdiﬂgﬁy %l%ﬁéﬂz@ﬁ&& in the

of the invention enharice the phenotype of
rruamenn@atof omltiplendifferiop catadyst spmperanty may. pr%tde a multi-modal

exa i f an ri.a of the inventign.is ¢

88, amBOSiGRIRE REMR ccliph ik eF i igef mf RERar hight
af lﬁdrnbiayn;ﬂ@ apolgmeapRdhal eheTBlendeeol OAP rﬂo‘ﬁh’féﬂiﬂ@céﬁd Gatalyst
type Fc region; the conbination with a nutant of the
i neasmnonent prds e smeigllacege ceatalystt gimeponghia Ay nRteyidena bimodal
FcgRITTA affinity. [0033] In one enbodi nent, the Fc
variants of the present invention may be conblned wi th
ot her known Fc variants such &s those disclosed in
Duncan et al, 1988, Nature 332:563- 564; Lund et al.
1991, J. Innunol 147: 2657-2662; Lund et al, 1992, Ml
I mmunol 29: 53- 59 Alegre et al, 1994, Transplantatlon

= o g e g p= A N A NN ~ N

i brary constructi onP@riUs2006/031273



have the sane or different sequences. In sone
enbodi nents, in the heterodineric nolecul es conprising

weani7aae2ebc regi ons, each chain has one or noreCcT/US2006/031273
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different nodifications fromthe other chain. In other
enbodi nents, in the heterodi neric nol ecul es conprising
variant Fc regions, one chain contains the wild-type
Feolydtifncansbsition bhgichriigianswe aislcuBeSvailt @idhent and a
nmore nodi fications. Methods of engineering

héigypeleplps weight castiroaeni ng nol ecul es are known in the
art and enconpassed within the invention. [0035] In
some enbodi nents, the invention enconpasses nol ecul es
Cqovps)i Cengina enasddanentsc of ethieo presehierigventivonl Gnwodvd addintacting
Fc region ¢ nprlses at least one am no acid

ERATORICEL M RARRIHiAceRG a%fis/m metallpgenereatalyg compapgnts (pf the
% n

2 bt B AR Ak A P e T ntBh DT o i flr
cwnrhxodsmelg tavh diffedeng p@t&mtr@gmmentaﬂlaﬂ b grrasentdn bijte multi-

S PR PBG A R b o0t sPRor R G iy pe pfaibport such
| ANRNtJnO '5"&3,%@ MB&%S Qartivn Qﬁuhﬁ?} oftO ARMidrfl NACRA¥ATIRNbE each

Fc region, erein said variant Fc region conprises at
| @qumesHecensi amd/cmmtaﬂmnf: icotalysb sompprants hat @reaprdsémd in the

t h va |ant Ec reg:on 0

W@u-tg%%l?gn ?net%l cat gR In_ al'l_oédéefrl el (g*nﬁe%th 8?%% Elfperent ca?alyst
S p:eﬁipf)héht endyast spposted fepataitle RbirOhe SR FMABSLSomponents ée -
mol ecul.es conprising a variant Fc region, wherein sa

vaRi earhlmp@llr%ga@}ysa SRfEMs &2 ThgtallqesRe  CGHRLYSAnORRPORENty may be
t
SRRl Bl Bt 8 ddhulbilocthd ¥RRSCedtitidtly, What on

Fagttaps aky @Rtdn/particie ydtsuppart Immter&ﬂmmmpmem only heesingle catalyst

FEORBGRON, TOAST B SRS SR SO B Somyp] g rpduced

| eAGtthe rp%b%erﬁ@u@p t ot dbddenai Fyaﬁl 58/ &tdw ealt%ﬁlaéblywﬂ Harts, or
type Fc'region, which variant Fc redion dnl'y bi nds one

FG@@MHMKQM .n._sai d FcgR is FcgRII1B. [0036] The - :
affinities and binding properties of the nol ecul es of
the inventi-on for an FcgR are initially determ ned
ugoo3g) iIA one tefrfbodﬁﬁe’my of (IR peRRaimnvantiod; aicBlALRDLEEHGIRIt may be
based assays known in the art for determning Fc-FcgR
i rftrely sembuied | withethe swpnory mpaterialdiang Gen atheFsunpeged ncatalyst
t Qo oﬁ&gﬁ’)n gnﬁé U&hﬂﬁe@ Wit Hother @afa%’u E(Heﬁto‘ P&S@}%’ample in
sur non resonance assay, nopr ecl pi tatron
amyﬁsnl(o@ﬂaerﬁeatnonnn&amodme cBnbiecahponent hmykhenﬂrsn gombined
properties of the nolecul]es of the invention are also
ch‘%‘?‘b%ﬁ@ﬂ"i‘é&a@?a b Bliotvi‘i? % SHpRPTtehapn-gistallpeene composition; the
M fiinEet@Ncelt BBIBodiGaR MR aHF S fc%%lﬁﬁedc &lth a
func ions (See Section 5. @&. I n nost “preferred
ermedilonsne s:ataiysé cnmlpemt,eses inghe 4 fieetailioncatalyss composition

si,m | ar es in.i.n 0..nodel s, (s

¢ e oo BN s b B PR bkl pfiSotetin
Vidokrpobitisfd GHESBIBTIBMRIS lare HELBILRE BS Gl be MMEREILOM bYABSse of
not excl ude nol ecul es of the invention that do not
extiflispty skilbindhg pited phenotype in in vitro based assays
but do exhibit the desired phenotype in vivo. [0037]

In a specific enbodi nent, the invention enconpasses a

myb@eu! ‘emmmetm&g)fatfﬁﬁhg anfltiple diffgemroatalyse cemnporfonisialbeit
variant Fc region conprjses at |east one amno acid

noaff Pm%pplahm%%& Pl gatplystacaippenentph éo pcsuppgitgin bsupsed. An
Bl S0 PRARL o8B oBiol 1 d5gRARg bhthlfhona

conprising the mnld type Fc regi on binds FcgRIIIA,
provi ded that said vari ant chregion does not solely
have a substitution at any one of positions 329, 331,
or 332, and do not include or are not solely
substitution with any one of: al anine at any of

e e P, NN PN NN N PNA PN NN PN NN A N NS N NN S



258, 267, 272, 276, 280, 283, 285, 286, 331, 337, 268,
272, or 430; an asparagine at position 268; a

wghot7asizwee at position 272; a gl utam ne, seri neCTMIS2006/031273
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aspartic acid at position 286; a serine at position

290; a nethionine, glutamne, glutamc acid, or

arginine at position 320; a glutamc acid at position

33Rtal ac@lfystn@an Jindlude providify HrsuppPedd inonfeiallodéne catalyst

position 326; a_ lysine at ﬁOSItIOﬂ 330; a gl utam ne

ps@mpmmt ssgnta@rnga astATo rihfe iagludsssthe ienmetel 1ogwsgftalyst

| 94 &{eﬁ ﬁlr 4 &Sjn ng@ﬁﬂ#dr‘c}ca%%osghﬁ“i%mubﬂ Bhak ﬂ'%"ﬁgfek QMetallocene
encofpasse C region,

\/\/haal@smcaﬁp@emarwlanh also maglmclud@raipracaeaioatdrbzmgsme aesulting

am no a%é mﬂtd;?flcatlon r Iatlve to avvlld ty

r 8Epdyet thatiinelydes i apametaliescap @ntaaetaipcsns gtadyst Components,

a hatm \

e B o b R i Rlion Wb Brpes for

makepaangl sumorted dimetatlicvdatdly E cgRpbsitieds, @ well as other supported

crystal | phi st ruct ur si,s of . Fc- Fc .
" G hal Bt oo Biand o e o e ek i dhagtaltic

ahua&%@&ﬁlllhlaéﬂdf e 11KQP wilk BE-rédobmiehihhbse d)in&ﬂﬁﬁ@f atifdn the

herein by reference in its entirety). Exanples of

pesitions within the Fc region that nake a direct

contact with FcgR are am no acids 234-239 (hinge

region), amino acids 265-269 (B/C |oop), anmino acids

2 Nondalfdodhe baap)st cafifomdiitno aci ds 327-332 (F/ Q

| oop. I'n sone enbodinents, the nolecules of the

| 70083)t TP NeeHAIHP EBbAiehe A bRMhe MReseROIMRALGRNPSupforted, multi-

nmodi fication of at |east one residue that does not

miiResiiortinetad catebitt eamepasition may PepRparad dikt 6PMpYisay ONA 08 Mmore

a %S| [
l?lg'n_\%gtéﬁé&nal ng?}gpg&m&f}%a ZEO A?ﬁ us%dgne{ehfé,rsrhg ?ée o oﬁaﬂet&lrl]&ene

e Wbt@lidsﬂﬁfmﬁponbﬂle refevetotang @aﬁl}&ﬁémﬂp(ﬁ&ﬁt thatnie heithdre metallocene

nprising a variant Fc re wher ei n, sai d vari
Félo’f‘ 887 6h %@owswl%@eém é%tglt slosREmpaReAs) idgafifjed below: " broad

Inds an FcgR wth an altered
afcbmlpbne;nt riel tiei pres¢nd iavendioac u IEe;amphap rofs pw@eresdvmbmnetykb@:ene

ﬁ%a{af}gt cetrael reﬁ%' 1ﬁ§gdﬁg,ha{eb &gl d.IZw PE ?%gt% onfyéfsy mé:i)uda ng ‘gut not

S Ugitddt fat titemiual RNanediuRosdstd legfﬁ%ttaz&@al%ﬁ PBm ﬁgnts such
268, 269, 270, 272, 276, 278, 280, 283, 28

29e, fopgamye itanigm andggnadiys, halides, oryelideoor, allswhalst% such

a3 i dipennddde (D%, Ygpuaiig derrfipriag Ry Ciing Yibhaium
4 1%ytrieBloridé3VOEBY, add fitaridfh, addOvanhdiut spPe@xidesC wherein the
enbodi nent, the inventiqgn enconpasses a nol ecul e

@W@ mgiey \has ieabrenched rergpahranched elih ssetmyof) érina%R carbon
F riqs t t am a
o SRR EREC 1085, 8 a2 o, Do OMr Bhlimples of proforred
t hmhnetilldcensl eatallyst bompeneaty Fetifdeyibuh aan nat tlenied to, catalyst
affinit relatlvetoam)ecueco g ty

2 CopRgnds SoPBUNBE R e ione e roR: S Bt och as
NQHaidihal, Uk SeoRunfll 8B HioHBhChMides S URSAT lotdl 'e%ﬁmgfesaﬂiy r@ferred
posi ti ons 255, 258, 267, 269, 270, 276, 278 80, 2%3,
28®neBYlocaBcatlgs coaponaes ndel;, iBE, alR03RatBPE, ca@gInents

309, 322, 329, .332, 1, 337, 3 340, 373 76 16
419mPRSHE 2%‘%*‘“2%‘7 OX%%S T 4%&%‘}?@0&%‘8? FOTPRY %‘r“’ﬁ as, for

a'e%ﬁinglé afiliclYoro hluRfsd-bipgpotted Xworddeh AR o8 ](?r(pl 1)3 As

334 59, 360 326, or 430; a | ysine at position 33

t hreoni ne at position 339; a nethionine at p05|t|on

320; a serine at position 326; an asparagi ne at

position 326; an aspartic a0|% at position 326; a
glutami c acid at position 326: a glutam ne at position
334; a glutam c acid at position 334; a nethionine at
p03|t|on 334 a hlstldlne at p03|t|on 334 a vallne at

e . o o, e .



Fc region conprises at | east one amno acid
nodi fication relative to a wild-type Fc region, such

wohad7/sed6d nol ecul e bi nds an FcgR with a reducedT/Us2006/031273
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affnity relative to a nolecule conprising a wld-type

Fc region provided that said variant Fc regi on does

not have or are not solely have a substitution at any

Ofn ARG & £2541 n3fRetaR6Rne 2681ys BOmpdidt ASinclude,

Saaiing, blaife % rofdndl neiieaiiine Sllyst hundrlcly pfdl-include

3p7er 309 amﬁm-sa@mrte@aaolybdmummdes7®;he3@zam@88 of pagerred

414 41 419 435, 437, 8, .0r 439. In yet

A AREATaReEF cvaleht coreRingRe neftHE pllpeitfive setAs¥E components

e B6APRABS QreodyriRIne Gl Rr AeMMRAhmh.NJAddiYiehAlaeaniles” 68 ipedTerred

wherein said variant Fc region conprises at least one

anproctaloesnesaialist spmpanendd icluds, frieraalig.| lgtertygrsitioa-metal or
u a ul.

eﬁﬁé’c et%ﬁ C%F {3‘?&11}{3% &{qné% (ﬁ% éﬁﬂg‘#lﬂg hggec gﬁn%r : ég Enﬂ?ﬂt?&ntate

Wicblpfiying ofﬁge‘hsi‘@lh@gerg avdptiethst fisfur sasiticyar i ant Fc

regi on does not have or are not solely a substitution

2055130, 36 sbaxin n serkin suajodgai, dbe Suagpiied Juulti-Saggiton-

3%&%%‘&9&1y Q%th%ﬁeseﬁtgﬁwe&%ndﬁg b gﬁg‘; lanﬁet%H@&a'nE'cﬁtalyst

e i ment e i'nvention enconpasses a nol ecul e

C GOIPOENN gha isaa |bnglelFNa’lta3 gialyst whmpeinnd. s afidgleaNatmtcatalyst

R e L
24312471y FHESOHL IR Mot RS BRIy 2O, Shringer

328 and does not have a | eucine at position

adfralegdions). aﬁEXpm@lesmfrsuzb @atab‘/stSeméludé thwsep@@mnsm @14314 and
ﬁr(].) eri?ﬁkl? H!r%bﬁﬁo@ &éﬁ%‘ Nl 91111 r? QelgaI? enﬁ)og}%ents the
'S I ne a pOSI 1 Oon a Va ne a oSl

0 rsup;sbnea@mﬂtiqranemah-nmal databysts3a¥Ghe pfedi ]m\leﬁtlan ﬁng @binipfise a

enbodl cul es of the invention conpri

v depmRilipgne @@ﬁ gﬁt FRIDPIGHHL s 2 ZigsleNpngalist gomponent that
I

o PHES 4 BRfmp@l Chone THIRLLA o minogl fected fiom o grow

r eghgstifigoof Scgil 4 ladd GbtiprS Beliks) @xﬂdys, atxyhaliiss, dkéxifles, and

rel a%%rve to g conpar abl e nol ecul e conprising a

WTETESSEC%RE F egi on. In cert ai nembodi nents, nol ecul es

of the invention conprise a variant Fc region having

one or nore ami no acid nodifications (e.aqg.

suesdli tlot |e@fq>9§hmm c¥f rtheli pregenti anvention r wheein hene or more

af fi e o)
Fcné)ﬂﬁ kﬁg% gr ea a‘léf;%{ ﬁ&t‘np (gl%fl & g'}eog?sfeﬁeast%&@é) %&% (!atalySt
| &)@ﬁipoﬁerftﬁh@ bétohBiasd watf :Dlsﬁbpoﬁt mhtefislt of8hé ptdentdnveaition in
| east 10-fold relative to a conparable | ecul e

c S¥Sr sabefimentyj qitger yith pe Wl&@u& rnother sairbrst SRBPANFRLnte:> 2
of '

o el Bt S onR Bt bE e amie N iR A ctallgoene catalyst
FogRipohéntandler nérog&Rhllovene tchtabtst Iceawbneﬁﬁ%andie bexahined with,

759 | east 85% at | east 950/ at 100%
{ alieed peof Stvermisnalines s srarLmaisral o g PREFiKinyRtp in o

a ik ot &aG@ Mk &iengf ot Wity Y Paldrsy beghe E‘upp%ﬁcﬁlaterlal in a
measurenents are gre erably i'n vitro assays. 44]

Wiras@b@tl nolilacutl emaw tlbf: alcolgta@dd with an

affinities for the activati r _iLnphibitor

F rtogiReg i shPipo - s Rni5eREs oh Hedibdialyrdbtrocarbon
iR ©F the tdhu¥RrtbafhmFa §REEAN Fronavhitl B8 CorinoiMiglesium
am no acid nodifications, which nodifications I ncrease

t Feomarfounéhiig {hesfdeppsited aniteutie Fasriere Tl OfgGROTFRGRFINE prmpound
decrease the affinity of the variant Fc region for

FcgRII1 A and/or FcgRII A, relative to a conparable

mol ecule with a wild-type Fc ¥egion. In other

enbodi ments, the invention enconpasses nol ecules with
variant Fc regions, having one or nore amno acid

nodi f| cat| ons, \Nhl ch rmdl fcatl ons decr ease the

Y Y - Y a1 - o o — 1 1 0™~ 1 I

Theaitalle e manepplamc



[0045] In a specific enbodi nent, the nol ecul es of the
i nvention conprise a variant Fc region, having one or

wouno@/ameno aci d nodi fications (e.g., substituPCOMNS006/031273
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whi ch one or nore nodifications increase the affinity
of the variant Fc region for FcgRI I A and decrease the
affinity of the variant Fc region for FcgRIIB,

r edaatbeveeptaseded dypthe afokraulaoR BRR’ cobsier RSiand R are the same or

wiJ. d-t Fc regi on which hinds FcgRIII A and FcgRI I B
4% Sges ﬁfar?wstcgﬁ 4910&319@@%%, Criboks Akt sroppre In at

OngasPr [

U1y Pl RO Lt e o E@hbRREnafh [ Wybynd is dibuyl

2983gn8d8m. or 334. [0046] | n another specific

enbodi nent, the nolecules of the invention conprise a

' F
bR da e B et W B PRk A RSP AR SHEPg e lded
magithd Gk QNEyIiHEAIGARR Wiieh ¥fifl 'b@'d‘éidos@tfedtﬁlﬁ/siéﬁllj/ @fl Ehé:n‘fically,

region for FcgRI I A and decrease the affinity of
v anitathe snnpqrb’gua@ﬁalf ofrtheprgment Biventiomtipyexampla being bound to the

PR3 PR E BH SoEERIA TP a8 S BT U Y any

afdxicenst yrgahmnagtfeelmhﬁl d(brr@ﬂ)’ﬁ@dil BNt caubd) eurdBsiradle ML reactions.
0. acid nodifications is not a substitution with
aFEg‘?‘Winﬁ eCxperpisatatioy ragobe  serh 49 datermipgs tthe) optisyupe gmount of

[
o PEtch Surh J5m BB L 6 Rxihplel ¥ RABIb Bt Bormpound can
r mepddﬂdstdwam slgmyawhﬂatstlﬁmg ¢lyd chusry, h:amé thm @rgemomageasmm
am no ac i ons, erein .sai d one _or
arﬁOmPOEB‘? ¥ 4}3 %’PP%* m@V@% QMfernatively: e %%%ﬁomasﬂesmm
&Bmiolind W@E& M€ ex s POAE kmBIntIBA WMIEHsREL b6 tﬁ’@éi‘lpport
at position 396 with |eucine (MgFcl O (See Tabl es
6 )matetiala i uplich taasd eny andpessited crceB4ampurty «@lnubtarrcmoved by

], S U, 85 P Bl i
pdsiséd on B Oarmbuidd (ﬂsﬂd{yﬁte@etﬁ%ﬂﬂ:a @Earﬂgsgéﬂeﬁiﬂlﬁfﬁgw ﬁufin 0.2

,valln -and- Si-tion-399 wit lutamc.acid -
ﬁ W@B&amnmecﬁmb&énw&u on 392 with

thr eoni ne and at position 396 with Ieucine (MFc38);

O [o@36f L@?ﬁtﬁdntaﬂg> QRe a&rg&ﬂﬁha{gneﬁm%z 8¥MpBﬁnc9{rH£t9(in Quﬁ ' ﬁlay be
at position 2 h~gl utam c aci at position

Wi qohtagted rivitle an@ﬂeoprosldonon sBdll awtetttaethykmm:slitreganat(TEOS) or an

P3P AR b B6is 3Bt RS a3l 16 et

24§oup,tdﬂ aabgﬂﬂi Cf alk§ngroap. 1RSI parBEuAmMddiRehte Reomemay be n-
MgFc52); or a substitution at position 410 wt
h.bélttar@ﬂ nelheasmowtt qforgeniorn@del wadhmas hei e amvgmc sfjctive to

bs 4
PR S DM AIn PO o o0 280 1,3, BEHELTFS 12 or from
adpéid 1.¢, @diam Ot todoki ti on 404 with serine, and at
position 396 with |eucine (MyFc54); or a substitution
at position 255 with isoleucine, and at position 396
5 : T

S e YRR RS e RpFbfah) il 10y oRfphbhi raated

I eandian alc(oldg]:trﬁﬁéd) may be subadted Mthcammi—mptaﬁo«tane nrafdifon metal

with |eu si.tion 2 W th rollne

poEPRO ha. 33‘81%1??1&1?85 @Pﬂénet%focs%% Hrehssomestal cpppound used is
| SQIRY&ItNS il tahsiRBS 'ntlétﬂnto?iﬁ%gd%lhﬁl hr%yﬁiom %at(d\/efﬁ%&) 0.3 to
or a substi t ution at position [ euci ne,

pols$:t b froro.5niat A.8pr 6116 rééluestt cquogieni tpn re@@dvedi inha convent1ona1
| euci ne, and at position 396 with | eucine (MJFc88A);

or a substitution at positi on 243 with | eucine, at
position 292 with proline, qat position 300 with

| euci ne (MgFcl 55); or a subs1t itution at position 243
with leucine, at position 292 with proline, and at
position 300 with | eucine; or a substitution at

p03|t|on 243 wi th Ieu0| ne, at p03|t|on 292 W|th

o, L ) o NN,




[ 0049] One aspect of the invention provides a nethod
for selecting nmutant Fc fusion proteins with a

wdesi7riatdee bi ndi ng property, e.g., the abilityprot/ush®e/ 031273
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mutant Fc fusion protein to bind FcgRIITA wth a

greater affinity than a conparabl e pol ypepti de
conprising a wld-type Fc region binds FcgRI Il A Yeast
Cehdnsiei sichayd Mg ehgoratioantbr Miltdringi a6 FHHLEHRS dBANsUPPorted
screened and characterized by any bi ochemi cal or

i iphmetalesangicatplsteepmeosayts known to those skilled in

the art for assessing binding interactions. In a

speci fic enbodi ment, screening of nutant Fc fusion

PrEwGsi s embodinRntssiing wiieh OsndTDdre hbrec iviineallobdse Gatalyst
assays, e.g., an ELISA assay. [0050] In preferred

e FBBAPPRIGY 8¢ Yesdetarg nift sARIURCtioR: Mithi et Boripeiplbacene catalyst

FPRRDRARE oL At dhe BORRES RIS RBR] @lingngpts), the

ushatalyst benpewats wiayg heaontaetdneltbdlye asppdesmaictieldoh treeprasent
in _copbinati on wi.t h oPe or nore biochem cal based )
adSUPEON pineFRY (BAGF-  nla ahipgHIciF oTiBbestimena fhethe myention, a
ORBnRktallBEe RhAFREHDINCASS 82 tcAFRtARIIR N sAFRAYmERAUTOf the
in the art for i'dentifying Fc-FcgR interaction, i.e.,
speesenti nvishieti g debcrihedFabavegifollowesl by ¢emggRting this supported
i ncl udj but, not limted f an .ELI SA ass surface

o SutiSiPesod HuaBRt sertRAeO it a i ber g omdti?
affinity chromatography, and equilibriumdialysis. In
sone enbodi nents, screening and identifying nol ecul es

c Mefalleceng Gatalyst€omponenfi ons with altered FcgR

af .0 tl e . C . LNl ty) 0 .
ué‘?dﬁg tI e&)gtgelglstg mg P@%{P’%& tg géﬁ% gﬁnslgl)}ﬁé@e {éé%r%[bsélgﬁ ee(rzlé :}ﬁulu
| raogitibn-natalocatadyish mae be poperciiunbiti @ompribsathe or more
assays referably in a high throughput manner. The

f df e@Hﬁ?ensagaéal%ts SaFRoR -be%éi%gg%eafat@%&maqmmuﬁés are
algendr@fly el &hlAlbRSIORE O fRhReFEOR ML ALI?CENE-BASED
effector cell function such as those described herein

i ROSEOLERINS Gobn Beheigs ke W.iKaningkyeodsydblas Woley & Sews, btd. 2000);

c tio e i i, th the
it o Y T ORI AT e 537 235 LG P iotr
t dor agetinhbe yydiepansieillyetieléndmdi Bired L cYdENEMAHD BOLY OLEFINS
(ADCr(\;ﬁ) ant i body- dependent phagocytosi s, phagocytosis,
oo 42000, Thpmsiallonensoweialys icempewnds a@idﬁ@ﬁrx%gc,l erein include
r j . i ndi ¥y . -
e shffricl Ml oy RRE BRI W Hle O Lgands
ar{dydlaentadienyhandivgaads isedobab tpeycdopratad ehiyB bouhd to at least one
regi ong with al %er e% FcgR affinities ge.,g. , enhanced
F [ r 0

SHRRP PAO STPPR L Jetal Lo o RS GrmpKd 3R EroypepPaynd to the
t aghBad Oge RFetd] ©2i6H. DEPhAL afioN iy deC Bl a i@ 3edhbly Atilyst

or nore biochen cal based assays I n conbination or”in
p aosipoehdsyiindiuding nwtal nasoms ffvome tGrovps 3 bés & darals 6By sHereinafter,

preferably in a.high thr hput nner., [0051] . A

oot Pawtmuds. Bl b el AR nehoRGisR: e “etelpesoe siplyst
| 0BRGN C eWletd) ihdkedddN VL Hhdt@Mbdefie Atalss A06ntRVBhOREY be
by the inventors, which allows detection and .
qUHRRQrtedt oBnaofupphe imatesiehcef ¢e ntesspt tisvantien in a particular
[ RAPA] of the receptor for jits .

| Efthent oVl bt Blab Sind BREDThpbRlsg ogpthout
Fa@R! lok Amokbe noBhbatoddne Olcubyst h@oﬁlﬁdﬂéﬁisi qwitaf oxe Fedmore
conpl ex (e.qg., FC?RlllA, FcgRI I B) that has an i nproved
avioametallogene gatapbyst cergpenentsy i aparienl premhedimenthpl exed
FcgR In a specific enbodi nent, the invention

enconpasses a nethod for producing a tetrameric FcgR
conpl ex, wherein said tetraneric conplex has an

enhanced affinity for an Fc r'égion, relative to the
affinity of a nononeric FcgR for the Fc region, said

met hod conprising: (i) producing a fusion protein,

such that a 15 am no acid AVI TAG sequence operably

N a o o o —



conprising an Fc region in cell-based or cell-free
assays.[0054] In a specific enbodinent, the invention

wonroewvicdeso nodi fi ed i mmunogl obul i ns conpri si ng AaCYAS2@EN31273
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Fc region with an enhanced affinity for FcgRJIIA

and/ or FcgRI I A. Such i munogl obul i ns include IgG

nol ecul es that naturally contain FcgR bindi ng regi ons

( 400d01, The ¢ ligandnare typicdtlygRbomlediandion fised gngissds, rimy systems.

t O PR iR Bh G Gy G SOl Fom o group
arehgstinpCeRiloBpd I NE NG afoReH, ARG nord Bﬁri@glﬁﬂ&inﬁg atoms that make

i mmunogl obul i ns of the invention include any
i Minthedrobigends arelsslegted fromtthpigep comsistiogadfl garbon, nitrogen,

[ speeclfic ,al . e. . conpetes. of f. non-specjfi.c

oot e Sl Rl tosBerp R e netae BEPR RRDRprHm and
t embiriatibmy thae B WHREeiS PABbA akéniy §68aseB0IFdNe ring members.
bi ndi ng, an ant] gen and_ contai ns an FcgR bi ndi ng

r SYFBNTPE. gatticylafygthe (Gp digand(p) meayRbEBsabiciati figm the group
r egi o8: ' i ' r i m t.ed
Sk G RS0 S e
misolabab péei Eydopdntaienyl, hurmAimithg céxampldsc @t whieli 8clude
sin lqﬂﬁgﬁin anti bodi.es, Fab fragments, F(ab') 2 o

¢ aeesiaionyl.ceT3be Mot cand ethen e hiugg et non-limiting
CeRArablBs Y B '

co I%msnt ar yFl 25%%?%%#% %@é%ﬁﬁ %% c?’%%? etitaphenanthreneyl,
s prstenyl c abéngindienyls  aftucmenyil,ge wetahpdro@nomiyl, c asyetnoctatetraenyl,

engi red t ontain qr fused to.an F bi ndi n
CUBREAYEhRSRMEL, SheliRsh Ry FARARAG, o
e phaiypisEesylj MuRept eh?&]_a@@ﬁ?ﬁth?l‘eﬁ , & VafL@ABnz6/uorenyl,
regjon with an enhanced affinity for FcgRI Il A and/ or

F

pold.Stlenthrene;  thiepheraindenylob thipphenaluenenydnh diydegenated

e i,O I: p At _Gel. .
BRI AUSE RO B Sy GO AR, S PAIAS, iy vorsions
mttieeend) @sd dietdrbeyclinventionn tlxasofbe Iass puitulisi diibMent, the
ass?% descrigfgﬁ@htgr ein or. known to those skilled in

t HE g ,

logenes us

affinity for FcgRII'TA and/or FcgRITA”have an en
ADags adedted fipny Blegrpue corpisting dftoyplepentadienytlemsenyl, fluorenyl,

2- at ast. 4-f .0l at .| east 8-fold, at |east
16%‘?&&69"&0%&16’1’%%%% S“?Bt?ff‘%Fld,ersb"rns ereQfast 100- f ol d.

[ 0056] The invention enconpasses engi neeri ng human or
humani zed t herapeutic anti bodies (e.g., tunor specific

mifl | dhamelisatesdiMs pf the metellgrene sgiabist pympound, as described
hid [ | . Su [ [on, jnsert,] el et on

TPLELRR 80 GRsBouiSLORh' bl Tne) RO H6LC A Doy

moaisistingt ofoGsoups dullabeglt b2 atdrhs ahd Yarghardide Grbgs a@it inCone

ant i bod or an_Fc activating receptor and/or an
FSEEOﬁ%H{ﬁHEi 8 $eleciede SoBy the grogR coapisReg REfTouphd through 10
: i I . i . o

| PO o SO PRIRB: S BOiGE e BUER ol B IR &iisting of
m8aotl, dmatf,avit Nb,obi,edh, Re Eh®uEOsy €gj Bh, Iryand Ni in yet a more
modi fication..of one.or am no acid resi dues, which
PR BRURent A4 SeeqlRb Famrthe srdpbgensiNgerRt Giogpofh > and
f eratdrag ydtA RO gaktidudi Rnlddichéht 2001 f6hH BIRLAMROhs in vet a

the invention relates to engineering human or
htneanPardgulehembgsiments anthmal bdiZesn (et aymore parbeul spedicdiment.

C Y i bodj es) i he .Eq, regi on by )
ﬁg?#xg%%%ﬁg@%t? D n%lgo%‘etﬁg Pé’nb o ™4 e dfour s to i mpone
medbbdiashi; @ad g m@'g_&tit:ﬁl@r @hbddinkt, & +1, he, £§ 4@ and in
for FcgRIII A and/or FcgRII A and further decreases the
affinity of the Fc region fog FcgRI I B. The engi neered
t her apeuti canti bodi es may fur% her have an enhanced
effector function, e.g., enhanced ADCC activity,
phagocytosis activity, etc. , as determ ned by
standard assays known to those skilled in the art.

F A== ' o s - r o Y

, FBEEPHERYRtion maYhsgielsstedifyn those including
C O bt S Ytwd, YRl Ae )&Faﬁicru?&i AboltichShiRbrahb alke g’ﬁ giggeé%nt Cp



that can be used in the methods of the inventionare
disclosed in U S. Patent Application No.: 11/271, 140,

woibEdsevenber 10, 2005, hereby incorporated BgT/US2006/031273
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reference in its entirety. In another specific
enbodi nent, nodification of the anti-CD20 nonocl ona
anti body, 2H7 may al so further decrease the affinity

ofyeﬂ B@nd%e praﬁg;mae dhfYodfre&lid B2, 19 o¥ely. an %eeg’ro&ﬁet%uha% the

nbodi ment, the engi neered anti-CD20 nonoclonal
amatai@i@tyn “Mi?dmatychfthattthe eothpanmda dessnibedbeldweh tleecfoomulas and

ction as deter y tan rd assg n .the
o PG 478 BB AR R B BRI i0 0, CPdieiRaco
amern et 1efd? @Gk ChémRRINGHANRIM thetiital AYSNVI 18 Fofh SR RAGSEScene
engi neering an anti-FcgRIIB anti body, in particular an

afelalysteprnognd it Thodp ligkrds aspdistingt diom thedeaying gronpsbound to
F r cul ar n ve_hu

B N e R
ofsubsdtithteaddbseagioameaedoasi d resi due whi ch nodifi cation

i ncreases the affinity of the Fc rgion for FcgRIIIA
and/or FcgRIT A Non-limting exanpl es of representaive

a F [

Rt P B T e g S R
12pompotixdtts &f the mAzppthd»maa’e irgpredsoted bY/thel Ryr@Ela {):1 ed on

August 14, 2003; and U. S Patent Application

Publ i cati on No.s: 2004-0185045; 2005-0260213; and

2006- 0013810, all of @MQ%?p@%e her eby, i ncor porated by
reference in their en " Exanpl of anti-FcgRIIB
anti bodi es that nay be engi neered in accordance with

t Ivéherath IMds aofdetditbed nibend;icach & & tHegicalosdmiedlto M; each Cp

antlbodl ced by cl one 2B6, 3H7, 8B5.4.3, 1
2 EFoupifst erz%ﬂ?ngw died; alnri amyrieser doas 8 i f, %@r?%?fsl or 2
Pﬁﬁa ik ulaPiAb489%nt PTA- 7610, PTA-5958, PTA-5961,

962, PTA-5960, and PTA-5959, respectively
(dep03|ted at ATCC, 10801 University Boul evard,

htairﬁmeﬁte@ycwpeﬂﬁahﬁﬁylemgana@ OF EidaRrisé10pa th NSERPEntadiBBA Okither
In a speC|f|c enbodi nent, the invention enconpasses

ervgibede pf ek wemantﬂﬁuh%tmoa@myar@owﬁxer oF ﬂ@gtht plewhichuypay be

c [ / Bi

o fhB o3 B o B g, CB7 R €0 BPiiependenty

e rs‘eledﬂed&fﬁm thdgroupvenntisting efl denpasp %nﬁﬁt@l@&ﬁéydll@eﬁtadlenyl,
nti body cqnprising the CDRs of 2B6, 3H/ or

8B fogy tetre\%ygrogtﬂ@ew ﬁeor@ﬁﬂoen%mﬂtufq@lélenww Pbgach.

enconpasses engi neering a humani zed anti body

conprising the heavy chain variabl e domain having the

ariea¢l dodepesdaptioncahofp'SEE CP° NOformbSEPnAY MOmBsubstituted or

AR T el o AR
SkainbleNH 6 susdeRidn® Jotips RN aSE&del BnN@rnfhla | &s well as ring

specific enbodi nent, the invention enconpasses
e W@bﬁé@?ﬂtﬁw@ farnulas ﬁV%éld mmde @m;psw}cpwd ﬁomlg thehgrohye eangisting

b RS RYR AIRAEY <y R S RS RATS aroyts

h aﬂ/ltdi@s t heylaxgsh oalkgltidolse Wﬁﬁ?l@nﬁﬁes SEkJEnNGE, kkoxycarbonyls,
[0061] I n anot her specific_enbodi nent, nodi fication of

t HEYlaRyGartmagtey | Rarhemotylsely ale- ape® fdislkyleerhamayisss ccyloxys,
t [ e RIIB. In yet

anhag{y %Ié{lﬁ%bger}éy%hlh& Igcgccgr@%b &fﬁq%gﬁeégog?neer ed

anti-FcgRI I B anti body may further have an enhanced
effector function as determ ned by standard assays

known in the art and di scl osed and exenplified herein.

In a specific embodiment, théd4anti-FcgRl|B nonocl ona

anti body conprises a modi fi cation at position 334 with
glutam c acid, at position 359 with asparagine, and at
p03|t|on 366 mnth serlne (NchI 3); or a substltutlon

L ) o NA P~ N1 e . e N N




| euci ne, at position 292 with proline, at position 300
with | eucine, at position 305 with isol eucine, and at

weoasiTiseso 396 with | euci ne (MgFc88); or a subspCrasRme031273
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at position 243 with leucine, at position 292 with
proline, at position 300 with | eucine, and at position
396 with | eucine (MJFc88A); or a substitution at

pQGll45]| dvio23ghrti¢uldr doaHlimiimg extampiesi dfi alhleSQtBstwuérﬁs R assoc1ated

ot Siaf (h BeaBEla V) B61e ghetbua AL IprpPaEL pat. hexyl,
p‘?:%bl'i)b&ﬁ 129<?ycm}1tegy1? rghL{1e h%ﬁﬁ aﬁleﬂﬂ?@ﬁ%ﬁg avl?lﬁ?ﬁw-ﬁlﬁylphenyl

| eGici he; " or "a su |tut|o posi't
I @u@upseamhtthqadﬂﬂe; imudie® abl Iﬂhanp nsmlmansg, foanek aatple dsitiniyobutyl,

wttpronstr b e fte. 0B RRble Hictlh fit R onbrliied aliyts and

S bt i dublh i 1 f@t Wlé'ﬂﬁ‘or@ﬂfét thll n
sﬁﬁgtltutlon atep05|t|on 273 %%t uéﬁgﬁ§ gﬂgﬁ%géd Kﬁogmpﬂ

r élr@me@rexefh‘d@énrn’emzyl etk hydrorarhyl ﬁlbstl@quomgﬁmm(ttelﬂmd radicals
S A IS, AR e s e

phakenibyi- Euhstitut&h al SO okg¥RbhidRH 00! Ynuckantdigles t hahcluding
enqode a nol ecule of the invention, includin

p Pﬁﬁé@ﬂqr@‘@ﬁthﬁhﬂl}’ént i bodi es, identi fméthy}bw(dlﬁl@omqﬂud)@ﬂyl
f t
0 b es\{’ﬁ?ﬁ’o Elﬁgl%eggﬁ Qﬂél Yﬁgcilﬁ 'alq Sdlgﬁb%gwt%% &)o?cah radicals

ntron nmay tarne
nun¢leahng ddinstigdienroe fof &henpial mdjcdmﬂistlﬁtml d@abep M Neddicals
g X met hod_ . kn in the art qe |n ention rel ates
t dn P ol at YIS aci d SHRGHY. H]@OSR 81 ecul diRjenylgmine,

i Gﬂ&ﬂﬁlbﬁéhylpﬂ@)@pﬂlﬂé/ @‘bhﬁ’rwqja&@alg ﬁ’é’lh(ﬂﬁ% nfetlBSt Q{hOﬁy, Propoxy,

conprising said nucleic acid. The invéntion’furt
prhonaies neskylsdéile and @lth}é?rullﬁd@ tOtheI\/sdlsmusn’rs rR 1nclude oleﬁns

PATAE! 20 el B R BBy AR

Mabrednidtes ligindsor eRMEHIE 3cutenkinen- ﬁiﬂp@?—l' Sheinyl BRI the like. In
i nvention, including poI yREptl des and anti bodi es, can

”éﬁlb%ﬁfl?eﬂtf aféai)(}cxjﬁéﬁu{oa%rpﬁX 1[11% %&P&tﬂ%nfl é}?rﬁ% I30190 3bMatoms

a specific enb ment ron re

rrstﬂledldd ffioom r the qarbim aondigtingr oftl carbog mtrﬁgére delygengf pﬁdﬁﬁhorous
ﬁentlon sai d nﬁthod coppri sin culturing_in
I

O Ema e TmEn B 4 foteaidas dhREba| Ao @
3%hgstﬁﬁ€rﬁ L? RURESS scBNA lt-bﬁ’cﬁ§ylstﬂh§ ?&hﬁa bB8hdihb e Fsoc1a11 n to
ression of said nolecule; and (17) recovery sa|8

eelament¥Mom sai d medi um [ 0064] The nol ecul es
|dent|f|ed in accordance with the nethods of the
i nvention are useful in preventing, treating, or

a w4610 Ndr-Rhit e)éh&n}ﬂé%r 6f Xy Qﬂ@hﬁ%cﬁﬁ&oﬂkﬂk el hplﬁ)sphmes
dlsease di sor or infecfion. The nol ecul es of

%Fb%wbteﬁaﬂtmémlmdrqpad@@f mrhcaksrhqvmg froand ntenzo garbon
SRNEEL gL BRI il $0E, LOE0F, TRy
mfﬂj]oaha!ﬂd kaykﬂmlﬁbxﬁateke&g £AF:@MO,), t8tEeds, adh#64dn0idss and

dIS qﬁ nha cing the therapeutic efflcacy of

t h’@ H@L}PP% FRO bQ& %§Xﬁlﬁeleépf 8%%1gféxdsm ede alkylnarampst sgh as
b [ &1

oy ORREL Rty SRR IRBENT Kelb, SifolMAR! Hhamgthyiene,
haentagiethybenec encthyladeae;t matl*z;@dyb ethyoranpeipoRNt ipheivxy, bis(N-

o At Ry, SaRe R, Riepuphooh iR sty PRdRe Binadd one
t Rénoals&tt, 81 be &fbre W0k %’i‘%ﬁga@'@ 6 aeﬂgécf‘ﬁﬁ%%g r{r% system. In

accordance with the methods of the'inventi

speci fic enbodi nent, the |nVﬁEt|on enconpasses a

nmet hod for treating cancer in“a patient having a
cancer characterized by a cancer antigen, said nethod
conprising adm nistering a therapeutically effective
armount of a therapeutlc antlbody that speC|f|caIIy

s o o o g,

@ERUPSt GWohediacerki R| etpupp in_one



adm nistering a therapeutically effective anpbunt of a
t herapeutic anti body that specifically binds a cancer

wanvigameo sai d t herapeutic anti body conpri si ngrPaT/Uus2006/031273
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variant Fc region, wherein said variant Fc region
conprises at | east one amno acid nodification
relative to a wild-type Fc region such that said

t 8@fadP 8Mbbdiniits] b@ﬂmﬁm%iefc{eqaﬂrém thé ResupFemRstihd oMd; o Cg

reat er afflnlté than a therapeutic antibo
d

d
cole: Si mylt, 1 i G- Algieyise neguased 61 ol sl fusrinated Ce
i her i i furt i.fi |1 bi nd
PR, HOSEARRIG) b Gl iR andRfiphe 02 Y, 01 N9

ant i body conprising the wld-type Fc region binds
F@gRIIB, provi ded that said variant Fc¢ region does not
hi0€] aln ancthernespget afnihecinvension; ithy metatlgcenrggatalysyscompponent
3 [ ' : I i

o ndbD ok e il O e i O prOHARN (b LB b by ot
shiast onet bridicg prps (A sachrithat she strundura it heprematedi lgafdmnula
effective anount of a therapeutic antibody that

S ifically binds said cancer antigen and said

t herapeutic anti body conprises a variant Fc region so
that the antibodyAhas an enhanced ADCC activity.[0066]
The invention efpo s¥ES:a net hod of trédxing an
aut oi nmune di sorder and/or inflammatory disorder in a
patient in need thereof, said nethod conprising

aghoks)i Thedel BAdEA ShpPodiki RPfeséntéd yapgtulL AUI) Yare known as
ef fecti ve amount of a, molecule conprising a variant Fc

r Spiidaed mptallegeneai EDviabP arYl, B and §i infosBmigr (IBee g6 defined
I e aci i . . .

¢ Ve S ForlND: 36 SR ST Bl 3 BBl b, and
biAay s degitdlll bundbd o gichaCer Nahtlimiting exhaplea of bridging group

c arabl e _ngl ecul.e cqnprising the wild type F
- OR) B udg v B Pt HBFpe foekoe, el to 16
FORL | duth st Buf nbOWRlite@fth] B fe¥stt HiRN oA aCRPRAL %Qg%edn, nitrogen,

nol ecul e conprising the wld type Fc region., sai

- meilisony| dutriimus, beronygerEnswnehd )iy etogn andreombinations thereof;
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anti gen/.anti body c | ex).. The invention enc SSeS . a.

B O B SPPRE AR X sy o A AR o6 sfisty
| nbhtadIValeaty. Thebrideng btoub IR alke fsy dhtgn abitifiest @oumKR as
one or nore additiona rophyl actic or therapeutic

a&@ﬁ[iﬁgd’ angga_ (for nigtmvlgod i mcly,dy‘lga@g]@ggn radicals and iron. More

Aot it '
e ishlte BTN RARGEE pe NTERE Broley B B HfBikhted by Ci o
I 18¢eslkylencsal sabstnednPase &% aikyleaets dxyped,r adfurn®',0r=, R%Si=,
preventing, an infectious djseasg in a subject .

co‘rﬁia’r bﬁ}(g HonRAPETe PP@ (WheTRY aTielH‘?HTES&PT;yW@r chemical bonds),
pr, lfacii ¢ cld a tinof hydrid
no ecullgsfso%ﬁitehgmlﬁﬁgg n%e;légﬁedt @t% k;clhﬁdgrgﬁﬁl %ngfgﬁii&% uosf ydride,
adwrtocabyl el dubstintede clgpiranartiyher bilocarbyinf evbstibuted halocarbyl,

di.sease hat .can be treated.o revent gd. by .t he .
b avrey- 9l Reabtr g cbu B i T oPmgmetaioid
agrabstituitdl BEbR WiiHstigd Gldipt B afotsY kiBiGified CREUFL 6 Atoms,
fungi, protozae, and viruses. [0068] According to one
agpe dalogen rddécalandrivhesein twolassutre R’ afaytegjoingd doforeha ring or
cQnprisin ari ant. Fc_regi,ons. haye nha

e P b DR B B R g component of
agBftula €llphas tRdldr agRBbAdEnSRIUps (ARl ative to a

conpar abl e nol ecul e conprising a wld-type Fc region.

In a specific enbodi nent, nolecules of the invention
enhance the efficacy of treatnent of an infectious

di sease by enhanci ng phagocytosi s and/ or opsoni zation

of the infectious agent causing the infectious

di sease. | n another specific1@nbodinent, nol ecul es of

the invention enhance the efficacy of treatnent of an

i nfectious di sease by enhanci ng ADCC of infected cells
causi ng the infectious disease. [0069] In sone

Y T L o - Y " o - I



3.1 DEFINITIONS [0071] As used herein, the term"Fc
region"” is used to define a C-term nal region of an

woOg®7aeexsy chai n. Al though the boundaries may Pargs2006/031273
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slightly, the human 1gG heavy chain Fc region is

defined to stretch from Cys226 to the carboxy

term nus. The Fc region of an I gG conprises two

C (uog4] a ithetommi-HisjtingH2x aanydesCh bridgiag Ghiduel gARiinclade anethylene,

h | 9G J f " !
el thidsas iRt ARG drRIeR AR megse, 12
Thgn&hR ?IB%” of g ﬂ“&igﬁéhg}iéiﬁrlgx‘fe regi ,1}2% 1gthethylothylene,

extends f om am no Aaci 42 to 447. T
udimetbylsitylt hatdiethyls8ylnot robtbgleéthylpdyly ed triflubroaretiyimrtylsilyl,

o P drograhets b Qi oS, i ARSPReeBh BRIy, it

a'liekﬁ)sﬂfd naﬁéyéﬁ)hbﬁﬁsﬂ;thO?aﬂphJﬁle%hO%yctdh%xﬁpﬁé@lﬁlf/l t-

ge0|f|cat|on t he nunberin resi dues In an

héateyehedienylpidyl ﬂnétbtwlphﬂe'lmlt di(pstolaBsilyl ardlile ccatesahndmg

SR o 8Ly SRR 68l TEL st

| AealiylsilAl ditheligigimybandraétayigaeed. The "EU index as in
Kabat" refers to the nunberlng of the human 1g@ EU

anti body. [0073] The "hinge region" is generally

defqmeq. a e [ 0 1 0 0 h
ISRty LB T GLHEL b IOTR0 Wi
alcogppsising fon dthpletho $qugrtnembg:rs ({5 aci7mdng heenfberssin a more

and ] ast c stein |duesfo er.- he
SPartsHie STROERES e BOE nrahe® MayoRepelpeie Shar the lemens
h%‘ie%'tlaned BovieS #on oﬁé‘to!r ME ofaBdc; 8NtGEE0NT £ OF Bl £ baktRular
monocl onal anti bodi es, nultlspe0|f|c anti bodi es, human
ambodiens., Nﬂnlrﬂumtmecﬁxampleb ofirieg, stmywmewhlch may be present as
r| .c _ant i.pbodi es,

oo B8 & 8 BRiule° BinBoures TPV, syelpentylidene
( $:G]Elwhexy$1t16® Gbyﬁlbﬁ CP’Iyl&IHnbb l@setylidehe bhdaine Béﬁesp&ﬁdﬂg ¥ings
fragnents, disulfide-linke blspeC|f|c Fvs%f(

- i PR ORE @dwoLgEhoRrtems aiegeRlared byadeast ene el Ge)cm @gd O (in

(i g@{;tnt f 0%1 i %'fe) %‘é'bohgl a?@@ r\;eltw%éiil ﬁ@tﬁ%%ﬁgﬁle Cp

t he |nven ope-b
fr@cgmsmmes/ teef eithiay cied, trhhe, Mbma"uopart i cul ar,
anti bodi es i ncl ude i munogl obul i n nol ecul es
andi munol ogi cal Iy active fragments of inmunogl obulin

NMyBEUIER, cycli€ bnd%ﬁtgegt‘éluﬁ§ (A ﬁ{aycﬁ’emééthﬁte%no@ﬂﬁéagﬁﬁ‘ted and/or
bi ndi ng site. bul in” nol"ecul es can be of any

t YRy qagrygone, or [nyaEe su@tuen@;mnd{og Dayl tgaAfuamljtolcho;r nydrg other ring

ol Fanrdit e Ay norEmpHikelity sfiogks om ipomoun
| Rohditingostt ie)dkoafbyd @b ¥ pelklyl eh Rrmeh@) ahd ﬁalbgétﬁ(esg IB, @l)in

pol ypeptl de or protein that conprises an anm no acid
s eFasrbedinpnth Tha ene eemors Cp gearps o which the pbriscicbin bafging
SDRah LB, BURSLYbl) 5wy BBl g oy

r &‘b}er:tedtfmnat}reogryﬂe péristbeing fof o3t @hving#ite hOl'(ﬁtbr@p&ﬁcularly 5,6
nodi fied, i. t he coval ent attachnent of any pe

: ty
oforr@w@&tn@ srst glegfgd yinan theigrogp opgsidngor Ee.N oadSina
SRR caiod B Mgk, O il e Ben gl bR dnd teny .
p é\gyteat/crrothesqahng pﬂnmtgfrleamagrthemml‘céathe(fnsedchach ugtfoz etangie, in
known rot t L ng/ bl ocki n roups, pro t
oas Rt TS Brerb CorRy e heeR gapEprahy it fing structures
pr otein, etc. A derivative pol ypeptide or protein may
be pr oduced by chem cal nodifications using techniques
known to those of skill in th@ ait, including, but not
limted to specific chem cal cl eavage, acetyl ation,
fornmyl ation, netabolic synthesis of tunicamnmycin, etc.
Further, a derivative polypeptide or protein
deri vat | ve possesses a SI m | ar or | dent| cal functi on

o " . r



characterized by cellular, tissue and/or organ injury
caused by an i mmunol ogi c reaction of the subject to

woReo7mamecel | s, tissues and/or organs. The ter RCT/US2006/031273
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"inflammatory di sease" is used interchangeably with
the term"inflanmatory disorder” to refer to a
condition in a subject characterized by inflamation,

Pedyedail dheCol BieCsubBth SRR ativy) tn%hﬂﬁi’ﬁﬁﬁg dk SRHIEE6S these
may or fay not be associated with inflammatr on.

Msvlstituents drehydraeaibyldnamiaylady atkal) grenpstrad halegeniatogsan
aut oi mmune di sorder. Thus, certain disorders may be
characterized as both autoi nmune and i nfl ammatory
dijsvez)dems. 1idafEY 8b" Asd Wb fitermilie (1P had t(ﬁ? ihayClod) @ifetent from
refers to a neoplasmor tunor resulting from abnor nal
usednethern ineae gmgwﬂlﬁnqat, apd thessamggn gaetherfeptsidimertancer
explicitly includes, |eukem asand | ynphonas. In sone
enbodi nents, cancer refers to a benign tunor, which
haess|e Miyaethotire aspeziast.the mvelitheay, therhedilotent satalysinoaiponents
i ch has i nvaded and

ref to a i gnant tupor
‘f?y dorﬁié@h bBonadieady @Fﬁgﬁe@aﬁescgmao calp-go mONO

El@ bt - catdlyst U TRt dGoERABHE thd Bt Jeast
asgocpaﬁ eo]I l%'itqﬁgl dﬁyspemp?)?gﬁ%ancer 1asmtrﬁﬁo I‘[&eo 79] A%as one
useglalleerd ncatdlyst temporientmine mbddgealt d‘hylf—ageiwwh’andetallocene
vari ati eof er to an agent that nodul ates a
h59¥e§mﬁﬂﬁﬂﬂg i gh&ﬁ 'n certain enbodiments, an
innunonndulatory agent is an immunosuppressant agent.
In certain other enbadi an | onndulatory
agent is an |nnunost?%hﬂgggﬁ§nagent nnunonodatory
agents include, but are not limted to, smal

mol ecul es, peptides, polypeptides, fusion proteins,
amhemml G is dﬁﬁmqgiaahoae and scheued to MiféDiica évgégmg greupdbonded

ﬁ] nd 6‘)‘* gwglse{%Loosgdgbﬁmtﬁ gr%égil% &aoeﬁ/g and n is an

pﬁ@ﬂ'e@érm ar ore2.N O fgHrRlL(1I) m&b@g qué mVarﬂgQ aidyl @emi £i8éd ring
I munogeni c_activity in_an referably

_ respehE, Mr%@qpsmnéfne?%f@muhaml&) MG rﬁﬁﬁleﬁn@ﬂ @pﬂVpgp dormula (I)

p%}ﬁygg&t : RAY R dARLALY is Ssefectdd® FERN theO %r gly consisting of

e or protein that eI|C|ts an anti
r e:ypkoper&adimy\n iadenyh| tetfuhyéipirdepyl, hiworagylandubgiétnied versions

| Vi | s a .fragnent of a polypeptide or protein to
wﬁ irﬁoé%“(g?ﬂr%aﬁﬂpqﬁsﬁﬂ‘ﬁ?ﬂépecifi cal Iy binds as
determ ned by any nethod wel |l -known to one of skill in
the art, for exanple by inmmunoassays. Antigenic

efPesélpds fomada ﬁlﬂ), Qds e dsterdatymisentamingmligrndi ic whigo®ebonding

A B DB PR NSl fom o s

Sﬁﬂﬂﬁm of Gbup a@satoﬁlscm Ggoupl36 atd® iACind ERbodIMest, and
at | east 10 contiguous am no acid residues, at |east

155¢lesteifepuma the siaTmernsistins pEBitwges phagphoggss pxysn or sulfur atom
c i

Rt b3 RllaP GrBEbh e Wit pefind FRen ooy EUTHOR R ular
r emitebdémentat  Neasimiifigc erdrhplaoust aQi peoupsi thohelei dillggamines,
at | east 60 conti guous aqﬁno resi dues, at least 70

c IRV PBRSSs RACABIO A COROB selu 890Xy ¢ corpRnds.o rarRprylakesg de.g-

a [ e 0 i

; APEE! CabAREs Poenfl  BERRE Rl Kooty gy hine

atpylrmdlsdt pymzb]ygucnnlsazbz& bamabmlzaxm chnderﬂhduaanpmmdk eastprising
no_aci d resj s, at ast

coXtrerg a8 Lrdus b RGnRcratEa thidte din Mas

conti guous 200 ami no acid residues, or at |east

conti guous 250 amino acid residues of the amno acid

sequence of anot her polypeptlde In a specific

embodi ment, a fragment of a pidl ypeptide retains at

| east one functlon of the polypept|de [0082] As used

her ei n, the ternms "nucl eic acids" and "nucl eotide

sequences” |nclude DNA nDIecuIes (e 9., cDNA or

L ™A I AN\ R IA Y L



t he onset of disease, e.g., delay or mnimze the
spread of cancer. A therapeutically effective anount

wory7aBewor efer to the anmount of the therapeut PCTAG20W6/031273
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15

that provides a therapeutic benefit in the treatnent

or managenent of a di sease. Further, a therapeutically
effective anobunt with respect to a therapeutic agent
ofl00s5ie I yoleanotien aspeahet thhénventom thodt ledse oa@metallmca@eratalyst

al one, or in .conbi 0 t hera

iR PR P plieeh cHif Prodiich ecle Gl gspressiied by the
n&a@gﬁgemkoof a di sease. [0084] As used herein, the
ternms "prophylactic agent” and "prophylactic agents”
refer to any agent(s) which can be used in t he
prevention of a di §§f5< or preventlo@[ recurrence
or spread of a d| "A prophyl acti ly effective
anount nay refer to the anobunt of prophylactic agent
suffrcren revent the recurrence or spread of

yHeFgn qu ﬂ%ti tied @s dordbe So gropmstin Cllaad isya iganddhat ipbonded to

atAi. ncludln but.
e e
diis €xsreranfes frem dnp|3g andiseordeinaine @Rl oyinksne ﬁangeseﬁiorh@ to 3,
canéer or _previously. exposed to carcinogens,

PBH S P 2L S e enzhadinaenty dn rg lmtbOﬁ}ﬁgwrar SB rsere&ctqdofrom the
t Bidistifg {re c s
plr%gop?;}éactlls c gbene%ﬂm%ﬂﬁtldﬁeﬁwor len\?g i (}%@o d H%/én F fifforeny,
Fgnlstiguted werpioo ierécfcando@inbinatiohe tteraod. arrount WI t h
respect to a prophylactic agent of the invention neans
t hat anount of prophylactic agent alone, or in

C Qovbé]N & ifeuM {1V al ?’t(b% sé18&ed From! A8 LorAipPMIndREng of ROO", RO-,
prog%¥lact|c bene in the:g;eventlon of di sease.

AR usdeR e r8inTNRheGRy, mSR; pBisenPRy, —H, and substituted

S preventi o
L FOTESLA00 0 SRR 1580 Rl o
aits (§I6d?éky1$ rCetoIUibjagyls, GyStor@salkyladines,n€ to Cyy alkylarylamines,
t|on of a prophylactic or therapeutlc agent .

| 33%8] GAé FYEAChE Einaryk ¥S’t3é1firﬂ’@ fike.c HowtluBiting pxamples of Q
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r @ﬁ&tﬁ& &pd e, Hactﬁatﬁfateﬁ%etct Ne E&yﬁ’e&@so@yg% Bf\)aﬁtteﬁn@/ 5 Cy

t herapeuti c agents use e-ter
c@HﬁhnaﬁﬂbﬁbCﬁob@ﬁﬂ@ﬂyhmsmhmnt the order in which
prophyl actic and/or therapeutic agents are
adm nistered to a subject with a disorder. A first
pIcdsNy Im@&m&doanotﬁw A3 Whd €hAH SMHIWESHT RBtafPPingk %B@\;eegan be

prlor to gﬁg 5m nutes, 1 mnutes, 30 m nutes,

trribed as Wdgrmula (A sich4s Hesgribed B, ﬁmrcsmph;zUBcﬁ,@@ 213:
24 hours 48 hours, 72 hours, 96 hours, 1 week, 2
weeks, 3 weeks, 4 meeks 5 weeks, 6 weeks, 8 weeks, or
12 weeks beprAM(Qzﬁzyx,pm taptly w thIw) subsequent to
(e.g., 5 m Rée 15 m.nutes, 30 mnutes, 45 m nutes,
lhour, 2 ho& p M(W)gin n6 hours 12 hours 24 hours,
48 hours, 72 hours, 96 hours, 1 meek, 2 meeks, 3
weeks, 4 weeks, 5 meeks, 6 meeks, 8 weeks, or 12 weeks
afstherein:t he admini stration of a second prophylactic or
therapeutic agent to a subject with a disorder. [0087]

"Effector function" as used herein is neant a

bm@qnghygﬁﬂdﬂyweagdgﬁﬁgdd%gsylts fromthe interaction of
an antlbody Fc region wth an Fc receptor or |igand.
Ef fector functions include but are not limted to

b R fm BN E < Epanc TEth B o b ALt oy eckin St {CARRE of the
and coplgespit fod@Pe rsbRat wakt Of Oiicist Heﬁr@@quchE{hfa? %E&f Q is

functions include both those that operate after th

bi ndi ng of an antigen and thﬁ e that operate

i ndependent of antigen bi ndi % [0088] "Effector cell™
as used herein is neant a cell of the i mmune system

t hat expresses one or nore Fc receptors and nedi ates
one or nore effector functlons Ef fector cells include

L, L 1 o e



CHAI' N DOVAI N [ 0090] Depiction of the 8B5.3.4 VL
nucl eoti de and am no acid sequence (SEQ ID NOS: 1 1

wand7b30260 espectively). FIG 2 SCHENMATI C OF SEGUENSE0&H31273
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8B5. 3. 4 VARI ABLE HEAVY CHAI N DOVAI N [ 0091] Depiction

of the of the 8B5.3.4 VH nucl eotide and am no acid
sequence (SEQ ID NOS: 12 and 9, respectively). - -- 3
1F1 G 3q5hBAREANAYBLS 6F LRANT 0 SODUBLIER ECORR,—
[0092] The purity of reconbi nant sol uble chRgr ot ei ns
was asawbs®d Gyis eiberparyamcerysibennd engdj is selected from the group

el ect rophor.esi Th el spwer gp,st ajpedwi t h o] 1.8
bl e, CANBUEE Fuy 11 T SREmbCRant SRol e EEGRATT Aaride,
Lane 2profli@e Yhar whed aitis meNer thehad €is 3seldvdde Giohilthe group
wei ght marker; Lane 4 : purified reconbi nant sol ubl e

FcgRl | onsHag fsHeR, rRer—3b 8ol e (A0d rpraidgmhthas feutral
h . | _
hE o, Oy A, B ROR Mt

r espectdleated/ frohl the gropl SASIAGERAYE @7 RECVEBItEAAIDM containing
SOLUBLE FcgR.[ 0093] .The direct bindi of pyrified

r econbBIOHAT Soldy weale@»FéSq ool éggéa allgdpryIs, €4 to Cug
NDNOMeLjKe - JehyestFeLaryIbrd using an ELI SA assay.

Bi ndi ng o%‘%(qA) aégre%at edﬂl%gG with 3G8; ()

Biotinylated 1gG () aggregated 1gG (X) aggregated

lgG W ith.muse 1gd .. FJ.Gs. 5 and B CHARACTERI ZATI ON
oal%t\ﬂa‘h? i %ﬁ’ﬁ?’ﬁ%ﬁ\@%’@"@@jﬁp&%ﬁ USI NG AN ELI SA ASSAY A
Sol ubl e tetraneric FcgRI 11 A conpl ex binds sol uble ‘
mononeri c human | gG specifically. Binding of soluble

t &tip abEdEogEEeHR seletaddrom tienetperonsisting ok €d th( 1o3digylenes, Cs
a nous nt -+ . cl t] X 4-

nonocl gongl12 Agxlteﬁ%;o%#l A% n@%‘ro ih%% attfgﬁ @%@%anﬁj%ljg&sd A ﬁ‘\1/\/;31%% to Cz
not abhetetydioclgrdups; biwheichy @hclsolTublgeoupet badgosi cadjacent
FcgRII | A fo aggregated humgn 1gG, . B. Binding of

sof ubl cCPeV QeI BEQIRP- A1 1%6}?&%?}4@56# gCp™ groups.
nmononeric human 1gG () is conpared to the binding of
nmononeric soluble FcgRITI A to sol uble nononeric human

-1 gGig jn intpgeBSrors Ata An nBEHARNCTERI AT 20N @Fn FcyRld paticular

TET 1I,}ZERI COVPLEX USI NG A MAGNETI C BEAD ASSAY A.
FS@QSW npl ex: two FcgRII1A(filled shape) are

joined by a nonoclonal antibody DJI 30c (1st Ab); the
anti-nmouse ‘F(ab)2 is conjugated to PE (circle). B.

FMOS8l adkmlapether afpericeiRibiel invendiond theoatHeast e cncBlegene catalyst

( ; | ex. without .

¢ SompERET o B BsrerPhATRUER PR OO o RORE el (BL (o) and
LKH):6. FI G 7 SCHEMATI C PRESENTATI ON OF Fc CONTAI NI NG
CONSTRUCTS[ 0094] A schematic diagramof the 1gd Fc

domai ns cloned into pYD is presented. The open box
represents the l{u nge-GH2- CH3 domai ns; ,par al kel

vertical lines ‘hepresent the CH domarn. In'the case

of the G F206 an 7 constructs; the N m nal am no
aci ds are shown. underl i ned residug

t he hi nge region; evR*represents v epi t ope
tag; hatched boxds| represent the IinEer, and
the stippled boxegRlrepresent the AgaZp grhe. GS.

O THE
YEAST CELL WALM QOOQS] Cells @ggﬁ“' ncubat ed wift h
ei ther a PE-conj u&at ed pol ycl g\om\agiﬂiaj\h man Fc
anti body (FIGS. 8A-D) or with HP6017 (Si ./ a nouse
anti-human 1g@ Fc (CH3) specific nonocl onal Qint | body
(FIGS. 8E-H). A and E represent vector alone; Panels B
and F represent the CHL-CH3 construct; Panels C and G
represent the G F227; and Panels D and H represent the

G F 206 construct. FIGS. 9A-C BI NDI NG OF SOLUBLE
TETRAMERI C FcgRI I I A TO THE



SURFACE DI SPLAYED Fc FUSI ON PROTEI NS [ 0096] Cells
containing pYD -CH (A); pYD CH -D265A (B); and pYD
weeat7as026C) were grown under conditions to expPeTAIS2006/031273
Agaz2p fusion proteins on the cell surface. Cells were
i ncubated with FcgRIIITA at 0.15 niM, 7.5 M, and 7.5
mV] respectively, and anal yzed by FACS. FIG 10
CHARACTERI ZATI ON(¥B-i)l[HE BI NDI NG OF SQUWB)E TETRAMERI C
FcgRII1 A TO THE SURFACE DI SPLAYED Fc FUSI ON PROTEI NS
[0097] Binding of FcgRIIIA tetrameric conplex to Fc
fusion proteins on t cell surface was
anal yzed. PE-conj ug
were pre-incubated wi =g fferent concentrations of
3&8 (), LNK (A) or a el evant isotype control (),
and subsequently 1’% ¢ Mt h the yeast cells. Cells
wer e anal yzed by FA fl uorescence. The percent
cells that bound t (01)] tetraneric conplex were
plotted on the y-axis. FIG 11\EXAMPLE OF SORT GATE FOR
SELECTI NG Fc~MITANTS W TH | SED BI NDI NG TO
FcgRII1 A [0098} &ells were staf*ned with PE-conjugated
FcgRII 1 A tetramering conp] exes/(yaxis) and anti-Fc-FI TC

conj ugat ed anti bod &5xi s)./ Boxed area represents
sort gate set to

~1.Q% of the cell popul ation.

FI GS. 12A-N FACS AL S SOVE OF THE Fc MJUTANTS

| DENTI FI ED HAVI NG AN ASED AFFINITY FOR FcgRIT T A
TETRAMERI C COVPLEXES J0099] | ndividual clones
harboring the pYD CH7 pl aggé d contai ni ng i ndependent
Fc nutations were anplified in selective nedia
cont ai ni ng gl ucose, irnd¥bked for Fc expression in

5 selective nmedia contai ning gal actose, and subsequently
anal yzed by FACs. FIGS. 12A and B represent cells
harboring wild-type Fc; FIGS. 12C and D represent
mutant # 5; FIGS. 12E and F represent nutant # 20;
FIGS. 12G and H reer‘%ent Riutant # 2 1; FIGS. 12 | and
J represent nmutant # 84; AIGS. 12K and L represent

-~ mutant # 25; FIGS; 1 -N.-represent mutant. # 27. -
Cel ls were stainBo gRR1A tetrameric conpl ex
(FIGS. 12 A, C E G , and M or FcgRIIB
tetranmeric conplex (F 12 B, Db F HJ5L and N).
FIGS. 13 A-B CHARAGCIFERKZ OF Fc MUTANTS I N THE
4-4-20 MONOCLONALMA ELI SA [ 00100] Fc domai ns
fromthe pYD CH ;
chain of the chi

4-20 nocl onal anti body. The
4-4-20 nonoc) _gn anti body was, expressed in 293 cells
and super nat\art S\were col |l ected. ELI SA plates were
coated with fluor&scei ne conjygated BSA to capture the
chi meric 4-4-20 mudant Rhti bofi es. FcgRITTA (A and
FcgRI I B (B) recept n coated onto the ELI SA

plates to which tf A~R0 tbnocl onal anti bodi es had
determ ne the relative

been absorbed in orde
affinities of the varipar receptors to the Fc domains.
»bi ndi ng i sol ates

Mitants # 15 and_# 29 S

i ncl uded as contRols. TR ADCC ACTI VI TY OF MUTANTS
I N THE 4-4-20 MONOCLONAEXANTI BODY [ 00101] 4-4-20

ant i bodi es cont ai ni ngionut ayti Fc regi ons re assessed
for their ADCC activity, adcorrparedtéf’ e ADCC
activity of a wild type 4-4-20 anti body. The nutants
anal yzed are as follows: M3c-10 (K288N, A330S,

P396L), MGFc-26 (D265A), MaFc-27 (G316D, A378V,

D399E), M3Fc28 (N3151, A379M D399E), M3Fc29 (F2431,
V379L, (4A20V), M3Fc30 (F275V), MaFc-31 (P247L, NA21K),
MGFc- 32 (D280E, S354F, A431D,. M T), M3Fc-33 (K317N,
F423 del eted), M3Fc-34 (F2413, E258G), M3Fc-35 (R255Q
K326E), M3Fc-36 (K218R, &281D, G385R) FIGS. 15 A and B
ADCC ACTIVITY OF MUTANTS I N THE HER2/ NEU HUMANI ZED
MONOCLONAL ANTI BODY




A. Humani zed HER2/ neu nonocl onal anti bodi es contai ni ng
mut ant Fc regi ons were assessed for their ADCC

waebvinse2so and conpared to the ADCC activity of parmiskabe/031273

5

- . .—0obt ai netbribyheg groepadangigtisge paiGatep Best Gidup € atonesirf g¢t a more- - -

10

15

20

type Her2/ neu anti body. The nutants anal yzed are as
follows: M3c-5 (V379M, MIFc-9 (F2431, V379L),
MGFc- 1 O (K288N, A330S, P396L), M3Fc-13 (K334E, T359N,
T366S), M3Fc- 27 (GBLQD, A3{8V, D399E). B. ADCC
activity of additional nuyants in the context of the
humani zed Her 2/ neu anti body MdFc- 37
(K248M, MGFc- 39x6 26 A327T), MGFc- 38 (K392T,
P396L), MGFc-41 68 ; , MGFc-23 (K334E

R292L), MGFc-44, MFc/2%. Two independent clones were
teseted for each nut kKl G 16 CAPTURE OF CH 4-4-20
ANTI BODY ON BSA- FR¥ 100102] 6 nL of antibody
at a concentration g mately 20 ng/ nL was
injected at 5nlL/ m - fluorescein

Bl Acore sensogram of
the binding &\ ap 4-4-20 antibgdies with mutant Fc
regions on thé' s
sensor ship is shown. The markKer was set on wld-type
captured anti body r& ] G 17 SENSOGRAM OF REAL

TI ME BI NDI NG OF Fg@ 1A ?}14-4- 20 ANTI BODI ES
CARRYI NG VARI ANT Fc N 00103] Bi ndi ng of

FCgRII1 A to ch-4-4-20\% bodi es carrying variant Fc

regi ons was anal yzed 2 Q0 nM concentrati on.

Responses were nornalg zed at, the | evel of ch-4-4-20

anti body obtained fé¢ w | dRype. [001§d] Mitants used
were as follows: Mut 6 (S219V), Mut 10 (P396L, A330S,
K288N); Mut 18 (K326E); Mut 14 (K334E, K288N); Mt 11

( RARedia iff 283kilae Wh) & g/:EﬁK/IZYs) seldbted Ednl K3 4Rup Kebbikting of
FIGS. 18 A-H ANALYSI S KI NETI C PARAMVETERS OF o
FcgRI | 1Gxomp ROONGrorD Konspiaps selarird | i Winrernp gasisting of
REG O'\'%Jog;? %Q? hg&oﬂw £ hionfd3h 3TREE] ﬁx’cfcﬁ[ar EGSRuilett, and selected
bi ndi ng t¢ anti bodi es re

carrying variant Fc regiors we

a»Proxi
oveR a B

200 nM and 800 nM,. Solidline indicates an associ ati.gn
fit mp@ﬁl%ﬁ% eBrdimRa a&é&@ﬁf@ﬂ%ﬁ%ﬁ@@%ﬁ?@@&ng of Goup 4

cal cul afshs lil'p{’ettéhﬁloi;g Eﬁ'ﬂ@ﬁlﬁt B0 EHIENE Sndl RelbBt8d Fdmbthe group

sec interval. Kd and kKO f val ues represent the average

f r om t wonsistingeoft £ZraandodBin Wit @ mare BENSEERAMoGENGREMNd is Zr in

TI ME BI.NDI NG OF FcqRl | B- Fc FUSI ON PROTEI NS TO
ANTI BOSK® m&mﬁm%&w%%ﬁwe ¢ REG ONS [00106] Bi ndi ng

of FcgRIIB-Fc fusion proteins to ch-4-4-20 anti bodi es

carrying variant Fc regions was anal yzed at 200 nM
c ovlesein AAin 6\6@-1)%1@1&6’@%98 ieleeted diomn thezgrgup copsidingafdialogen

of ch-4-4-2 ti bt al ned i e .

A C Al\liﬁ%l %k?_'g @ﬁg‘%‘?@% P%ﬁ%wﬁ‘%%egc S%l"%’? F%%O\‘i‘%%nes’
PROTEI NEyl4nidF, | fidsplizhesCABRHYSpMAEY, Abbstitate®RREYIINSubstituted
[00107] Kinetjc, parangters fqr FcgRI|B-Fc bi dLngﬂLo )
ant i bod¥s SHPSHEY olkPrynt Ssybstifuied GHEloREs o SEISHRTTk pmines,
by gen | sep hest es nM .
800 nM%g%)trtP%dl [ n%k %ﬁlln%gi es S{éﬁs@g%ci hl(ag%la%%f V\hsl%lgl%ltuted
was obtalkylpltbsphines] oarbhmetek,Offeteradllybs caboxylatee d(foarlimiting
the dissociatian .curves in the 32-34 sec. interval . Kd
and KOFEgRPlTae! PufAPIGaRhemnes SngSATosYIRIES inglidy rimettylacetate,
concentiigleietatd) HAS] TOITT

Mit 6 (tggifgv), AR (%%%%?%ﬂgég%@e%%%@;&tﬁwﬁakls te, and
( K326 E)dimkthylctirbapidsy 4 Bpon@a@Nplkyisl flugrinat¢dRagid, ,and fluorinated
F243L) ; t 16 (E372Y); Mt 19 (K334N, K2461). FIG 21
RATI 05 8% ?Xéﬂﬁ%’/ Kof f (MJT) FOR FcgRl |1 A-Fc PLOTTED
AGAI NST ADCC DATA [00109] Nunbers hi gher than one show

a decreased dissociation rate?for FcgRII1A binding and

i ncreased dissociation rate for FcgRIIB-Fc binding

relative to wild-type. Mutants in the box have | ower
off rate for FcgRIIIl A binding and higher off rate for

—~ e~ 1 N



bi nding. FIG 22 COWETI TI ON W TH UNLABELED FcgRII I A
[00110] A kinetic screen was inplenented to identify

wéeoragimm nutants with i nproved Koff rates foPpcChiuseiong31273

10

15

FcgRIIT A Alibrary of Fc region variants containing
P396L nutation was incubated with 0.1 nmM bioti nyl at ed
FcgRI I I A-Li nker-Avitag for one hour and then washed.
Subsequently 0.8 uM unl abel ed FcgRI Il A was incubatd

with the | abel ed yeast for different time points.
Ye&mmesm@ngé%m at@3unl abel ed FcgRI 11 A was

renoved, Receptor bound yease was stained with SA
(streptavidin): PE (phycoerythrin) for FACS anal ysis. |

. whdrefir GabAQD ANAIIENndBASEDseldtedHErdfh NRE! GroGpREENNisting of
[00111] Based on the calculated KOXf fromthe data .

pr esenbrdrorabys @nd hoterogtospreonipinipgshydrogartsds Hyone embodiment;
sel ect | 0= | J

i ncubalfngg sé\%@ftﬁf gg%eﬂn&%?ﬁ clzd;?g]sg?géf: &8 5168Es, sLibdtRidd WS lenes
FcgRI | hiid LietdrostomAsantagingoingairecarbylel ins anether embbdicheatydand

i ncubated wjth un] abeled |igand for, one_m nute; then
washed Safed aﬁpétilé{ae GOYP SHRPENETSe Cp. P glzmglké@efl??etﬁ to Crp

sor t ed sy FACSalkSRhES thB Tt f3eCk, MRt QoA SmbidASRNiRg hBRcarbons
nonsel cted P396L" 11 brary was conpared to the yeast

cel | s &ehandre gaftizular rpprbodivent; ol sedecksd fFa@3he Bhap consisting

hi st ogr show.1t he percentage of cells th ar.e .
Cost a¢ REG P & BB ana AT eepariarcert S BAE) g ynerein
Fc/ FI TGothFt SSroupd arti BenthlEe hh6MeCARRIdiGBht SO i RATH-d);
DEPLETI ON OF FcgRI I B Fc BI NDERS [00112] A. The P396L
library was screened based on FcgRI I B depletion and

F 1]l [ i i

SO A ASEAE S 3 IR FOBSHH TGRSR By

r (re]sul t ifn)g; ylmgfhoupo%ugls/iaﬁhgl) :af W?}" aisal yS@?B,&FNRf{,o#Sﬂ{ZI; &=GeR;,
ow greater 50% ainin oat ,

anti - hat ZFC_tRég{:}h%Z_v’e =sifal f g:é?r %@.%ﬁea@%g stitpfeflsC1 to Cro

st ai ne%lléﬁﬁlén!as,nggﬁlelﬁﬂA gé t‘guéﬁeG%&f‘%t mrg@rﬁﬁsmﬁ{@ substituted and

sel ected"tw ce by usi ng 0. I otinyl at ed

. FcgRI | uasubistitueed- ayl gragps iemstenteidimgenipans! sglestod Aeam thsy group

20

25

30

both FcgRI11A FcgRI | inding aft h s and ..
conpar &G°¥E1% 9 5t§9p§8 Cﬁaﬁ’ﬁ@?‘)" OO “ﬁ}?gﬁf@ Wg’ﬁ{é i SSiR,
sel ect el af in6F pdifciligEbsiaRA,; alledeid R3¢ sdleqed &bohDthe group
using biotinylated FcgRI Il A 158F |inker avitag nononer

as a | icgasigfingTid sdeds, gavdosliylssetrylso dkpxst Hpproalkpls and
0.25% F i : :
h%%%gt(&lﬁ‘-c%ﬁgﬂ]ﬁi}g% gﬁg@é@i%gqu (rg)rﬁé g%nﬁ])glﬁﬁ%beﬁg %1&1? Eﬂ selected

popul ati'on was an

di f f er eidtm BegRRolp Aofisisils T h5GMVAlkylscamktituidapienyls, phenyl,
FcgRITA (131R). F| G 25 RELATIVE RATE - SKBR3. TA| T
CELL L\as§1§lm)§w# SV EHPRASFRAEL IO %ﬁ@wbﬂ 1s selected
MUTANT s f '

Csfﬁ{ng %%)gﬁ%r%ﬁétfﬁg 8T ﬁ{e@ﬁong, rrnlgt ,hbhcx Dsﬁﬁ(?ﬁﬂléﬂy?ﬁl yet

for ea t test Lysi s for

ant i bodymudetpartierlanetdmotsnener e di vi ded by the rate of
lysis nmediated by wild type 4D5 anti body. Data from at
| east 2 i ndependent assays were averaged and plotted
ORyR&inY 9B MBseOh RAGRoHS: BMbadineHBtR WHigHtds8Rach R* is
different antibody concentrations are shown. The

ant i bodiefioehawior RatR Gns were chosen to flank the point
al ong the curve at which lysis was -50% FIG 26
RELATI VE RATES OF DAUDI CELL LYSIS MEDI ATED BY
CaMER €2 s HORBRNNG i MJUTANTS[ 00114] Rel ati ve
rates of lysis was calculated for each Fc nutant
tested. Lysis rates for 2H7 anti body with Fc nutants
were divided by the rate of |ysis nmediated by wild
type 2H7 antibody. Data fromat |east 1- 2 independent
assays were averaged and plotted on the histogram For
each Fc mutant, data from twd3different antibody
concentrations are shown The anti body concentrations
wer e chosen based on the point along the curve at
which lysis was -50% FIG 27 SCHEME FOR LI BRARY

NSNS 12NT1 7K | ~NNA AT ™R I A . e



[00116] The rectangul ar boxes represent the hinge,
CH2, and CH3 domains, respectively. The short bl ack

woioEa3empr esent the doubl e stranded ol i gos w POTAS2006/031273
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over hangs. FIG 29 NOVEL Fc MJTANTS | MPROVE PBMC
MEDI ATED ADCC | N SKBR3 CELLS. [00117] The plot shows
i near regression analysis of a standard ADCC assay.
Antik o dytegd $ronh onamednd)ftem Btd ® @5 ant8hét®EnibddghéRCindr1 602 in
target ratiq of % 1lysis = (Experinental release
- SR)/G’RXR@“S%GYE Odlmeé a8® NOVEL Fc MUTANTS | MPROVE
PBI\/C MEDI ATED ADCC | N DAUDI CELLS. [00118] The pl ot
qvvs Ilnezf\r regressi on anal ysis of a standard ADCC
ags dlyrouginRi' 1rwel yndependently: esbhadted\fmm thd ggep u&lsmymg f hydrogen

CExpor Pl Bt huathis” 6o Kialied® :Foccn pllinyisg Cro Cio
RECPET@%I? @gg ﬁgaﬂé BritdeS RN aflbkKIANRo %M@Qﬁy@% to

t'oKi ne treat nent of nonocy
i ncr ea$es ﬂluomaafl$,| andt ¢ F@ Ql@d@ﬁ@ﬂtomxpnmsmng) lhydrocarbons and

Elutri ul tur e n

cyt oki %ébssgklmgoc{s]cg rﬁ'ﬁ’ﬁﬁs gllin Oner—e ?‘?D%EPeﬁfer#fqr% the group
wer e assayihe Ui HydrdphSadibd] Glluskind MBBGN ERloFdMehicdt L bromine
KI LLI NG US| NG FC MUTANTS I N I\/ACRO:’HAGE- DERI VED

MONOCY TakicabASEty Gpekisyls; 6o 1o ¢ atkenmls, Catio €on elktards,i Gnto Cs

over 2 C rati o of
SucT, ” BLBHAIIRS b RS MRS 861001 Rl s Phnore
33 COvVipfEvET eEPEEJBEEMNT aM@jﬂ'@ékﬂrﬂ'&fcéhSWnEé.M@ﬂABﬂonne
[00121]r The fl chart su ri zes&he CDC assays used.
FI G 34 L’@ﬁ%&f‘r ?SE | bty T5ebwiwy teytiary butyl,

[ 00122}hekyd, PHEANLS 6Icﬁ'-§’ﬁet§}hﬁl‘%n 1! hﬁﬁ‘lc@ ‘{iergh&g{l%hteﬂg/l groups in

FcgRITTA a1 so showed i nmprioved”conpl enent “ac
Ant i - CBR0e Dlerpartidar Gnindiment; wﬂlermgaﬂjawﬂnERvgeups may form a

titrat Per cent Si s al cyl at ed in as. i

H o it Sl iR bl B eBiettpBered.

MUTANTS [ 00123] An exenpl ary protocol for selecting Fc
mutants. FIG 36 Clg Bl NDING TO 2B6 ANTI BODY [ 00124

_ Al0053] e The é&ﬁﬁmﬁj@fpﬁhé macteliocemy patakyst eampaient wpresertbd, £y {Va) _

A0 ARS8 GIRONERLp e (11037 gna s

bi5s¥di’ A§6 pincRdhgaatditned yr odponeng strastu@) sudtc ag ﬁ@bb@éﬂ i) for

Clqg. Fl - Bl NDI TO 2B6 MUTANT ANTI BODY.
[66%@%1]3’%9?%693%1%&%%{}%" bi ndi ng of 2B6 nutants
to Clg (3.25nM. Mutants depicted at MgFc51 (419H,

P396L); MyFc51/60 in Panel A, MyFc55 and MgFc55/ 60
( 46| T8y partigitas emhpdiniyEoBMk GoctilRmand refieseatadiin (Vd), R! and

DECRR AT BRI Beti SR O et A P T FRAY 705 be
Cleddbinaed.i bodi es to conpare effect of D270E (60) on

R255L, P396L doubl e nutant (MyFc55). KDwas anal yzed at
di fferent concentrations of FcR, 40OnM CD16A 158V,

SO S 585y RO R A i i

SG&Oiesm‘iﬁtmﬂErenEirﬁﬁlde39 A-D KI NETI C CHARACTERI STI CS OF
4D5 MUTANTS SELECTED FROM FcgRI | B
DEPLETI ONS/ FcgRI | AH131 SELECTI ON [ 00128] Bi ndi ng of

es carrying different Fc
gg]:ﬁ%egﬂﬂx CD32B depl etion and CD32A H 31
f%e E L %}z s anal yzed at different
SRl %Y ETEFFUR ™ 400nM CD16A 158V; 800nM CD16A
SBUUBGEAM CD32A 13 | H. Anal ysis was
¥P’6’P¥ e@é’ ﬁ‘ﬁc%‘éﬁﬁp{ate KDusi ng Bi acore 3000

softvvare FIG 40. PLOT OF MDM ADCC DATA AGAI NST THE
KOFFDETERM NED 24




FOR CD32A 131H BI NDI NG AS DETERM NED BY
Bl ACORE. 1 U0129] The mutants are as follows: MgFc 25

WOBBB38026K334A,  S298A) . MyFc68 (D270E); MyFc38PCKES2M6/031273
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P396L): MyFc55 (R255L, P396L); MyFc31 (P247L, N421K):
MyFc59( K370E5P396L) . FIGS. 41 A-B. ADCC ACTIVITY OF
MUTANTS I N A HER2/ NEU CH MERI C MONOCLONAL ANTI BODY
[ (@p8RylighényBrirconHiER2{,neu nonocl onal anti bodi es
c §hbatytindenybpiresitiuh X[ egi ons were assessed, in
dypbusdih@enylRircddi@hX ADCC activity and conpared to the
A@ggh%tybl\g Llﬁad;gn}q)}ﬁ.c&m{ﬂj(‘ype chimeric Her2/ neu
Bt AR0G%ind §(ana yzed are as foll ows: MGFc88
( yl)ﬁ}?ﬁé’gfu 96L), M3Fc88A (F243L,
™ F243L, R292P, Y300L).
= ED TUI\/[R VEI GHT I N M CE TREATED
I%YWW h2B6 [00131] Bal b/c nude
t?f’é“%@? CXC}RI’@HWHfté@u@L?é@ut aneously with Daudi cells
and-AtiimefhglcuelependslienylzizogiumgXer 0. 25 ng weekly doses
ofdiragthyleilyl(h, 2.8t tgprembth By ¢lapensaditrdBcyrhupeotaidiegyfizirconium
mut ant Xyi3Fc 0088 (F243L, R292P, Y300L, V3051, P396L)
( Bimetv/lsitylalgRB mtstrametﬂynyﬂbpént@h@m)éMBetnme;!ylas
controlcyclgpa?dlwy%&gboﬂmxal cul at ed based on thg
eirh&BYI8TIVIOD, 8 MteRhmb coraing
PRI AT "“?@*’%&?ﬁ?&%ﬁ%?@%%‘:
B

™)

re i nocul at ed

th %‘/ ‘?Pem Té 2.5
WI @F ; tﬁfg %\%@f%i?fww pe hZBGrT!(;A;)ror
hg%g hylin )ZFOREUMES4 3. R292P,

nylvénd@b #ﬁg@@)letbﬂycycmp@étaé@ny BsrrepHeydeentadienyl)
al one mﬁ@lwé@, as control. 5. DESCRIPTION OF THE
PRERERABIY VBB VENIShy Ry dasintaenyb)(24bntyléyolopantadienyl)
rel at egirtanimml>§gul es, preferably pol ypepti des, and

mdirgethylgbeyadl), %dinmhﬁegil@wtddmyf)@ &opro@i}lby&@ﬁérﬁzﬁi)ienyl)
conpri sirBéhiém\pa) i ant Fc regi on, having one or nore

0351\4‘!’&{ . ﬁg’ e L})gﬁt aE WTH W LDTYPE

- aﬂhﬁ&hﬂ@ﬂﬂ(l@@'4@6&5’1&1&99}50}(&0 n’eadﬁ:ﬂ?fé?‘ gnefh lopgﬂﬁdlenyl) -
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al so |Qﬁ[:&ghlgg;(| nsertions or deletli ne or nore

r % i@ ime 189116??&%'1@&%&#8?3 Qahﬁo%ergqu Ig(o:m rease or

on f
ey el adei 2sonin npr.”seir "

s Efoelai cBAYS as ?n%ltaf}ggnr@ TP Rt mdi ng_but not

| .I%Efeay { yelgpentadienyi?{luerepyptcoaiur Kosed in U. S.

Abw’reaf( i@?ﬁe@emﬁtavlcwéopqmdmw )62 fluprepgliziseenimaXy. 9,
lenghig(9-fipayonyd)zineemivmp®l, i cation Serial No.

6@%3@t}wmebu8(kmdﬂlad)zuaomu@,X,?,OOB U.S. Provisional

Aptiylenabis@riSdenyd)zithmiuGX 456, 041 filed March 19, 2003;

Uefhyldiebiv(2siethg]-1-Apdenyhaitdoatun®ar,j al No. 60/ 514 549

f lettgtbnebi@PRBth B4, 52D EtAR K- 1Smd5’ﬁﬁ)ﬂn%bﬁ

ARy cngbils Op J1L45, 6Nty d'i_’éqalﬁ rc%hlt}lﬂlﬁ '12, 2004.

iE% 1eAbbik e 8}@ ﬂ;gz _f d?@-@-lh ty!l)?ﬂéo g‘

%ﬁl e?l @ 5.6 a g )5 F%rggm cuI es

1
o)
g g‘% jé ﬁ% Tt e Fﬂorg'ém wari ant

Faipet T yéifo'll da<nYHRECHA &aci d
néthFPL‘l 9811 qe‘gglb}{dirq,-é-m@erg YreQRiyp e, Fc regi on, whi ch
v &thiylanebisd, 1. e gitemetydr b-imteyR)ziroanning Faa gr eat er
afdfmethylgilylbis(cytiopentadienylzinpainatiXg nol ecul e, i.e.,
bdimghylkidylbm(feflasresd)airconivack),e with a variant Fc
r dghethylbilylbROtindaNyIpgrchbiiamoXig or nore ani no acid

Wﬁdhéthy’laﬂyl@ﬂ@z-m%ﬂﬁﬂﬁ&e?iy[)!u&d}ﬁuﬂiﬂ)i d-type Fc region as
determ ned by met hods kriown to one skilled in the art

for determ ning Fc-FcgR |nteg§ct|ons and net hods

di scl osed herein, for exanpl an ELI SA assay or a
surface plasnon resonance assay. |In yet other

enbodi ments, the invention enconpasses nol ecul es
conpr|3|ng a varlant Fc reglon mhereln sald vari ant

o



and FcgRIIB with a greater affinity, relative to a

conpar abl e nol ecul e conprising the wildtype Fc region.
woOnoareso enbodi nents, the inventi on enconpasseeT/US2006/031273

nol ecul es conprising a variant Fc region, wherein said

variant Fc region conprises at |east one amno acid

nodi fication relative to a wild-type Fc region, which

V&Héﬁ‘}l ifAbis@Y eﬂylﬁide&ﬁ)zfﬁ%eﬁhl@xw th a greater
ﬁﬁé?ﬁjlg’llylﬁigz rt}\/lﬁ1d ey BRA] n?e ol ecul e conpri sing

3} XY# VIS —mgth ffiftleR %1% ﬁa, enmbodi ment s, the
g E gﬂg” R o ng var ant Fo
5 g?“yéﬁ F'h}‘t g}dan PRYR fon_rel ative to a
whingethy] gerr W&blﬁ(@%@h}’hwpﬁwlwm%?(n Fc region binds
FdigmathBsilylbin(teirahpdigtnslgnyldziroaniyn Xeel ative to a
- diongtlaylsibyleis (et i yde bopsniadiengl) titenivioh &t ype Fc
r dighethylsily0@}86bertadiahE-Shiboyeintamiurh B, | nvent i on
10 ediphopasibe@ydopatadias o Madicaygirc@nitan Xant Fc regi on,
\A/ﬂ@h@ﬁ}nmg%lg(ny@hygmcoﬁgmﬁxgl on conprises at |east one
gy ity 1 SRS 1 (@ &R 16?41@15énYa%héI&l)@C})Mdpgntta&l@ﬁylfﬁrcomum

reglon whi ch variant Fc redi on doés not sh

4L 0 S-S B o
SR i 0o SRR S, SR Bl Sgin

In a sB%m f| c enbodi ment, the invention enconpass
nﬁy@@t@nﬁhsd@rﬁéﬂylétpﬁﬁ@n@thvlﬁwlamnt@eeny%-awthxkﬁg'c?%eﬁtaé@nﬂ)
var i aneirfaiviegison conprises at | east one am no acid
20 nowlbtiricathydenesiylbis(drmethyliadeniyl)dirconpemBG, r egi on, whi ch
v aydlatnimettyl eregil W (tewamhygthilicpelspenteli ey, 3 \8her ei n sai d
FcoR i griteidllckdopdntadeifihgfcosackf,i ¢ enbodi ment, the
i BY&BMn%hﬁ&%ﬁﬁBﬁ&@t&aﬁ&hﬂ@%l@ Ry 1)SirB¢higm g | ant
F‘&nﬁ&ﬁ&l@ﬁ‘y é@@@rﬁ&hﬂc?&b nYadidn3D) E&t—lbﬁaﬁlé?ﬂd(%ﬁﬁﬁﬁmﬁ%m at
5 Hﬂa@n Hiel fication relative to a w |

15

t¥)P f eﬁt%%ﬂl A Plant Fc region only binds one -

B P’s gRIJ A_ |In yet. another .
%I'b ﬁcty%iop taﬁlhﬁ% bpasses ol ecul es

c gflseyelay %?E?ma"rﬁ]l‘enﬁf Z\r (YR Amher ei n said vari ant
St(@BYIGYP PREAMCHNDZigON R Sk one ani no aci d

30 n@éﬁ(lﬁp'@ﬁtﬁl%ﬁ’lqpémﬁﬂllevﬁ)411690911% Kd type Fc region, which
v dis(iaepronyleyslppentadinny)asicanisnmo®e FcgR, wherein said
FbgRmiethyleygRbérBadidipd)zimemnni Xn particularly relates to
t iés(nrodiyl dychpentadieylfrirranivar Xumani zed t her apeuti ¢
anid(hoeh9kytlepentaditdiMeircsmaiXj, ¢ anti - angi ogeni c or

35 amid(n ﬂ; VESRIpBitdi BRI NAdcemia Rt | bodi es) for enhancing
”E?‘s nhdthASiYy1&fcldpaRfaaRAY il&oﬁﬁﬁﬁ Rodi es by enhanci ng,

he t herapeutic
an% ?_[arinfgthgz ﬁ%?i% 0 lw&f %’1%’8] The
afbﬁl ﬁ %”ri N erties qf”the nol ecul es of
iéS( YIBYC e“g ef-*? FEeq l'y deternined
40 h’l% Y HF SR b or i mmunol ogi cal

b@%Hef’é@g%l@fyq%wdﬂf?ﬂﬂ)ﬁ’éc%ﬂmfX)tr det ermi ni ng Fc- FcgR
st t-peenybdsnethylsyclopgneastignydzistondinglof an Fc regi on
t dis{ h-nFogR-3-nethydéyelppbotadieny ZifconituedXt,o ELI SA assay,
S if(dd®bptydSmeahylesdopentaliasdairconinmiopr eci pi t at i on
45 asssypré3es-tuegtydopentadidnyyircdiigh eq,abl y, the bindi ng
P esLi-BetyRi clopéntimbRe)iesnigh X e i nvention are al so
chay, @ertcﬁ{ﬂeg]e,ﬂn@éﬁ D)Rirddrdidg f unct i onal assays for

deotlse nor e chR nmedi ator effector cell
?P&%é é‘“in%e Zlc't’llo .2.7). In nost preferred
e Wﬁl Troe @s of the invention have

sim lar binding properties in in vivo nodels (such as
t hose described and di scl ose®bherein) as those in in
vitro based assays However, the present invention does
not exclude nol ecul es of the invention that do not
exh|b|t the deS|red phenotype in |n V|tro based assays

1T . NN A N



[00138] In a particular enbodi nent, the invention
enconpasses amno acid nodification in the CH donain
wohod7waodée regi on. [00139] In particularly prepPermusenos031273
enbodi nents, the invention enconpasses nol ecul es
conprising a variant Fc region wherein said vari ant
has an increased binding to FcgRI I A (CD32A) and/or an
SrafdicnPHden Izht‘d)ﬂlﬂm}@ns measured using net hods

kE‘l@ 1‘09 1@9& dléfg,l)hgﬁﬁdﬁexart and exenplified
Xﬁm‘&ﬁ?@ I n accordance with the

rrglts %‘ﬂcieycé1 enaﬁ%r}i bh@gﬁﬁ be NK dependent ogf e

> The,.Fc .yafki.an
%d %i‘ " nown Fc
(*tr&al@ h:xlm IppenfafieybiRainiym Kag ¢ o

tﬁm@ﬁwﬂwa(&cmlﬁnﬁntaéwp&)haéhm}(mr function and

nmbig{ZFnonybndenyDbafiie &, FcgR binding affinity. In a
pbis(-cbbglindedyddiafréurn Xoan Fc vari ant of the invention

10 compthysibydbia(nfpropylcpeivpentadidng])hafdivin Xat i on in t he CH3
d aietiny]siGHEi s @0y Qopdnlalidtiyaenfe@gXgn may be conbi ned
Whis{D-A-pS&i50Mebr&sy YRRt &gt | on such that the second Fc
npgﬁﬁh%{}}lﬂﬁbrb@ hntuﬁ}the same donmain as the first so

1f1hdred lﬁm gfﬁrﬁl%hl FHARILLS an additive,
SLioBLonSL

15 SX%E}TIP (ﬁﬂy(l‘, 20&1 hg 1& ?Esecond Fc
| var
bl gy@ 8 taﬂﬁ angpg' i O@eataﬁﬁgf% i
tefEras E @f&‘i‘ﬂdl Laigido ‘H%( m
pﬂ@é%hxl (retramethylpyslonsatadisng] ﬁfaal &ywr@ﬁgﬁ%@fmwn 1
k fisogibrsil Ageramethyleyrepantadieny gryelopertplagyde)fitsaim X,
20 didiestodsidyl(teirapagshd cyclopantagdienyBiyElobexsdurbisioptitamitmnts )
VaBdeahygibyl (tetvatethylBgoldphE@ikhy]) k3B Fgkatido)titanium X,
FadddthyiRidA AR ANy IvPBdpenEichW) R34 B Ranido) titanium X,
1Wﬁﬁﬁﬂﬂ@&2ﬁﬁ&ﬁﬁéﬁlﬁ%ﬁdﬁéﬂ&ﬁ@ choadaylaMeiAtitanium X,

FafhadihMditd tét\/é?rﬁ nFa%lfé’nI folk ﬁﬂfﬂ@}ﬂé‘shﬁ’ﬁﬁ(n,
25 M l%h% i éB'taﬁTé% It ‘e{kd}{ﬁﬁhlxn,
(Y 8&@% | d%ﬁ e@tbﬁgyl&% 1 %ﬁ%t A
IRk 1 : b
A e ‘*%%e M fibate
30  denethysityl{tewargthgicyelop qy O%Paéfefpf- Xﬁlﬁ%ﬂ&ﬁ%éﬁn

hangt Pl?aﬂdil}’lSHTﬁKWé@le lewl@p@t@d@@yw%@mr@wlara}do)t&ﬁlaum Xo,
wheatlesilpheniylsilal (&remethtylcyclontsadismsil(cydotatYamistoytitanivm X,

c atedlhysheniylsilyK etramethytaydispentadienydityaddeehtplamida)tg amigineX,,

r edatiydphenBRIKEREINEy Y ORp eriadi amyd ¥ sy dl shemelaytide)tizatuno X,

35 amsktiedpladnyBilsl(fadmettgtoytlopenthdiedyif crddoteptfathidopitad e,
W%Bf,h ﬁmngghwm&n@myldyelo SRLAYSH) (B S EFhmATdGitanium X,
en PR fettﬂaﬁl%ﬂﬁrﬁ%ftzlé eﬂtﬂdlén}yl'}( Nrﬁﬁl'yﬁhﬁd(%ftltamum X

[s?l C c\‘ﬁg& i?do)tltamum X,

%’i‘ 511 tel?r eﬁm%ic c% r?‘ca i ?ﬂ nyc% %eg am ido)titanium X,,
p eng s1lg gett %g& &F% g %lrt anium X,
Phepy E@égmﬁ yeipp SeCAW 3 L Xy
hedphonylsily tqtr@WHWﬂ%’ Pﬁ%’t@ e I§pragbdapideditanium X,
efmeftbylehqnylwgtﬂhyn}@ﬂwénye v@a@ﬁ@wlk(@wéﬂﬁmaiqwtaéwnhxmed
pmogedpkenyl§ilplG3Rhmathyldyclopamadineyl)(hechadet dgyido)tghaipm X,
45 patipheaylsAyl(tgtramethhley@opamddi¢yhgcyictopuspylamido)titanium X,
diphenylsilyl(tetramethylcyclopentadienyl)(cyclobutylamido)titanium X,
diphenylsilyl(tetramethylcyclopentadienyl)(cyclopentylamido)titanium X,
diphenylsilyl(tetramethylcyclopentadienyl)(cyclohexylamido)titanium Xp,
diphenyisilyl(tetramethylcyclopentadienyl)(cycloheptylamido)titanium X,

27



a small savings in cost often determ nes whether a
comerci al endeavor is even feasible. The industry has

woeent/asden enel y focused on devel opi ng new and PaprUSY®d/031273
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- supported multi-transition-netal cat
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35

catal yst systenms. Sone have focused on designing the
catal yst systens to produce new polymers, others on
i nproving operability, and nmany nore on inproving

c dipmleyilyl(tetamdthylcyotopentudiaqng ) thycloowtylayni @b ytitantah &,y St
Uﬂijﬂllehylsﬂﬁ(tétli’eﬁné‘tﬁylcﬁﬂ@ﬁ&ﬂtﬂdﬁem@@@iy@fonbﬁ'ﬂﬁm iRt R,
@nﬂsﬂﬂﬁfﬂe@ﬁﬁ&ﬁ lﬁicﬁhpe‘i{@a‘d?én?B(@Gfodb&l&ﬁﬁo Rﬁrﬁillnei m

i 'a Bty 0004 m M) b seRpialny BRI KTRR e §)Btntith 5,
e
p.d Ayl C} gFayest by -oﬁas g fifaium X,

wlggv/ ?@Ylemlwaadiem)@ deaydimpidoitanden dor

hétrélen%k%l ﬁ(tmtthwlpwomtmimyb@ a@adﬁcglmmé@awuml e Xon and

oﬂé@Yﬂﬂ@SBpﬁmﬁlze the economc efficiency of the

process, given the S|gn|f|cant cost of nultlple

transition t al cat st 0005 Anot pect of
DGR HEG 6k Foh B BF P y#{eer dmspoloy 1t gs ragant any

( SulthtitutdonSobdkife | fORRAIRC hd @E‘s%hb@d GBE fdrnfc[rﬁﬁlago(:q\b’a'@r in_one

products. Pol yner products, especially f

p eodadiatenii and ia mtgtmlageteplmmemtt ofahe cmrrctaliath &Us Zr, Ti or HY)

I I d
p(l‘)%lrht grg Sa? s%(L’ect)e r cl g‘l Sgrg%ﬁ qupg,l%tut&go og o(ﬂrl, %u IEI-H/ and Ti; and

Aeqmmmgt yf the ‘rx’mg;'dupgwtm Qtn? Qﬂ‘@lnior el aY1QIC,arYR, Chto Cio
?‘B(Ea ol ynmer product -especially gels of such size as
Tgytaryis stlpgring, ¢horéngy o broting. s” of great i mport ance.

SUNNARY OF THE | NVENTI ON [ 0006] An exanple of a

process of the present invention is a process for

pl[(deJCiltngs aomelhylateelf that cloompesaliocome catalysi somPonents described

tacti g ¥ oq$n aqﬂ ethylgge nmononers with a
S AP R IRTEE SEAREFAL| 6 OREEA! OF PAPYasmerioo RsuRSTE | @Apemic
tgnmtép #hdiaby B £hind AMRARrtih Ofe emfe&fl et the
al yst conposition.
conprlses (a) at | east two catal yst conmponents

the Kelde consi,stin f.: .
n gdorgr%t Zﬁ | %Sg en greg}it aﬁ“fl%ig ]?:rb(%ﬁ Fg‘éﬁ%ﬁcaé@nsélp sfitptsd dpggatiocene
C ahtalygs tcotPopanendving ) racefie Rﬁhﬂlor Ne8S ligdmdrh@besh ast, ditself,
D50 of less than about 30 microns and a particle size

diceRstitye et lepst iyo diEerent boidsesh metalidcenetatalisss somperenitoout
6; and (c) an activator. [0007] An exanple of a
catal yst conposition of the present invention is a
Sll[mﬁ{]r e timetallo¢ent reatadyst icompoming! usediilainythé peessmORvEtdA may

r|3|n ast t cat al yst conponents
< EPBLTS AR tmog o0 Dy coNMAnpRG dgtoribgd herom
nonnet al | ocene cat al yst corrponent and a netal | ocene
C Suppy A MaRR16Nihe Ritbert IRVORN HAD Pt
Dlﬁsptgfbultﬁﬁs t han at?out e:330 m crons an%alm%;t2i %gpt}%he Si fg Size
distribution having a D9o/DI o ratio of |ess than
amlﬁ] Ghe APt GrhnGorfrielaY aéa?%l?fstg 00 2t)?lle ﬁ*ﬂfs%}i?‘ﬁme%g% Rirther
pol ymer of the present 1nve I's ol'yner nmade
f compesea sqmwst mwatepal «f thg presmttla@etntmg Hayipegempasetd particle
et hyl ene, nono S Wth a supp
olF i SRARRAT | PRSI eeds 9‘§ RROHIRS ieERing Fnd Agtiyating
PehptRkf for ﬁﬂg%—@ﬁétda%sté’\@ﬁ&?'ag &Q@llééﬁﬁ@? &€ Chtscussed o0 for
mul ti-transition-netal” catal yst conposition conpri
( t)iaraplel elaéxﬂEtAmocmmByxst ROTYONEFINS EBL248 &8l Sbhmrst l&e W.

gk%gﬁp, ‘ithd?“g‘“n&\(‘é‘iyl g‘ggﬁssaa}a{dgc?ft’@@ Caf@t%tﬁwls (s8ppeyt” or

suppor t naterlal that has a D50 of |ess than about 30
mcrons and a particle size d¥stribution havi ng a0
90/ D10 ratio of |ess than about 6; and (3) an
activator. [0009] An exanple of a filmof the present
|nvent|on |s a fllntnade fronta pol ymer that |s the

" Y o o e .




about 30 mcrons and a particle size distribution
having a D OD 10 ratio of |ess than about 6; and (3)

wano@aasizat or. BRI EF DESCRI PTI ON OF THE DRAW NEST[U821be)H31273

10

15

20

25

30 @

Figure 1 illustrates a graphical depiction of the
particle size distributions of certain exenplary
pol yners, " including an exenpl ary pol yner produced in
ACERFBANGE Well MeReiRO bitTREddZ ﬁite@nar@emszs&dofefém) the support
present invention, al ong with conparative exanpl es.
[ oederal Ff@larpéesﬁnﬁw%@flat es a graphical depiction of
the gel count exhibited by certaln exenpl ary pol yners,
[ d e 0 [ 0
WAEAI2 188, ol CRIGRRK PO ool NERR, TuBRRCRA iRoved,
| pueisie sive dtribugiond genemtiyiavati Ega/mmmml dslesdilﬁ?dﬂlahﬁﬁ 6. In
DESCRI PTI ON General Definitions [0012] As used herein
i qettain spepdiEnants, tespBRATERigHRls of % nt gvertQriane & Doo/Dio
t Rio G€Wss MARORILDY, %Wﬁfr@erfaﬁ{ eh@@dlﬁ%tso‘ljésg tﬂ_eﬁpélﬁ)ut 4.5. In
G oups are used as in
Ayt ¢SibOsingddds; ithie Euppbrtctaateﬂals oﬁlﬂ(e Pilessm 118Jen90n éels a Dgp of

20Ok R e it gt o gﬁ ot mﬁmggof{%@o”tﬁan about 55

Mahibdonk fafiﬁﬁhtdeﬁﬁﬁnfﬁﬁwdlﬁ@ﬁ@bmt) of RIP ahtadbeik' 50° Bii@bSs, bAd in
corrp05|t| ons that include, inter alia, two or nore

+ caitain pvbodiorgntie RoefHless thanedbeut 4rmicrenst iy geréain emhpdiments,
S%P&&I\ng%g{ehi‘l]s Hind g?egﬁ’ t 1%9%&%011”1%’&%'“ | B” {;ﬁal\&é’]ﬁiaﬁrhbo?t 30

i pr o par e sz StT e ca

C QRPns, N&R], inAcértavd teaibddingincs Sl]]J,-@@IftleSgBtha{ abd1® Y microns. In
descr.i bed further herein. The su

d
mFPERD CPRdiTR st T UpPOE paiprAl E@dﬂr%&pt inventipdehaye Adpo of
C QIR MM dut § ricronk! éﬂdeihst)ertflﬁ%ﬂoghrﬁ ts i, bE kst ﬁlah%out 8

activators, support materia e two or catalyst
cannnpmne,naml inl_certadinlietribodintentsc o o iof ileny thals @b@gr t0 microns. In

gg?'t%[rubﬁ’ée gﬁfﬁig P@{lﬁ%ﬁ{%t Igﬁl\l/pep?]tq%ggtﬁlggl reseH%3 1nverﬁlon have
M4l 14, of (RO Hahia®ButMRY Al aGAHBILY §ik6 dRfritulien RAEAE 611390/ Do ratio of

~i-nvention may include, inter alia, any nunber of

cdessthastabehponent s in any conbination as descri bed
herei n, as well as any activator I n any conbi nation as

er uggd, i
g{%?all gﬁit% Bb%poﬁhgk&) ne| u@gs gﬁy ggﬁl %ezﬁoap%ﬁaﬁa{e?ﬁgénay be
appleolatddatvithythaatse wet e donvestlmmb,ahirmnelfcmﬂgteazlayzhla gnatth:dae size
poI nmerization or_oligonerizati on of ., ol ef i .
DGR s amales Sy PSH BECk Sl e b Smgereially

a%hﬂ’abj:@ %ﬁmal\éﬁglrﬁﬁ{lﬁleﬁ‘@l 104, ¥t WERsdter S, I[ﬁ@‘ﬁirﬂ@r the trade
group bound thereto. [0015] A3 used herein, the phrase

" Ingmnei Mgstgrsingp'S loag ehesclt 0 A@n@camplmf guitdhdersefhvare that may be

nnle ound to t center of the catalyst .
1 B AfoririergBed Blfelet 52 FopShen Hecd eyl available
cmm@me@yarﬂrre@@ted\tatag MastdéiSer B RY Sohdrafe VERGNES19. The
active towards ol efin polynerization or
olusg ofrerYlglyemapartide isizasnalyaesttp gaespts RoeDoe 8¢ Poeyplues for a
f [ e «
| Yt 5L O0RE 8 o R HSEIMIL FAOE BT e, an
paEoeskas B3 (Aegast 1991, ”mart&iuyarlyrat phg@% othe di’selo@ﬁrenﬁmlich is
hydrogens in any position, the noieties selected from
byrigensRorgted %ﬁﬂ@@@ﬂwﬁadlcals (esp., d, F, Br),
hydroxyl groups, carbonyl groups, carboxyl gr oups, ’
458 AUSH Hﬁnﬁ{%ﬁ 9:%81%1@@ o8 it tils aiam@yy B Qbible @é}eﬁb)é' as the
groups napht , Cl to Cl al groups,
ClsOppdrk emyteriglsowp sthea pnbscm minveatiom nisavidee rimpfovelix aalqulcbs size
of substituted al kyls and aryls includes, but are not
limted to, acyl radicals, alkylan1no radlcals al koxy
radi cal s, aryloxy radicals, é1ky|th|o radi cal s,
di al kyl am no radicals,alkoxycarbonyl radi cal s,
aryl oxycar bonyl radicals, carbonoyl radicals, alkyl-
and dialkyl carbanDyI radicals acyloxy radlcals




between a netal atom ("M, Goup 3 to Goup 12 atomns)
and a ligand or ligand atom (e.g., cyclopentadienyl,

waoibo7eges) oxygen, hal ogen ions, al kyl, etc.), pas/usedob/ 031273
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- .a particular enbodi-nent, other than
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as the phrases "associated with", "bonded to" and

"bondi ng", are not limted to representing a certain
type of chem cal bond, as these |ines and phrases are
NRHEbtNE GR8ES Hor@nic battLald RRRghnic ahlofl@Nakdlin particular
bond" defined as an attractive force between atons _
t IHagh matesiglsas delerdenysilica, Pemina; mapresico Asconidl irpggrsadpst leoria,
t [ LN . und"...[ 0018} A certain

s RaletBE R, Fo il bl xS REM R i GHOG FhigRRL B Bt
stegeljcplase twhdyyl ehdrgiolyagers Mlcheds updlgsaylsblositiat @l fsabstuted
gl&\é&g structure or apparent. by use of conmmonly used

b

higensy ierationalized o1 scrosplinlidhaganicrappertrisusn #eprlystyrene

L}dﬁ‘\tﬁﬁyl ﬂéﬁ%%]? Db1BARS: St g&?fgeﬂ& '3851:@/5?@% . i ?e{%enfﬁé}%of, and

e presen nventi o er el
oxgraphiitepim shyabé itsfvarioes dfetal Bt amréfetred endetined, thel swpport
in the. indiyidual descriptions. and, exanples that
£ ORHBRIS PhADF PEREROMY R BOTRHSE! Sikift mit i PRCUgly preferred
t Radboliffert OB RUPSET HRREHIRIAND BEQER BRYEIS ; theti
unl egs ot herw se i ndi ca_taesd. [ 0020] Ais used he gsﬁ,a Styﬁeelc
t amerphsiussiigondiowide harsing atpwrel@obmichrangingdkgnre5 ¢r 2.0 cm’/g

pal yner. _conmpasi t.i.on .acnP0t yol ef i suc S .

o B AETREE gk g A RanoRRi iy o The B FnRd jeron 2 D
t f PbbYWNEY SiicroR2dnd a D Jefaou) egidiodl coBinditially available from
distribution,”™ which is understood as having the
briBepsewrdentive tradengmeds-4%hs in the pertinent art have
given that termas reflected in printed publications

a 015 d : [ | t4

e S b PR, UL of S ghe ERARAG Adhe an
i deptived aparticlei gize ndiseibution, weithht subpstied, bntultitranaitidn metal

o Rt e e iey gt Beired el unBbey of henefis
" hherodlal," ih&Y Yigh ethibncAg ﬁl@aﬁroﬁﬁétmiﬂﬁrsoﬂw ABE@AMRitidnNmetal

3 )00 aving different =~
nseebst dr REYgRtizationhpropesges it erradege pelygter products such as

p I.n cul ar [ ol yal.efin. ma
DRSS FRfecb RS e MR B oot e BRSFI Rl e
p @hatabtstyy b the. présenti Sekntiet @iso, is thetiededr deBfa'{fbfabISDﬂﬂ%ac'f the film
"%gadri nodal ," and "nultinodal” simlarly shal] be
urrBBFEIRSS d2ting Hehgeh oum of By ebancrgwedusts: i ipugk nebyishing to
i t . i . t i . o . .
¢ of| |G REDY HREM, IBLpelByR b B8 HBANR pBk(lEe B30 distibution of
[ 0B sippasts uettic lpeesenninveitéont maynitproduiht i dbsdrptiomeénstivators

t he wei.ght. of pol ymer produced per. wei ght of.the
cdtar e oRihemsb e ae e BrSdeiton, el caalys:
9rRFRCuRelyY TR 586 MBAoY S s - thbBBR ko Ase UsiRficBafRlddpendent.
the term "dehydrated" i s understood as having the

bravidiéenallsebeeaus dre patplystaofi thetrivesepbinvention campribavmiltiple

gi that termin describi .catal yst s ort. .. .
B B T pitRaGHnR, B9 1Pt e treRIPBA dipcution of he
pubppdratdfans pebeht iuaon BAY eMbfove MIdis bS5 84d% component
material (for exanple, a support particle), from which

a (> 0PN y Obf Mot weiallagone dratalyslr rompraets Aad orgerpr more
I elTRNe: N - , " and "DO0" wll

be usgcmﬁé‘%}%i%ﬁlatl %éla g%é@éﬁtes) ? %glepcéil}atli?sg'l e size

di stribution of a sanple of a particul ar support

material. As used herein, the term"D10" is understood
to mean that 10% of the particles in a sanple of a
support material have a dianmeter snmaller than the D10
value. The term "D50" will be understood to nmean the

nmedi an particle size val ue. e term "Dg0" will be
understood to nean that 90% of the particles in the

sanpl e have a dianeter smaller than the D val ue.

[0024] As referred to herein, the term"G oup 8-10

. T T o . o

D




netal catalysts are provided that include, inter alia,
an activator, at |east two catal yst conponents, and a

weuppastzemat eri al that has a D5 of | ess than abows3®e/031273

10

15

m crons and a particle size distribution having a

D9o/ Do ratio of | ess than about 6. In certain

enbodi nents, the at |east two catal yst conponents are
sqdoze)t ed sipport tafiethg riragent dmedntivn Ngapbeacspai®t atithogenether
cat al yst copponent and a netal |l ocene catal yst i

c GRPBHRFHS %PE‘F’,“% t ystera 41 eny WBmest off yays. chnprsnenbaediment,
NRiYe H R&teRhl bf ?rﬁ::]%lre%t RARELA i Qﬁlﬁgae(‘f it YRl activator to
conponénts, or they may conprise at [east two

mdort hpessneiatan bétysen therstivaot and the stpyeyt materialo agt,ias®ound

at |.east, one tal l.ocene catal yst conponent and at i
| S5ET e Thn iR drnectnent e SRt OFHDBREaY Hrptasied with
| |tﬂf@-su§ff<ﬁﬂ%§t%ri91f o¥UinleablBeftalAlelBdn GOMRABLH Sbound catalyst

activators and support materials are set forth further
bé&PBROngnyn274n yet \eapihet wmbbdivaand| thet suppenponatatial efathebpresent

sy L. use, in.th uppert ed

R e 5B 1 BB 1 citrsmmapent ot o
| dgntadhinpartiflty tsliaRg, ortiér €mhaldogaponedt®tnddy 86 @Rdftacted by any
cat al yst conponents andnonnet al | ocene catal yst

cd @ Eans §5an ggj)lu’pﬁ@ séty@p ©F sl form, or some combination thereof,
mabgi 5 bR Kalk e pr .

A el O LBl By SR HeoBiapbb o ARk o qogfrabte
arcbemichl/physivdbiranséormation.he pol yner products may be

bi nodal, trinodal, or quadrinodal, for exanple.

AP SR SRR oL istent JSrapHER o e sl of

| e pYes b SnviEBYor REPYCIaNS dnl iM6roBihic WP SOrESL Ghyifite support, may be
conponents. Thus, 1n certain enbodinents, a hi gﬁer

nipretegtedrsugliagty ¢ delogerasion. process ar diigr Godatdenpyoassmttia for
pr. ced f.o le. tal yst co nent..t h

SRR L BT ey RGP v
c ehpaivahbonding, ¢@fi¢ &iteractivaedb@hdrphysichloMhefifdal fféradtion. It

~weight resin (e.q., < ca 100,000 amu).can be produced
f ﬂ%%i%irlb od S
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FCeSERRD
A "Nalall I ' iyt -Of
ey o8 che, PRAKRE OABoDAR, bl I SuBheHE SHERE) of e present
misteintionp d A onpladnitsigedxampdespafséd-inmmotibizdtionnefl eatkdgst components

components of diff.ering nol ecul ar wei ght. For. exanpl e,

SRR MU pr 8107 F e SR Ok AEEPreRt Brialorsifsealeh canpoents,

Cahal oS indz€ ThetaREYend Qi@ Z@g@rh\%ﬁnﬁ?ﬁ atAhYS! one or more
e

conponent may provide a bi nodal pol yol éfin cohposition
t Heataljagenesd@sth 4 cromiver uiraf Phidlinghit typenpaakyst emed cx more

o PRCHRREC R ¥R ETRRNb Lo R e 208 any of these

Cc ebinbirtatiogs METHORE Sorwiroke RctivERss | a@vepanedlaly, co-supported
netalloqene,Cftalyst conmponents of the supggrted

mePEPINatigns incfuds-hetelecensmpiliocere Ahadliosern A/metallocene
i - c en )
C?ifgﬁitgl?&gg&ngb éé%?ﬁéttﬁé%ﬂe?eglogé%ggfﬁ%i -10 glge‘feﬁ-cgh{ain%g Qltalyst;
mmetaltocams chrominm wethbist; aadtdlogste/Zeglet Batta/@roiys 8-10-containing
su rted on a sjngle type of support such that, on
a\fgﬁggyjﬁ,mstaﬁweﬁ ehbapiumy atal ysiCHPED Sl Gspomipningceatglyst, any of
O BB af SRTRIR! Axﬂ%%ﬁ%i%%@ﬁwf%ﬁa' | ocene catal yst
conponents that are present in the

multi-transition-nmetal catalyst. In another
ef93i deeertain gorboditéngs ehtheqaesehty siventionp dine sippoeymitesals of

S rted separately. from.the other .catalyst . .

o OO BHsEi, TRBRGOH Sy B bntSi R cerifR) e “Liybuign spay ve
net al | ocene cat al yst conponegi may be supported
separately froma nonnetal | ocene catal yst conponent),
such that on average any given particle of support

mat eri al conprises only a single catal yst conponent.

In this [ater enbodi nent, each supported catal yst nay

. g - . e

the; PreSent| IYeERG teoaqopiAct Enysorigmmobilize™)



net al | ocene catal yst conponent, resulting in a
bimetal | i c catal yst conposition having enhanced

wonRroewsezevi ty when used in production of a bi medaius2006/031273
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pol yol efi n conposition. O her conbinations are

possible as will be understood by those of ordinary

skill in the art. [0031] Various nethods of affixing
mMdehydahied dirfdrefoente ¢atihé wailtieaMEARe fetal ( @t419éts of the present
differing conbinati ons of catalyst conponents) to a

s upysatien.c AR eamplecf a pracesueador delurdraing siligaeat 400 °C is set forth
pr: preparing a supported
nﬁ€?¥$#§%§§?$onalnetal catal yst can include providing

a supported nonnetal | ocene catal yst conponent,

c goorzic tThegsuppad miatgridlhaf thenpdesshé sntehom amayebea bdrabiaad with a

cat al yst .cqonponent,.in a non-pol ar hydrocarpon with a
 GPHPH BYAEPAToRE (e ta Tt 215PBieesh HUE Whiphican be tifred and
cqggg&ggﬂwd@amgﬁn%hﬁgn By include an activator, drying
the resulting product That includes the nonnetal | ocene

and netal | ocene catal yst conponents, and recovering a

s updr the dvabpiyeenpi-polaathydyasarboongibisintsi eam bexused to form the
pr. I for. preparing s orted binetal || talyst .
CoRRRY s, o SGRRH-RGuC HRBREL R SHPRRE prbfent) Rkl i

Milquld foamsat tall gelaVanteétios adnaperstires.0MAGEE idg@dEerdt€ uged to form
those that are trinmetallic, quadrinetallic, and the
¥

| iaaopmgtaliocene Gl Y spEPanesy it pretesably ableastpartiallyigolublg in the
t t . .

63l MOGELBU CCREATALYS, (SRTBECRLOREA e i
seppsideredl to rhel & i‘Solxasti’thenein, awdnathough dh wettaimoembedimients the

may b.e prepared that conpri se ne Qr nore

nd%ﬂ%@@Pga' WQYEE?@ﬁ¥§ﬁu ﬁb§W§Wﬁ CARONsed herein

the term "non-netal | ocene catal yst conponent” refers

t QoeaBy Exahiplessdf e@ifap abh-poh@thyidfodafonbhcldde C4-Cio linear or

met al | ocene nor one of thé netal | ocene-type catal yst
c ougshied alkagentayeioatkanes) ol ammmstiond Mevei &nepifisplly, a non-polar

coVBRY e, R, AP Be, MR T RaRE, Dol BPRRS, or

ofdeparef ar fiedpsian opdladlkaeenhcat afcystiex aRe N@N® matic such as
i nclude, inter alj Zi egl er.- Nat t tal ysts,

| RERERREHIgIIE: FRhYIPeiZeRel Mixiorascalciiprogh non-polar hydrocarbons
vanadisypekased Ziegler-Natta catal yst conponents, such
as, for exanple, titanium and vanadi um hali des,
oxyhal i des or al koxyhal i des, such as titanium »

t d0a7elc hilher support Tal@iry 4pn beaheatitdu hotheduringh bt iafter (iGing 40f the

and vapadium oxyt richl or.i d W 3).,.and.titani um.and
i R O R S R S R A
braantyze do@?oﬁéﬁw a8 ecbelirt Kyith teQupp@t skl OtheQeripérR@Fe of the
atons, preferably 1 to 6 carbon atons. O her exanpl es

ofslpearelembhosiieignily ken a0 But aeyesef the epfelyststase inadvertently
i b i i , | t .
DR B b A Uy GO 5 SPEPINEA oy s

ﬁtrfmfﬁrabgtmhinml@'nd’daér"cmitetﬁperaﬁliré beﬂﬁ\;vlm?c,f fan dxa(ijiﬂllﬂb,i fom 25 to 70°C,
alides, Still other exanpl.es of preferre
ndﬁﬁEPhﬁQ8b@#§”8§?8@§%@n€p Bents include, inter

alia, catalyst conmponents conprising chrom um oxi de or

or JaRQAssy om um conpounds, such as, for exanple,

silica- or alum na-supported chrom um oxi de or
Cr(pi-allyl) 3. Asanother exanple, a preferred

ndPifEk ads vseshbereim shey tormc'tefivater|tis rdefingd¢d bdeanyi ermepound or

al j a..al.um na-support ed nol yhdeni um oxi de. er .
o RitSg; OF P BRRid:” SiRheled o e TePReE iR tan activate a
conponents include, inter alia, catalyst conponents
conpri si ng neodym um and/ or | ant hanum Additiona

exanpl es of preferred nonnet &%l ocene cat al yst

conmponents include, inter alia, |late-transition-netal
or post-netall ocene catal yst conponents, including



woabt@logelso conmponent t hat
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supported nulti-transition-netal catalysts of the

present invention nay conprise a nonnetall ocene

is a Ziegler-Natta caralrysk006/031273

conmponent that conprises a nonnetall ocene transition

metal conmpound sel ected fromthe group consisting of

G oup 4 and G oup 5 halides, oxides, oxyhalides,

alckiakisd sompamal rte.gt, uZisgler-MNattepfmet§l@8dds, | Groapb®ddr@ntatming
i nventi on wherein one

!
nSHRBRSTTETahen BEPE et ishunineoias Boubacatlyst component
NARPRAAY,| BREACIGES Bk WbbtratROP ameaﬁvaﬁetl@amg‘g}gﬂg gééﬂgﬂoﬁp in

a support material of the present i1nvention
eﬁ%ﬁ%ﬂﬁ@lﬁﬁ abasie) frem this ntetad centier ¢ithe catplysthempmatsatl Y catalyst

CRBIRRL 8, Y FlBAhRBEAR, G5L 0 e Be B o ot

or di

c polyareeizttion Usieg RacHTBRERIatRS.€ ManERTRALMS tofCRBR ABEMtorS ahclude
be conbined with, placed on, or otherw se affixed to a
siﬁﬂbsr fcighsush 48 lie s oligomatic polyEydiasarbyraleminam exides),
0 - hi h Y u .0f..the suppqrt
el Epintln 0feBinds 358 WYSMSR RorhiotiRiile dpRtcRtators
mNGA” cittmatelyd “iiniZingactiagas O Groechioibgie MRavIeks™), or any
mh}ch t hen QLéfolves i n the non-pol ar hydrocarbon

dPPgE femBpunchhak papy pFonvier 4 Betitah mcktlincermcatalysh c@mrament to a

t ARLATISRONBER A5k ﬁ%ﬁ@%@:ﬁ%@k& tb 'aferﬁngﬁ,g,gﬁéﬁz%ggﬁm 0

the carrier. The organomagnesi um conp can
represented by the fornula R\gR , where R and R are

L pah s s i e B PSR G Lowis
speids kich aThiogioRaid Ee.g.bem@qp mmséluﬁbﬁa@gﬁ%,d“mm”),
e

dhg§%¥l magnesi um [0035] | n one enbodi ment,
a yighungngmrompgreds asmct vatpsusnd/onioniggdctivatotsgneutral or

kdo; i ' ill be d ited,
ITAPCRTh St (ot h b kRt B o PRRRDEb R angfor =
t rssppriboenphenylvienén aretalloal pexaspkao abivaie dé&é’MBE hetallb&@nes
an no nore

hyd th At terial,
el pER Dot and Suiekprunumasse aveiviypecydbknown in

C BN QoA CRAUS R oHNIRSHERRLEWS 11 8hd Sﬁ?thﬁé“ﬁcmﬁ%% WS be
exper| rrent.atl on can be used to determ ne the Optl mum
afwariatedfwigh gahoumsigioes supped onatedal cf tho presera ipveatiohhether in

0 nesi yum co und can, be add to the slurry
oRRARER WiR O A BIRY ERpS A FieE ok Sheh Graghrbai fram the
C oatpig st dorhporttat, BRicE Chsi desbibeds P RMekoSOGY Mthtky, Heterogeneous
Al ternatively, the organomagnesi um conpound Can be

adtiEE-Yife exiebsss for Oldfie Botvuertizationtl 006 CSENECALREVEWS 1347-
t heyp t material, in which case any undeposited
excesgﬁgﬁ%unt can be renoved by filtration and

washi ng. The anpunt of organonagnesi um conpound

(mol es). based on the anp%nt,of dehydrated silica .

( s }’Oagﬁ%?lag eyarpplsy et alpeyinum Qlkbfﬁmm@quam thet may be utilized
. . . L

R A

or ganomagnesi .um C
cthet agresdntni tinventiosl edtelode domiarethydalolnirasn, triethylaluminum,

tet.rae | ort hosi.l oxan TEQS) or an organi c al coho
e e B ol (- gl g end f .
al kyl group, or a C to &4 alkyl group. In a

particul ar enbodiment, R'CH may b e nbutanol. The
al98%pht Esample aifiingutad] ciohizing swivatvey intvdudenGampul® tri-substituted

ey i Qg e[t Btof b, Ry ealivgy and
f n@ford) c8mbourkds]land Akdves th@est! Urie/thtethiubituds B0k R%re each

optionally may be organomagnesi umtreated and/or

al cohol -treated) may be contagcted with a
non-netal | ocene transition netal conpound. The anopunt
of non-netall ocene transition nmetal conpound used is
sufficient to give a transition netal to nagnesi um
mol /mol ratio of fromO0.3 to 1.5, or fromO0.5 to 0. 8.

— o




cat al yst conponents nmay be contacted with the support
material of the present invention in any order. In a

woaodaziosedear enbodi nent of the invention, a PCT/US2006/031273
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nonnet al | ocene cat al yst conponent is reacted first
with the support material of the present invention as
descri bed above, followed by contacting this supported

NYIRRLRALMBF gg@ct&?tfairﬂ $he %m{@omfstmfg toF dkyIet ﬁkér%te Nfalogen,

cat al yst conponent. MetalloCene Catal yst Conponéent
[ ogB8futddnalkyds,t anyls, aplhotidese alkexyhnd haidss.c e embodiment, the

i pvention, a supporte [ti,itransition- netal.

ST eiiage BuRRRdsEty aoerdst BRbt ebdin,fRsBing ¢ dalogen,
NRRABt 8t | AGRIBFCIFA Y BlcHRIingC MRS ed)VREAS, | @mﬁrst;: and alkenyl
cat al yst conpounds are general |y described throughout

i aomp@mdseadphikiures thegeol/ETnlanabeNembadERnRhey tteFBeSps are

Jah hei & W Karmi J | (
LB et R P Ly Rk e Bgoms.
24fkyPBRupd A8 and A0Ncapbdrt htotlsphlkoky grouds hiving Neto 20 carbon
synthesis of polyethylene in 1 METALLQCENE- BASED
PefovoLaad) v greursstevind o RO carhenpiqms (ineludias supsiityied aryls),

. R " pal A
g%@&) gzﬁﬁﬁfnaﬁﬁng %ﬁ‘&%&fbe n‘l;}%l[,l Elggthhp %{n%gglméﬁa ﬁlesnt‘g{r:%\"%%ﬁps are

sandw c co avi ng one ‘or
| sgjacteld fromythk @pant adisstiyg ofalitylsihgeings fosbtaybad gtonps, phenyl,

R b RS 25 S U8 S
boiiBlted Frohi %@hduﬁaﬁm@ﬁl& %?th?éhly’l}ll@]g{‘ge%dﬁﬁy alﬁ%ohaving 1to4

i ncl ude constrai ned- geo ry catajé onpounds,
i eatbauligrypsetighly demgendtedphaBylbsupyl Bighly habngensted ehthyls and

e naf . ds wi.l L b
AR obERG P57 BT BRIOERE! bt Bk E ke S of e
Who:@ gbmiCirydslaced YRt BilbeGLABuS 8élattys froGOMB RGN cofBiéting of

be supported on_a support material of the present

i Alperipg shlarine Andhramidgl ar enbodi ment as descri bed
further below, and may be supported with or w thout
one or nore nonnetal |l ocene catal yst conponents (wth

- on@sqr Inanethen embbdinient ehe neatral tyistubstitnied n@mtip, 13 compounds. -
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partj cul ar enbodi t).[.0p40] The Cp.ligands are . .
t V5 boipp foglpsaﬁ}fffe E&Eﬁ%yt{wﬁm&w& TORHAS g%?’?tﬂ%?je described in
SYsd e®o sBheRt i M9 (668445 BNJakd i e GRaANGMEGALIYs 3332-3337
conprise atons selected fromthe group consisting of

G(2083, ad ind 7 TRGNOVETABIAGS A4 @WBr@ 998 arly, the

atons that nmake up the Cp ligands are selected from

the group consisting of carbon, nitrogen, oxygen,

Si[hosgi0 MIugtakik el noRHASEALO eRbtEpled &IFMBAICUTBNIARF QBtiAA6ks include
al um num and conbi nati ons thereof, wherein carbon .
néRelkylgybsiitutedast amomnsimt hesaltsng ehberas Efdsthylamaonium

p ' t he ' . y b rom ...
P REEREDbdon, oF; plpS R, | ierhon Pey i
C youkyd penhedivan ibtrd(playtibo@ngd {ringaind smieaivab atetra-tolyl)boron,
cycl opentadi enyl, non-limtin anpl es of which )

iﬁﬁpﬁﬁﬁd%?@P%$€htadienyﬁ@ﬂﬁﬂﬂaﬁ OTORy yor enyl TENHYBIRgniUM
st N-1imtigs amnh f such ;
I itgﬂgn %Ht?%%:olrg}g{eehg%?rgg’e nt adi eny ro%l Siiufd fetra(o.p
c ymethglphapylghoaont, hr eénbytylaninmeiémy| | teea(mimdemygthylphenyl)boron,

fl |, t ahyd | |, | t at et [ .
oy EPUS Bt o daERart: T BRRGR OPRAB g, | CabHy lammonium
3, g anafildepIRAY)bordn, RITEMYYIaHREGRYh, tetra(o-tolyl)boron and the

8- H-cycl opent] a] “acenapht hyl enyl, 7H di benzof [ uorenyl,
i déksno[ N,¥-ddallylt hrasilmiumhi epltenosusbenys, N,N-dimethylanilinium

t hi ophenofl uor eny h enat ed versions thereof
(SBRBRGSLE AT AN NIRRT " HlBRAROR Nn2as
substituted versions thereof, and heterocyclic

versions thereof. In a parti c# ar enbodi nent, the

net al | ocenes useful in the present invention may be

sel ected fromthose including one or two (two, in a

nore particul ar enbodi nent), of the sane or different

o o o - o s R - o



Sc, Ti, Zr, H, V, Nb, Ta, M, Re, Fe, Ru, Gs, Co, Rnh,
Ir, and N in yet a nore particular enbodi nent; and

weeb@osedof rom t he group consi sting of G oups BCTAS206/031273
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6 atons in yet a nore particular enbodi nent, and from

Ti, Zr, Hf atonms in yet a nore particul ar enbodi nent,

and may be Zr in yet a nore particul ar enbodi nent. The
oxeutatmietirylailatiemotetraphemgfbalor tidnttidViik sediatkgh @t driim Osalts
to +7 in one enmhaodinent: and in a nore particul ar

efBBYi mentS i s diisoppylammenugy 5. teffacpenisfierophepyboron,
P&idyicTol InfTRRa () kel i
bour?g t gﬁ}flﬁlgmr?ggial at gﬁr%% 9%}?""5?’3 alg%gﬁﬁ%kﬁé?@ ﬁ'%t?}lfi%osphomum
céalounds sudscri bes bel dviphenylphesplominm as anetra(phenyl)boron,
structur are. el ectrically neutral, unless ot herw

i nlafng%ﬁ}ggﬁenyhgh&ﬁ?@a%d( s) format |east or{‘@trﬁ(ﬁé‘?ﬁyi)gpmna
banimbthliphbey1jpabsshoatud Mrh@hb®yBotdte anfel 18GENSd  their
cat al yst compound”. The Cp ligards are distinct from
tﬁ&mmawmﬁﬁgngkmwps bound to the catal yst conmpound in

that they are not highly susceptible to
substitution/abstraction reactions. [0042] In one

asmesit Infyet heothérvenbdddfent] BE a0ieate maAPIHR WKed 3hdt Qe&HRises an
ca{ahést,conponents of the invention are represented

by yfdu

REURY I coyactiop AriBaxdbeteroyyelisesammoumsl; sThesring of the
d ' ; X ' | d
caCRRIGe: SORNAnaIRAE e AIEM, Rt QR B ek, Mgy s
i atosgeand mam dckude 4t leastl omietiifogeh aton? in Pna dasyddigedtar The

embodi ment. [ 0043] The ligands represented by CpA and
cﬁ‘éter GVFIE FAmRPY )m%w{b‘dg HO5 dn s RS ReTehart &Y @i embodiment,
c vl 8 pe Moréhiff WenlbeSAR GfioEr dhSiRdsnt sol obal to

cycl opent adi enyl, either or both of which may contain
het eroatons and either or both of which may be

s [ . QLo R, dn _one enbodinment, Cp d .
S5, U RO B 0 SRR iR i
camyi 5¢ ungnbefitutdieog sabspingen sitht b oPfa combination of substituent
cycl opentadi enyl , indenyl, tetrahydroindenyl,

f By | Exaneples g switeble cubstitpentatnchede belogem halkyloeHkepyl or
I f - be.
SRl 8380 AN PRl BSTUIRhd D R,
C@ﬂﬁirlnéipalgparojflk)@dmtsl alkexy r:giimlm&rﬂox%lﬁzdidailsmfalldyﬂtg}o radicals,
exa es. of s tituent grou R as_used.in romul a
CHPBASTES! AR, SERHED, By et b s,
| RedbbeyD rrﬁdi@zﬁs,ls glkort g6l I dizﬂl?ﬂ}- t &?biﬂﬁcgﬂ' grlagﬁ:ﬁ%} ;atc.&fagy Ofadicals,

hydrogen radical s, al kyls, alkenyls,
cyevlgainey ragticals \areylaraimg| radicalsoyirsightaltanched oaropichiogyalkylene

a [ i alkylam pes, .al kyl am dos

a HE%‘%/% a(?ljb %% Fég ,%{bélbr(a); °8x§/¥18]éle’r° Fon ﬁ{% , S%gﬁﬂ%ﬁﬁpgﬁ’s Alseymay be

asubsdatd yith tardgeny) Pagicukely! Miore o Gydiiie\@Sheteroatoms or the
and conbi nati ons thereof.[0045] Mre

oyl am nos. .
oLkt Nfmaimifing Fiemnesef Bydaossran pibstiuRyts intlbde el ehyl,

R j iyt Il inc! ud

R SRt By Tt Bedct) RIS gy bF RSP aroups and
c Yt Wyee intojuding yit Hefiveisytherspfon 2y hmplettertivthy; burgl, obRSNnd the
a g terb-but%%gggqylwgro§ps and the like, 1ncluding

aF‘ ®t hePfer o ¢ seRsitpends tigeludar fuergmpthyl, fluoroethyl,
[ Yyl i ' ihlhe radical s

iggﬁﬁde éﬂﬁggﬁgg ea&g §F§hgﬁgmgg§%gaéUch as, for

exanpl e, fluoronethyl, fluroethyl, difluroethyl,
i 98Pr bpyane embordimenty | the distavogivlin zgdmsidd hiy dursobstivyted.  In

S | tuted..organonetal | oid radi cals i.nclud

¢ B hen BRI D R BerR gBrhipRs Sheliey I GORYE sompound are
and the |ike; and hal ocarbyl - substituted

organonetal | oid radical s incggding
tris(trifluoronethyl)silyl,

nmet hyl bi s(di fl uoronet hyl)silyl,

br omonet hyl di met hyl gernyl and the |ike; and

di substituted boron radicals including dinethyl boron

r o o e N S - - s



wal2oorionensy bor on and conbi nati ons t hereof .
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selected fromthe group consisting of carbon,

ni trogen, oxygen, phosphorous, silicon, germni um

Al SBCTAIS2006/031273
substituent group R group such as 1-butanyl may form a
bondi ng association to the element M [0046]

Non-limting exanples of X groups include alkyls,

ﬁmlbwm' te%mmgamr amﬁh er a,ha}ltzgein atoyi adsr&ginin@i ggmqﬁ Jfor example
ydrocar bon radi cal s_havin roml to car bon at ors;

{ PuHGTOERATER any eiar oAb dbedrient Gighdlogengrglected orh the
(%ﬁﬂb T A ' -al Kyl car boxyl at es
(e.g.?ké%%ﬁ )C)%#ﬂ%§%%kg§£ﬁgﬂ%ﬁﬁgﬁbgen i ons and

conbi nations thereof. O her exanples of X |igands

i H9Beld Noatlpitingrezappples wf hetawcyelid esmpopnds that inalde stiitable as

hyl . heptyl, .t |, trifluoropethyl, .
g se o s Bl atd, bt BB O e midomalen spoes
ephirodies, PyaDRtes, ARLIMOK YearbizS[ANTBEN YARIMS! ipiedyl indoles, 2,5-
di met hyl am de, di net hyl phosphi de radi cal s and 't he

| [dreethifpysples.e AtRsatafiaprophensdpisrolerof 8,00 tetfafinproindote tor 3,4-
ofy: ﬁg@g ing or ring system hicertain enbodinents,
ngg§ﬁ sg%écted fromthe group consisting of G to C

al kyls, C6 aryls, C7 to G2 alkylaryls, fluorinated G

t 0088 duh korles emfbodimdénnatled hekranyylis, coidpoand nddsexdbed? abeve is

C12 al kylaryls, chlorine and fluorine. [0047] |n ,
aﬁ8‘[“ﬁ’é]rex a‘é’Hﬁc’im oaﬁqul VPR  9To D YHBIOKIC ¢ oiglflean activator

Cababysdd WRIFRO | t
Cabmbiysid RRIRORRTL 1eafiOUARR o APHRe BombIRAY (gL bimdiifctno),

birasigicesy @ castive ( Adlymesuightian acatalyss. st Nootlimiéings examples  of

r by formul.a (H): .Cp . BMXn (11). [ 0048].
T%%@g&ggﬁgggd coﬁﬂgﬁﬂﬁs reﬁ?§§éﬁﬁ%%£ﬁvn¥ornuﬁ%d%y?yulnmn’
atgiséneyialuagnihy | dged-heylalunde@nes” trielhtyldBind, X tri-iso-
and n in formula (I]) are as defined above for formnula

( Pytyladpraingpe firhengabminyny angegembirations theteafll y bonded

to M and (A) is chemcally bonded to each Cp.

Negdsd) OthdrNgetRXAMP e ﬁgy el diBR ScRlR &1@%6 id@{cln'ﬂgc? in WO
g . one.. .- ...

-~ di val ent hydrocarbon groups containing at [eas
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GOB(IF5 1 Bsuch ag &riw2o R, 2% umhafisgrobiphemydx flldrodltuathateo, That present

| east ..on f a carb Xxygen, ni,t.rogen, .silicon,

O Bl SRR AR P QRSP 08 st s, o

CeRdthple] hRfoxhhar aef ion\Mh@% Qbtivatdls iRedoRiRAdtRINs 2l SthefRYitable
y

be C1 to Cl12 al kyl or ar substituted to satisfy

négfiYasers vinckey alumisurp oty rvgm@lm? @ﬂ)chl@gzst@s, nac_s;,dodates and
' ' 3s. R , defi .
e Sl Y e S S e

pailylivensalts 0 Bothbifbfio &t X2 Abh-080rafnalihy EinpaLKIE %gmé {i\)uso,

are represented by Cl to C6 al kyl enes, ~substitute
t snethpds|of petivaien seshagaringsadiption, elkce-chruig] exidatRin; Rny the

2% 5 = =" iLp =% represents two, .

c ﬁle( %1%}:8&2& 5 %@S@gﬁﬁ%‘ e%geacﬂ‘(/%@ ll%ﬁ %‘8 a3 ﬁ(getﬁg Py PORTS tﬁ tgfdering a
f mewrdl heetgil cuepe-cypestasilif Goatpoiyd or dReculiyod rto Ganmilllocene-type
substi tuted Eyd{ocarbyl, hal ocar byl, substituted o
h&PHRELFaRgPle of Palyaterzing olefings (ther dst vatpi - oratheds) for eptivating
hal = t d [ ].Qi di subst i

D B P | S Al Cr DR B S et e B Kb, Us
16,30348, 5,856 Fladmige86%, 28 awll WOe9RI32HVErei n two or nore

R may be joined to forma ring or ring system In one

e i ment, the bri.dged tal | ocene catal yst copponent
otge) FE ety et VG0 ilals & Grnagenle) o sprabimed i mole
( Atiols OBF Hetiththe o n@a&alhrhtmcbﬂnﬁgne‘%m &8 P000° 1890191 in one
group (A) include nethyl ene, ethyl ene, ethylidene,
propyl i dene, isopropylidene, diphenylnethylene, 1,2-

di net hyl et hyl ene, 1,2-diphen¥éethylene,

1,1, 2, 2-tetranet hyl et hyl ene, “di net hyl si |l yl,

di ethylsilyl, nethyl-ethylsilyl,

trifluoromethyl butylsilyl, bis(trifluoronethyl)silyl,

di (n-butyl)silyl, di(n-propyl)silyl,



wonomsecof B, C, Si,
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particul ar enbodi nent). The ring nenbers may be
selected fromthe el enents nenti oned above, from one
Ge, N and O in a particubPar/us2006/031273
enmbodi nent. Non-limting exanples of ring structures

whi ch may be present as or part of the bridging noiety
are cycl obutylidene, cyclopentylidene,

c walboHimept,| aj@n@omcfgp@tlotvebﬂym adewes; paticilanenyodicent aaddrom

t orr ere. o rhaon at

Pg0fiah) SR BRSR A Hhots BB RpTGsl abd g s oA T v o
patidre CpdreléulaSi enodiként, wWHReiRORdi&aBle" ?di‘l%@ NRIAY 1nc1ude any
bet ween the ring and the Cp. groups may be either cis

t cambination of ewiBPPRIt Mele rqt@osmylt With eyylowebmiadgiratip limit
AL ed A be r nsat ur at ed .and/ or

ggrgry S%e)hgg%re su%}gt ?{l ?tévag?{dllg:rj eV fﬂ%e(??a%memc

omelyplliydmﬁxraeb}@ﬁlhﬁlﬁndrm Rgide) '(é&?t UNVESO™), thePhREeRltio dMRLRBr to
re subst|t5ents are selected fromthe %rou
0]

caﬁtg Yt FHRPaseniks) dreses o 2:1eo d 00,0801 yin ong embadiment, fapd from
a h n d 0

10100 9980 o 'Sy BRI 306 245 v
nphgiciias emhydmpmt oWdleh yhdbeetivatwe th aragutiad oshit 1ahﬁ£hgoetctlvator

uns tur be .selected fromt
cS¥ Pﬁyﬂ%}@%ﬁ &iﬂl%@alwfl aceJDOI@P s giega?lﬁr%tm afrgofivator

Sto 6at@l"yst7aon{ﬁoﬁ8nt(%'m‘%e§ ﬁ%%?b%clt £016:1 bhd EmBEAHRNt, and from
consi sting of in a particul ar

ertblo@i Yk yet e wedre pertictilar eteha(hpieat cycl opentyl,
cycl ohexyl and phenyl. Moreover, these ring structures

t such as, for exanple, in the

gggglggﬁgﬁggﬂﬁ ESPOHigg%SSNbreover t hese (optionally
fused) ring structuresmay carry one or nore
su9sqli tThe stjsportedl] msktir@drisition-meiat atati/dts ofthepasshiciav@ition are

the sub tltye ts are hydrocar byl (partlcuIaH
BBt pelRIRT M SraRstHione o g, Cerigs apbadienentscbftbs present
Cﬂﬁ’eﬁﬂ&l GRE ole %@ﬁﬂ&‘ﬂeéeblﬂe}alﬁ@ Cafalyst ndgﬂ%/popﬁogé f {hggee Whtalyst

fromeach other in one enbodi nent,

: aﬁ@mn@%itl@ﬁﬁbmﬂib’nbﬁtuse{i OKDSBjakb nbly@dalarpotytwhaﬁnaspmpbsméns eg., -
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| R filind Ao wR L AR iSRG e bl Rl ERRRB e perticuta

( em@odm{mt] Obﬂir)&dlﬁ@ Qﬁtaﬁiﬁbts? Ascribel Mersih MAPPRNRES)in d Ringle
this enbodiment, the at |east one netallocene catalyst

¢ BARYBIFERRIGNS Tepctyr | fag ke r bimedal dnﬁlmeﬁmmomnoe@ene Once a

r |
G SRiRRER il Bankn bl afhih e dhe ROSLEsBvaioh iF prepared, as
gdesgpbbdaisted, & ag@tgmﬂ pﬁi@ésseﬁﬁdldbmé‘drﬁedl ot usért Ot dfdhliposmon
t i.s bonde and n is an_integer

o AR B AP Prihes Mibsan bogied fng s Rros s feb doith in
ayfsu r
et NS P STe P Ao e BRecl ] oy Sod QI fcopdance

o ethehe owentions clapmed dewil. sEheetufipmoent lblecegs ooypditions, reactants,
i ndenyl

I d
@cﬁhﬁés il gl glaeéﬁ%aﬁer?ﬁ?e gé%g%%nv\éﬂfsm i &Vga p&(éqegs', §gRrending on
t nermfred @hEhoBRIBAI Ak RFRetids féﬂlﬁeﬂﬁolyr{l&%{lﬂ Rnber mul a

(I11), Qis a heteroatom containing | |gand I n which
t he bondi ng aton1$the atomthat is bonded with the
0% More spagiaeude xadmf 0Bfn hRodneRip tho rmbeqsmg Ofthhe present

et o, Zkoe AU pdRm bR PSSP bR oletin

phmpmorswmv1rcg<ﬁgﬁn2 a6 39udabin atomR) FomA2 111 REkdd SehRlin a
enbodi nent, and rogen _apd oxygen in yet a nore

p IS Part %?Plaén%ltﬂ‘iﬁ@ﬁli‘t a8 nrem2 ttong e@xbamppiemsoin @et a more
groups include al kyl am nes, aryl am nes, nercapto
conpounds, ethoxy conpounds, ;£arboxylates (e.g.,

pi val ate), carbamates, azeny?, azul ene, pental ene,
phosphoyl, phosphi ni m ne, pyrrolyl, pyrozolyl,
carbazol yl, borabenzene, and other conpounds

conpr|3|ng G?oup 15 and G?oup 16 atons capable of

~NAArereT o o, o g, o "




and is 0 or 3 in one enbodinent. In one enbodi nent, Cp
is selected fromthe group consisting of

woyael7apesd adi enyl , i ndenyl, tetrahydroi ndenyl, PCT/US2006/031273
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fluorenyl, substituted version thereof, and

conbi nations thereof. [0056] In formula (FVa), Qis

sel ected fromthe group consisting of ROO, RO,

Rp@dticular NEfnbodifaBnt2- The SnventNB 2s pddicudarly SRell - it 30 the
-PR 2, -H, and substituted and unsubstituted aryl
gPelyRerizafien of tordringore @l efiy mangtherof ﬁ@nygqncumopylene 1-butene,

| kyl, t
CHBFRERD AL (0GR ofinCO 4 Sof2 Al hslcns
alidobnmne@ﬁdﬂan&mil-abyﬂemys and the like.
Non-limting exanples of Qinclude Cl1 to G

CYPIE et e B S B 0B ALR e
[ @3S Tdnidag§ ChirtshReatad Qﬁé}ﬁ)'inéf@ymofeﬁ?xs '‘dldg 3adyk G bon atoms,

met al | ocenes above can be descri bed as |n fornu
( compgated ehnensonjogated b@des, polyknes, eiahmbaomeis and cyclic olefins.

iy, TSNS B A B2 S AT e

f @bfForeadieley desyraies k/in?ﬂitéﬁzdbgbfobﬁ@nél styRéned) alle)l, substituted
e

wherein at_ | east one roups forma bond with
MStyEeRS» etlylidane petbosacag, lhmlom iegejagd ﬁﬂ‘ém&@m ly
selected fromthe group consisting of -O, -NR, -CR -
anhoz1S1r Jeferflgt o8k B N,

g R %&ééﬂ Ripgntion, 2
- CRpdymesSi ethﬁmR: fs,pred%Re&, w]aaaml whthcithydene, preomotomer (hhaihg at

c 078 Gl O hoid ok 35 15 GBS o Roimofopt Y gifon atoms i

Prel i @it tharicule léhﬂ)@lim’{éﬁ't eﬂﬂ)’fr&ﬁM £ BaftRhl &brh&h pé’t azmore
and wherein each is i ndependent ly selected from't

gﬂ’éﬁ}ﬁ"l@é rﬁéﬁl@dﬂmgﬁbﬂs@plme@@ fretae gerapbasecpiocessni hiy another

PRt of e o i el SRR sty wd iy wio

. n at $ea§t o Bifferend epﬁfohbmaﬁsabpt@dfﬁﬂﬁldmrﬁf whioH nlay Be a diene, to
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abri dgi nrpggroup selected fromthe éroup consi sti ng ofC
1 1o e1i§tRoly§re nbiks anqther gnloimegnty ol esprapesses1 of gheGnyention,

h !;Ulﬂﬂ o Cl2
hzl g{o cycl |§H%%%J%I§H&nvﬁ{er ei’n eac %@Zgr oup bri dges

adj acent Cﬁ AMQ 2&Z) X n" groups, and is chemcally
bdivddd Tiypicaly, @pA 2gs obs. palyerizationtergesss,fa oontinubos €ycle is
m anJinte rom Nn.a_no rticul

o IR TP Bons % 5t sh vt S8 pERIOT s et Pridibg e iream
t iethatwibe &E6WRNS dcgtleofrnm 6RRMShe GAIRERT M h%ﬁ@d B the
descri bed nore particularly in fornulae (Va), (Vb),

(WRactoary thgdheat A pojymeyizatien. (T hppérléurnmpm& Gpmuihgerecycle

( nS| Sti ng

of CEpRTHC % Mol By 57 o Rh oMU ST Fl? o e
greastore oGsnahlly)ginod g&¥ dlufdided be ssl @)ra%ﬂ@ﬂﬁcm% pdlymers, a
nore particul ar enbodi nent, and sel ected fromt

g BBEF0 IR SHEANL COTHYNBIE Qe S pRoge PICRISEISGoRtiwAusyEygled through
QI fuiRfl it B t}f%n?‘égén@'})tf a %E‘Q}*fé{s L5&&© %aétfx%n&;r{a?tlons. The
group consisting of Goup 4 ato inyet a nore

p&rscous Istreane i valthdemin, fremdths dlveditet] béd, awotede agt eaepcled back

consisting,of Zr and Hf in yet a nore payrticul ar
Hﬁ&-fg ?c L3225 AT 35,2 Jaixtuge dgr%as f%laﬁar&multaneously,

bductie 8thBra®@n! Rok Bz ! r}ac%’rdm‘{dvﬁ adh hohSmer is added to
sel ect fromthe group consisting o ogen I ons,
airmla@thapklmnwmangm@, aryl enes, al koxys, aryl oxys,

am nes, al kyl am nes, phosphi nes, alkylphosphines,
substltuted al kyl's, substituted aryls, substituted

al koxys, substituted aryl oxy§ substi tuted am nes,
substituted al kyl am nes, substituted phosphines,
substituted alkylphosphines, car bamat es, heteroallyls,
car boxyl ates (non-limting




exanpl es of suitable carbamates and carboxyl ates
i nclude trinmethylacetate, trinethyl acetate,

wortdnyBexet at e, p-toluate, benzoate, diethyl caroamstme/031273
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and di net hyl carbamate), fluorinated al kyl s,

fluorinated aryls, and fluorinated al kyl carboxyl ates; q

is an integer ranging from1l to 3; wherein each R* is

| nebesie @itiohhly, asedndemsabllef inamcbm@onkn wpayCon addidi todnatase the
hydr o¢ rbyI s and het eroat Qqm cont ai ni ng hydrocarbyls in

o 58PREY At FEMEVINgRpak éqogbfcf@dreﬁqtaﬁn {1 £°TE1R Ehogagnds, isuable
of,

P R 2R hydrpearbons having from
enrbodidterbputdhchrval gomed from t he group consisting of

Cl to Cl2 al kyI enes, Cl to Cl12 substituted al kyl enes,

s 58 S S PR PRl AT b B o
9 IkPEPtoCIDVSs ngoms @ba)Gh dne efatbodinfet efaﬁﬁ 20gpyi%t(1§f79“rﬂfaq to 400

particul ar enpodi ment; and wher ei n bot h roups are
i dsig (429 kPa) iarfompey paéh@dm erabrdiment @mdrﬁbale25(0\/fzﬁlgiﬂ72A kPa)

[ o (1), and

o 350 8 AR T RONE  oRire bl bRESIREL consi ot ng
of -O -S-, -SO2-, -NR, =SiR2, =GR 2, =SnR 2, -
R2GioGi Ao readRi?tempdratude ﬁ&ga’ﬂﬂhﬁéeﬁﬁt@é&ss sty staty fbRBCLE to 120
to G 2 al kylenes, divalent C4 to Cl2 cyclic
hy §r BeenenBodiment dtes 60 del 14ATC dmsubere paatleldalaclybodlment

CORF R0y T EIRE) B o RERFBLPGhY 3R by 8 10
Ry a ditfe pRHBULAr EMbEHiIRRAE opa?sr det 6! fﬁfth@rrﬂ%ﬁﬂﬂ/ nent ;
vvherel n Ris seI ected from the group consisting of

al kyl s, cycl oal kyl s, al koxys, fluoroal kyl s and
héQOQﬂodtlo%ﬂ @@h@@wh@fﬁ%ermwmnéhq mrczma;s amyobk wparated by

T P LA 0 YA, DA L ook s

alfktlty(yddida»maponﬁd éntpathé mmt@randnhaﬂnang aajatboRylase metal salt
roup cons stin met hoxy, net hyl

vseI ﬁbaggppfg?%% ﬁy&arﬁl{lc%metg ﬁ%}@lé(gtpgétthp Prgsspt 1nvent1on)ﬂgnor to

quqgﬂrmglonm(eﬁ@rgac@brnay be absent in yet another
enbodi nent, in which case each R* is defined as for

R1-R12 ; each X is as described above in (l1);n is an
i 1008%e rln fcerdatn @tnboehm@mbffth@meiertton‘aentlnn,ath@nhem transition-metal
enbodi

REERPSIE e Bt Blesfichdni b AdGREE n G OER g fpovn

cdnshesetrt Rgh&fbelytd inigRincti@tinetdhe Ipblyniwﬁﬁtlérﬁﬂab@t@f 8r insdu. The
%éalkyls C2 to G 2 al keny to G2 aryls, C7

t sebist gyssmasyied to dhe Wc@xznaq KBk (o diyenth st@tpzm a particular

fl l's Y,

e meBhE Cin btk Ghpodtbltil MR Y eBye e, | ibgnded in a

deliluemt (aes C; Her@gfhyidrocarbeng bogisingt froraed. Gl:tva% fto A0 wt%

the, group consi sting, of hydrogen radi.cal , quorlne

ré’&i‘i“%&?, éFriIoor °he rsglb‘ioélal B ordle r & cafntocy e cgreactor.

al kyls, C2 to C6 al kenyls, C7 to Cl alkylaryls, Cl to

CGodobjuorrtea %A@yﬂ}ﬁse Groce®s 6P tid BREGR! ik 0R, 1n€i¥1d$s°c&ilt§ctlng the

f 1 uor oal ky s in a nore particul ar enbodi nent; and

hyﬂlﬂlﬁg}msmadm%tal chfalystsi né thedpresent  deotiom e(inchatling| support

t er{}iglléarly&{btﬁg ﬁres%ﬂto %Fﬁtl ﬁé’ %5 1@%ﬁ%ﬁﬁﬁﬁbu%ﬁwtﬂbmmn

arndtaflyst edobdpahyrasit Shd hﬁﬁ%’coﬁ) OMilftS thénod®drs dnNBr@actor vessel of
particul ar enbodi nent; wherein adjacent R groups may

f slerirable ronfieustionede fome grnalxdiefipaln prg epbediment thajconsacting
r.a h of th

neqﬁg% l‘?z%k% e%lgéeztél{l‘ h? ‘11; re&c%)rg %lésrs%l Efglgr é'dc % fer q;e he ng)rmed
take on many forns such as digscl osed in, for exanple

US 5, 703, 187, and US 5, 747, 4@ |ncIud|ng a di ner or

ol i goneric structure, such as di scl osed in, for

exanpl e, US 5, 026,798 and US 6,069, 213. [0060] In a
partlcular enbodlnent of the netallocene represented

o Y o o T 1 I Y 1



[0061] Non-limting exanples of netall ocene catal yst
conponents consistent with the description herein

wonedndezeo cycl opent adi enyl zi rconi um Xn, PCT/US2006/031273
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i ndenyl zi rconi um Xn, (I-nmethylindenyl)zirconium Xn,
(2-met hyl i ndenyl ) zi rconi um Xn,

(1 -propylindenyl)zirconi um

bel ePliaRy | dnodepYiekdhd, C eitd)metdn, reactor vessel to allow further
(1-butylindenyl)zirconi um Xn, )

(polpaesizatione roptiprallyc &ii giding the same or different monomers and
gg!%rog {B}@ég :agcﬁ) ggy?egﬂla?%go%izdgﬁ&%]ﬂ éﬁfgl%@ components, activators, etc. In
Cy ph@jeant aghbediyteat 6£teipuesedninvention, the supported, multi-transition-
pent anet hyl cycl opent adi enyl ti tani um Xn,, X )
t@e}aé,g@’qa%t e élpeobt@pﬁn)tpm'qn an dﬁnc%ﬁtpcted with monomers in a single
Lreedy L VLN G | 30 AE6:E 604 HIBKD polyolefin resin.
ARSI PR RIERT R A BUOE O B petuoleiy oy
cl opent adi enyl ) zi rconi uni  Xn _ .
donet) hFb siffegtubte, the rolymerization phydesses | ofghe peasierinipvrtion? the
,3-trimeth cl opent adi enyl ) . zi rconi ym. Xn

aporbEpr o) (e reSBTaE B SR if RO Bl aen crgmyipeet
, 2hebimihies6d ONERYI8EH BRWhkolFddr £ QRIaW® iXAhe range of from about

di me?hyl silyl(l,2,3,4-tetranet hyl -cycl opent adi enyl ) (2-
mb@hypsia yeA0oman) wdibenyd0Asiec i@ kpaa), In certain embodiments of the

di L il adi , . X
S B PSR S o BRI nhg B0 it BleBnee of
difphesous 0,097 (clabduB0.416.et r anet hyl - cycl opent adi enyl ) ( 3-
propyl cyc! opent adi enyl ) zirconi um Xn, _

O b ST SRS G (5
diTRERYIAeEIHN( & FrdhiRiR¥hEYChRaPeRd aed ambl HHe3réaRIT @P one
yl cycl opent adi enyl ) zirconi um Xn; o
diembbiyent htyd (ake of, By 10 attr ppme tth §00 wy.aipopéreiglitinerty pyraillion

Ay TG ER bl sk SRR Rt crd oo gy e v

--0BDORHtXPpm in a more particular embodiment, and from 60 -wt. ppm to 300 wt. -
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di phenyl met hyl i dene( cycl oapent adi enyl ) (i ndenyl ) zirconiu
MPRA, injy§ba prosppartiend pedmbqdigients pechiram &yt ppinyte gal ovh ppm in
X . . . ¢
. 98t a more particular embodiment, and from, 73, wt. ppm to 150 wt. pm. in ye
m¥nother embodiment, wherein a desirable range may comprise any combination of

R SR Bt 1 BBRIES. MBI P LR R feRprened by

g%h@ﬁéi eaRig ( AlR], NAREYID ZhEE 0T MR same or different and
et hyl'enebi s(I -1 ndenyl ) zirconi um Xn,

e tiddpendsinily celected Frpm @+ forfcienlkly}szi r coni um Xn,

et hyl enebi s(2-nethyl -4, 5,6, 7-tetrahydro-1-indenyl)zirc
?H{%@g N ;;Q)E%Sty% rlni%g% I%I}%SX,(&- RGORY thd Bacor it db bR ¥if3atment at a
etrhglogfiobi 6.02vwisgah apI00 wt. pph (Frdigitpaiy géranillion water feed rate
1-indenyl)zirconi um Xn, .
etaeypersdd stiplangtiped vte, grdziremQ L arge 10 | HyehyaPRy i @gther
ni : .
crtoBlm L B 1 1B 18 190 PR 3 ot epgdiment
r cadi fusm dnwt.dipmetd1$0 sitl phifdinSyeh arethet emhydiment, and from 5 wt.

-indenyl ) zi rconi um Xn, ' ) . ‘
dippee iy |4%)4‘}’75 DIy I gpt & pee Pattigull e P9 Umenty fYRSFAIG, desirable

et Y LRED SathrRe Gy -doRivi AT & Ay BSREMINE iWifP Bhy W Timit

described herein.

40



di met hyl si | yl bi s(cycl opent adi enyl ) zi rconi unX n,
di met hyl si |l yl bi s(9-fl uorenyl)zirconi um Xn,

wdai2oetoaydesi | yl bi s(1-i ndenyl ) zirconi um Xn, PCT/US2006/031273
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di met hyl si | yl bi s(2-nmet hyl i ndenyl ) zirconi um

Xn, di met hyl si | 'yl bi s(2-propylindenyl)zirconium Xn,

di met hyl si | yl bi s(2-butylindenyl)zirconi um Xn,

d[ol@thlﬁ3 n@FﬁblﬁaYllyp bSyedn MRiNYE ifetiamy H)eZﬂebymmlngms Xgstem. In certain
di phenyl si |l ylI'bi s(2-propylindenyl)zirconi um Xn

dﬁrph@hme@ﬁ% PEes 9]2“%@1 yrnaafy&@rfyq){ Jige F@dﬁ?)@ﬁ*ﬂ&ﬂas system at a rate

SLBNbIGH b0 Bl L] 5TV DL SR et o

detiplehy lfedd] mtebi Sheedx @R gyl oyed alepamammlﬁoehyf} 2ind ooy weduce or
Xn, . ) . . g
delimeinaln &ling( of dobsaamale &g rsusling &35 59019 297 BBidigsth bed

xHrs ributor Ilalla tlonall other compounds may be employed as, optional
di phenyl s )yc I op nt adi enyl’) (9-f 1 uorenyl)zi'rconi um

Xnntlfdulqahmnyl SI | yl bi s(i ndenyl) zirconi unX n,

cycl otri net hyl eneS| I yI (tetranet hyl cycl opent adi enyl ) (cy

&8?‘85%@?' fr@%ﬁi/) é?ﬂ%@tlﬂgﬁﬁﬁﬂlf" L Mopent adi enyl ) (

cycl opent adi enyl ) zi rcom u m Xn,

Cylabt Hhaqiolwh@m @sdduged wtmarmbdeyée@ydbbau@ﬂt letéianytilifidg the
nmet hyl i nden zi rconi um X

c?‘éi?P@(tPﬁia L%W%ﬁ%’@fﬂl el eqaﬁaéyaﬁ%tqﬁyﬁheyﬂqea?né nifeftiony Agsegbed
iy gy Bé rlh%%lﬂgwgﬂet o&‘ ﬂﬂub’ﬁaﬁﬂ send-use a phcatlons such as

cyclotri met enesi ndenyl )2| coni um
Xlﬁ,lms pipes and tubing, wire coating, and other appllcatlons The polymers

SHEREK] T P SBER b S By R BT e ) (i
§561y@€hryléﬁ€t §1htbRa8SH1htbRbS( high Wamsy fotyaémB ebddmedisity

zi'rconi um Xn,
dmnbleﬁylesm ynd faw density pplyetholensent adi enyl ) (N-tert - buty
| am do) titani um Xn, bis(cyclopentadienyl)chrom um Xn,

) b'[(ﬁ%ﬁy WC ot éte%l b ih g %5%)&513 desc rT%zbed processes can have a
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25

30

opent adienyl ) coni u
blvsﬁétydﬁlﬁeﬁmpbsmmisppﬁmﬁaménml el ipoqprertien Xt least one of the

et hyl cycl opent adi enyl ) zi rconi um
%qrgeggclag u%/“il ]&é/) y P,ljlsziil(?tb dm:tg]mc%arlysts of the present

bij r | @yedi EmOBE UdIaRd to f 1
blnz%e%g?%y@%%fglgée%%"%ﬁyﬁ zF%conl um Xn, 0 fori @ polymer

bics(aposiivy Withcl dgsized setiod rpmp)eztlQSc &ior exanple, it is contemplated that

B:li %ﬁﬂ%enbé’f’gﬁﬁ 2 gaﬁ gﬁ%ﬁ i)%){i% 0 ﬂmr%sltlon metal catalysts of

bithd prdsemt Mybistiony b ?ﬁ&pﬁﬁk@éﬂh@ _xthayZis] @OIVEM Kﬁlvmglﬂié lsame

3-bis(trinmethylsil y )cycl opent adi en ?m rconi um X
bipsgpertiestasyhe bimedaialippen @H&%&l@% é»%cﬁ?ﬁ&ﬁﬁlkﬁfomed
b| s(l -ethyl-S-methyl cycl opent adi enyty2| rconi um Xn,

b| 0 (ﬁ]nt :I%h{ﬂ %}({?ﬁ@é& @}ﬁgﬁgﬁly §sre§ QP iHYPrlent 1nV%nt10(1 typically

pent a openta Zi rconi"um Xn

1- qﬂ[}dmel-ba’sedrpdslhmlersyhdmmdmmdy are ringeofifiom X860 picef lto 0.970

- n bu; cI 0 onj ugXn,
| g1 SEPRARHE JOROPSRY sbri T S s ol
1 e‘i’ﬁ%ﬁﬁherﬁ %I’Ml 9994) 0@'@1@@ af({)' QVEVZ igf GPNiidMeXna  Riof Iparticular
3-n- butyl cycl opent adi enyl zi rconi um Xn
blwﬂxbdﬂnctltndtml 0.868 gz i toc HAIMgKm’ in yet a more particular
embodiment, from 0.910 g/om® to 0.955 g/em® in yet a more particular

embodiment, greater than 0.915 g/em’® in yet a more particular embodiment,

41



bi s(i ndenyl ) zirconi um Xn,
bi s(2- met hyl i ndenyl ) zi r coni unX

wo2eyoB@eent adi enyl i ndenyl zi r coni um Xn, PCT/US2006/031273
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15

bi s(n- propyl cycl opent adi enyl ) hafiiium Xn,

bi s(n-butyl cycl opent adi enyl ) haf hi um Xn,

bi s(n-pentyl cycl opent adi enyl ) hafiiium Xn, (n-propyl
CHehRP AnACOEN Ko in et Y mEGheieiiragdhifihdRabid @R than
bglg?(z-t rj met h)é{ si | illlk%t.hyrfl) C)C/I%:I opent adi eny| | haf hlgfl,.lgr%]
X0.92bighkn T inmpdt by inoid particylet epbedisgintnin phethér embodiment, the

B;bél&%xe%ﬁég@l}élfi :kgfgﬁg ié}ljo?g‘rgsfasfﬁﬁhw%ﬁ?ésent invention have a density in the
di4#pt By sin sl G040 PradYs shuut 0960kLAGeny! ) haf oi um Xn,
di met hyl si |l yl bi s(n-butyl cycl opent adi enyl ) hafiiium Xn,

bi s(9-n-propyl fluorenyl)hafiiium Xn . .
b103¢8)- Fhe lnoﬁ;qu:rg gled e wsee!l the supported, multitransitional
(9 ! . ; L t
o st Bl sl BHGRYCed R i< LAVREINIL DRy et 350 0
( 0:9000pyiné \ia| @preanbodiaryt, )dnd from 0.420 to 0.800 g/em’ in another
1- n- propyl - 3-n-but yl cyc nt adi.eny”~haf hi um Xn,

GPREb IR frogt PASEHS b 9PE Blerb e A atoLH EbEguicah A om
| 82i4b90)d.6¢ 8RIETh ¥Rt another embodiment, wherein a desirabl a
di@'mstb hyl séqu %IQ %dtjet @%?%y?re?lélooﬁrgﬁrtl adi g%e;/ﬁl )a( ceslé? o%aatmy Pa Y
micokoptiset amyi uppeoylk density limit with any lower bulk density limit described
dil}FnEt hyl sil yl (tetranet hyl eycl opent adi enyl ) (cycl opentyl
afPdti t ani um Xn,

di met hyl sil yl (tetranet hyl cycl opent adi enyl ) (cycl ohexyl a
MiEled)t Mha Holkimessd produced by the processes of the present invention have a

di methyl silyl (tetranmethyl cycl opentadi enyl ) (cycl op. ept
| amgl qriwqi%htfmyﬁpution (e.%/g., aywei t average mgllec):u aryweight to pnu%/nber

di . | .
n;ag%gélf {@Hoﬁir# Rﬁ h (R D ¥EROREN T RH08R s o LRRE, Y3 rom
diloetoh§0 dn | & nfdre tpaetivatan ydnayodineen bl dramyllS) foo polionystyd more
m do

CHEAAH{pt STPOTEBh el RYPAAP DR SkA AV SIS SRbegiment

--m.do)titanium-Xn, .. -
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di[mghmiaoms@mamym GoseHINRIERb AR MY hGyet DUBLEAY) (I,
[ am do)titani um Xn

ldiaﬁm%WSd by IAS1SM ity PO Io) iretive aenasiof fiyone ) Ol datmiadg 100
R Rt Bene, i 298 e S RO Lot e R

| dgjBoldfragtit Ufion(19,02 dg/min to 20 dg/min in yet a more particular embodiment,
gl)agﬁtfg)‘%xlp (S]k)lpy ,rtnient troa2 é/lql)lllll %ny}(/:elt %pn?(r)]rteap%lrtlecrl]l){eltr)egn%_ogfntl nlt,aarrrllddfrom
g;(ﬁ?}t 8hiih by | GERtih AT WG LREM ARl HEEH ANsitable

diramgehmbys compbrisecty anmbinztioy of apeupaddinyit With-aoy lewerdy limit.
aniido)titani um Xn,

L] AR L b TR 6¥ Bl REOAAT RIVE A BASKPRE,, s

MehBshiRAGIYASTMLD( 1288 20D hy) 6a16¢ EHaeRinged &6 0.0CYe50dY/min
tyl am do)titani um Xn

eniepp grbAginsg, nd font Gude AQ it gusters rmbadinesn and firem B5do 20

nt.yl i i all . . .
0t oo S Slhogimenty g SPBp3 e A3 Bt 7 cags papicutar
X Yératrodika it dr&nfrownabut 4 to about 15 in a preferred embodiment, and from 5
met hyl phenyl si |l yl (tetramethyl cycl gpent adi enyl ). (cycl ohe
ptiol AP @O)apq)thgrn preferxgd embodiment, wherein a desirable range is any
ne . WARSY t nanet byl tiacdk enyl ) (cycl ooc

t yc%&%@%ﬁ)?ﬁ dihl ¥bad 31 AR LRK By 6. PRS0 A,

met hyl phenyl si |l yl (tetranet hyl cycl opent adi enyl ) (cycl ono

nyl am do)titani um Xn, 42

nmet hyl phenyl sil yl (tetranet hyl cycl opent adi enyl ) (cycl ode
cylam do)titani um Xn,

met hyl phenyl sil yl (tetranet hyl cycl opent adi enyl ) (cycl oun
decyl am do) titani um Xn,

. I Y T Y L TR N Y T S



di phenyl silyl (tetranet hyl cycl opent adi enyl ) (cycl ononyl a
niido)titani um Xn,

wdizpireaydesi | yl (t et ramet hyl cycl opent adi enyl ) ( cyeCodseybas1273
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15

m do) titani um Xn,
di phenyl silyl (tetranet hyl cycl opent adi enyl ) (cycl oundecy
| am do) titani um Xn,
dil@hznyPosyinherk (riadt byrtbe dydeciped ppentsasihareyd ettyialedete qMIR,
| am. do){i i um Xn, , . .
ciPpHe ey oL R (061t AR ihy e, Erbnimea Ty ) 6208 deya more
F DaflRhfak eRBoMMENE and from 60 to 200 in yet

:ﬂ%henfl silyl(tet raélrretoﬁry} eyg opérrlt e ?g€§ p?mcular erpbodnalent
o)end tfpm abaux70 to about 200 in yet a more partlcular embodlment Expressed

gl)d?ﬁlg g%th}a:]g& etrse tmra%m?)y%{e Sgs%lrlggf Brto%edsisgsnﬁa\)e(a me Xéex ratio of
d iffe pydasdr bk 4t inadrR! EbsGEAD SRdasH t8AY 15D (iR - L GloAd §adicular

am do)t| taniuni Xn, and derivatives thereof, wherein
t IeEbpginnt,creater than 60 i pet aSnOIBwartu@iar@atbpdlemnt,tmzéoﬁhan 65

0, TP BB T AT Lt i

arechbodinpentt i cul ar, repl acenent of the netal "M (Cr,
Zr, Ti or Hf) vvith an atom sel ected fromthe group

I R R .
%19& VRl K ¥ty lc1§eraéé Hﬁﬁbl@estzec bl %Psgg’eteﬁmgﬁcﬂg W¥ng standard
tallocen

I's contenplated that t
c atea Bg}stangmmfmm gretat dsanr 1 Wedicadisvie onpembddinidngiand from 150

Stt?(?ﬁé ejmcrgﬂ%lrﬁﬁéllogegpaé’? {:}H?I’neal‘ L I HEIE}IIT%I}({ ﬁ‘ﬁm tS) r1%88 mlcrons
e get dkter eh®O8id]enfiant TRYh BEO & 800 ﬁ‘n@rbﬁhgﬂneyet arm&e @ticular

asymmetrically substituted netall ocene cat al

c SERYeABRINtH dNRasde.g. . rattiolgschaying ®pFizendess thaso um ete typically
n ot I

perasadd e TRLh e Tl 98 BRI Shily

"met al | ocene cat al yst corrponent useful in the present

i raa4it iG@mnutey of gohmie ematesialcabionmatd dronoftheapyocesses - described
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"enbodi nent." scri bed h in. Support Materials. of

feB) BUBACing (RARRIYTD PIRUHR QPHOHINGvens Bapare apditigpsmay be
D'bﬁénrdb@ Wit NthE QfwherT BRodibls! | 14 @RSt pRFerP&E &nbodiments, the
catal ysts of the present invention further conprise a

s @pbomftrs whittee prasewf inversiopriase e lendedtandfor ravkingledrwith any

tinel e Lze I St ribu orts t.hods
olfy&ggp‘? %Lg N2orm tilnlg‘ng aples git ?Vét?oﬁﬁggﬁﬁplﬁs lfn(??r low
Sidegdisr Spbl@emﬁteﬁbysbﬁocﬁwé‘ch ata MebdlehB6RI € S7i8 lér-Natta and/or

d| scussed in, for exanple, 1 METALLOCENE- BASED
QEEREYPE 7eRtaly s, ( QlaStQ@ﬁ’@b rpéaswmvrs,KbtﬁlnBt@y‘SUé@ dow density

J?Ja[cyg P)l g’gggﬁ%tg?oﬁy l‘é@&%aarngqﬁsfé i nt efgﬁgﬁgéabl y

and refer to the support material of the present
i neiasit iWith rppeéchp thh @hgsip grocesmbe proallumngfthdz benfrefgeiymers

|nv nti on, havi roved, parti si ze

di® rqnslﬂr i 'BRC ifgﬁté‘feﬁl ﬁ‘i}i‘aﬂ’fée o B BV‘? 205 §otRd ghoye, may
t haduddombr ?olglﬁh'ers? efufRditnt SRS PRk sbly tkRs %91'539 Q% Lissure that a
materials of the present invention have a

r amnjferra blandswilk beaprodiesdtprivr tta nonversioe mt@larﬁmshed product One

LA I TN WA A R——

| AN @RtblRr BAGthar dlﬁh}@uﬁf blleﬁ‘(ﬁﬁ h’ﬂsﬁﬂs Eﬂk@pﬁl &Qﬁﬁ"bél ?Hﬁi thed0fn of
|n certain enbodi nents a D of | ess than abou

gactTseragHes. i Ahiseqandhen berthelénvesh it desiedobp melteblendingin an
about 50 microns, and in certain enbodinents a D 0 of
| ess than about 45 mcrons. Li certain enbodi nents,
the support materials of the present invention have a
D50 of |ess than about 30 microns, and in certain
enbodi nents a D50 of |ess than about 25 m crons hi
certaln enbodlnents t he support naterlals of the

e o o o [— o " o g,



anal yzer. An exanple of a suitable particle size
anal yzer is comercially available from Mal vern

wonsivosment s, Ltd., of Wircestershire, UK, undecTiuseo06/031273

10
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trade nane Mastersizer S |ong bench. An exanpl e of
suitable software that may be used with the
af orenenti oned particle size analyzer is commercially

a¥Rinkd@h| Anbthefimbiodeif bleatihglteé edrigshehR i@k ﬁq{elsb&ha It}Zeerfeactor
Series Software Version 2.19. The use of a Ml ve

paraduel with the addilivs direqtly igemepriruden Brabesier op ﬁay lﬂtﬁr melt

B85, PR B oS L s
| grige nlade WyAbguelt anliIRGYe. "Whike hot:ebtp&bﬂesl,tatmﬁmjree 'ﬂ,leﬁmeasured

the di sclgsure of which i s hereby incorporate

r BYRCEIFS %tlﬁmgljnewmsaﬁqnﬁ 4 thseissang @V&Ftl%gw@%h@wln

t b I
e o e S

s pzesekntsnvenhun idestsibed &l U xiamptayand megiralesicabtbnding additives

i norgani c. chlorides, and in particular such materials

a1 "EPOWC‘)@P?SF%% al unmi na, magnesia, zirconia,

iron oxi des, boria, calciumoxide, zinc oxide, barium
00196, NdntlaRitihg ekAvphlee, ofahdiitivedMmN@ePPricesstR aiddl agh as
beads, and pol yners such as gonV|nyIch ori de and

s@wqelaﬁw@@riaomybie {hytame, shysalst iaBhapplyewrrelacteness s pptirédants,
0 r S pg} Y, e

e S L
t bboveiag, ageids, godehi ub:avidtetaﬂnghnfabsbmemarsuduSasf mhlambrbakmg
a preferred enbodinent, the s ort materjals of tﬁyes and

pEBURHtanth \&itn [ABFRLSTEp PP‘%%atéﬁ ngélés SR %eﬁtér IRy

Prffef dnfichu disBRe as p6xidsipport materials of the
present invention conprise a synthetic anorphous
silicon dioxide having a pore volune ranging from1.5

t §012710 T nw@c@m aatigyidfnts eandr stabidizers rwhzm orggn@s phosphites,
9Q_of 44 m t
refsre ahifes” Bnd WRBEE e B OB tun eEC BBt B Hly BBty

el

apabduatyl &f the @EGsbmeiﬁﬁenthﬁifmmlttbaﬁWt %ifﬁo;lfeseﬁsadlment and - - -

A [0069] The use of the support materials of the present
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i dieemOilnto hayti ﬁgn@ﬁ0¥hﬁfaﬁ@bg@nﬁa? and |feong 009 to 0.8 wt % in yet
d'aﬁBﬁillePéihb me Pd&&ﬁbé&‘%‘?ﬁér% HJdlnti i s’ﬁbé é{?h%‘y Vel of the

catalysts o é present Imvention 1's
p rtotal @elymenmqurosﬂfonbeanéfﬁctm 100ntd 3600 gJ,pm mt er nelce gparticular

enh n%i n ta\iqlp iﬁu uctiyit %sgc];ﬁ %Egrﬂ%b ﬁhfi%llare suitable are

prtﬁgtgmeam}tmwpmng%ﬁé@hﬁém f(n@@Ap@szoheém and/Or OVLGi-tert-
the use of the supports of the present invention in

t@txdah@b'ibscréamthmﬂ@é plighosphite n{@hTRONGX s00363. Non-limiting

R s A e e

nqﬁpéﬁﬁﬁyl)’lﬁe){aﬁedi@miﬂem {eamb-1,ne@- betraﬂnéthlyﬂau%b)@ﬁﬁﬁiazme]
t hat thelnE d particle size distribution of
sUFPEMASQRB %4)p PesbAL.G, W@ﬁ@m@hylrrﬁymeﬂﬁwbvba@% (TINUVIN

t
e N
paetirakis(B 5Fd1},¢eﬁ-§)u&,t]l@lhh3&b®q1phém}d)’l propidratu (JRIGANORE 1010); 1,3,5-

surface-are dent i.tionall because the
caif%@fsihste’a%"fﬁ %‘%@Wﬂ ‘a‘}@%’?‘%}ﬁa%onpr IRGEANPE pl e 3114);

tr al np nt i_f1RI; _
R S
prigsieskyhiydroemhamaterBYGAND X 676)h ethdi sdldltmnstmdud@ﬂloetamtch as
co ent ne or nore netall ocene catal yst
co?ng‘bﬁ’éq{?@ Hﬂgmﬁrﬁ’i °3% nore nonnetal | ocene cat al yst
conponents) on the catal yst.[Q070] A support of the
present invention nay be contacted with the other
conmponents of the catalyst systemin any nunber of

ways. I n one enbodi nent, the support material of the
present |nvent| on |s cont act ed wi th the actlvator to

o o, ' . .



chem cal / physical transformation. [0071] In certain
enbodi nents of the present invention, the support

woabt@vasedeo of t he present invention, especiallyprPamus2006/031273
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i norgani ¢ support or graphite support, may be

pretreated such as by a hal ogenation process or other

sui tabl e process that, for exanple, associates a

Cfoersi Cobtismdls] €itlewi dlko hing Isuppbrded iatthe rpalynmrtpneatucts of the

throogh chem cal_ bondi ng, |onﬁp |&¢ero§ gn er

pPRPEGIE Yveption: HEiNetsanay b luesest from 091 t 3 wire qrecppodinent,

SERPRof 0. fec?zl%ffﬁ nC8Hind BYBRSRh iOubfiref @fbBEndiB and from 0.2
co- |nno nor e one catal yst conponent with

atosl ml(%ttn Iyett @rotteer eofbotlineenp ped srost pmﬁeeahly,dwtween 0.02 and 0.8

E%Eﬁgln ggl%ﬁ gﬁﬁgmpﬁdgﬁ bu%ol%rl? gtr)rgﬁ tﬁé ?% a‘rﬁgmgpl 3’10}(1%6 SIIICOI’I

dbfirt)ﬁlree S cAehd t)t‘%te BﬁidGS'ibﬁlsﬂ&%ﬁ }f{@ Ra8M P nodN @n@rhoﬁ@ﬁ bRide,
metal ocenes with a Zieg Nat ype cat aleﬁ/ one

oteadmaé)oneitewinooénms hxthqmn%r zmpomammbnn " SPhi |a1p§te Barytes
e.catal. e or nore rretall ne 0

s PRGoe A R B gt Rt RAEE G-t Badk Blomite

C eIBiultA taBbsatW talt AfdchWirotalite cdeipousdsosStheMone Mg, Ca, or Zn

particularly, co-su ported conbi nati ons incl ude

rristiEhy IAécgﬁeOfAFﬁ“eﬁtnél e#nsl/ox; HEkahydatsde onmibt diarisc apigder,
Bhy&%%ﬁloh ng Cg‘lf ?rf ! tgfaas %:1‘3' LAGe Efnﬁlé’ U d8sth& metal

al -Con ocene/’ rom-um
c akiley ahd cﬁﬂ?‘oﬁhﬂeg aactel Hydafgkldes I\hrdmé @hosghorous and brominated

8 10 cont ai ni ng .cat al yst; al | cene/ chr om
ey S G FHEREY U PTG Chicampstid BRyppheragé These
t tfﬁ’l% §rf>aﬁfbu?a9 halgé ’anfi“'(‘)%e‘f RN oDl MBleRO4nd supports

[0072] In“certain enbodi nents of the present
i hmewhiimthe arthe support materials of the present
i nvention having an inproved particle size

g{ﬁlﬁ]lt ?g&(l)é[? f ﬁgg%ﬁgﬁ%?%{s g%ugg) et lS‘?C'il a%iﬁttﬂf%? axleﬁ)r&%ﬁtbly present
| Y 88k ithim 2ARt %(ﬁﬂﬂieep(ﬂifetﬁtylﬁﬂid)C@dpldsﬁufrﬂrofdtﬁb}pﬂeﬁm imyention,

._silica_at 600 C.is.set forth L% 525, 67
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Treefeiabholess thar dWiatos ags MORTR
C%ﬁﬂkﬂ%ﬂﬂ@ﬁ%ﬁoﬁh&Pn pol ar hydrocarbon diluent to form

a support rry, which can be stirred and optionally
heated during m xi ng. [0074] A variety of non-polar
hyielr2eic e‘t'rdluymerd iprodaeed by @trf: 1brece;ss of theoinfentinnt and Wenslsdhereof are

sl ur non ar h ocar.bon sel

oaspal s iph BB SbeREp R i A% AL g AR FERE Sxtpysion and co-
I ea&rubion ab Q\F&llez[sailbhk&ﬁoldﬂ{gduﬁé&roh ﬂﬁrﬂ&ﬂg%ﬁiﬂ&ot@}emol(ﬁng Films
forma nonnetal | ocene catal% st conponent is preferabpﬁ
atinglude blgyar or grstyfilems| forned iby qoestrisien 96|byr lamination useful as

0 r r

o AR FRCB RS R0, P TR0, B RREREETRRS, v
t Mg duty bags,tgrbserg sduheli bakad and frezénnfpoé phelaipingacableomhd wire
partially soluble in the hydrogarbon. [0075] Exanples
ofshegihingh medicah ppdeginenidrteal [ Basie mrebHdes é&c ¢ good-contact
lipnga I c I luti
SRR ROSHEC BHANGH. CPRERTARE A spmin, souion
b espiramipe mdmelt bhexafiber oecdiexns fie, usa imepyem e ngewane form to

CRRh et 12 B oo e oE RaBn . (oY ORRg aticls

Or i@y lrrﬁ%%ﬁﬂﬁ)mé\ﬂv?ﬁel%nﬁsoaﬁfe &‘)'afnfl BdmEAPraR&Y, @hd pond liners.
hydr ocarbons can al so be used nﬁﬂ The support

s| Miotdedcaticlos ihdudedinglst ind gl ednstructing ingthef form of

sor it Bl B bofie® i vRTORL PR Pl MR RRRARS v

conbined with the support slurry, the tenperature of
the slurry is preferably suf‘%i ciently low so that none
of the catalysts are inadvertently deactivated. Thus,
the tenperature of the support slurry (e.g., silica
slurry) 'S preferably nalntalned at a tenperature

NN N o o = 4 — e~ a

B e



Typically, this involves the abstraction of at |east
one | eaving group (X group in the fornulas above) from

woheo7somb center of the catal yst conponent. TReET/US2006/031273
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cat al yst conmponents of the present invention are thus
activated towards ol efin polynerization using such
activators. Enbodi nents of such activators include

Lﬁﬂl? ﬁﬁk@?aﬁi&ﬁﬁr@s 5 Polyeds n@ideg@fﬂﬁé Gnethods of the present
pol y{ hydrocar byl al'um numoxi d Kyl al um num
cmnmtumobse asnfulso m@ﬂn@ﬂlmm ﬁﬂ@d‘dmmmben@f angsiesirable thickness

activat or al.ter el v, |Z|n actd ¥at o

ot e aiianG b e R Oa R g to, O B afid KBboR T 50
t AddrofsAin aclﬁﬁﬁé%atrtlc@lld}%oﬁimémt@m ﬂ’tﬁﬁ B&o Gatndichtsik in yet a more
conponent to a netallocene cation that is active with

r pyredar emabasiimpntnagsbirgmey to 23tmistens fie pwyt wskeared embodiment;
I o) of [
P LG ool gLl U8 (SR R R U Aen
ﬁ'@tﬁylfehe eithl @B oleingin a pﬂihBAﬁ émb@ﬂiﬂleﬂﬂ kiyd athyilene with Cy
corraounds as activators, and/aqr jonizing activators

et s-lets 1 o8l %yiomﬁﬁ%}éartw odimenit I Apsighiserhto make the
t B &l ? qﬁérﬁlfﬁ @H&”&ddlt%& ‘QP Ehd% eﬁ‘ts antioxidants, fillers,
trisperfluoro eny oron et al d ecursors to

aetei, waiekawesi mmthearies frgoesehesda aet:nntdy@de wathehe degiged film
and other al um num based activators are well known in

t ROPIES. | oni zi ng activators are wel | known in the

art. The activators may be associated with or bound to

a0 PIhé IRk ehdt ahayobe hidde Frons Qﬂltyniei’s\/ﬁlﬁﬂé B? th&hicktids ioff the
association with the catal yst conponent

netes¢nt deeanEpn mawaya edted Goughek Iees than é@%t melmﬁjéﬁ%m and

k
SO SR P iy BY R eribodiy Bl o FELFLBARIFANS, than
CBEMhCiﬁdotIRE\ﬂrE&QﬁlﬁBAtY-and&?Geq ATy .of [16§337ﬂian 40 in yet another
Non- | t | f. al t hat
8 biymeih (g OB R A Arr 6ot 39 é{?%w %'3%?@83?%%1 ind a
CRIP UL of A 1Y PR ﬁﬁ?%dtﬁbrteﬂ%oﬂﬁﬁaﬁdﬁl@ﬁ ddh@ount of less

present 1.nvent lon-include trineth y al um- num -

t thaat Hy irah undsh prgfetred ﬁmbbmn;ehalAmafmd to herein, “Gel Count” is

20

25

30

trizn-hex u |l um num a

[ 965510 Bk a0 grbartfieel iR Eia Pof RO RS L7 200 F per
Gsgitie Aidtdriof-25UbRekdd Hlned TG HBt@i:tﬂﬁaﬁ&tloﬂ 6f Gar Cowdtlfar a particular
tri-substituted boron, thallium_ alumnum gallium and

|@Q1W@mﬁs®md§ﬂheaﬁasqmbﬁ@ beieinbelest eof . The three
substituent groups are eachi ndependently selected from

t r S fy,al Vi N Re5Ance Rati

! Mo PR Eﬁ%ﬂa&glgo hé fﬁar o }{aggsa Filp]12 BeGnce Rating
h&{'F AR svalefi) oﬁ greatdnd)hhm%m in blhfeemhochmegt eup ereater than +30 in

Ihggg gggggtﬁﬁlj%legre’l ¥ |t g?rlggt%% m tJEAFOn El1p ﬁé)?ﬁ]esrle%tlﬁo%%nent "Film
c}ﬁ)%h&*ﬂﬁ&é Rutigs) isanyinfornal| tkst | ifethed ¢h MhkchndekinCio RAVAGS under
m xtures thereof, hi another enbodiment, the three

grstmnpsrdaoper@a@gu@dhmesomdt He tpsoltipg ciblnsiis exagingd visually for

b PRy o Dot FoaiafEhES LaPfie s liandard fim

hawil ROF AR tretigdisCakigae Bds@dfﬁmaﬁb@raﬂfr}ﬁ asSEsenipst. MEMb B@alﬁatlon is
to 20 carbon atons (including substituted aryls),

c onbiluraed bnan pp@af@bwvlthmqnvé@rablﬁ SKPEIenERh bHe ﬁéﬁtrefqrﬁ@e films
thre eg r t r. C

ylg.\sl’g g\i’l/eo %01‘%%8 r?u?éf %)01%0 3?(:)) ug‘g\l@ %t&’r%/l (ﬁn %Oc‘h%uﬂ?})le&ér arc
a%nﬁﬂéﬁ%ﬂ) b@@nieb@ale;oicceﬂ;tlbly &l castoinbsl enbodi ment, the
three groups are selected fromthe group consisting of
hi ghl y hal ogenated al kyls having 1 to 4 carbon groups,
hi ghly hal ogenat ed phenyls, 4gnd hi ghly hal ogenat ed
napht hyl s and m xtures thereof. By "highly
hal ogenated", it is neant that at |east 50% of the
hydrogens are repl aced by a hal ogen group sel ected
fron1the group. conS|st|ng of fluorlne chlorlne and

NN A oy Y T .



amoni um t etra( phenyl ) boron, trinethyl ammoni um
tetra(p-tolyl)boron, trinethylammoni um

woetr7agmed ol yl ) boron, tributyl ammoni um PCT/US2006/031273
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tetra(pent afl uorophenyl ) boron, tripropyl anmoni um
tetra(o, pdi met hyl phenyl) boron, tributylanmoni um
tetra(m m di net hyl phenyl ) boron, tributyl amoni um

t @24 (B Edrtaid Ieﬁmb&ﬂ%&ybph@%adao A@entibn lnb b ELR BED P Lgters
tetra(pentafl uorophenyl ) boron, tr|é£ but yl ) ammoni um

tm@da«(ed frashythg polyoveriaripmt pecesseseot mr@plgﬂ lmyq:ntlon are used to

anl umsalts ch a yl
{S ny fb%ﬁsg nt I\P?S\lll- Ig{ g{ ﬁ%ﬂ%% Icﬁl Oélﬂbﬁgﬂ of the present
tﬁ&ﬁ(&hm bP Qﬁ%m bkid¥tides} ,abe @m&m&tﬁw gy istitabileimeans for

tetra(p enyl ) boron and the |ike; djalkyl

s r[ngng fikms: a%ln@“ Qw@gpqro%ﬁp;l&m@gnqlh methods c;mglm fm rmation to
a%gh g n?%)é) g#eg ﬁ‘lﬁgn q rllcﬁgﬁmfj' gagpﬁgérdc MY Rbed in
pPDASmeS mll@(gmsmcmam Cmgmﬁmm lphgﬁsobam Qorp. 1986). In a
t et ra(phen or.on t

St oy oot T Y WS YRR RRRo AT i preset
t FrIv'éﬁ‘tﬁcf}P ay! 0y bk FS’M@& ﬁ{bdﬁﬁﬁ‘sesu'ch ‘ﬁ? de@ﬁﬂed fieine FALMERIRUSION

equi val ent 0083] In yet another enbodi nent, an
aMANhItAdr P@@CﬁéSué‘édTEIRéALSo M%&T@S éTA?PIaI HR2hunEven

in con W eroc onpoun The
o Stastargn o Flind ol She nEHE, nipdRAREHa e HSa AR, te
Nbidce@etor AKNHEER, dABHIAN gSadrilly iRTFIDM BBXTRESION CMUWIEUAL,
| east one nit rogen atomin one enbodi nent. The

h@R@C&% IMATEBMYbIRR ARERTHE piid 62% foresp@ple ng

menbers in one enbodiment, and 5 or nore ring nenbers

c ibl?ﬂ Ag‘l xﬁlﬁ’ﬁé}déuﬂ%lk forl chl%ﬂonm% Iﬁ‘ﬁ r(@éﬁéﬁk >;’Eeater than 0.940

f'or 'use as an activator Mﬁt an al I'um num
rr@yanhzécm%s upahiingitwedenranyuldstitablet ednditibhs dioe the polyethylene

conbi nat.i on_ of s tituent, gro
< G HOR BSET BB ARE T B B CoBH So ey 205, i present
Ol @h¥RY SubiReke@lets areabal thhodeadtiifal 18 th@ﬁbt' Such extruders

—~radicals, aryl substituted alkyl radi.cals,

r aikiladd $hosarhﬁ}flmg a@hewakigtmemrkdﬁyglnadﬁr@al 30 tar iji(bx m in one

radi, ¢ t ra I5a ical
PRtk SRS A2k if AL, BOSGRE 58 g an
C diugReey Ifrofrada)(rﬁi 5, sownﬂsmour @f ok ahkydimeagnbafiowm 200 to 1,000
radi cal s, | oxy radlcals acyl anmi no radi cal s, .
arlbyhauiin gnet nother ebasdimenl dnge, enﬁopéﬁeﬂéda 8‘?0089‘i fged extruder is
e C h
Sl Rl O DT OB o8 3101 i o
handgdimsent paidt fraal68r 1l 4o 6: Iluxmancvtheroambmdmmeancbfrom 40:1 to 12:1

het er oat of the lik exanpl es of ..
hyBBRoBsH cRhedent et FRAARRUEARE: ¢t angingy pmbodiment
propyl, butyl, pentyl, hexyl, cyclopentyl, cycl ohexyl,
benzyl or phenyl groups and the l'ike, |nclud|ng al
t hei26) | 5 QBHoSer thki-B¥& Ak Rah B tuséd. Y ibbhiey bmbodiaRhpR ¥, to 200
and the |like. O her exanples of substituents include
f i mmphyﬁr del isoresés 1apd 2 é?pfmub@%émﬁymon@ layes pdig pip another
bro c ]

RS 8lg £ CLLRRNEN mon i iq B R SR A acnt, the
erﬁi@ thviegt mondngrdieghe rygiig fron.0 B8 hemliztoae cenyboﬂmnent and
compound aresubstituted with a hal ggen_ato

a
haﬁr@g&ﬁ 1 rve dm eBPREhEMBedment ead Tkowa ddrd- mm T yet another
d I

SRR o Altln Pheblc B BRELCHROABIER aby SRS uf any
brembcrdﬁnamtddésbnbafd hereir. 00864 phidreular rambiodgmentathsl edvaofageous
het er ocycl i ¢ conmpounds that may be suitable as
activators include substituted and unsubstituted
pyrrol es, imdazoles, pyraztles, pyrrolines,
pyrrolidines, purines, carbazoles, and indoles, phenyl

i ndol es, 2,5- dinethylpyrroles,
3 pentafluorophenylpyrrole 4,5, 6 7 tetrafluor0|ndole



tri phenyl al um num and conbi nati ons thereof. [0088]
O her activators that nay be suitable include those

wdescvosmsd i n WO 98/ 07515 such as tris (2, 2', P@TAIS2006/031273
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nonaf | uor obi phenyl ) fl uoroal um nate. The present
invention further contenplates the use of conbinations
of activators, such as, for exanple, alunbxanes and

| PREiEE NErAghp U teRiiged heEdiThir aldisniaed Gh hes0 Suint globeed feed
activators include alum nunf boron conpl exes,

pextedetowidh e LI of 2bd 4k e adisyler sahedigenhel udi ng their
hydrates; |ithium

(2, 2" -bisphenyl -ditrimethylsilicate)-4THF, silylium
Sﬂi2t7 1{1}? &H‘?&f&@lﬁ%l S ﬁehzoﬁﬁs"eﬁﬂl%%l&q{i&ahéd?&and adapter 0 of the
comnmpat ni on ods of activatlon suc
Usitruger gehiged ifom 1é(l)°£tt0’ 830G on¢ eubbdiateant ndafrdmt HHC to

[ al. so are contenpl ated ,as act.i ads f.or
t%ﬁ) Guipgeathepse n*aﬁﬁigfﬂ?f g4 Franit 1Zt5@¢,et°a|1 P@‘é; 8- ¥§ panother
CahBddBkniC OIHéOtB ?eﬁ[ur@ &6 e rdté JRba! 1|60@@$@250‘10391n one
cation capab neri zi ng ins. Oher

aembmhments ami ﬁmt h?ﬁi’gl too?r308\6t1n \aa@thﬁgerabodlment and from 180°C

tall ce e ca st, conmpound are descri bed in,
nﬁ’ﬁé’x e’ée%ﬁlqﬁ BES 2 Beg 653 and 5, 869, 723 And
WO 98/32775 [0089] In general, the activator and
cat al yst conponent(s) are conbined in nole ratios of
api1sy aTofadilitatzad Bdties indaspudieg bf e fresent ftﬁelﬁtioh tle following
0. 1: 1 in Eneenbodlnent ﬁ from300:1 t? i n 2114 such
nﬁ’faé“ a5 0f SO XSG HERVCTIER HF i a5 0 5 vapt e sue

1808 Ereh@td fuhild! @r"to %@ﬁﬁ’éﬂ kiERbpe 8Mfe ﬁﬂ%ﬂl&p 1to 1:1
|n yet a nore particular enbodlnent wherein a
desirabl e range may include any conbi nation of any
upper nmole ratio limt with any lower nole ratio limt
ﬁ&ggﬂgig%yerein. When the activator is a cyclic or
0 pol y( hydr ocar byl al um num oxi de) (e.g.,

WR@inple t he mole ratio of activator to catalyst
conTonent(s) ranges from2:1 to 100 OOO 1 |n one

—enbodi nment., ~and _from-10:1.to0.-10,. i-n.an

SN ok TP RECTATIS, g, SHBRES Of b L hultitransition
pﬁ{etdl G stse\%t@g)‘r Jrild. YWeRahPRs afd éonﬂJa?z{tw'essaﬁ‘tE[é@ U\Mlﬂé one

i onic ionizing actlvator such as a boron a
t hzemple néanstiites of suppoteds nmaltitsphsitiom enetal catelyst @f dhe Present

r et sei i ST SR P SR AR D0

a nore particular enbodi nent. Gas Phase Pol yneri zati on

PIPpgRs6tidDOdmpd e seusiprylé Edialysuliti - transi ti on- met al
catalysts of the present invention are used to make

ol efin conpositi ce n enbodi nents of
prlfag;tln#\ POTURHBR G Sapl Cﬁilé(s%ﬁﬁ?fr B 5{12%?1&@@ qnitntafaﬁve SHaple
c n 0 | f
B B e SRR T OUDepTRls o
canlpbots dstshdraue ngas ttansf@dad mixd ea:utﬂacbgmuggﬂd agitated and

citdpdreactin upel ARarapoteRs SEBS el s 8 S3dic ©

pol yneri zation reactor to nmake a binodal polyolefin
conposition. Once a supported nmulti-transition-netal
cadBly A cehventienddrs@fanad proeided Davisorpo P silies), watch typically
descri bed above, a variety of processes can be carried
odes theifaBoWREDTeRANBSI t i on. Ampng the varyi ng
approaches that can be used include procedures set
forth in US Pal n%tPaN‘?c e Rize29, 678 Ricpdlsch those
processes are d I'n accordance wth the
i nventions clainmed herein. The equi pnent, process
conditions, reactants, additjves and other materials
of course MA|| vary in a glé n process, dependi ng on
the desired conposition and properties of the pol yner
bei ng forned. [0091] More particularly, in one
enbodlnent the processes of t he present |nvent|on

o o - . o o o o



et hyl eni cal ly unsaturated nononers, diolefins having 4
to 18 carbon atons, conjugated or nonconjugated

wdizerTasg2epol yenes, vinyl nonomers and cyclic olPefrius006/031273
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Non-limting nononers useful in the invention may
i ncl ude nor bornene, norbornadi ene, isoprene,

vi nyl benzocycl obut ane, styrenes, al kyl substituted
styrene, et Byfficdeeanor bor nene, 300 nyfgtampent adi ene and
cycl opentene. [0093] In a preferred ;enbodi nent of the
processes oFOIOBEY'present invent L QfM & &Bpol yner of

et hyl ene i sypr.oduced, where wt : ne, a conononer
(havi ng at P@ﬁst one a-olefn1ha€?ﬁga¥%§n14 to 15

carbon atonBPsi:from 4 to 12 carbdbmdtrons in yet a nore
particul ar gnmbodi ment, and fron? t.o 8 carbon atons in
yet a nore PAFticul ar enbodi men éPnpgnﬁolynerized in a
gas phase ppgepss- | n another eghodi ment of the
processes of ‘the invention, ethylene nmay be

polynmerized with at | east two different conononers

o33 naht wonyentionalygiliechwanylried uaderi rifregen at $ B aAbout 750
terpol yner,  1n..a er. hodi it 0 h r

¢ RO, BF e, din R aled  borF AR ean i s ORGP sl the
pahhytesuszesthed400 9 hilchyiiet abdsyant stirrigg @ncp lssturry of silica and
pol yneri zati on process, a continuous cycle is engégye

mhé?raaeirpacaﬂféaé%tnrer@tﬂrq ofeabeyt & CopbeptiSed prprdsyist bhve %t %
U o e FSAGRRLS! e VMR EEP P Ch o v

byiddddeto hieasluef opel ypeiodzat3isaninuted] Thbeitryither wapwexkd for an

fromthe recycle conposition in another part of the

c paditiona} 68 neippies a5 K st em external to the reactor

Generally, in a gas fluidized bed process for

PAGHCIERARP M PhSundd) #25 ASA AHIBTHERNE B Rt 85 Fefdht %
re mononmers i s*continuously cycled through a

f Isoliutbz.e T hixe prei-dilutdiesqiutbaeof butafiolandad-héxent wasdeided into the

reactjve conditions. The gaseous stream .S w thdra
£ VatReL FRMRRTREGhS Srie aver b ruaites, aad Fae, the i aies Hsld at &

- |t~ !?%nu]’i;égét%é?’&f %SC%OWPﬂ{utc%%ﬁléﬂﬂﬂtey&ﬁls%ﬁt gasishd
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Si mul t aneousl y, pol ynmer product 1S w thdrawn
fromthe reactor and fresh nononer is added to replace
t ie3giol Titaeivin edraniingde (6 1. DOOGIdsDpes dilated withaiso-hexane to form

CAERERR fy b, BRSBTS e

C ek AoNtheA ek ARIRH SintoS tiet PRk ARMENS AR Slukiyedier 45 minutes.
c%gﬁgnents may conpri se saturated hydrocarbons havin
fr

wieal thegaddifianb of the7salwliqse the slypy. wpo ebh@yedrfe stand Tor 60

react or _pressure in S phase process may vary from
1 onEs gFs EapmEe Y4800 heig (3448 KPa) in onb
enbodi nent, from 200 psig (1379 kPa) to 400 psig (2759
kPa) in a nore particular enbodi ment, and from 250

pdIgsK ¥y MAQrmptatlecens aniybire thepsras addgg to theysdwrry Aisanixture
par.tii adi ) a

3l S Bl A 08 5 SRS B 2 s
orfasteripddirs®dited fabot 606 tuhdSCof na a30roweighar ¥ cdoldion of
enmbodi nent, from 70C to 110C in ye%Fa nore particul ar

erfBgbylasbminoxag (MM gBpdolugne derrplied, BretAlhemarle) at ambient

p ' ewﬁ%%i n t r belcows. . _
[3&%@?ﬂfﬁéan e bg?n%%%&%f§§%§S%n§gn%$gn? t‘% %&o?@é%m“w
meyyclopentpdieayl exdrdoyivinn difhabuide ngpsaaddad hotoythe M ARe s@lition under
salt such_as al um.nu tearate or other. netal fatt

OB BuAgiaRA- Mogne AbteddALsRedlagsr mishirecantiayed for at least
cPaxykate metal salt with a supported,
multi-transition-nmetal catal yst of the present

invention jprior to its intu.duction into the reactor.
[0099] In certain enbodi nent’s of the present

invention, the multi-transition-nmetal catal ysts of the
present invention may be activated by any suitable

means known in the art, either before introduction

. - . ey e —




multi-transition-nmetal catal ysts of the present
i nvention (including support material of the present

wonvenwsown havi ng an i nproved particle size PCT/US2006/031273
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di stribution, catalyst conponents, and activators)

wi th nononers in a reactor vessel of desirable
configuration to forma polyolefm hi one enbodi nent,
t3€36f OPB@MA@M&E%&% riRluACBieh vl ddE® Vial §RG! Bdzzle into the
vessel, followed by transfer of the fornedpolyner into
afist hectisevessd, (confining Be@reviessky-prepered démipm tgpetiow slurry)

e herRE SRR AR ARk Lof oY NPUEH AL NEnS QBB tion,

SagTRitiBh BhfilRKieint the FHrdd wattiOnTel et Sanotaaelt hmt OThe resulting
etc. In a particular enbodi ment of thetﬁrese

i iente that, ineludeds theprommaentivensemple eailxsttthemwas dried at a jacket
cat a

BB RS A8, ANRAHOTS RO AL 8 s tan
f Glelpbyveserbanti soTled | @mpafatizel sampslbe datplysty ahef | was eﬂedl in a
[0101] To. effectuate the polynerjzation Pr ocesse

t Relypicazion ﬂlﬂ%ﬁgﬁ%ﬂh%@ H@CW{ the sandj 1opsh)élent1fs ed in Table

with a gas
?%ﬁ% g?ggﬁh§%%e p rtla %regghre of ethylene is
control led at a value in the range of from about 100
pﬁ@a(m Mpﬁm}pm@iwb‘bwleze’@mbfstﬂﬁ&no kpaa) In
certai i ments,. of th
PR b SR bBR e St SRERRO BT R bt G Bptive
fS@ﬁEFIbb@H’Ealﬁt %Ynﬁo@lt@hom 0) k6. pr[alﬁhl’&?]as Aollows. About 1,100

al um num conpound, or m xture of conpounds, such
a@omrds@twmpusnsadwme was Bersfersgd it amitegpntpUuEeade geitated

f
|t FAEA By MRRAL R B 4 oy e
al kyl al umi num feed rate conpared to ethyl ene feed

r a189), Aacahventiomabgilied wapprovided {D@viaen 9$ﬁ)$ﬂiben ag wiappeed in the
articul ar odi nent 300 wt.
PSR oS C RSP Sraaicara Bt cRed Ryt B, Bt of

-~ WiDavRRE 693 giﬁga VMsed @@;ﬁréﬂbré/ Clondpafdive %ﬁﬁlbo@i’cﬂ&st No. 2 -was
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enbodi nent, and from pmto 15

ardehydzated ib @i afeaﬁ5°0mrﬁéheéuthalauu émqgam eAb wg&)%wmds of the
SRR AP FAPL AR e oA Ul BB

t Wﬁl@eﬁkﬁfeﬁboﬁ@ﬁﬂﬂm@nﬁ’g R Gheewhershirty efisilicik and Hekanessaaehed a
or different and i ndependently selected fromCl to

altepperatur@aipppuid &6, abeut 880 apawisiply I5aveighi % ﬁ?léltl% af di%utyl
' err%:%l%glu#n n%e%&%%r(sw{%?\kge%@ o'iﬁ%o‘fl gJasfa]rdlﬁé{}] P?Na ! eslurry

f epdr halegiod TG BGmites. eThy Iskiey ﬂﬁﬁdwz[sai’nebed fandinfadditional 60

0.1 w. ppmto 150 wt. ppmin anot her enbodi nent, and

f s 8t 9t°C.ppm t o 100 wt. ppmin yet anot her

enbodi nent, and from1l w. ppmto 60 wt. ppmin yet

aﬁ&ﬁ@f rBlﬁE‘ipoq gﬁf@ﬁ%umﬁ?w ok a8 Re g Wit isBR a{n% t4 QOPM a 68R¥Bight %

inyet a trcular enpodi nment, ereln

desiutidhl €T H@ng@dlﬂmyd soltion H€ batayiok:mﬂso-r}nakammaﬁ aduled into the

upper limt with any Iomer limt described

neieich POSOH B TBREIOV, SO EEUAS g R figsIpmy gvasreld at a

oxygen

Bt HEot Bl Bl i B R ion Y O

a rate in the amount of from about O. 01 to about 1.0

wei ght ppm conpared to the ethylene feed rate. The

oxjypen Tianiwe teteachborida (3,1 ipbondsawas dilmtbdrmigh isechezeneoto form

el i pj nat ul.ing of,. for the.rec

cbrhmersht b St o s e SH R0 Bufen of ubSRcil g n iso-
ot her conpounds may be enploged as optiona

anti foul ants. Bi nodal Polyne()Product and Fil ns Made
Therefrom [ 0105] The pol yners produced by the

processes described herein, utilizing the supported,
nultltran3|t|on netal catalysts of the present

o, . o o



variety of conpositions, characteristics and
properties. At |east one of the advantages of the

weuppastmd, multitransition netal catal ysts of pPCiaIS2006/031273
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present invention is that the processes utilized can b
e tailored to forma pol yner conposition with a

desired set of properties. For exanple, it is

CRRbETEIeAt Wek hi@d info Eler Véisel esmbaiflingahit Shirty mrcts ntigutes.

supported, multitransition netal catalysts of th
E»mng ity edditiom of S Folgtions | the skirry wag @i lgrgae, stand. for 60

havi ng th properties as the blnoda
BﬂéﬁﬁfgESWH%§%PFHﬁ§aﬁ§?US 5,525, 678 can be formed.
[0107] The polymers produced by the processes of the
PlOEAENA MARHetalDcerdeyBi @@t |tiereivhy hdled-tb alseslupg) Viky mixture
have a denS|E¥ in the range of from 0. 860 /cntSi;
oh@w)eeg/péepase in %tﬁ@a@%@&ompurgﬁi ond azign ‘(j‘?sé?ht is vessel
5 C r 0 fp

36 Y Rl PAE, B0 pOHAR. oFTREI0 TR 20 MR of

eﬂfea@lam&ﬁmoxéﬂeo l(fM)\@)OSn gbbhnsna (sopilicd5by gAﬂmrmleh ayeztm‘etent

rmrepanlcm r enbodi ment, from
gfeEIPeIYIS. ye smér &° éqﬁﬁtﬁ j Softion @I%bZé gng’r‘?t“% Sor atbesrn %utyl'
t Egc%o&n%aféngf Gt ohikd d»fﬁﬁorﬁie”@ﬁ@ adh@idt infH BRI MAO solution under

nent, greater than 920 g/cm 3 in yet a nore
pemtstmu hgitatienb b kimgruf theaM@fng’rr@mlbpeItethter gominyed fprat least
ﬁ%ﬁﬁt a nore particular enbodi ment. In another
e 'W%%t the pol yners produced by the processes of
the present i nvention have a density in the range of

Eﬁm] alyae M A0l b €aie Inikturé st wik 46Rd ghx spray np1Odito the
ners

derived fromthe use of the.s orted,
it reac }éﬁe ivessshégontagning theaprayipusly-paerarasy i %@‘gb%eaetto% farry)
bpgeﬁnﬁﬁt hgtqod] BY B twtn% deRs ﬁ% &b Jmetl\@Ametaﬁo&ne Qigdltlon

one enbodi nent, and from 0.420 to O.
| gigaiohhantiendioti thenﬁl;st acadtion orssel ﬂLBOarlOthef) h@Oﬂ dl megﬂtmg

d d fr
it fan ot ear e s S e s 80 a0 ket

- MR RS0l 5T 080 Xyi PRl WS BRI ke Vlatile coitbrt vARYess than 3 - -

| ower bul k density limt described herein. [0109] The
povejghér perpersduc &bl bgommatpteocsembs cofalyshethgp ewantused in a

i nvention.have .a _nol ecul ar

o REPr PG EHE g8 B BEthedoocly GiHer P CpHRiSh Al Bedin Tablc
WQHB@M&@&pW@H@bkmébbh&h&bmﬂﬁoﬁﬁ@ﬂt5 to 100 in one

enbodi nent, of from10 to 80 in a nore particul ar

enbodi nent, of from 15 tg 60 in yet a nore particul ar
erlseRAT et of anee Gopegpst $0"P856" n yet a nore

P46t W aﬁmﬁl }'IE‘F b E)Qﬁéi@l)f ﬁ{bep@@ni’ ﬁﬁfeﬁtlé'@g@anﬂﬂe Caaalyst
d scrlbec ocesses ha e anelt index (M

nmwoemomyNASBM therl 288, pﬂ:ﬁﬁb@ ag6followst hébo@tn 4408 fpounds of

fro dg/mn to 100 d n one enbodi t
0 B GG LE S H7 T R o JAFEP R et gildand
enhadiddgBictioh Vel . P tdhpBiaturé Of @ jABETT ik dehatyRie
more particul ar ermbodinent, and from 0. 03 dg/ntn to 2
dg/mn in yet a nore partlcular enbodi nent, and f g
0.1084K g silisa thaving @g/improvied PyEicleasiabistribation ¥gs grovided (Incos

[ conpri se any
canbi maeon SRR ARG AAGR O POU <7,
[imt. [0111] Polyners nade by the nethod of the
i nventi on haAecrage Pdrtitle Siz2: 1, aszmasmsed by
ASTM-D-1238 1 /21 6) value th es fromO0.01 to
50 dg/min i cdMeBdi nent, an QWQ} MY to 30 in

anot her ean%tgg and from O. SIB%ﬂ%%mﬂ yet a nore
particul ar e |nent and from3 to I5 in yet a nore

particul ar enmbodi nrent, and from about 4 to about 15 in
a preferred enbodinent, and ffom 5 to 15 in anot her
preferred enbodi nent, wherein a desirable range is any
conbi nation of any upper I 1 limt with any lower 12 1
I|n1t [0112] Polyners nade by the descrlbed processes

o r Y. Y.



enbodi nent. [0113] The pol yners produced by certain
enbodi nents of the present invention nay have a

woend7aismeaver age particle size, or APS (deternpaeaskyne/031273
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usi ng standard sieves), ranging fromgreater than 150
m crons in one enbodi nent, and from 150 to 2000
mcrons in a nore particul ar enbodi nent, and from 150
to 1000 mcpgns in yet another Eyd@gbment, and from
300 to 800 mcrons in yet a nore particular
embodi ment . Dféi nes {e.g., particleBU%ERS ng a size |ess
than 125 are typically pres . ess than 5 wt %
or |ess tﬂgﬁwﬂ W% or |ess thaﬁﬁgn%§3% [0114]

G anul es of Dgabymer material aré4formed fromthe
processes described herein in making the polyner

products. Optionally, one gr. re additive Yy, -he
blo&thl e dhsitiers e/ Yol HePap g ar aj 226+ cRpdihoB Dounds of
Pfh%ﬂfeﬁ?@x%eﬁ%@%é gg—g]ltﬁ siliddCthBR WaE O tbted Wih RRE 88t idrous iso-

i nventton may ended and/or coextruded w th any
ohéxane,pehijemerder Monstdnt sfitringg Qneartind durryiof dndos ESp 6l asand

i nclude linear, | ow densit 0 thyl e produc Vi a .
AR PegTRER: LABR G, FR R OBRRR Y ol eisht
c i ;

G2 i b PIBKSIEAUBIE Gupihige ok ve
t hédeditkehe §l00gSfeil periodeephBH mirtesh éllghshetiry dlenprascaixed for
of praduci t.he bl e of polyners and one or nore
aﬂ@?@ﬁ@@%ﬂgaﬁpgwb%ﬂéﬂgp'nDre addi tives, as noted

above, may include other polyners), sufficient mxing
ppfilﬁﬁ[) Bhtabof %%p&inﬁé)ewﬁsodiﬁﬁédﬂﬁvﬁhﬁi@ﬁe)@n@fﬂ foRmm 63 eeiEht %
Wi e e

produc prior to conversion into a finished

psadtict.. Thisepuestilitad sofutisineofdbuignal He ispdbexang agsadded inte the

polvolefin is to contact the. ]

o7 =eh ey b ERD R o RS RS ) sy T, g ot o
| Rerh@ath dN5abC FQ2sH @inuedsavhileamder dtnStafibapitation be
foll'owed, if desired, by nelt blending in anextruder.

Anot her nmet hod of bl endi ng the conponents is to nelt
blieAy {THenivenistraehlprids 392 ppuds) was dieled wWilbsisernerang)tg form
| X . Br lq: . . e
0SBl TR Ol BRSO R0 n
ehbxardethsn iwesl added tihtoséhe nedee]l ynfaaring ltheaslurifober Afhinlimites.

not . expected to.inflyence the measured propertjes o

t kellgwngnibe @éﬁt%‘s?é fhgroTgion, e QPE%‘N%JO TRtk }Ooﬁtam(I for 60
d%ﬁﬁﬁk?ﬁﬂ;&ﬁ%@iﬂueBFF4Q?nSity’ r heol ogi cal and ot her
propertires o fhe pol ymer conpositions of the present

i nvention described in the Exanples are nmeasured after
blieuasii g MulGihetabecent i tule theo | waseadded tpthsi shirgn s This mixture

1 Non-|im.ting exa es of additjves. i.nclude. ..
L6 et RpPielan £ ERTAG RO g Eal BT s el
9160l hdanecepRllY GBBHEO! POt Poasds ask iPxidantight % solution of
nucl eati ng agents, acid scavengers,gflast|C|zers,

stragghylaluengoxaant (MO oisi deluergeksupplipd dwi Hbegate)sat ambient

other ultraviglet |ight absorbers su a .
carhe b g <.t oMoy SBFh *of (G Choynds of bisn-buyl
andycobaithdieddeftconiugl diflvacidatvias Jidgdrembsthe A sulakion under
fillers and cure agents such as peroxide. [0117] |n
paronsteni] agitatiomt Mising ahths l\éﬁ@/@?taﬁwmﬁ EptuEg gqRtigyed for at least
or 1%' hosphi tes, hindered am nes, and phenolic

ant1 oxi dants may be present in the polynmer products of
the present invention fromO0.001 to 2 W % in one

enbodi nent, and fromO0.01 to 1 w % in another

enbodi ment, and fromO0.05 to 0.8 W % in yet another
enbodi nent; descri bed another way, from1 to 5000 ppm

by wei ght of the total polynmsp conposition, and from

100 to 3000 ppmin a nore particul ar enbodi nent.
Non-limting exanples of organic phosphites that are
suitable are tris(2,4-di-tert-butyl phenyl)phosphite

(1 RGAFCS 168) and di (2, 4-di-tertbutyl phenyl)

o - . W O "rrA R L NN




Tri(3,5-di-tert-butyl-4-hydroxybenzyl -i socyanurate
(I RGANOX 3 114); tris(nonyl phenyl)phos rhite (TNPP);

wand7@stmdecyl -3, 5-Di - (tert)-butyl -4- PCT/US2006/031273

10

15

20

25

30

hydr oxyhydr oci nnamat e (I RGANOX 1076); other additives

i ncl ude those such as zinc stearate and zinc

ol eate.[0118] Optionally, fillers also my b e

i ppedoydElle MA ONdetpitdoene niptuedthenh svasfadtbd viar s;ngnnozzle into the

invention. Fillers may be present from0,01 t {

| rsh FRacHFlb UERSFIRAGPLEERAE e GHPGOUSIY-Brepaisgl tgngpmg ot sftry)
S n r a1 tR eech® addition,

V\fvrgé}ooai hér%/ogit oi:jlfnh(r) gélﬁgnbﬁ@%é %ﬁ&‘ t?rat)stl&b?gaf: Hideel y,a ition

begrtwem donfiuednial e Sirsit réa’ctrdhesmdbfoe ahoilhle1eheun nc¢hedesplting

ut are not limted to ita di oxi si.l i gon .

ki) et he BT e veBhbh 688 was ared

PLELPL ?erﬁpjeré’cﬁrer&{ﬁ()f’c R VROV PSS ultB Ak FAAHeRBAENt was

zinc white, |ithopone, zircon, corundum spine

ajeas thas 3 \Baglylttmcq@omﬂbe sarpple .carntysmﬁ the @resnlﬁgméﬂjlrﬁp@ then was

car han bI .acetyl ene blagk, dolom t Iy o . .
c i laR ace PR ARG a3t B RA e B Rliths idgpified
Mh T4 1 8 fofh %&?etﬂlen@ol%ef@n@’&ltﬁ@ and/ or HPO 4
hydrated or not; quartz powder, hydrochloric magnesium
carbonate, glass fibers, clays, alumna, and ot her
mktiad-BediFebenesizatioar bonat es, netal hydroxides, chrone,
phosphorous and brom nat ed flane retardants, antinony
fdl?ﬁf %ﬁ&)%l}‘tﬁé}&au&isl WERNSnddch B %Qﬁuﬂdéﬁgg 8§ phakb Qﬁﬁdized
ers y ‘particularly include any other ers and
pbed)wclforl The ﬂumimd:bpp pomade ¥mofwolymet zr@mdp& Tl[lQ)g.aEQQUS feed
t ot al ti oxi dant

L St elsn aa 19 Riel koaMeR RS iR opiititer ppers mied

| Rodelifer BR! Y BliiNE Q8L afBilRaRnt hAM Intedduch® b aBerteycle gas line
invention, preferably less than 1 w % and nost

p mp$tgqagbq>fythe teackes ed. hiionomers\gf 1%%911%@‘?@ mpedyas the gomonomer.
t %@lln&; Qﬁﬁgls%o\b UWkes L)f) 2 egr%g{y\ﬂ@]gs ?%GHl%ﬁgm@’ wkRE€eo trolled

process o e |1 nven hereof are USG

: At io-Blagaih dixed Rgm@psitiad tadgets. aShd eﬂhmen&hereientrqtilqmewwni)ntrolled B

fiber extrusion ang coextr.usi on as

|
ms<|> ainfain;agoestan HhHEnG P LRTas R %Oﬁb ?’Zﬁ Bﬂa " Fhp hydrogen
'%a: sUdgeBhavy Hfanffﬁﬁt Eddspi®e b &16@511 Wetﬁﬁ@ffé ﬁﬂﬂ% PAio06f about
by l'am nation useful as shrin I'm cling f
stor@tlc hSifilanly, Swalatin@ffthe fey nata t@nthe dedotdrna, 1 bnf&nrk to that of

PR RN KBRS L0 RGeS hyine

magth&abxpaakaas Fel td Ml sdakiodlas! dnn ertﬁfoutaﬁrrbn@mratetv@s 0.25
i n food-contact and non-food contact a plrcatron

Finounds phexyege neemilliopi pﬂwlﬁ@o sthylenp o heionaentigtign @f all the
mel t bl r.at e
n&R3%50 \\}vgtég] {%era?nﬁr aﬁ {;r? pﬁeréig rﬂﬁ(gmé@g#/&gg t'o Qﬁsure relatively
n&rdhstaﬂtt DATHOEIADLS in oteoécgmter daestreami.c. Extr uded art icles
i ncl ude nedi cal tubing, wire and cabl e coati ngs,
geonenbranes, . and. pond || ners. ed ar es. i ncl ude .
itsLh tawdswtﬂ EPaR) arasa et Atigeiomd! ey s pel Gsine
g}u I8 mi A e4rHiEr. h‘?‘hhﬁ:‘d’l lﬁﬂnﬁtuﬁrc' (TVIAY i vhsf i@RAted into the
tarners an toys et c. More particularly, the
pakyyvking ganaten ncatahyst f(EttlhmZhsgbf -Nake cgtals'ste rits natnmadmted to

SRS Bl R s e o Y ol pet o

fr 98 ingt ?ol}t@l@t @hﬁfcﬁa@ Ss mdifkafne@Mh % ﬂﬁtd%dr@tzﬁé QySthe Ncodtinuous
nore particul ar enbodi nent, and from5 to 30 mcrons

i rflgreof thermake yrefeed end recydergetiihrangh, therractionorans. Yosupsriicial
mcrons in a nost preferred enbodi nent; and conprise
copolynmers of ethylene with C3to ClO olefin in one
enbodi nent, ethylene wth to C8 a-olefins in a
particul ar enbodi ment, and ethylene with C4 to C6
a-olefins in yet a nore particular enbodi nent. The

resr ns used to rrake the frlrrs may be bI ended Wi th

o, o s o . I T



Gel Count of less than 20 in still another enbodi nent,
and a Gel Count of less than 10 in a nost preferred

wonthardizoment . As referred to herein, "Gel Count PCTAIS2006/031273
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15

defined as the total nunber of gels having a di mension
greater than 300 mm per square neter of 25 mcron

film The determnation of Gel Count for a particular
pgasym&ci@rm_ugtﬁ/ge@ wddhdsbEto spsskithigd Thereiohdiel@Vsperated at a
[0123] Described alternately, the filnms may have a_

Frateh prpjsere aheeouRa70rifig.  AARngitaie 2) constagt tegeter fluidiped bed
+20 _in.one.,.enpodi nent , t h o+ '

Py R o SRR Bl ) BB pBNSRHp or
edbedi toeddcomifodhie) ARPERMABE th BRd kA1g of | eaB Rehadsitionndle to the
test method in which resin is extruded under standard
oB@]rYHteFlﬁgtl‘QUi delines and the resulting filmis

exanm ned visually for surface inperfections. The film

' ﬁ)l?;il]nﬁﬂé §fidiRePbé et BRERaNEd 2P ShadHshH: by WA afing a
FAR rating Is assigned based on operator’' s asSessnent.
TipbgioavH] thabednt & sate @qdaldb éble mte afi fapmtiab @f paitichlate product.
caonsi der abl.e experjence. The FAR reference.filns.are
TP IR it P REPy SgecoBmoat it 3108 o AR PalF T L0 g fixed
+201RRCCHARIEET TR RaboP gasi@mdded MRBAE hrdkiliot d%?iﬁg RtAEhErge is
by customers.[0124] In certain enbodinents of the

pvestedto prlaegtand mot recwplicd rackhto theirgantars Phreoptadedd is penged to

L YRR STk S, G gL

Palktyodeh t¢ aeHeasitt apy Gadd quahttigyrsendual oatalybi aad covdtaiRstor

wi t hout additives, are processed by any suitable nmeans
for formng films: filmblowng or casting and all )
Ao het Cafaly sh 4 HL PN heoéagelﬁﬁf@@ elsingy Fl%é%gapﬁrse?_basw by
U Aefin: |thé)tritaﬁi'uﬁf(écﬁ1|ten? b¥ ﬁﬁ%@%a%%ﬂb? Welte@dud $84fihAfEntehk found
PLASTI PROCESSI NG ( Radi an rporation, Noyes ta

Com ghe peRbict. [Theatitpsint content! 9f preeproduedwaniodiminad ,using a

i T o U R

- BEX4 Q&i%{%\llﬂ&l- anyREERRcesMNHetllyfdnd, pA?RAIPEIE RS and reactor- - -
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(TAPPI, 1992). Even nore particularly, the filnms of
t Hesiganes dinte betwesamobmeriaatieruiSown fil ns, the process
for which is described generally in FILM EXTRUSI ON
SS, MATERI ALS, PROPERTIES pp. 16-29, for
%%I%ﬁoﬁ%ﬂ Any extruder suitable for extrusion of
a HDPE (density greater than 0.940 grans/cm 3)
opensdlt iThg progertienrnf tiie sialphére weon deteimoined flyr thehéollowing test
pol%ﬁt | ene conpositions described herein can b e
uded™ b produce the filnms of the present invention.

SUChl.eMélt!dﬁicﬁx?E@MOEﬂzt}@-ddﬂﬁﬁﬁms ki | ITad Iie_@int Remalilblended
Such extruders include those having screw di aneters

r angi ndcémpernded) with 360Gmpmd-1648, g 68, and P 00rpm: zine

35 to i nat her [ hami n

out put "SRR oS HelElzBr R, R 4nHoRteR pastomete
enbodi mesttumeiin tyger @M. 52000 1t Gollovd0e ASTVI D103 3-m9@TIL Teer grams
enbodi ment, hi one enbodi nent, a grooved feed extruder

i s usedsingaivsminiReutay possess a L/D ratio of from

80: 1,t " e i R f . -1

anot fer2isfey RSINFORRG hiERlin RRCAQTTR it {20%ph 1oto,
anot herl1586bgeh nie1i8, add500° epn3Anst, teellbfized, i compedssion molded

anot her enhodi ment.. [0126] A no or multi-layer di ,
can b CHYEHe P 489%6’5%%?% hely gepdsisgingime and density
nonol aygh4;8hi ol : k683 . mm nonol ayer

die in %&%%Splméﬁigﬁ%%@ lg%’gp[abiljsoo to 140 nm

nonol ayer die in yet another enbodinent, the die
having a noninal die gap ranging from0.6 to 3 nmin
one enbodi nent, and from0.8 to 2 run in another
enbodi ment, and from1l to 1.8 mmin yet another
enbodi nent, wherein a desirable die can b e descri bed
by any conbi nati on of any enbodi nent descri bed herein.

Y Y L o I Y )



enbodi nent, and from 1700C to 230 OC i n anot her
enbodi nent, and from 1800C to 210 OC in yet another

weonharchizoxent . [ 0128] To facilitate a better PCT/US2006/031273
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under st andi ng of the present invention, the follow ng
exanpl es of sone exenplary enbodi nents are given. In

no way should such exanples be read to limt, or to

def i he BulkDeagitpeTld rdsineisi pouestd viam 7/E>§Aﬁﬂ?ﬂﬁﬁldfei‘aﬁﬂhﬂ ifito a
[0129] In th fol |l ow ng_ex nple t hree sanpl.es

Suppor (864 VRS YT Of G0t aThe dulk %rtsgwef@asured as the
brepar aikia WPr AW\ 54 B A0FRIRALDL LVESHBLES wh! | @

one sanp constitutes su ed, nulti ranS|t| on

net ad4. dxtmaimie tRitfoldoye ‘ﬁhcemin isi m\zhﬁﬂendad vathet530 ppm 1-1010,

propert.i of t sa es ar is | ayed ipn Table 1.

P obar PSRBT oS 200 R LshireeiAed: gl prpeser gy disk 25
conmpar gihV e RIRLEr Gal ab)()shuﬁrﬁlfi&r r eﬂle&ﬁu&ﬁéﬁ' Bc&ﬁ?red on a
Conpar ative Sanple Catal yst Conposition No.

pr epar &heamefriss ISBV@OOAbmgt-?SZanDﬂa@@,Lmbé nyh dwga,;mt&@QT and
i SO- hexane was into a nitrogen-purged,

agit at élageé]ﬁanﬁyaglpaﬁé’dl%rperﬁ #7%n vessel. The t enperature

of the FlowKadexeResuels kltdlerded ME3130 p‘rﬁfIVlQ)]Ol 0560 ppm I-
silica was provided (Davison 955 silica), which

typi calloy, ad SO mwn | Gubtn Poblebirnds t ands moagwedgen a Goetifert
Parti cI (o] f

o o1 tesitpfdter EILEK BB Y BRmarl) siEhRE RS TV D-
m cr ond 2B8-900°C/20600 gramms sinfedMéthdd) Ex@pflohdid3Rd ATAIRI-D1238
conventi o si|ljca was dried der nitr en at 875C.
About 75@% %%895 are Ehﬁélsaéffdf'-‘i]?e(in‘é’oﬁ Vel o peafasopily aflow
then V\@ﬁdé{of@é e ‘i\Oth/ﬁlﬂ? 2RDMETOMP O e ¥BE Gesiiti |1ﬁ the

under constant stirring. Once the slurry of silica and
hexane plastaheer mmeﬂpﬂhmngmeasﬁremmms HOCminiteutatli? Shan the

pounds 5 .weij i butyl nagnesium

P e O 12 T R s A S R bedtidy s Madded o
the 5| KRYF: OWNTM potdduce oF &57@8”8%%r0\7@d326¢4)r I Yalibration
then was m xed for an additi onal m nutes at 540C.

- [0133] sBwdaids| werpl prepgesdndiom \imodel| JHIRRE \ynpterial from actual

i so- h.el)iﬁ{)]cglghfgn fr8 M@t g/% ésﬁ‘ldgﬁéqdé%[?f laHélSI fo}-%escals content by

pre-di sol'u |on exane

added iEiememthleAmﬁgsglln@mﬁIaamgmgl theatL&kyLr ry over 30

m nui es n hen the slurry el d at .a tenperature

of 54C g?sﬁsﬁalmw iog e EFﬁE?éF g’é?raﬁ%tl Za"nglshlpeieenzene
[0134] BhidaRhd! QE&L@QS@%B&QW%%/I&@& hngBQ&' ﬂqﬁéne‘gﬁﬁT) The same
diluted with Tso-hexane to fdorm a

sol uti cmlveﬁhwgs psed-aditheiSEC adudniit iPotynadr st)luttlam were prepared by
tetrachi. exane t into th

besoor il it deFel R 6P I TR il aPrSprialé votume of
Fol | owi g tehﬁnﬁﬂfj%/l feldogbrREntt@nS PAninOfrom! NG t511Us &ﬁ/%/ms The
allowed to stand for 60 mnutes at a tenperature

54C. [ Geswle valyworaseriadsod mdagei i gp éllftQV@ﬁ o3 hawged 160°C.
to the sl “rftiéfrume'ﬁt Sus%hxgr% €, h@z%n{%?eﬁl i%ﬁ&oaiq%ﬂ ggl genneauon
separate nitrogen-purged and agi ate Vesse

vessel dhirsr8étoagh r@@@p‘é&dwﬂbthQtZﬁ; ﬂﬂfﬂﬁ@iﬁlabfreﬁacfﬁ&neter that
wei ght % sol utjon_ of nethyl al um noxane

t ol uenem%%suﬁmtheélf&relned&w@esheaqe a%meelmiex of the solvent and
t enper

of bi 5 e 0 do el I Btiora oty £ B fem was
was addesddiant4d Che nMﬁ(ﬁais dibwt fateno fuln@l el /mim sidamhominal injection

agltatlo tall ocene m xtuyr )
cont D nuetimept 300 micrelteso hﬁfﬁ%nf%'é’m[eb ayratpHEs (UL gl Mixed-B
MAQ Met @lilRsEREctisgi ure then was added via spray

nozzle into the first reaction vessel (containing the
previously-prepared titani um fﬁsaCt' on slurry) over a
period of three hours. After the end of the

MAQ net al | ocene addition,



agitation continued in the first reaction vessel for
anot her hour. The resulting m xture that included the

woaenpasetsd ve sanpl e catal yst then was dried at parjuaedoens1273

10

15

20

25

30

tenperature of 70C with vacuum applied until the
vol atile content was | ess than 3 weight percent. The
conparative sanple catalyst then was used in a

pol ynerheg sdphifioh ¥ffididhcq of éfe doName sdt s lcalibrated deingtaheries of
conditions identified in Table 1 to forma

pol yet hgrrasnie MWDy relystwpo sitendsids, pajshr aeflests ofhe  expected

Conparat i v | 0137 > .
Commor bl ST TR AtE! <D upicb e ATERAN s or e
Conpar adlum@ s&iangl leastad ahdisiduslgopwsyrenconaldards?)anging from M,
prepared as follows. About 1,100 Qounds of anh]édr QuS

i so- heRhAPUSOttP APstU0: (08 piis Used 1 ieepesgierhp grigration curve.
agi t at %JH% @Egtstﬁ&{&egtsfhawggfeoc&tiﬁglgcggﬁom TS EPYRUNE of

of the was set at A conventi ona
si |i caAwdrgdy MassetiufeBay bsan Ghbvadedti oarceas Teasssuse dhternal

1 oxceBiREr: PRd\SaF ARarOBEYRL i Gsb STpRl s diEive o

t 0 pr epahR o PERR HBLiLIYE fo12INB TR wRdt@ nkeker Niaker t¥VBE the positive
dehydrated in air at 875 0OC, rather than in nitrogen).

About agect pedkdefat detseminétg theattedtienrelumei fonedchgiolystyene

then was _conbipned, w t h the anhydr.ous, i so-.h [
undor " SERERE R Pt GeBR BERGOY TrlsraRE N ol o
hexane coeest Aedlev tREPaEatndl fzi0f salsed. 400C, about 280
pounds of a 15 weight % solution of dibutyl magnesi um

i n heptarrelipmstipn| suse KoMy vooelsaiiar i wHymah vasd gereratgd by
t he sl . .0 ] I

then wieetdihe SBSlohOGh Ao R (it BhESn WSDIS HERY for cach
[ 0139] pBlysirae sfaitlaf, pod fiis)g theas datalsat ®da Bndtorder polynomial.
i so-hexape to for 65 wei ght, %.sol.ution, Thi.s

oro- di PabstTes SAEHs Sert GrelA ViR VO RER A e, Samples
added kO hlB- UM WOREMMAY ThOCIGHRT P} A& VBEotec 3.0
m nutes, and then the slurry was held at a tenperature

__of. _54CséibwagQusmgupdatedwialibationdenstapthst ant agitation.. - . ..

[0140] Titaniumtetrachloride (36.1 pounds) was

di e i th, i so-hex for ' % .
B AL DR AN LETER B e, whorein e
t etdidmbt diniedearied fr@n hibyae 6thoars. WBschaasieslad cdndutteé using the
vessel containin slurry over 45 m_nufes

h i
F GPRG &P HGIORE S35TIo6S BOtEd PHATBIon KB IR e of fhafaggctor

al Yot ' ; t
SRR Ui 8 ! BRGNS s o
t ethyemeshnd hydroghi svens xutooductddipbtesm pf dparreattombed into the

separate nitr n- purged and agitated vessel,. This .
+ RS ot Rl RO een st ot B AnRER R e KEsFle gas tine
Weipditdan® B Bletbdcit Bl MBkRydiddual MevPeRthEd arldhydrogen were
tofuene (supplied by Al benar|le) at anbient )

t eopleliadyteemainiain, fixedt esmypasiiosolatgeison Toe cpgcentistiomdef gases
of bis-n- buimgl (a:li(d-? eg}radia?néfl hzi rconi umdi fl uori de

Wa TG JHET P HYH 4 RE SO under const ant

agitation. Mxing of the MAO netall ocene m xture

CQR/iCuaRETés0 Pré@dedin@ast 30 minutes. [0142] The
MAQ Met al | ocene m xture then was added via spray

nozzle into the fir reacti on yessel (contali

oridislo e, gh capispce e i R Bt L ) g8 Fethod
pefi .0 r h t

T e A R A I R S O A O
first reaction vessel for another hour. The resulting

m xture that included the conparative sanple catal yst
then was dried at a jacket t.enperature of 70C with
vacuum applied until the volatile content was |ess

than 3 weight percent. The conparative sanple catal yst
then was used in a polynerization run in a gas phase
reactor, under the conditions identified in Table 1 to

r - o " ~ o o,




j acketed reaction vessel. The tenperature of the
jacket was set at 54 C. [0144] A silica having an
wonmprosexdoparticl e size distribution was provi 8ew/US2006/031273

(I neos ES-757 silica), which typically has the

followi ng properties: Average Particle Size: 25

m crons Surface Area: 300 nR/gram Porosity: 1.6

cilgddnBEER0 extrudesr a1ls OOSoModsl fiRe8 @ast A0 systdnrhnd ansOCS
45] The I neos ES-757 silica was dried

Pﬁ&a&§9§;§§é§E “About 400 pounds of the dehydrated

I neos ES-757 sil | ca then was conbined with the

arowsdr ol IMB{2OX @RBudeth chiistI e aC NSt atndsll KEdeRd with 3/1

Once the, slurry I neos ES-757 silica and iso-hexane

r é&&ﬁ’é"cf%ﬁ@%ﬁaéﬂ‘i@@/ﬂé@/& Ihipslidesio &ed zboaita RBWrEssigndene, and

of ht [ ut SIlJﬁ]

e R B T BB ol GRS p il rpaemcry
SIAE rdylve\fcmtha sprewi, 6d1eaﬁng15(ﬁlem1mnllﬁcﬁﬁg S'Ebﬁttﬁmaﬁl‘e}g 1t foefhe melt
Mﬁ d for an additional 60 mnytes at 54C. [01 6]

?IBH &P Ppsye eaRvEmeRheong: pad ere {orithe figo-Fhedinds ¢ ¢ fixed
f afpaia o BB gt ted sol ution
of pi;adt gno in ?sdg%%ﬁ%b\%gsgaﬂg%gp{ogt%h %"ﬁe vessel
containing the slurry over 30 m nutes, and then the
slurry was held at a tenperature of 540C for 60
nilt§Ble sThgheask filmdaystempiselades dualt steintpss sfell 4ffome plated and
Ti I ( diluted wi.th
R G g A N R SR

prigmdihiarigh dhs gélutduater,odndt 4 tcﬁ:@heu vt waEhkPFdId &hi hip rolls are
|s hexane t d into_the vessel containing

VER §eRayat glyeﬁfoméhw 119l apdjare eamieglied by spaed plbhen@tpn A

e

Methyeneglyoot e&teehﬁ&taus,dilnhmalmmsmm diicertifemsskeincinded.
This m xture had been prepared in a separate
nitrogen purged and agitated vessel. Thi s vessel first

d ht %

15 Oafteheaners nad SRR PR D Retl A e, Fl b, o haogen

(sbamdl Tingerl 1iphytind b;smmi :c ailzrﬁigeaﬁftaicaedﬂng} emaiel uhe WiaeWs NT4
(0] ounas .o

Iuen solutio
blsg W%f%%%ﬁ%ﬁ@lﬂhfawsm is mppptsthionrthelicast fdm Bistepnbetween
ageleshiil %I‘P aﬁcll‘ Ri Qs Séﬂduits Iy r#‘fbg %rSOCﬁﬂ:?&ﬂgsoﬂlgb% %%llfﬁﬁl This
M xi ng of | ocene m xture contl nue
| é@@ﬂs dout rﬂntn smeléast Geﬂéf_l thihaaﬂ\féﬁé@tmlﬂ%@mnmsmbyﬁﬂ fngicrons in

ed vi.a spr.a zl e ntoth
20, ehzgt Y\ﬁh 6@%5%‘1“ %‘@5 %ﬂ%‘l HdoPie8e Foel?’foc’{ Ef% @‘ H‘r‘%}k?é‘i' gplity and
t infaR0boH¥ sted@ Eilrh POsEHIB Fothe BMGheaBuBichQd of three
hours. After the end of thée MAQ netall ocene addition,

agitation continued in the first reaction vessel for
anot her hou The, resul ting m xture that included the

saHpYle Thsps ﬁ?isgﬁmalfes {¥FEC PIgEiEh consiang pxtrusier temmeraiarss (180C for

dy j

as%ee’f“:s%‘zaﬁ% 190 or bR TR onf0, Al LR T sgmperature

weif gRC. fbe eatruder Tang eialérpblé spaddalhadttodfe VdtRdoasemMat between
i nve used_.jn_a pqlynerization run in a

2 gggng%ﬁgﬁmpggﬁﬁﬁPPUEWHbﬁm%ﬁ%‘%ﬁhﬁ?ﬂ%%ns i dentified in

Table 1 to form a pol yet hyl ene pol yner conposition.

Fl ui d-Bed Pol yneri zation. [O SO The pol yneri zations

Wgo161|C e pet eslinkd? wasGePlp RHOUR) SidRrpnasse cfa'sées %gﬁﬁn@%‘! 50-

reactor The fluidized bed is nmade up of polyne

grlaf UNigEons Tand Heresng o 480 wigremimenhlsedhyifferent ahape classes

hydrogen together with liquid conmononer were m xed

together in a mxing tee arrangenment and introduced

into the recycle gas |ine upstreamof the reactor bed.

Mononers of 1-butene were used as the conononer. The

i ndi vidual flow rates of ethylene, hydrogen and

conmononer were controlled to maintain fixed

conposi tion targets. -The et hyl ene concentratlon was

o T T o, .



was controlled to maintain a constant
hydr ogen-t o-et hyl ene nole rati o of about 0.011.

wei2007a0dey, the ratio of the flowrate to the PeaaSE006/031273

10

of 1-butene to that of ethylene was controlled at

about 0.013 pounds of 1-butene per pound of ethyl ene.
When oxygen was fed to the reactor as an antifoul ant,

t hegihaingrwitiea paged c2bulposhags agd inexegiag tPBlordbBlba®shapes, and
pounds of ethyl|ene. The concentration of all the gases
wee 4%&‘&&919 exyelsy(oap fonesls aad gag femblaskasrrgkaiphTheogel detection
e at | . sition in the recycle
ggg\}égtg? %@%ﬁ%{t%%éﬁ&iﬁﬁ@ﬁ%@ﬁe{éf&@?al yst was i njected
directly into the fluidized bed using purified

nitrogen as a carrier. Trimethylalum num (TMA) was

i H9162lt hcenthe datnera sxtyuy pagnytess asra deleoninaly e émmder was

t iegler-Natta catalyst . |ts rate was adjuysted to

b rE R it S Tbie b fleinlBD) G atliEino oparent
ThieattB& 6dsi Bghd@shs Gfer@ a0 Wil RALY HEYeqBAbLRI"ESTHS was done by
mai ntained in a fluidized state by the continuous fl ow

oflogkieg pigk wenghlineehpriaeiozel eeynsnempgs on Hreo g raxishend time on the

reaetQn fici vel ocit f 1-3 ft/

(oS UAE TSP SUPEL U712 RBLIRER LY 0Bl bl o188 um
a gaogal Apnetssd ab@venFGealoount 218 @lefiédas the tdtal iitndded of gels having
constant, reactor fluidized bed tenperature, the

t Dion gregler thaa 3PR ek Per sgaare; metelpfi st fim.

adj usted up or down to acconmobdate any changes in the
rate of heat generation due to the polynerization.

[ Qdra3)] 1 imable! 1Ublidw. ekl Bocht Va8t BIERIRR
hgi gﬁt by wi t hdr avm%r%g a port iton eofﬁ({ he%gg%e tgttaqg{h?lg;&?f gels

e girateritan ¥ upppes sapare oretaitof ftmof particul ate product.
The product is renpbved sem -continuously via a series
of valves into a fixed vol une chanber. The reactor gas
renmoved with the product during a discharge is vented
to a flare, and not recycled back to the reactor. The
product is purged to renove entrai ned hydrocarbons and

-treated with a snmall streamof hum dified nitrogento

deactivate any trace quantities of residual catalyst
and cocatal yst. [0153] The catalyst activity may be
cal cul ated using titaniumas a basis by dividing the
titanium content of the catalyst by the residua
titaniumcontent found in the product. The titanium
content of the product was determ ned using a
calibrated x-ray fluorescene technique. Linear

rel ations were used to correct catalyst activity for
any differences in ethylene partial pressure and
reactor residence tinme between polynerization runs.
Resin Properties. [0154] The properties of the polyner
were determned by the follow ng test nmethods: 1. Melt
I ndex: ASTM D-1238-Condition E. The resin is

nel t - bl ended (conpounded) with 1500 ppm 1-1010, 1500
ppm 1- 168, and 500 ppm zi nc stearate (ZnSt),

pel l eti zed, and neasured on a Coettfert plastoneter
instrument type 0 11.5/2001, follow ng ASTM

D 1238-190C/ 2160 grans using a five-mnute cut. 2.
Density: ASTM D- 105. The resin is nelt-blended with
1500 ppm 1-1010, 1500 ppm 1-168, and 500 ppm ZnSt,

pel l eti zed, conpression nolded according to ASTM
4703-03 with a 40 hour conditioning tinme and density
gradi ent columm according to ASTM D1505-03 . 3. Bul k
Density : The resin is poured via a 7/8 inch dianeter
runnel into a fixed volunme cylinder of 400 cc. The
bul k density is nmeasured as tfge wei ght of resin

di vided by 400 cc to give a value in g/cc. 4. Dynamc
Rheol ogy : The resin is nelt-blended with 1500 ppm

1- 1010, 1500 ppm 1-168, and 500 ppm ZnSt, pelletized,
and pressed into a disk 25 nmin dianeter and 2.0 mMm

I L AA e o N 1 o o - . s NI ™ NN\ N



168, and 500 p
Coettfert plas

pm ZnSt,
t oret er

pel

| eti zed,

and neasured on a
instrunent type 011.5/2001,

wonroomasidey fol l owi ng ASTM D- 1238-190C/ 21600 gPramaiS2006/031273
ti med nethod. Exceptions to the ASTM D 1238 -

190C/ 21600 are the use of a ful

1 inch travel
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Gel Count TestProcedure [0156] The gel content of the

pol ynmer products was tested by the OCS Met hod. The
wequi7psexsd used consisted of an Optical ControPCBUSt@a®31273

GrbH (COCS) Mbdel ME-20 extruder, and OCS Model CR-8

cast filmsystem and an OCS Mddel FS-5 gel counter.

[0157] The ME-20 extruder consists of a 3/4" standard

sof ehe Wirésen3 invefidor)r éssomitratead inarroaesl paficle bl/za didttibution as

i ncludes a feed zane, npr ession zone, and

nr@P’é‘Pf‘rﬁ todfhese meduesd ﬁa@e@wmawwaﬁwﬂe Gaiohat Stompositions

r ol a

o AL FieRd 25 MM rRRA SO HisBiibl Eboed RS i fable
i thet earp ven papiiobs sive d1strdm$10n eftid impoeed supporsnef ﬂmrpresent
the dj The.die is a 4. ip die of a tai

5 QByBliSiw RErelig BOYa Bicir e Dol $roqised afortpamole
C «'@a&awgt |(§Blﬁp(o%§t§ﬂi‘ 3 r&%}n%ﬁﬁﬁatéj Waed®deal geh €8 8ntSsC&ImEREL I those
pl ated and ‘polished chill rolls, a machined precision
aiproduaeed ‘érorrlr@chrbparatquosalmlb Satafyest Comipbsitibms og. rhanki2o thghalso
t he | goun torque driven wind.up.roll . Th
nith 8 vel U b GrBAoR bl el i e Sidkl s Bppfip OF the
angh ﬁﬁ@d@@ﬁhﬁ@bfﬁﬁIb%wﬁp@ﬁgnﬁh tension. A circul ation
cool i ng/ heating systemfor the ch|II rolls is also
i ncluded, and utilizes ethylene glycol. Steel SS

10 1 49168, Whilerihspsaknisieransios has hep @*rbeﬁtaaﬁeﬂ%ﬁréted by reference
25ty LAIBnTcn g8l oS UL RPN il e
symteat[pn fonds ttea}Btopnaceditieregt caighiohenet iHogdraWidricoeis. D4 these

software. The canera/light system.i.s nn nted o he .
C ReHOR ey BRI TonBEH OIS ol than aomeged ofaigs for
anfirposess 8F dé’ébrlﬁﬁﬁn%ﬂ 11088 r@ﬂ"tHeeﬁl%éﬂt |18 er®Bnf | Fﬁi‘the-f,g Lértain

means that the smallest defect t can be seen is
15 nifestenss OBmememnthﬁslomr«sdqsenbm tBs afzsset 6f humerical upper

YRR 9620 NGRS RRAGL R B BATH LY v

[ G366dd Bhenyp ed)rhbﬂnaﬁ@ﬂbf &ﬁ:sev\ﬁﬁﬁts ravé withiohthe GBsHeadtt the invention
- —extruder. tenperaiures (-180C for-the feed zone, 190C

de‘ﬁFPﬂ?ﬁﬁﬁ?Hiﬁﬁf@ones) and constant chill rol
tenperature of 40C. The extruder and chill roll speeds
haghek0. Iﬁﬁeééardtﬁé}w%%”ﬁm%&te@eta‘ﬁe% ' éég gr Qﬁﬁh&ﬁws of
an optimumfilmifor each sanmple. [0161]

20 coongredientgpsroperties) peadtiph cofditlohs, enére faily esel msthespemﬁcatlon

b 00 d 10 .

B R B P amig g o6 Pe WBfaupaE hAEE o dhSlpehey prppertics
Wisbhiglat t§ Bé bBainedibyabé plesGNABRNAGE ahd Ehccatdrd mAsuement, etc.,
obl ong shapes, and two detection Il 'evel s (one for gels

arfad sheultlogt lspsh e @Elé(ﬂ@d) in irglet fgfethedamé@uoﬁ repasied| significant
FREBLLHL £ iihy SDBETRUASk:hAgTE, KAAARMRER ot v
25 extumegienl wagespaid) eduw bdititdh €orth th;‘d bivadptepe b fHeCialéntion are
about 20 mnutes) or until it was apparent that the
té’@ProéH%ti‘QI}So e mna%l ¥%1§%)$etstf‘§'f1b argyreported as precisely as
%ﬂk&ﬁ%br'un1 This was done by | ooking at a trend
ne chart of gel count nunber on the "y" axis, and
tlne on the "x" axis. Tests were then run on 4-9
square neters of film typically of 25 mm gauge. As
not ed above, "Gel Count” is defined as the total
nunber of gels having a di nension greater than 300 nmm
per square neter of 25 mcron film [O0163] In Table 1
bel ow, gel count results are reported as the total
nunber of gels greater than 300nm per square neter of
filmTABLE 1 [0164] The results of the above descri bed
Exanpl e are further illustrgied with reference to
Figures 1 and 2. Referring nowto Figure 1, the
pol ynmers produced from Sanpl e Catal yst Conposition 3
(a supported, nmultitransition nmetal catalyst 1
Detern1ned V|a the ASTM nethod 2 Detern1ned fron1a

I T L “AZ o a1 e



produced from Conparative Sanpl e Catal yst Conpositions

Nos. 1 and 2; this also is believed to be attributable
woaod7haozear r ower particle size distribution of PCNAS2006/031273

i mproved supports of the present invention. [0165]

Wil e the present invention has been descri bed and

illustrated by reference to particul ar enbodi nents,

t KJISAIMS ordinary skill in the art will appreciate

t t.he invention lends itself to many different

vggﬁﬂf?gﬂgn%§¥°iIIustrated herein. For these reasons,

then, reference should be nade solely to the appended

claims for purposes of determ ning the scope of the

prlesentA pypperied,onultifransitien-meidroatalyst teapaesitean eimprising:

present, jnvention are, described |n te of .a set of . .

ot <8l "Bl Pt EorhpGalSeledleTa L 4R i fonsisting

limts. |t sifouladnbemannsees adaesdydthedmpeirae snll of Retatycene

any conbination of these [imts are within the scope

of "t he i nverselabyst eOMRAEENGt her wi se i ndi cated. [0166]

Unl ess her 1.ndi e MSE S|

quant ; (Cbs. o ol aHhER ot i o 1o 1819650 30hMons and o

condi ti ons, panitlesizd distribntions Bahinga DigDgpato bi ad thaim 6; and

and clains are to be understood as approxi mations

based &R t hédSUYH¥Y properti es sought to be obtai ned

by the present invention, and the error of

nmeasurenent, etc., and should at |east be construed in

| iZght ofhet beppoctad eqatabyst r eopagrosiins df el diine dntwiren t the asugport

b l.yi ng .ordi.nary roundi ng techni ques.
h%?%ﬁ@ﬂé?ﬁ%ﬂfﬁﬁmPﬁat the nunerical ranges and val ues
setting forth the broad scope of the invention are
approxi mations, the nunerical values set forth are )
r épor t eldheaBipperid eptalyst pompesitipp (of eithex gEmb g claim 2, wherein
clai o 4 g i on- |

ot FtpdiEioctne CSHORGEREHen b 26hEATR (TR Bbonent that
c abalpyisés & aopasialidocens etaasition nidtainedniiRugd gelected ftins thengroup

PR PGERE RSy Gogon SIS By s Suppbideonsikerdes and

t Nakknhasiarelr0 of I ess than 30 mcrons and a particle
size distribution having a DO D 10 ratio of |less than
and (c) an activator. 2. The supported catal yst

6;

conposition of .claiml1l, wherej.n the su rt terial .
cohnr: s Srpeysd Safley SERRShth of ol S plaimd 1S wherein the
C QidROgbt toiprives Slufdi@imCl aim 1 or claim 2, wherein the

nonnet al | ocene catal yst conponent is a Ziegler-Natta
cat al yst conmponent that conprises a nonnetal |l ocene

transitj C . .
LRSI TR RRE S LR B fffomers wic
oxhbhalppsteted @kdpsticdemposiaog ofi atlyuses ot AR refodlainmd. 1-fhr a time
aﬁgf rted catal yst. co ositign of any of clains 1-3,

1Pte BTt Ny w&c{agwﬁ?l@ BSORPRTHIOiM 5. A process
for maki ng pol yol efins, conprising contacting nononers
Wi th the supported catal yst conposition of any one or
ald. of Alpalymer profiufiomade fromehspdotessiofnlairhd. f or m a
mul ti nodal pol yol ef m conposition. 6. A polyner product
made fromthe process of claim5. 7. An extruded
pet.| et oh ekth@icAPeMERIT IS RANGEr Rbdedt3FBlafin 68 A film

made from the pol yner product of claim®6.. The film of
claim8 having a gel count of less than 30. 10. The

flé.m OfA%lr%lrr% et?o%”thnegpo?yrggrlprg lijc?tofa];inll 888 than 10.
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9. The film of claim 8 having a gel count of less than 30.

10.  The film of claim 8 having a gel count of less than 10.
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