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mmﬂju%lﬁe{rbes c%sﬁa?l bﬁ%{gqﬁe mai nt ai ned ge ond about 10 cell
acidskab b frgmic dAddlitalagan eids bushtas hgdreghletic peig, and acidic salts
si gpi ficantly enhanced. cel |,.qgr . | f.shed
suchien it dioe AR mognones i iR i EPER AR, K020
10 GlssinesUAt 0 gm«m, hliakiQtytirck@ds 5G5S andtabkiont hytiddtide,
exm_%{vSO. I&Sher nél hods for prgiggri ngafro en stocks for
alkaling hydrevddeseprisaseadoiamdydenxide, anl Basicatthose of skill in
the art. Thus, MAPCs can be nmaintai ned and expanded in
Ukt | L . Ldigbd Gnli@nbidmeddther vatahles
0o SRR AR BBlealite RAAOADY RENORDIE e

consMaditfpiedlykmghgds ardvndnifested) in BINEM) sizONERVeRARPleedhe( 1)
Eagle's M ni num Essenti al Medi r - 2K | &),
ProcessHig/ cATIRA A1 En %_ﬁ‘?-ﬁ?@%%“%seﬁg enﬁttf)n?f%%; 1]054%%%’%%/ )
nitrif@éj& Féﬁlﬁ%n atMBEOYC PRV 1L, BleSBystiltihd dRd Ro@SXRD (x-ray
owgl ucose formulation, wth or w thout sodium

diffrpgtiomchpacterizaiion vias &mpidde be 113 AngppRTEReREYS ! P0Cehp
cul ture nediu ' N a . f i
worgl iy SR Ty SRR B 8 SRR L0
incrats@ iphiiticle srds absp amséaznd, répasmtiag adiresthyr groportionde
fetal bovine serum ( FBS%, bovi ne serum (BS), calf
relatipashimbetvaen ppgicly sigggnd Gy #CS), newborn calf serum
(NCS), goat serum (GS), horse serum (HS), human serum
100431 McE& BB TeHIBo dRnGd MBcFRIdUBreis QDS Ely Walwet fabiid flexible
serum serumreplacenents, and bovine enbryonic, fluyid.
prockss hethoddegysiney be t:maloysétcaertgawebéewémqrh%%’gl@%&ﬂgﬁt%ﬁt

about 55-65C jf.de J ' 8 -
B
proce 4y REENAS iCafbsekiecthe prusessingiant wik ebidhyddgoeesafppdapss

the cells with the trace el enents for oghggl %r?Mlhd
contzl vhisdpaas Fesult imsdesired fs PusFRAR BATTIRIESFARAY WELPS fRntrone
parti Leas%ef Qb RioRO 4 %&EﬁrﬁﬁbHﬂTgﬁﬂleﬁt@ﬁﬁig%H'c@ﬁﬁomihg kepf .

fFriede conmponent s can be Included in"asalt solution
varisbledindbe plovéss matthddobigdye shchas Mgt rata heid ead bal species and

I N era e e
repdRiyB atc%n{?b‘lge{b% £ &Ik deFRI)bocRBRO bAtiCulat Hatand

ascorbic acid-2-phosphate, as well as _additional am no
morgholdsies. Milmyforegoingdibqugsien pprosidang & heshmitsnagiqilaipmsistial
acj ds; .h er. soner equir I ' LOr
throfigh £ 3vo9H8 PR DG e e RGBT Er oL H2 AR, T4 St
embolhdR the ehitd aRicOBie hafigi dahite obtaimsiphrolizh anahsteded
L- asparagi ne, Lcysteine, L-cystine, L-glutanc ach%,
prodessjhg pathivae and asiugh caemake pyesqfj cgpymeercipily gyatlghlehochmite,
L- 1| gucj - ' tAH Qi e ke g ite
sucir i S| B psbg, Dsoph 280 BRAE o sp BTG RISl
L-tyrosine and L-valine. It is well within the skil
of one in the art to determ ne the proper
concentrations of these SUHﬁ1enents. Antibiotics are
also typically used in cell culture to mtigate
bacterial, nycoplasmal and fungal contam nation.
Typically, antibiotics or anti-nycotic conpounds used
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can be used to maintain MAPC in sone species in an
undi fferentiated state. Cells in culture can be
woradoinisaed ei ther in suspension or attached tPCHUSIING/GH0295
support, such as extracellular matrix conponents and
magp iateahitel @ﬁso@opﬁ%{ﬁﬁﬁél&gy, 2he Mg el gen&hIE Kok ivnBke
addltl onal factors t encourage their attachnent to
mbpdigents desepBed #b0veuch as type |, type Il and type IV
col I agen, concanavalin A, chondroi tin sul f at e,

[oodst bW‘Bﬂ@ el fBregoﬁx%@ﬁE{f c*ﬂﬁéi’lrlﬁlcaté abl%g)% %RE g?ﬁ% fa rllﬁtéﬁal

pol ynmers, gelatin am ni n, ySI ne,
aﬂdtthﬂ' mgsmvﬁlhunhmmhruwlﬂar@sm Df}the]Skmemtanvﬁrmna rmmlves further
ten1c ngéan al sq contain cell ul

progatie P BFathmit B EfaisTrin il fesiel ppegita priral
confa@iiBg Ganstialndal 1R5rEMkd Eﬁeﬁﬂntfe% Mat tbatbd bR AN RALAGLAUS

under conditions where the cel must renmain I n an
tempergiure st Beientdo saussitepnafognating lﬂwrteaﬂnemn afugping hentaméigum

RS0 L R Wl Y B bGP e

purfoaed @ﬁclz(riﬂdétlon rdesaipﬁ@h of “sieiply) a tAAStiEH BRiiIAd } pm& ora
It pparent to those skilled in the

her eof
COMPHEHIOR G5 BPESHAN B SR Aen P 1B APTESRRORA P ot agclOrsangsmersiy
t e @, e culture
e R B e P e P TPHER ABaOF, 70, e
other cells can benefit fromco-culturing wth another
[Oo%blﬂhewbmmmmpemurcm cﬂappn&egxt nephnm,ds)oarthatypé pHbodhhste

hat scertain ¢
partf%ﬁfa? Unt d 81{‘ nfdl e%lmélee I ﬁﬁsgﬁr}’$ Q] 13 nlﬁ%s%‘fegﬂf{‘iem%@%t em
matcfreil ko transttidnf Su@inai @eRedally,ahdcApi@figltbBipblatRe e breaRk than
These ce|lular factors can al so i nduce
abm&%g?@& i Gihepembediments pfilizea padeingdepersbreneigredterdhan

I I ofi
ol 0BT, 1 BOC ek P A00-L, A piRKL AR SRR D0 Ging
tempemattiteendt Ygse thah abomté’é)@%C oneh adadt Ilﬁsl thian GO0, avith wpkAES
int ities of the

emby BB eimiRE it Bokt et tonh "G bRBRIVACe col I's Tor

co-culture.Differentiati on of MAPCs to Pancreatic

[0040e A suitvbREsnefdd clamGictdbbidshh Pae F&I@ﬂle%lshﬁlte particulate
differentiated from MAP are use as a source of

matqsia 8RbRe desiesd) qogipositen phthe tensiban alyming mefesial. cFyrieadly,
SR A0 MOk S TS o
abouputto Adtoutsi ariltted Hooys. de MlVbMaﬁpré@ite@tHaememilﬁ TGH/ 3

fam | or ot her .nenbers of the BWP fa
guidg gt el R BOlgBHfie g SO Bt ﬂwv@nve of pobsible

stepd fa@ﬂﬂtéﬁﬂiﬁﬁﬂe £ ﬁ'étl&%f 4 fe@listt&% thsifoU ShRRAT e ARHin ng

ant i ant i body) , HG- (or other mtogeni

feedgipelt I@atﬁ:sl)ﬂ may b@pﬂmamlhfem(rmwslembitmn mluinha,rsuch mgMa
exendin 4 ?
elta

phasg ARATHT g4 PaniBRih of iaineitpngas fhd @ ifions o By, o

andtlheté\qmaée&ﬂuﬁi&ﬁn&ﬂ delth)and @] phhsé.Or ot her menbers of the
bone nor pho genetic protei n/ transform ng grow h factor

ta (BMP/ TGFbeta) superfamily), betacellulin, or with
[004§Jt Pélﬁmaﬁelé Mag bscamsied ot warariguypiitonssaisdndudiag p@mtsolled
r {
B R D o R e col RO SR R B8
phas¢ Shiigent the bbt;hrm&: Igp.rtlclﬂatg naatdriag ind nstlchieltiabieyctige fitd

. (e.q. p e, protein, including antibodies, small
sincdGp st e TR ERA S PRI b IO P EciAbied EvSUnAat DA
or RNA) which inhibits the function or expression of

soni ¢ hedgehog (including, but not limted to,
providing signal (s) in the patterning of the early
enbryo, such as patternl'nbzbf the ventral neural tube,
the anterior-posterior linb axis, and the ventral

som tes). Such agents include, but are not limted to,
an antl sonl c hedgehog antl body, cycl opam ne (CPA)
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LRP5/6 with the Wit-Frizzl ed conpl ex (Nusse 2001).

Thus, addition of Dkk-1 or an inhibitor of |3-catenin
W@ 200g/047587 GSK3 i nhi bi t or such as GSKSp i nhi bi t BET/LIX3006/040295

(Wllert et al., 1998) can increase the frequency of
preR¥iixe dnvRamehty el A ®RiiinpletepRidekad R forfhescMP6Xitio g ahd

al.so plays a role in endoderm specification, as Noda
mopghelogirslly sentralledhabmaiva spdpiodupitsoder m BMP-4, and

other TGF fam |y nenbers, induces nesodermrather than

q : L2 , ) , ly in

O A Gt A L TeatBR, Bl 00y e b
partithlata ineatered isdbrgelyli@8ibjaineldrin thet feedssdcligiagzulate miatecial. ES

Acfiiipgty PatalRmitbh e R by o SRR e thegppehmite
accoR@Ed {oi tBS for@ldirss t%@c}&% gﬂ% (HBsd Blat RO arBBSREREANY Preserved in
ede

subsequent steps ne or pancreatic endoderm
the gpré@rterd depnpition plkgben partienlate npogirl. Boygwemplegmbddiments have

I VL.N= | do t al., 2000 l.one or
becfigfgtm sfebdy it R RAE R Rlce g or cbp iR Rt
maexpl; e:fs&incn@me\m}a'sasr&nméeamﬁlc@aﬁ@ be a?lbﬁnteffdwtbagtrel%, 10%,

Shecification. FG--8 may play a role in initja .
12 ;enld% 8F PO exinge mapnglesy & lasdeky prgseryadAn the amorpgd fransition
Tk B0l @Goin edcBRibn il drhb&lRY |
L e e T
boebmitE @actRulate pafetnldasqueadly applieblestodbd framsatdnoiummannaterial

gg | ex. As indicated above FG--2 inhibits SHH
a3 Wfoduction (Hardi kar et al., 2003; Jung et al., 1999),

whi ch should | ead to pancreas specification. Thus,
[0056FFA &ordifeE b orfle@mbddaherd O iftdbtoblo parietileRmanalhethés ed

.in the nmethod to differentiate MAPCs (also in, )
millednifing russaleimed ang miked pasbewlptes material siasderlepaibsy herein as

oA R A IR Wb MBS UEALYE prdEy M @ a IR e

a nqtiddb pokrpibuatanterR(30¥ell axconirolted denfikphmiorefided partiale.sjze as

d Zq)%ﬁ])b[aﬁ)nd/ or FG--2 (Hardikar et al., 2003) signals

eS¢t & not ochord act to repress SHH expression in

pre-pancreatic endoderm Alternatively, or in

[005addAddoeding R dheCaibodembit ok Ebawotibp&)iehlRRIMALEEal iOvet milled

. specific_ anti-SHH antjbodi es. Pancreas specification

in ag Agidiy vEpRRentde mnintpia stabiily apdavalg celiation of ithpnpartielgs. athe
[ [ i f. I

o LS, SLFRSRRE At o e S0 a9, Hhat

gregactban abvat pAndiypaallpH ivedrestatthanateht 20dwith ivagoiNowdrking

ncreatic. progeni tors, Thus, inhjbitars of Notc
emifoiens wybistarapee W@%ﬂ?&f ine fo. r}&rmegm%maw Sreiorcagee
the YA¥REE pHA iU SOTRr@URaT SBRbR abfadi cted that the

conbi nation of activin-A and BMP4 was superior to
activin-A alone, to induce Pdx-1 expression, BMP4 may

(0032 Thexnbeassielplagicuinte mterigberadsrdriel afiet wet-miling aAevagietyowof

ary R SR b st B Bescesapl B b S RE RRT s

not 8ibstaavielly gl eendhadictediRtcs0sf the pbwdlYPThe tifled pativulatef BMerial
days, followed by Activin-A alone. Additionally,

mayng digiparsed leerasiatey aliFt dryingtio Sormop slupe, oralternativelsiy the dry

o8 RaPls AL o bl Lt R aSe aed

sluresn dBgedrinddiaftioatatamiateriabmay el stiotdddbr extendiet] paribdd dfiiveelin a

. ky lc-|.may indyce dgreater nunbers of Pdx-1 posjtive
drieg o e%fyé%%ﬁxﬁj‘?a apfl ey b L ETSeR M R fagfﬁ&a&? REPVifledsKa

i nhibitor that bl ocks the canonical Wit pat hway. The
ef fi cacy of Dkk-1 or GSK3 i nhibitor can be
denonstrated by neasuring | evels of phosphoryl ated

j S-catenin. Subsequentlyflﬁﬁe role of different FG-s
(FGF-8, FG--4, and FG-2), by addition of graded doses
of FGF-8 and/or FGF-2 and graded doses of FG--4and/ or
an inhibitor of FG--2 (e.g., SU5402) can be
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expression of specific cell-surface markers such as
cellular receptors and transnenbrane proteins.

womooksaal anti bodi es agai nst these cel | - sur f BCEUS2006/040295
mar kers can be used to identify differentiated cells.

stabletsketyl. (fheabilith esfrael sablcdirh eftadbhedRdibky WP storage
fl uorescence activated cell sortin FACS) and

faciiaigheackaras ndthippew b e pewiss aihquethesditiqpabennetras of
inchld | 241 DL AL L O specific
PRy o o T EU PGy BRSSO PR
pregram enveriirressi ermadedtigldy etablicfahé meaytthérefoes basigppadrwithout
degrqgé%d expression of nRNA or protein) from
AN PR i ated cells, such as insulin- 1, insulin-2,
gl ucagon, somatostatin, NeuroDl, Pdx-1, Ngn3, Nkxb.lI,
[00393xRditiofg Y REEsifg HNEE Hilldd Madhd PHBEARE nflidalmay be
reaction (RT-PCR) can be used to nonitor such changes
underfalearta lashsr arogdifytheipartielg chirm¢terisiiosi Bot ewample) the abrasive

- . an | Si cr.oalrr
parfit kMO RpSSRO R AR Gy e P TS B powaer
density. | Bor eAamptedbmgparticidirden exdhbsgepotaluesingRidbScadiining the
. ﬂe tlfled,.tpe can be separated fromtheir _ _
millsf abasiye gatic AR MG BITp APy STh ard OGPy a reight atio of
' g S hediy N L.

o e o LS, ot BBk R R e WP R PSRy RARMER ot
12 oy u Benreixingibe aBliabiSApartingaetmatetiv dtsparticlds are sieved and

| nations thereof. A.preferred e di nent of the
the Rl Ab: R pRARURE a8 BhESedlR dendia sty e
millsé pbiasitve pakiclktdragedalon cel | -surface antigen
expression. Additional Culture Methods The density at

ich MAPCs are cultured can vary from about 100
[°°5Vé¥g|4<‘§P Brongisshodngtdhe pipepPargcupisuRatatal gogains two

. : . _ 0
e S B O A 020 10D
amoyjpirops pbesre drecapiang teone Anibbdineng lthey/perepitigerif titensorplous

can var) ependi ng on culture conditigns and source. of

phaf 3ot Rl i ARG e ol s R0 Rl S ey egsog s

thant aboGe1 @t NEOWRE ZQM%@EV‘Q@S@MI Zl/y Tiy Qcﬁtéﬁit 3?@1}; §i§{orﬂ‘fous
[

cul ture condjtions and cells. SO, In spec

phasgis seneral it limiterbsomasiip §phes ménasity gempenent dhat s déss thanabout
kg0 ' I ' dj and/.or dif epniiation
SOwb 0 A 3ple 8. S oISy SRR AP Bin Mol FEERk s
not gredeh than abau0:@% Gy gempld,thOihephendsakeBRY e ptdignt in a
at nospheri ¢ oxygen caoncentration includes oxygen
renge BRSRDAR! {F6T D SbaH Sr) Ve thotnd lepitban shoslAOwYh. Pcot her

emb i '
o R B eE SN AP ARG RTIAARE L e,
betwgho abo8 HWt% aad dboutdfiatYoenooeli immntsge bdiweat sMSPPEHIE and
abmgﬁyagg concentrations include oxygen concentrations
€ eh about 2% to about 7%oxygen. The above ranges
are exenplary ranges of atnospheric oxygen

[0058joToaniig @t the GendiforPEumsRdthidcrl fglias gh&% s SnePN 1EPned of
non-q;rn1cells that are Oct3/4 positivé and

non- E ) N : ]
at legsh Aneip¥ 1 eambingtion; of trgnwtenalaming phases ohiekanma, gaamda,

. it: shoul d be understood.tha
el T Cep . b PR A i U G R S B e
may bx yigemajoancanttaline phasel & biembddifbit, GiRYraakitibh @R®hina is
. ranges. Thus, one of skill in the art could set the
primagi s Phate o BB RS VesHb campasiisu ogha maaiceial the
a - 507 0 Q 0 .50, 0 504 .RK0 0 0, . %
i Bt e B My goba gt bt o dahits e
oxygen concentration between any of these percentages.
In one enbodi nent, the oxxgen concentration is about
2% to about 7% such about®™5% which nore closely
appr oxi mat es physi ol ogi cal oxygen concentrations
(Guyton and Hall, in Textbook of Medical Physiol ogy,
W B. Saunders Co., Phil adel phia, pp. 513-523 (1996)).
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growm h of existing and/or new pancreatic cells.
Cenerally, the invention provides nethods to treat a
w@ancoesti ¢ di sorder. The term "pancreati c di sSBETHEs2000040295
"pancreatic disease" refers to a state where
aboul 106198 Bhinfhal pHASE dleMidas gémpaiyrad lesEthanpbas 26fwtd gamma
“pancreatic disorders” or " pgglgr i{a?tlﬁ di sea F}'S" tgﬁt
phaseRusler; the wasition AINTRMGTEB HSBIF OHGHBIRY RGP HOUEphese
the.invention.j b o orit
i o fpi ot ARy st pe RS R |l e mplorty
crys@RiRtphases dlisedumnina phaibs dsining hesbtagiveparivutae ingterial may

., ,atresja, pancreas inflammatign, .alphal santitrypsi
inchideiob oy BB Car7E HEBHES o i Pe i pdr I IREra Rl 1 .
wivRAgG E}ﬁ?&te' A RNy, (th ledelicB 8 f BAAAE HhalR bk snagfaldohe

pancreas), pancreas malfunction due to cystic fibrosis
inchale tBhmesdnoant Gilterphast dymdrodenengiag spemthecalcining

i nsufficjency, or pancreatic enzyne .defi i
tempsabiceaieR A (o SRR PHEGH ST 5 an i JUSE e deta phase
and érﬂf?lﬁghéfs% A% RRASIASuisBHREbI sermdichAbEeFifatidh tédhaigeuacr i ne

ancreas and pancreatic injury, including, but not

limted to, injury as a result of physical trauna
[0056] bt eliinvige pasticlen Burmingihe abrasiye P%@F@é@)‘?te%ﬂe%‘ﬁ‘%réw

ol gdholaal eal ' / ' LRIsBlifRt tR8iteh
incl g%%a%gxp%%% ?}9‘%& p?%?e Flgl%%tg]l roge%/ﬁ%g\}%%)s, c;r theilr
phasé{s) fsatietat Aleashnpitiog enyiallammhbse(Ydnil thestreorpliousgphase
subj ect by a variety of m?t thls.a?/lai babl e, to.t hef art,
compesel theimagprisy omient of itha Raskeles, 1YBisaly -G SPRPEREPHAL
hid . YrHo88bEask BhBEbde@Rot less than about
tran§ﬁ§$§ggt%%1@gﬁgg%eai%?uéﬁedc?iggln, ynggr glr%t eSr al gdr% nio_ste ?Sat i on,
05 wittkt, béte@notdessahar atjost 97 witho or everR B f the alumina particles
i.njection,transyascul.ar 4.nj.ection, (i I
forny i BB Ve gBT BFr i CoU BN iy TR Blfeomphous
phadelih@ iRStrarsRiod- alurhihh §Bhdes(s) fominahé birp amoustadPoet. %oy phthe
direct application to tissue surfaces gje.cﬂ. .durl.ng h
alungin grateyiabr InARY £VABuUHY) TCUABEOMPLRSTR MY FRGiide IBIPYH LSS suc
Lt her. ' Y b@EOBxiHEEME! hepbat ory
as 0g‘%?léaﬁ]eyg%%l%ﬂ'%fcog%‘g\rﬁz’gw%lskfg u?id concent r af%He t he
rembvedl tartuel finelek prdcassanrg. envi ronnent favorable to their
grow h and function. Pre-treatnent of a patient with

cytoki ng(s) to pronpte hom i s .anot her  al [ .
005G b G Aot RO Bt n P i Rrin Gl pfsive
partfclatSnBtefidi @Kj( A8% 4 @y Powdeddneitpriotig@ediarthat st B Adycm’,

or enhance cel | ul ar novenent, such as hom ng of MAPCs
suctoss it lgevates tham Te0g/am™. phaieally: te depepedes density of the alumina

di ff.erenti I e j ' of
partiigscS b inf Bk 2 oBBR LIRSSl B RAL IR L o
2.89g/dmY, QQOF,an o EosRlot gedater diemi abedt . 2%y om?. 1DEBDF vajues are

stemcell factor SCF),3aniopoifti -1 0 afom’ 2,40
typigalbiciesnt dess dhanabauigr OV s udirs TOpleagihal ap0 &/om or even 2.
/e ¥ anul ocyte-col ony stimulating factor (GCSF).

& /it oki nes al so i nclude any which pronote the
expression of endothelial adhesion nolecules, such as
[0098TAldre, iVSANedthat sttt of the avitabestsive aeaterialaineluding Bedi ng

rocess., Viabilit f newly form | an
werRG ALBing gL pyeou Bttty bt B Ben " FOF
exaﬁx@ﬂii ABBAEDL D ightiiademoRplbusinaterialtin labetrdatte twith thE@Sclosure
a

GF, angi ogeni n, angiotensin- 1 and -2, hetacel | ﬁl iﬂ’
of (hECPat. Wach,54 7,52 isuieakaa dpmrrrf alts, /8 hgh o nfh ARACAF, that the

angi ot r opi.n n e - dnkedin
cengihgh e 8RR T, b P ARShAR ARG e rminictut of
am de. Factors that decrease apoptosis can al so
pronote the formati on of n§¥/tissue, such as
pancreatic tissues. FactorsS that decrease apoptosis
include but are not limted to b-Dbl ockers,
angi ot ensi n-converting enzyne inhibitors (ACE
inhibitors), AKT, HF, carvedilol, angiotensin Il type

e o o o,
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phot ol i t hogr aphy techni ques adapted fromthe

sem conduct or industry to encapsulate living cells in
waloroersatapsul es that have pores only a few nBEIDIE1086/640295

wi de (Desai 2002). Al so, suitable immune-conpatible

phaped preseht aitbmay BeE httthungl toWihed @harhétatiétRE. tWithout wishing to be
ol ycation or poly-1-ornithine or

oly-1-1ys (PLL)
ﬂeﬂﬁe@w ﬁéfttlﬁyiaéﬁ@o% &u%\&flw%shawéﬁ Frgosrhigrtion pd prasessirg d
pardiRetERGARS Eﬁlté: t écorﬁﬁ;-ghﬁ\} fbl& densfifes ln%te‘é%@oxbe? Such

encapsul ate at1 bl e sem perneable

progassing @mametaws may noduttd e ofpstiniting ptHalelvsl,, patiouiht aidic
Wi t hi vice, .to create g _mniature

spedfes fich af At Anddft iieint ShlsTafak ROl Aot
functional pancreas or liver cells (e.g., a liver or

[0059RNCUrBRkit6 figrtHek Eha@a@énﬁﬁuh GR aluﬁhﬁaﬁgdgﬁgl@% Iggg g&@é%%( %:glrgc

macr oencapsul ation. nbr ane
surfgeqiarpaael lpss thasabouhl @@%/ga uchods ndt desp Hgodbgutr I€4m™/gand
Parflh EARERERNe Hilhct BRCANLPACL £R08 HehTusSR s flun' N

e’ce

150n§1genst)1ess$hmhahmmmﬁe§ wamz/gglme?wg blne\&nQODLfn?ﬂ/gl cme
Vi C a ca e that is grafted to an arte
speqife ikics Serer Bt D0 APk SYGESBOAYS Srder PRI g
2, t [ m
R AR g eB?%éﬁF‘?f%&f%f’%ﬂ S b
technpgmiebody. Anot her net hod provi des for coating a snall
group of islet cells (macroencapsul ation) or

roosof gt e hiblriha £10ES G SEGCRIARTICLPRbOBRY, inslugine

parmmasutmearmpmfeiemh@ea ra»d nemhhapemué triae hewa s Begedbbyd
% of the bqdy @{gw ds perneating the tissues in which
aboyq,wifh Eseeqtipt Hexdgtock partisulain meigrigh cells to be
adm nistered will vary for the subject being treated.
006h A@:o@fd%f fordd cRIHR LNER igpout
[ P 8, nor egepr ef er ablegﬁéggg%ﬁpﬂ%& toﬁe g%%g%%tg aﬁjgm?r%st
partl;ﬁl@éflfen@tlw theatﬂhqut 331 x Inl @tfes¢reodiments, the dlunpiha partitleyhave

b r da t oki ne can
a prf0Y bt defla ARG RO TR A B s e Bl Sl S50
embpdigtingchage ﬁ)&lﬁiﬁﬂe@ alidt afe Ddngahidtio WQkéAleriR gfeR @ﬁé}gﬁﬁﬁ?ﬂe an
. effective dose may be based on factors individual to

PrmEEEFSPEgTAdM s, nof }%15 ﬁ’@pﬁaoqtr?el pr ayepd0: lagl?eeferdmgé@ﬂ@ or

n
B R e T L S
secopflargt eabpwﬁraylo(thht nenctt glremjt&mharmbout 3:aymichde aesgreater than 2:1

. intrav us - higher. doses). Do es can be readily
or s B B Rt e RS Cesr PR oD Lot GEfbey gniia
arti@lle§ & @5 Ws8 timchbbiies: !
P 1r egar di ngS ttheq‘use o%(ms)%l\’gﬁ]&%glg gd%rgﬁtngel }atégrﬂgiggﬁg&l)gg
the purity of the enriched or isolated cell

[0062lo Eanﬁw@& to &0 ﬁa@maﬁwlmerqr@tryt agcoedingrts ene mnﬁqdnm@ﬁ the

oS ORS00l b MR R LS
abous Bb nbeaindterst(he).aF ér daificadaslithy awteigr pﬁ‘hﬂﬁ?tpaﬁlcle size is the

ercent f MAPCs or progeny in a popul ation using
meadpieiento! e aluRg wieéh%la%g thelidpngsst aepoPaticelat e

et A S S AL P R P,

or natigk dagardimni zéioaﬁﬂhmgne eyen Fnen.almothe caxé-of abdsoabisivibarticulates,
55- 600/ and ut. 65-70% . More preferably the purity

the 4¥grage BimAngRorasly Sizp Gy OPScBERned s kinpTBLEale psHpRtve
preferably the purity is about 85-90% about 90-95%
and about 95-100% However, popul ations w thl ower
purity can al so be useful, such as about 25-30% about
30-35% about 35- 40% B@t 40- 45% and about 45-50%
Purity of MAPCs or thei r progeny can be deternined
according to the gene expression profile within a
popul at i on. Dosages can be readlly adJ ust ed by those

o g, - o



present invention, however, any vehicle, diluent, or

addi tive used should be conpatible with the cells.
we@iohm47 nj ect abl e sol utions can be prepared BYT/US2006/040295

incorporating the cells utilized in practicing the
sanfpl@segdtphy VAR th@sbutifg iR aFRILIFSFo@iDNbhe &?rés@ﬁative

appropriate solvent with various anmounts of the other
sanyhefs siphan by scangingealeqteon miktoseany (SHHDdiQtbentpartighPgse or &

' j r reof, ;can.be adm nj.stered
chafter A SR R B osh Pt R B Pl
matedatsni strati on of MAPCs or differentiated progeny

thereof. For instance, MAPCs can be adm ni stered by

n thad.of injectjion, and thereafter further
ro0Gf e Sfaele s eS el BECls iieh poding (i fpemahon of siable
slurﬁ@&,'%@éjaveka{%ésécd?ﬁﬁﬁr%a%@é siEé{'@%&ﬁﬁPﬂhﬁ@ tiSe Bf %%tré%?és%?so

general |y 1onger than canines or other expe nta
affogtsithalslitynfdhe athagive pasticuignmatasl o foengtabloslopies.t Aonal

N N M E——

mediuht iSpibte S0$RS aRMBSsesuRRbiORs Oht HRYEiH ofldMEon IHSting
one of skill in the art can scale up Trom ani ma

of pesey prbsseendagy garticlent Sonsigtens witheaminsiments herin, Hiek e,

artl@es HAPRAS | f e HeS%h Whacti

D S By StfPR AL IR sh P el e 330 g Werive

forogs bétwaen tha gasicosptheieby nvaitlingsubskneial sgabmedntiogener al |y
has a length proportional to the Iength of the di sease

ocess..-and .treatnent. eff ecti veness and t he. suhj ec
rood} HEEBFHEY. b ORELRAinEhl, R A EaE SeacBier srisls vt the
alunMAPEBiticIek it dt foeda@id tthet APuiZRERN ¥ud R8O brcateP BlaH A8 out

liquid preparations for adm nistration, "including
185ums hewe] 6hevendnnd gregtes thanabpeind Sty ilk ether embodiments have

' L0 ' i_nj.ect.abl
sl ONEAOAS: ATl T AL Bl s DR RN fer g o
150mmu T orssurSuetts obthpasetponsondyy paticle sianiert wken Wohh
a s#$tablelcartie , ﬂ. uent, or .excipient such as
TePreyes IV%SW%Rﬁﬁ?Mﬁﬁ&@ﬁr UEIFEon teeligife, gl ucose,
dextrose, or the like. The conpositions can also be
[0065Y PRBbIIINEaE varibes SRR AL, ARS alG ARy SR AL e Fbhtbdid] %Nﬁ
subst ances such as mettlng or enul sifying agents, p
presefiffdisstasig i getable asgedry ipayderondispetssil itya solhenticioregeate an
g e envatives..flavoring agents, colors,.
abragigg b%%féﬁ?tieks@?r%g e]%lgﬁ%;{&ﬁg 05 B‘gz na%{e},?éver cgesgftprrhs a slurry shitable
for paiishing sppliatiiars sackiad denfice pRcBidion ﬂﬁﬁiiia@ﬁngcmar d
texts, such as "REM NGTON S PHARMACEUTI CAL SCI ENCE, "
7th edition, 1985,. incorporated herein by reference,
[°°6§9aé°8%981§ﬁ% it Ebpdngsmty E‘aerBiu@matpémc(lﬁsgﬁr%élapeaﬁ@ddﬁswater to
formrt iRESusNEHE PHPRASIR BF AllidQ] magﬁ |
01. con%/qgni 1%esnt l'y provided agyﬁuidgﬁ %Qgr e adra%alt%g,a{ g‘“ﬁ“ﬁ?*‘,”y the
solids deading of theslounds sdlgueatariban aospihedonBmbediteatsdnse ar

< Vi us conpositi ons i be buffered to a
soli | G Cog T BRRF b oyt PP RO NG oErmboriiae e Al
solids QoA 8ich ds BN g@ales thaR bH& 10WS%OSBWEAR ASEd 4 BRs,and
solid conpositions. Additionally, liquid conpositions
ar e sonmewhat nore copvenient to adm nister, especially
[006Fy The,slaery mspy cogtain erditivesniyeh pe pigawics and exidizewshéapending
: : Y ' .Viscosity
uporf B0 SRENA OMIANER ot Wiyl 16 sARRUBPRUAR NS S8t 1
chentical suerebanidil elanhrzatndCMR)| oxbiizersaedy beetddedusthe shery to
.dadﬁétives whgl q%gﬁnd on.the exact route of .
oxidizh fheaterialstgacspidhe Werkpitcs e fastlitpte polishieg. chpeprdias suges
form e.g., liquid dosage form (e.g., whether the
conposition is to be fornmul ated into a solution, a
suspensi on, gel or anothe}71iquid form such as a tine
rel ease formor liquid-filled forn). Solutions,
suspensi ons and gels normally contain a maj or anmount
of water (preferably purified, sterilized water) in
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Dosages for humans or other animals can be determ ned
W t hout undue experinentation by the skilled artisan,
wo e@mod1sus di scl osure, the docunents cited herBCTUSZNE040295
the knowl edge in the art. Suitable regines for initia
embetiinants tn exidiar suchl a§ HyOhsraddebesheslufrolin aeguenitinat greater
adm ni.syration o are variabl e, may include an
tha &5yt 4Pkt Miﬂoﬁm‘?"&v%%aﬂw a0\ fiyddiggidm gn amount not
greeihah S Bi0nss, 7Mko oralehel ®ss, 1 81 fef
by the skilled Oar tisan, fromthi 0s g?@@?oéﬁégﬁ 2teﬁieSrlﬁgsent
n sgsenvehesatdsased ! maYei n, and the know edge in the art.
Approaches for Transplantation to Prevent |mune

j ' 1..S I_nents, it y _he desi red t hat
1008 FiplsopleaREHE SRRSO R s BfoftSit Sttt
bindnrhelr\t%es)dbga?igﬂ efodficpd. i Riferdifhg to suitable organic additives, glycine may
b tra&sp antation/admnistration in order to reduce the
© gddeqt iqihe s guch i2h ! HOEROY RO PYE Ban abai jPng. Still other
em '

o A oSl Bl 0B b e ot
greatenthaoblogt 3 &Wttesponse may be enpl oyed. The fol | owi ng
provi des a few such exanples. 1. Universal donor

lhs: C be . mani ted t.o serve as .universa
100G nsi bR Ben el bt B PlmdiPe Y B o8
embexdirh@s sthd/kKarry 04 acidit (S DONSuitaPRBCHid ddihias8&h as nitric
ress one or both of these antigens.

. progeny .may ex n,

amdfmﬁ@gfeetavﬁ tBéoﬁg@ii the eddifholstee slarys Qibgnearbodimeidnprovide a
La. e . ] ; . o
storEytol i 15 P e BBL LR P Lol O R B t e

potenti a I ntroduci e
ospective recipient so that the cells do not becone

pr
[0078h S\dditaangdy sthé presdu pamtidiilateadatiiiill irong desor hibk degree of
eptibleto.unlimted viral replication o i
st FER YT FafF Spinab oG M RoRER: O Sob et arryns
defig@lastibe RESRITTIseERRe: fofREd RXBINY Badb¥ed GMHAARYSed
. reconbi natjon or by introduction of poi'nt-nutations in
dimensgons (¥spdelow) cepipbmngite slpriyrfien a sewo dustion poi nt

mutation in the initial exon of the antigen to

1 Cc . 3 W i e
ey B I GHLA
provn(éﬁtdrhﬂﬁiv_v)aiS,comemteﬂ\tcb othbr cantenoiallynoaildlenaterinlgs Tk stability
oo b BT B b S5 r

in a bRMGAU eylinder &f BMSRYiGRE 24 P OB heH AR dikiPlPE heigh‘g. The
recognition : MAPCs can be used in an intrauterin

height ofrsediment formed by eettlinggattislesds meesurefbfoeeach sample after a

oo PBRGRIRL S BT DR GEF RS Dg bl L0
glycihe\natl dpse pH.of Abdwg 4002 A Daunitaezedan Takie 1ntEaRees! 18y Bf

Ig&qe quantities in animals or it can be used to |
Exargglerlehes nqtahterstabilily pad.de festi sovidesse stablp gluryamigpha atidenge

o sl Sl PR UG LU PTG QIR

0.0nBe) eftietslurgnis 4 60%adol leidelly tthblegthititing 06 saligbeaicehfer
uting the system which did

capabl.e.of recansti i mmun
extef B TR oG Qv aker S longsia. Flepd dokipisraibseptigion has
SE@fHaY 66%tdoBBid t-@re |
O e e T T
and gyigniaftecimopthso Dunisgtheopsemaiionsyicaimis Exkmpler owabnste

. [ IS, routine, their,successful engraftnment in the

distaf BT BN IR B et Bl re OB s R o i CppapPiely
Thus, a critical bal ance nust be achi eved between the
beneficial engraftnent value of T cells and the
detrinmental effect of gra&%-versus-host response.
MAPCs and ES cells represeht a stemcell popul ation
whi ch can be delivered w thout risk of :
graft-versus-host reactivity, as they can be expanded
free of hematopoietic cell types, including T cells.
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vectors, including but not Iimted to expression
vectors which | ead to expression of an antagoni st
wag@0sts4NK cel |l activity) can be used to i nhibCT/UBE06/040295
cell function. There are several antibodies available
availaBletiiRerddlé aodidveuttnftaldlity, Md mdedd dxhitdted cettlingraftenitishg,
but not limted to, anti-human. thynocyte.globulin .
days(unttisfusbesl. Higrabiligy to ga,rg%lpgﬂ-@agﬂﬁglgry%%]ﬂ%{_els ttL)l:lezt!ormatlon
V ipRA AR iseABinA) RithGAMind éonemnagestling,
and{%@%@?%ﬁﬂ%?‘ghwge? gnt [ S— NKIYE.}{ anti bodi es or
thus fEnodhg tiel nead for-nikingdicfora applivetore el heEBIryPhar mi ngen,
Pi scataway, NJ). Additionally, antibodies directed
| nst., for l e, a natural cytotoxicity receptor
TAﬁﬁﬁ%@?”FW@%J&%ﬁggpfor exanpl e, NKp46, or an anti bodies
directed agai nsfi day! eukocytdagssoci gtdags 1 g |i ke
Exar%lé{é. ptor—famt stgﬁlECi U0 MRabfeO7 ©XRABIE, LATR-T, or
3

i.bodi es dirfected—agarnst TETTORT kil er
CO“@@%WF%%WBE’ obdbin L k°§1'a]§r§ep{ o LR R }gnih,
CompaeatiyaiErgmple SIS RRRRT | R o edhy 3 are
Comparsitive Fxampls 3 higtabler mmkgrlﬁi-aﬁ%oti:“é&dﬁzby—m'et hods
Congpawitivabixempls Anistable wor ke 0. land.Omne ul_in the
present invention. Additionally, a neans, such as an

[00721g Antstandd mbvioasty che semparative exaRplespodddes iaslabke e

cel l.s, may.be used.to inhibit cell,fu [
compuefey }ya%\.yaéﬁﬁe P@S‘Pﬂﬂ&% SRR xafiple} 6%‘“?’%’861 F&@‘é‘mﬁ
mateiirfa‘l aeta el bk RYusE 161SRENHee 040105D] HaviMig dedvierdzs Bedondary

n one enbodi ment, the neans for _inhibifi r&‘%ntNK cel |l
partiiclersizei ofil 41 smmandansnesiigypunipcecaies of 12dabm e (AR EE ur al
Killer cells.  Additi b ALk BEBK
Exa%‘Blelze dn ¥P8\P{d%raagml§ﬂrrfglqﬁ#ér¥aéggtﬁ sa? ﬁ)gi BElrlo Ejlglgf 1eOtt th he
031560 HMENS ¥ haTgesdsctndasy pditidle sitevel 3feninfand a specific surface

area A48 TS RGBS RATNGS oo AoOie: Bpaf i farl obtained

fron?ngtgﬁ%rgﬁ%é, QR -nudbdS A AIBTESE , hviAd 8P aRr e Beshdasr girficld size of

0 I ncrease |nnunolog|c tol erance in a subject

205 hn MARCeaifid sotthesrareedl 38 2 ovisr iConmmgraiymbrraply 4 sg &y

| at i f the. VAP f ' f
powlgErly S mrg s e Crapt R FrabelioR R fladhee
secdnlSryPaRi @S bize 5031ah ahdHupRifRgiefatohes aftEs 3 m’tde

MAPCs i ncreases conpared to the nmethod w t hout

adm ni stration of the inhibiting agent. 5. ne.
10070 chaapyting A8 ToRATEE: b R ISEIie NS BroX st R e v
a9 B P o Bl d gy of s
abo@0StN Bl lat y candertrattbnus Ont vdYoaningrypagticlesds hrateu ddie

turt B earty e Brasiie e s iepf PRI an s PhaRs Lk
by tfﬁé’ %&ittgﬁnéjc')\ﬁiétfé. Bk tcthitd vBheuraeMe FORERITU or

etroviral and other vectors for inserting foreign DNA
NephalomesiefubalitysUritse Inva¢ pabedimest, theodemap paitidles haye he

ar.t . chi zuki . et : [
turbilyofaF Erar Dian bR TN U s MYRPAPENTE, 168 NI or
everl 89%ire AR alout 5 NI'U afld@fkentfanion of 0 0sdkedaningipagicles
aretroviral vector, enhan ,%dﬁgatrgen fl uorescent ereot ein
|

in WatseF Benesfly 488 esatop dedpeh WIEY ({3 fgre opaque
differ ' . 7 | &¢
susfipklofi G 1 AhALBHH e BF eunRAAR! PAILIT BRcacdd &
tranddrenstpratidedby etpresept pstiubate ofatarial movslpay facditpigs the use
i ntroduced into MAPC, persists throu%hfut. s a fille
of thyy FpisFiakiny vaFiPBAPPHERTAT DY e APERER PRI iR Sedich At B
fromcultures initiated with about 10 eGFP+ cells
previously transduced by regtroviral vector and sorted
a few weeks into the initial MAPC cul ture period.
Moni toring of Subject After Adm nistration of MAPCs or
Progeny Therefrom Fol | owi ng transpl antati on, the
gromh or differentiation of the adm ni stered MAPCs or
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Sal nons, B. and Gunzburg, WH., 1993; Sutton, R, et
al ., 1998; Kafri, T., et al., 1999; Dull, T., et al.,
wa2®8)p47581 m an virus 40 (SV40), adenovirus (serCT/82006/040295
exanpl e, Davidson, B.L., et al., 1993; Wagner, E., et
andddr. rﬁlnftﬁﬁélneﬂt‘&haierlaw for Ad;@ﬁwattdﬂﬁn,l\@t bﬁﬁﬁpl&%lﬁﬁ&i@ﬁ@d\eﬁals
Humana Met hods in Mol ecul ar Medi ci ne (1998)
for gpepypatingsdpriigplarly plear coafiy flepringimatesialg hoses] fipgs,
, 1999; Hofrmann, C, et al., 1999;
pacgg%mg?%eﬁﬂ‘%graﬂ& ﬁht.s, et al., 1997). al pha virus,
including Sindbis virus (U S. Patent No. 5,843, 723;
(007%4] o’ﬁ@ale Z:proxédesaﬂ compheisey oﬂnﬁﬁi@maedtsmdﬂ:ﬂenxs @tshaties prepared

usutg_tgxa E)éersgét pagicuiaév% mgfena mnrg 81 B@Eﬂgabi/el arhlljr?lina alumina

hyde@p (BdcBfmmng) aiibsilida0fovREATPTIR shirdks FBRM&AIS alARNES, @bntaining
i ncl udi ng cal ci um phosphate transfecti on and DEAE

pargedes as00ted hesein and water (Rl lsdipsted). 34 DRehb P QR durbighimeter (HF

h
Scigi ARELR! Fotf M, RNV B0 TRTR A IS AUERLAI S RHED o3
sampdaéslprg‘hdsd 5 Babit bweteahémﬁieSsurécb rAﬁbe@l‘méd?m Rl 1 Hxample 1
as roi nj ection,

hysi cal transfer te ni ques
of tfs %ﬁﬁ&fﬁlﬁa piefegmaferial Pﬁgemwka@@i%wwﬁ JiAndcensequently
Lt 8 R B
congherciall9 ggailald 4lvmines alR] §lica. eThedhigh trmm'enh’yaﬂfﬁct N; S

a 99 eIe 0 ti.on, . nucl eof ection o
ass@lar @l pitn iRk viofuRiPREd Bt SRenmsStedi by Betleca 1y
momhbleg g dubly ad ﬂﬁ&b&rﬁ@@p@ﬁla@r DSt BB Dar$t §it€ ths PR ashie

substitution of a segnent of the cellular genonme wth

partifle.shappcdengity, pné Fempepiimgal charagigristies et i on of or

i nactivation of at |east a portion of the cellular

TA]ggggnen%ld{t Méé me l etion or inactivation of at

| east a portion e cellular genone can be

acconpl i shed by a v%i%yemfatin'ﬂans, | O6Ydomgnipationnot
ComparhtivecEdangenel i ¢ rec@sNT@Et 1 on, py antiserge
'Exahﬁﬂé‘[‘m ogy (V\/nl Ch_can §7aqfge the use of pegqsrlm,f

gtg;e% qui PNAS) 00BN R T 1 bogyme—tech ,\Lug\{ﬁ\ -f

e el aos

=

CO@%alapveeE?gam(p% A N A S 13N
Comgi el b o D N o el one %20 NI ot

COW‘T‘“"&&?@H@I‘?% hads A Yol ogous FPE8BBITRAL i on
Conapagatgiedixarmpbah, | f or exXIAMPNELU as descri bed 00 NUILE.
Conljatraivie Bdamplé6 6P3, 95851000 601) 686, 6, 541 ,>3000 NTU

6, 524, 824, 6,524,818, 6,410, 266, 6,361,972, the
[0076P A St Gioadly Whtehedihe Copgtirdtive EHxladhplRCohRR @in8deially
avaui%Eerence for their entire disclosure relating to

tioasrial fivsh vabvs egulrstirers o e Readuetspedifieatipasiof ed
Con%%rt A ﬁb?e%l lﬁf?greﬂj%ég%% I%%Rfea ?15 %n?&dtllgh%l{hhfab?e b
Conqoapertezsﬁmmpiﬁei;tas shcamﬁuﬁl‘zmlmﬂ aabolﬂcndailsllmat(Sﬁnn&EEBmM e.

bt 5 Dy P FRAor IS e L BTphS L AT SHal
ConBRPIHETXa Rk O/ a%}faaa‘?lﬁﬁﬁatx&té} ﬂ%ﬂia%e?%rh §§11[1)ﬁ|§5851hbed

by Sebestyen et al , to dire 0 the
having eh everagosecomdagy pdrtlclclsezmof éQp nessidarspedifie sgdaetdrea of 37

erjal be troduced n
1 b P et 4 4 S i PO RI B Shadrdprt sosol,
lot nehat _!l@l)(héﬁﬁ%@%%oﬁﬁj Ne6L4AbN G@PAcal s/ drugs, to
be el i m nated | om ng adm ni stration of a given

drug/ chem cal, or can be tagged to allow induction by
chem cal s (including but not limted to the tanoxifen
responsi ve nut at ed estroggn receptor) in specific cel
conpartnents (including, Bt not 1inited to, the cel
menbrane). Any of transfection or transduction

techni que can al so be applied to introduce a
transcrlptlonal regulatory ‘sequence |nto NAPCS or
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The follow ng exanples are provided in order to
denonstrate and further illustrate certain enbodi nents
wand7asperts of the present invention and are POL/USIHO&®10295

construed as limting the scope thereof. Exanple 1 In
[0096]v Acarflingrte ahdthdri aspectfa MdR6S of wolishilglascobtitidtive ARGurface
ceII i nes re established. from eG-P transgenic
ey e e e S R R P

Pl"‘t’%‘“wtamg e Ry e s g Pl il b

partidesyaadesciibed| @n@naémw@ B¢ wretbod ifimthes éralurea Itﬂaua:tatmg the platen

ascorbic acid 2-phosphate
amftgu gn% 1ec|(e)£e%ﬁ3%ﬁo eﬁf’l??/h&fi ned Lipid Concentrate
(G bco), 0.05 nmM Dexanet hasone, 0.1 nM
(008t Bhaplnea ma;ﬂiel"tmmlateﬁ&lgﬁﬁ) to tAOGokkpeR] 64 tht Wdrkpiece may

be (i RASSHATE Ko 4 e (rSpighen dndtbe PGPTICHPDEFb e
trarlsBBEdd. o?fsf%g%%% with {%J %bli%ﬁxltrg g}?rﬁ&f%gbﬁgsg@e i '5%91 A6 the

Labor at or onectin
plaies tgﬂw)OrkmaIeedr bzbt]:ghn oNen ) credte alffiofenbfictioR batvweben e t

0 1.5/ cnP
sbrigity Tury e op reEfrivee B0ar PR Dl mORB g ork the
surfaBbo e Fdrigpibdelined pafdehlat-oxd3if16 the %r%vé\/ﬁaﬁz? 1¥\§f1ﬁbledfor

transplanted via tail vein injection in 8" week

useophlenur ) g 1eﬂﬂ%96r1m1qnd apphqedioals i An Gfﬂmh Ehbsg Gyd
s S M o

tungstenPB&hix) tymuguye Borﬁpbrdﬁ’yof adlsenfddhdatwr $2duhe. REERASE
NK actd Vity. letic reconstitution was_ assessed

the sqpigenqugins thstﬂaredaﬁu $SEPngictiye mageiiat ancha diclestric mptegial, the
methﬂfa%?'o"}erlfuﬁg%& di@l%&ﬁ): 1ay%f t ﬁrthwélﬁ&t%@'s&ﬁlc% ndf e@f substrates,

sacrificed. ani mal’'s that were sacri
the plethod gemwplln ﬁdﬂ@p 1n@h1desr\mm1newsl nediskidg of thepnetskesucfacofo

oG TR RO FIE 65 St kST Rt OGRS

harvested to deternine contri but| on of MAPC-deri ved
EXABPAIES 0 non- hemat opoi etic |ineages. As described in
Fi gure 10, 21/28 animals had signs of MAPC-derived
he Lopoi esis. The 7 animals that did not show
3‘? ftment were transplanted with MAPCs with | ow
| evel s of Oct-4 (<1% nESCs), whereas all other aninmals

[0073% C @hivigidly, MABSEt ok toB ettt Alaféﬁmsﬁ@y&'t@@@jl!@% ﬁ% endo,
80% of mESCs. Anal ysis of |ynphohemat opoietic ti £slies

40 298 k8 19d Spsal £3esaly Iltak¢ Chattagel & hgisatlcinedtor @Eatgwa@dmmr within

d.th
o1 AR Lo EP B R Gisp P ARSI e
compositibh &f tra’tr&ﬂmhl dlsmma dvitiia gel ﬂr@ursbﬁﬁﬁléi@(ﬁﬁ SelmSid }%i?lléles
T cells _were cagabl e of reacting to Bal

The&étcm%ggowéﬁt i muiHech using & aegvmﬁew (@ntoemqe@sa Adgipn, (01
t

nd Fed B (AU ToPY BB bk ® i dgs R (RS, 1S,

J apaﬁ¢a$ &erlsindiarg milling] stapki F?rfm@gesm,gmge smneataitbowith0.3 mm

SR E LT AN S e

pH 6fthé SR andidifQuitfh hkdnge OF b&MeEﬁ 90u RS B4 0B Ye }t)H is

recipients to reconstitute the hematopoietic system of
contr@teldatsmg mtrtcatiatdatzﬁ@br%wolydaﬂlyng @i bei contpdetedinhae step using

o B0 Y G0 0 BT R B b B WY
MAPC- deri ved progeny. Hi gh-level contribution was seen
in the gut, with differentiation into cells with
nmor phol ogi cal and pheno t&gl cal characteristics of gut
epi thelium Interestingly; ngraftnment is seen in all
but the lower 3-4 cells in the crypt, consistent with
engraftment in the gut stemcell conpartnent. This was
seen in 2/12 an| rral S, both of which had becone very

o, I



The Vectastai n ABC peroxi dase conpl ex (Vector
Laboratories), prepared according to manufacturer's
- WO p®aouset ons, was added to the sections and i PCTIDS1086040295
for 30 mnutes. Slides were washed three tines for 5
mediarphtegs. Ehe tesulting sSPBS nerfalbheshmdids Riadin@@ifappmaﬁnately 25

T S BT T RO

with hedatey I, fbaﬁtﬁﬂ@il% gik@ibtifand@Meiapbhifityand nounti ng,
pltures were taken using a N kon Cool pi x 4500 di gital

mounted on_a Zeiss Axi oskop 2. GFP+ islets
[00\% és éﬁb&e@ﬁwz&j shewr helowrip dabls 3; inceeasing gplsiningtenpatptures

o 4B e AR U S
formaof trextbitbunt alaginfaolAt @W@ateﬂ’amlcfrﬁag @niperaeuréd, x@sicdligrabdde

Z?& ‘% ?t 40C in _ 10% neutral buffered formalin in PBS.
100Fte a}ig8 Rédelin alpmimasan gars Ber the parposes of Table 3, the

Q
orBis BB SEETEEHndla B GER, AL QEAR & ShbufE phases
beodmmam cigaramhzlaabnywCMmumwasmmblaJ(nshsﬁmg&lshﬂﬁahﬁdcmdﬁ ree
or 5. mnutes each with distilled water. Antigen
per?eélﬁargeé’\fﬁfwhvﬁgg"ﬂ‘gﬂléasﬁ% steaming for 20 nminutes in 0.01
Mcitrate buffer pH 6.0 (lInvitrogen) in a house-hold

[0080 C%&Qﬂ&@ﬁ@usfdéh{eﬁﬂ\@ﬂhbHb@3139F5H16M5@ B0 A ¥ REH IR mple
After a quick rinse in distilled water, sections were '

1 sigampizadi in Tablg 3 was raeawmtvémg\mm apggsis vAthoEMePrsaniany.
Mgw sﬁ%@?ﬂ EL{] % gﬁdd\?\ﬁ&i #E&g?é é}e fsl IS aggogﬁ é’oehn miygab'lenlgmd

san@llaso;kara tornefi havingapproematels SQI’S@ VW %nﬁhbraalﬂb Ipb@ﬂ)ﬂate

% Tween-20 + 1% BSA was _added to
ma‘?ﬂ%‘ g 3&4) aﬁggaaﬂ alat?ﬂ@z ‘-‘g\f@’f h geutey using a FREK aallpilge

X |yi ) d
%ﬁ%%@lm%%EWEQM e&&&%&%@%@éﬂ sh@%e WsGd A
Rle(vablwﬁbﬁlsm caead it using Sirbquatiheoffvedre,oviioly plm‘rld@(h:g],
estis égs%verefvvash h{%:oc)lmssfor 5 mnutes each with
PESEGS G5 TR [ ?ions were incubated for 30
m nutes with Cyani ne 2 | abel ed anti-gui nea pig and
TABYEBI ne-3 | abel ed anti - rabbi t F(ab') 2 antibodies

(Jackson l-mmunoreseat diluted respectively 1:125

(Jackson—lmrunore
and 1: 450 S cont al n| TO PRO- 3-j odi de
(1 nwtrogen) gl%q 1000 &58& thtee W8Hes fpr s51100°C

M nut es gach 1 n PBS F u 05% Tween- 20, s destwere

AmBRMBEEd Usi ngsbgolong Gol g 61 nvi trogesy, Confocalyyg
| aser scanning pictunes were taken on B oRad| Radi ance

2100, nmounted on a Zeiss Axioskop 2. In at | past two
CrynaibnscCl D m ce6DJR vvhi ¢h un@3.6f er ent i at B8 GFP+| MAPG2.2

Y = A | woro - dot abt Ad =h

+ ol
wet-e gra‘ltcu u—rTllllaurlTll FSerS—wWwere—Gaeteretet

11). le[2 In Vit
Cartglg (BR3¢ 1 61707 Radent CAAPCs | o - GBI Propeni (4

and ff-Cglls Commtngnt of MAPCs| Towards an EndocCrine

TheRancr eas |Li neage Using | ow O2, h|gh Q¥34 (F gure4
i-n—one enbodinment  hilgh QOct-4 jstabout 5 to about 25%

of that found in rat enbryonlc stemcell or universa
Exapplged while low Qct-4 is general ly about 4 orders of
magni t ude | ess) expressi ng nouse MAPCs and rat MAPCs
(0084} SAHial P h i S Bk BRuLARPGf PREAORPERbMk cine;ﬁ%
determmned that transcription factors known
500 @ e 2 houenidadarert pautctads prdacss the b@dﬁl@ltfﬂ@%&\hﬁl&&ﬂ{alse
commtnent and differentiation can be activated in the
correct sequence yielding a final cell population that
expresses insulin- 1nRNA. For exanple, MAPCs were
i nduced to express the t(@gqcriptional progr am of
/3-cells, with sequential “Expression of the
transcription factors (TFs) Hnf3 Hnf6, Pdx- 1, Ngn3 ,
NeuroD 1, Pax4, Nkxbl , as wells as insulin- 1,
|nsuI|n 2 glucagon and sonatostatln mRNA when

A AN A L~ N .




The RNA was reverse transcribed with TagMan (Appli ed
Bi osystens, Foster Cty, CA Step 1 (lncubation): 25C,
wdaooomioms4step 2 (RT): 480C, 30 min; Step 3 ( RTPCT/US2006/040295
I nactivation): 95C, 10 min). A reaction mxture is
alupings dieedlcined Babhipa parTialsh 3 ABRAS) IEhdRARITleAord Fours using a

st RN R e kP ORADRTALDS B g e de iy
pH MW REFRERENG NS Qilﬁﬁkéﬁ@mﬁﬂm doAELN Within a

BACK Fiel d of the Discl[osure [0001] The present
rang egweustout 3.5dp fdcusing rgeivecial | hetag-naibled siupy has a pH within

' . i, al tigcul arl. rasi ve, .
o ol bt Gt BBallRl 506D B i Bty T Ro2aX G stumy
candyp pedisgidedrsittmndaleting its apigiiatedlionds chdeaefidtiet.i Opo®f
the Related Art [0002] Abrasive particulate materials
chaggcerigatinp qliheakgva@rspatrdelwping ppitictes thesperage srccadapl e
: [ r
parle D% 9 OGN AR el 09 i L858 el Topary
partigl¢ $izg wds detenhniedio heetppfoaimatelpdOrmmrbyd nin Eldigatede
abr.asi.yv owders.in a wet formtypically reguires the
morgRGBZYL PR SRS Rl sfiabiine ity Bandersdriniinte an
appRIXUASGE NS ST AfnorPads lafd hiroBRlaRSY ¥$2:alhd Fis@bRimina.
commpnl'y used in _polishing ;:ggl i cations, such as
Theafaping pprticles tregse Eathepdeierannedatoihene ¢ eRjfid surfahearea of

j ) Vi N facturi j Hdust sy. [ 0003]
op RIS 0l A0 YRR R B B 2V chimg.
applications, such as CWP include nmaterial renoval
[0082htRefersiel e FIGvi It yunamien defeent fevidvyl radbadferiialis seaivedlurries
rate i.s a nmeasure of the capability of the abrasive
comiginig %lwar@ﬁb‘ilf%s %&tﬂéﬂﬂj 4 fifeg ferBparedHERe s ermparerbiofheler
combrl ¥ @I PN ilahleREica ARFHidd QNS usPRhRC HHeMhitkridiSeRo VR ?ﬁ% bfthe
of the ability of the slurry to renove one type o
slurgst eonfagning aluglina partidlengneralifriinprdveaes thg calcpnng feampemture

fﬂ%@‘ﬁ’t‘ [ Lon of another material intact (e.g.,
i |eﬁg&’€$llccl: %‘{fhaesess'el ectivity of an abrasive slurry
is particularly relevant in the sem conductor device

[008BR Rlefmﬂn%l td Figs. 2ndigketiric (g&tiea)ene%tarliauserﬂ@ﬁdl mg bﬁ‘che_%ame
uncover l.gyers, or_portions o ayers, underlying a
abrapiyg élnm&s lﬁﬁ%trfﬂéeﬁéﬁtF Iﬂera% gheicampared 4 ¥h¢g05émrwallﬁ aml_gmh@r
silick IRRASItb BeRbAdtAEEseldBORAH P16, qumtéa&ﬂﬁ'ﬂ%ﬁlgﬁ Céhﬁl»'&g
with slurries is that the particles are pre |sposea1 0
largedp indepenylent ofttbe malpigingriemperttabd, dawudgaalsly dow n@féris removal
addi tives.aor otherstahilizers are added to the rry
rate g VS SR T GG WG fheopist Crerudleh
matediab RansiaDihte tHewveheaurrisd ¢ dRRiififg BicthlsthifalpagticlesHk ARidi vz d
slurry are expensive and cunbersone propositions
hereWecause of the additional wei ght of the water and
additives. As such, it is not preferable to ship
008N/ Qhirsiki Hi85: L ra processing
(005 QRGP IR B E107% HioBl o O LGRS
alungneggirticlzeasdescribesitiabiih have o SnpersorspROSVIGNaBoReSE S the
t hat iﬁeal .coul.d be .reduced or avoi ded. [0005] One
commgrial slica shriesa cihers ?&HBWIP&HF&X‘M G2 pattictas gre desirably
seledti®TRN@budhaliSS s vii P Gi1Isle ROYA: RN BE1iH; i
such, has rr%gsé usg gf t he ﬁ?gl(] te elrl%aﬂtlﬁ%pélﬁgtgoeﬁ&um
as CMiPunithecleetrqrhacampamientzprogisgihg islustny. nbn lighy obthe fforepeidg,
hr.ough. conversi.on of an al.un nou recursor,, .
the sfili Gty Gk BiaoiB St Biifes Retetlagy thoee cisiondates
12000C. See, for exanple, Harato et al. (U S. Pat. No.
5,302,368) and Kaisaki et al. (U S Pat. No. 6,194,3
17). Al pha alum na may be formed at | ower tenperatures
by thermally converting aﬁgydrat ed formof alumna to
a transition phase (gama“phase) al unina and grindi ng
to seed the transition phase with a corundum phase
(al pha alumna). See "Effect of mechanocheni cal
activation on the thermal reactions of boehmte (g-

—
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[0011] The industry continues to demand abrasive
particulate materials that provide high selectivity
wowdoatstendant desirable material renoval ratBST/UBI006/040295
addition, the industry also needs materials that are
abo&a r860‘|03th9f ddagdnBgats ldesietlOmateRalnpRd valRatd aid t€lednvatgdare
capab) e of being dispersed in a solvent to forma
wellsyitgdsior V@W-Ppgs@%a@?l@ﬁ?@“w th mniml stabilizing
processing. Alternatively, instead of dry povvder t he

e T M L
alusad pretduddte onateafat ey a Buteodeitapeuing rtbn)perﬁhﬂdl\iﬁﬂl\ﬁstrélﬁdi]l‘he

cordi.ng to.one enbodi nent an rasiv artrculat
Faiafcipet 46 e Biave eutEheE B Rerchg e bFa
cry§tﬁl@1ﬂ§ phaseind dbikbAdratd sl d@ieds€ ASthe PefdvhiidePdf AorPARISRIAANS
phase, the alumina particles having a density not
pre@qné afdhetp phase b transiBorpgyming is plesent 3 thasewpl qadpinast at
ri 0
OBEARE SERRLIED B0 ARLSRGE AL Sl Sl oo,
whidd theianpuanel @Inrhaephﬁse 5re@&ﬁt%@‘ea£m Seedl b ﬂld@h@&m above
wherein t hgli %Lﬁ?nSi tion alum na includes theta phase
with Frspet t9 Bigskablsne of ganma phase and del ta phase.
[0014] According to another enbodiment a method of
[0086)" REfRFrfd o TG AB NEdRPWdEHIGE Ry BREBAHIE! conBfihitg &Rumina
provi di ng f eedst’ock particles containing princrpally
materialisiac¢aydansge r\mihrthe emh@ldlmemmdng:rtbhé hﬁx@edwmakeasured and

rt c es 1.0 f

inufed & Enbon BRI RBRy) ThE Remli Rt TR v
meaahfydtby&wavwffereﬁt @Gu@r@t@mmrsan@ IR esuréhéntal Whd DA

particl es havr ng a density not greater t han about
1especH ey e %]a tepa @SRRI nrd@ ABease dentibueinla samples
w1tl§rﬁltcEE%9m fcaﬂ%ﬂﬁ %j% drafrgonductive nmetal surface of a

e |nc provi ding an abrasive slurry

betvveen a wor kpi ece and a platen for polishing, the
[00&DridSi. \5ellwnatersy il rthcsdrmg)oa/dslocﬂaneimy okived ksuofisamples

arti c .al .um na rt| C ris transi ti.on
confifif FlaFpnirGea) £ O RalRe auBUR sRPoR B R SIS B
a fuBO@sEeof cttarifg terigeeatadel 'Dﬂé%eﬂ?ﬂ shinpled v @Y Rinkd @ARS iwhyle the

not greater than _about 20g/ cnB. Further, the nethod

Othfrrrre'r asIpios xyess ealeipgd @Irdemrl t &HO ah dernonstigiss rktpﬁté@@l of the
| ]
miILELELLE P PR 08 R Gl RS 18 il
samphastthai vese nmrrﬂ)]led goniy calbmné) independént ol e daboning teanperature.
turbidity of not greater than about 200 NTU, wherein

oo ittt 10 PIGT LM oot P e el o e gns
matb¥RAVY BB 44204 vhth theeRb&RRBALs dbsFiboS HERINR YIRS L iFifction

understood, and its nunerous features and advant ages
of cnlﬁu@nmﬁsgmemﬁrrret b1G. rﬁﬁ@wm gen@nal irend ¢falearepsihy spec1ﬁc surface

areg ﬁt %fﬂ’g Cgﬂﬁ“ & LCr' [g’aartl et atpp %& c’{ﬂgléle%%{)er | Ian? gpré)\?al

denfoﬁ*st%e akliga Wrﬁmtﬂitllon frvi@ibledleh&abirdride Butaidl odtsid@rahet y
of slurries containing alumna particles calcined at

accqiinfqdestandard daviadiont ur es on a tungsten (W
surface.[0019] FIG 2 illustrates a bar graph
t il Iy
oo LRI P oy BB S SRR o158 o R
partaiuiamiendogamenitss ites netahendeicto bt lohifede et ddtféhmaownmim.

varigps SpReREP TS AP UL RLS o bhERT o b AapesR gy ey

tenperature. [002 1] FIG 4 illustrates a plot the
density of alumina particles as a function of

cal ci ni ng tenperature. [0(%2] FIG 5 illustrates a

pl ot of the density of calcined alum na particles and
mlled and cal cined alum na particles as a function of
cal cr n| ng tenperature. [0023] FIG 6 |Ilustrates a




aspect ratios not less than 8:1, 10:1, and in sone
cases, not less than 14:1. Wth particular reference
WO eoneemdhe- shaped particles, the particl es mayP@QBUS2006/040295
further characterized with reference to a secondary
fromgixessope af the pdestatriadentiont Rer exatripte, afiditibeal 92 equidlalent

| i i he third.l di. i on. Th
sub3 5 e O ErOptt apd baditonel Geialon) PRRASCHFR PR CPibEn
employed. (APhER ﬁﬁ/thélgho&ﬁ@ﬁflo%ﬁ %frl]d;@cg;ei\gﬂ%&s Bf th€ R nfiorhdrein

and oftentinmes about 1:1. ondary aspect ratio

disclesaé mayl gecede persbasskiliesl inrths st ssing noatorgdameoutineof t he

icles i n l,ane..perpendi cul ar .tg the l.onges i
expRELIEGE oh ot RGBS RET Sf Kot pETRGERER be witin
the s@pk of iR ingaionas aéfindddydraiOwifieclhialy. 0 of the

| ongest dinension to the next |ongest dinension, it
may be referred as the primary aspect ratio. [0030]
Accordi ng to anot her enbodi nent, boehnite platey or

pl at el et -shaped particles generally have an el ongated
structure having the primry aspect ratios described
above in connection with the needl e-shaped particl es.
However, pl atel etshaped particles generally have
opposite maj or surfaces, the opposite major surfaces
bei ng generally planar and generally parallel to each
other. In addition, the platel etshaped particles nay
be characterized as having a secondary aspect ratio
greater than that of needl e-shaped particles,
generally not |ess than about 3:1, such as not |ess

t hanabout 6:1, or even not |less than 10:1. Typically,
t he shortest dinension or edge dinension,

per pendi cul ar to the opposite major surfaces or faces,
is generally not greater than 50 nanoneters, such as
not greater than about 40 nanoneters, or not greater
t han about 30 nanoneters. [003 1] The norphol ogy of
the boehmte particulate material may be further
defined in terns of particle size, nore particularly,
average particle size. In one enbodi nent, the boehmte
material is a seeded boehmte particulate naterial,
that is, boehmte fornmed through a seedi ng process
(described in nore detail below) has a relatively fine
particle or crystallite size. Cenerally, the average
boehm te material particle size is not greater than
about 1000 nanoneters, and fall within a range of
about 100 to 1000 nanoneters. O her enbodi ments have
even finer average particle sizes, such as not greater
t han about 800 nanoneters, 750 nanoneters, 600
nanoneters, 500 nanoneters, 400 nanonmeters, and even
particles having an average particle size smaller than
300 nanoneters, representing a fine particul ate
material. In the context of fine boehmte particul ate
material, enbodi nents were shown to have a particle
size smaller than 250 nanoneters, such as not greater
t han 225 nanoneters. One range for average boehnmte
material particle size lies within a range of 150 to
200 nanoneters. Due to process constraints of certain
enbodi nents, the small est average particle size is
generally limted, such as not |ess than about 75
nanoneters, 100 nanoneters (particularly in the case
of platy precursor particulate material a m ni num
particle size of 110 nanoneters), 125 nanoneters, or
135 nanoneters. [0032] As used herein, the "average
particle size" in connection with high aspect ratio
boehm te particul ate nateigal is used to denote the
average | ongest or | ength“di nension of the particles.
Due to the el ongated norphol ogy of such enbodi nents,
conventional characterization technology is generally
i nadequate to neasure average particle size, since

' o o, T T o I T o o



O O O such as not less than about 50 m/g, 70 m/g, or
not | ess than about 90 m/g. Sincespecific surface
wae@a/ois4a function of particle norphol ogy as Rel/USEB6/040295
particle size, generally the specific surface area of
WHAThsdiIeMBDMs | ess than about 400 n2/g, such as |ess
t han about 350 or 300 nR/g. Specific ranges for

surface,area are out, 75 n2/qg.to. 200 n2/g. [0036]
Tubni bFﬁ“?ﬁ@ﬂﬂ%J%%V¥FQﬁﬂQQ%ggEF%besses by which the
S egRiEnLRRhEES &mtﬁﬂ%cwr@ﬁi@nrmﬁna ahd aElyadh6.0wt% of an
manuf actured, generally ellipsoid, needleg,

. or
pl at el etwshwmbeus Prshiithe dlumine Fasideschay g deusiSe AR greater
precursgr [ I,y :an al um nous material including
bauxitigmﬂfhéﬁgﬁgk/ y "hydr ot hermal treatnent as
generally described in the commonly owned patent

descrd bed above,. Pat.en 97,1 i+ :
SpeciPPagrye PensRiealuE i s L SHere M tomsition ahunipe
comBdes Releharone df pymeaphiseiahgninh end deltinplitase plueins sor  and
boehm t e seeds i n suspension, exposing the suspension
(alternatively sol or slurry) to heat treatnment to
Cay$s qhe QBMSHS paiticalatd gefidwl iR ] ahelent the haetitivg elumina
particul ate material, further influenced by the
compoess detiepkase 88¥RdYi ded i n suspension. Heating is
generally carried out in an autogenous environment,

that is, in an autoclave, such that _an, el evated )
prés§b¢@hmﬁvg@ﬁﬁkahgﬁn@§ﬁﬂﬁ§CBW86%§@$¥EEth?ﬁgmﬁﬁaBmeﬁﬁ
suspensi [ Ll : a val ue of |ess
cmnpﬂﬁﬁmg§%$ﬁ5#§%§§¢ﬁ%ﬁéwﬁgiﬁ%ﬁ%%§%% 1og]hnite seed
material has a particle size finer than about 0.5
m Gr gRs. ner t4 ; inflna
Ao S E RNy RARERH o SEERITIR (PhEREAbbne
compAgRnhdte phesealunsias. (cal cul ated as Al 208), and heating
Is carried out at a tenperature greater than about
1200C, such as greater than about 1250C, or even '
gr gatek abheive panltulaldMaCrialarttlan 2 whersds theelyrhiap pagicles
aut ogenousl y gener at ed, tﬁﬁ? C llY around 30 psi.
compemthaﬁéh%r%em%%fr/oe FARest 2 et eri al may be
fabricated with extended hydrot hermal conditions

conbined with relatively |o eedi ng | evel s .and aci dic
pH,7- dsbrasivg nericylats wrleHg] (\%% C?admo]\m efsin fisAlrtea P&ft%?:\eé
com%gig“e @3@1(?35 { WMBuBK R, 2BPG8budPAEOL her mal  treat ment
y be used to produce evéen | onger and hi gher aspect
rati o of the boehmte particles and/or |arger
part i-gl es..i ' : tyxRiHles
A D L O S A S
conPeiBy astdessnhar dbeut 1 Hultamomphewnt pliase.gener al |y renpved,
such as through an ultrafiltration process or by heat
treatment to evaporate the remaining |iquid. .
Ther, eBet kasivielrticsdatd triategiahwdaiisd, garesiatheyaleminstpadticles
such to 100 nesh. étois noted that the particul ate
comgpise nefdsssrthanedh oMb A&V FRABNAPT BP38%scri bes the singl e
crystallites forned throughprocessing, rather than the

aggregates which may remain in certain enhodinents .
(e. |- %lﬁcﬁbT&SW@é@“Wg?éW@@?n@h cleim 1. whepein fealupma pagiples
rer] ofli gat hered, several

o nglrsf“ géﬁa%’éatﬁ‘[é@g‘ggg"n‘@g?ﬁéﬁ%ﬁﬁlﬁﬁgﬁ{lﬁg processi ng of the
boehmte particulate material, to effect the desired
nor phol ogy. These vari abl es notably include the weight
ratio, that is, the ratio of boehmte precursor to
boehm te seed, the particular type or species of acid
or base used during processing (as well as the ‘
relative pH level), and t tenperature (which is
directly proportional to pfessure in an autogenous
hydr ot hermal environnent) of the system [0040] In
particul ar, when the weight ratio is nodified while
hol di ng the ot her variabl es constant, the shape and

s - o a1 o o - o r

e "



I ncreased, particle size is also increased,

representing a directly proportional relationship
whedonoers4particl e size and tenperature. [ 0044]PCT/US2006/040295

Accordi ng to enbodinents described herein, a

r el ht.i Vg sbrasdvecpdriatulate matdrlekofnlanpt(bozdmselmmwnimgy

pecf s RS B BtplP OB SR A LR PR B ot 27

significance, enbodinments utilize seeded processing

i of LB e PR Bkl 61 SRy BN n s i parels

coniie M fllckd Men avit @Q)Qvt%nﬁdrﬁh&sﬁihé&sarﬁ%d\gfelateﬁﬁlan about
controll ed particle size distributions

H0vetgmemnprbperphese, the balansa of theinagicdesdongiptingdsséntiglik ef the
ﬁm%ﬁ#h%@hﬁ&a'n the process nethodol ogy, such as weight
acrd and base species and tenperature, and (ii)
seedi ng- based technol ogy is of partlcular

ot obie URADS Gl Balehr CL BT, SR e Arafp afctes
haveardehsityagit gfeatel enf2b6@P00erA. scussi on of providing a
boehm te particul ate material through a seeded

boehm te processing pathway rel ates to one enbodi nent.

| N Bnorthebraiegaiticbie maeribp@mlhmow}fef&mmtaﬁlmina
materi al can be obtained throu unseeded

partigleschays arlgnsit ohayeaten &aaebg%gigéqm make use of
conmerci ally avail abl e boehm te, such as Sasol P2K,
Di speral, Disperal 20, 40 and 60. In such as case, the

boelni ?Ef@rﬁbyaswsxp@rtmumtq waterinl efslaiopide Whereihtie agyminand

odi ment s
pards B8 AR el 3B PR e 2 A or egor mg. has
focused on a suitable boehmte partlculate mat eri al
an f [ r.ti.Gul aspe of the
or S e B AR el el R 50 BT PR hugfing e
partinbestinive e dpasityinot prter ﬂnhebmalz.mmﬁ eedst ock
particulate nmaterial containing transition alum na.
Here, the boehmite is heat treated by calcination at a
t erife e wbmsise fphituRd mberiglaifetithr 12 Rekafiiratel a0 ining particles
transH;lon al um na cont aining 8ripcipal|y a transition
have,p, sReCifly §ikiaraatgR ngt lessi £ransition phases.
For pur poses of clarification, description of
“principally” a transition al umi na phase or

cortfSi A&eiaBrisiye PestigRlsie meargpd sldmddnwhatein the @pqcefscpsm@ge

OnéllclBast ¢ generally at least 90 w.% such
aﬁm&snatm%eas al%@’%?%@%ransition al um na phase(s).

[0046] The calcining tenperature is dependent, in

par f ot t

dlbt r"}[‘é‘l@ gﬂratsl*%@ %%@?&% m%‘%ﬁ%lg}rg %gdrugq 8h{eyﬁngeﬁxnt%e Eﬁec%c surface

mﬁapanmﬂamhhmednmue5mﬂWgto transition alumna. Generally,

the calcining tenperature is not greater than about

12500C. Ot her enbodinments utilize a cal cining

t ertpeMat ebsive pagicalateahatbhd vl 2oy tl, WEERG ths QARMIGa Phrticles
, enbodi ments utilize a cal ci ni ng

even 9000C. Typ
CompH U} P@ﬁﬁ?qﬁ8@$ﬁéégythan about 5000C, such as not
| ess than 6000C, with typical enbodi nents cal cining
W thin a range of about 7000C to 11000C. [0047] A
suift adibe a}PIiaﬁ’é( © pticelafednaipiia) ofielsends, wherghrthe alpsrin he
I
parti?%ﬁgfo@ S}?lﬁe%ﬁ e ?hlga'i/?l rﬁﬁérg r?slge{}g%tn%%og?% {hgg Iabou‘c 3:1 and
a secdondarxyadspact ramal wit bdspchah Sbow@at3:carri ed out for greater
t han about 5 hours, generally within a range of about

1to 4 hours or 1 to 3 hours. It will be appreciated
that the processing gU|deb5nes descri bed above are not
restrictive and are nerely'illustrative of possible

steps facilitating the formati on of a feedstock
transition alumna. The resulting feedstock materi al
may be pr|n0|pally conposed of tranS|t|on alun1na

Y o



present invention can be made highly stable and may
therefore be shipped wi thout any sedi nentation. [0053]
w@\darismal processing of the mlled abrasive PCT/US2006/040295
particul ate material may be undertaken to further
nodp} Yy ThgorRavd patitulslo At bF slhint 20, Witkteif X gllninat he
abrasive particulate material nmay undergo an ion
partigleh mg@eqﬁp@bmr havirg & PHBATY ayBec Fafio p thagabpyty3:1 and
For I . ' ' exchange procedure
as?%gﬁ%gg'€§§%ggﬁﬁﬁgg%%gﬁﬁ$?F%g%2%rasive particul ate
material with a resin, such as ONAC(r) in a weight
rati bout 1: D, . 1 xqi.n¢. L .he.:
cordnits SRedye fialRgmaingd Bty 1 ynARE B B dftices
havdfdnfvesiigX bfithathgartible 3Bk ot @astel thuh abcert 8Bhari al the
particles are sieved and the resultant abrasive
particul ate material has a dry powder density greater
t hapa.t e #Brhdieslpatitaste veat@al bf cleinal®, wikdr€in itled avef£3@54]
_According to one enbodinent, the abrasive particul ate
Primaryenarigle sign tsiah graaies tan ahevist) 1feonponent s, transition
al um na and an al um nous (such as al um num oxi de)
anorghous phase. According to one enbodi nent, the

per 3anThyyebragive pastigytaiepraierinl phelgin pt-.cxlkgieinithe dyeeage

pri et P O 8 b Bl P B0 A & 25 on 01 bven

30wt % The content of the anorphous phase is generally
limted s . LA i1y nt - J S 1
| a2t R frpSt Pasifisle Rl Rl i PrPRAER b iRhod fricles
haveCnta®Biagé Sccdntlarghaaichy sitdan gadat thehSihbes 200 rewen not
greater than about 40wt % For exanple, the anorphous
phase may be present in a range between not |ess than
abopt. Phdareieaparties atetnivastiah b cikingd 06t Wher€h hilsy average
enbodi ments . may lie within a narrower range, such as
secawiﬂrbn%@leﬁ@éneb%ﬁ@ﬁ&th@éﬁ%%ASQ%ut 10wt % and about
40m % or even in a range between about 20wt % and about
40wt % %OOSS} Turning to the transition alumna, this
cr y38.alhs shuairapatipwagaptenal pj clegr hewbepinghe pagsive one
' A ition alum na phases: chi
pmﬁ%ﬁg@fﬁﬂéﬁﬁgéﬁﬁgfgg“gﬁé%?ﬁg?a. Generally, the
transition alum na includes gamma phase, and indeed
may, & ETEQ?orQﬁQﬁMigulﬁeﬁétéﬂl oPE1aRN 8 SGherkid RO Bbrasive
enbodi nent, e transition alumna is primarily ganma
parfibiste. maferiadicomptisestawduwoy.er al | conposi ti on of the
material, the alumna particles form ng the abrasive
particul ate material may include not |ess thanabout
10w8 60 Thentragihapatiablnw@intacriayefielnah DY, witdreinelsslturas an
about 20 wt % gamma phase. Further, the transition
aquUEPYTSIHEY may i ncl ude ot her phases, notably theta phase.
I n enbodi nents containing theta phase, generally gamm
remai ns. as the maj.ority cry tgLIine phase. al um na

Th
par 81-clesalirasive pytieHatcaperial e %%?996%@%@8tW%§%?VaI
corftee I8 iR Yo e dn o Ao PRk ey e PR DB RE g v
weititof theshlkdyy, the presence of gamma phase al um na may
al so include the presence of delta phase al um na,
dependi ng upon the cal cining tenperature, such that at
cal 82.nThgatirasipepatitulets mdieve ofblairmh 310008Entthesldelt a
phase and ganma phase are indistinguishable tq,s
corppATes e W TGHIGIGSIR A1 doynt b gEsgier o agPEtn]i Org(a oPthe total
| ﬁmﬁprn1ng the abrasive particulate materi al
“@ggaéﬁg%Sy i'ncl ude the anorphous phase in a
conpl enentary anmount to the crystalline transition
phase(s), such that the tr%nsition crystalline
phase(s) and the anorphous<phase conpose the ngjority
content of the particles. Typically, the conbination
of transition crystalline phases(s) and the anorphous
phase conposes not |ess than about 95 wt % often not

o " " - N 2 N7 o - s a1




primary aspect ratio is not |ess than about 9:1 or

even 10:1. Referring to the secondary aspect rati o,
wop@7ewseti ment cont ai ns needl e- shaped parti cl BGI/H8200610140295

a secondary aspect ratio that is not greater than

aboiit. Bhelgbrasinetpastscubae nppteziat ef cleinm?0, avitran thesshaibpfitrther

1:1. Hn a?other enbg%Lnent _Jhetsecongar aspect ratio
CONGISEHE ISt AN H T SpUF AHOHES Lt PRESIHREN about 4: 1,

6:1 or even 8:1 denoting a platey norphol ogy. [0062]

Conijnping to refer to the parti.cl onetry,

20otk e e AR AL Of S PR e gy has a pH
lesrBat 70l € size of the transition alumina particles is

not greater than about 85 nanoneters (nm. For

clarification, the average primary particle size is

t hes srepslibessRipatcul e nteda] HECIRR 39, hRFoin QUMb RE 4
Ion?est axes. Particul ar enbodi nents nay have an

collaidet stefeilipr dsrdsteymprdiby ol sedisnentationtheighe af ghout H.Amna bsert3

day50nrn or not greater than about 40nm or even 30nm In

the case of ani sotropic particul ates, the average
primary particle size nmay be determ ned by taking

mul ij pl.e represent ati vesanpl es .and, physi cally
roaCur GRS PN LA R BL A MRHeS tnoblurry has a
collbRIAl @stENtyddsi AéRrHai¥n (b9 S, seSintdhtADn Micht 8MNiHoRH0 OhRE Lt Qs
m croscopy (SEM. OQther particle size characterization
days.echni ques may be used particularly for isotropic
particul ate materials. [0063] Wile suitable average
primary particle sizes facilitate the formation of
st &yl eArshhrasivepartitiiete avesrefeompdsngtiary particle size,
or the partjcle size of aggregates also affects the
iR pR il COBPASIG & BaNeN AR Mk, OV Lot
stabl e SitiphRS phiseSWhiRR Be §hablich AlubifyintRdes theta phase
facilitated by uniformy di spersed aggregates
t hr oughcwd at lsestrpad ofl gam®epbhss ad delta phasar e t hose
suspensi ons that avoid aggloneration and settling of
primary and secondary particles. Consistent with
en38diThenbesive peitivulathmatotink dfclam Wandemwictharahamina
sufficient tq repel ,an ercone .t he van der Wal s
par s ch B o ris RN AR e B e oby

avoi di ng substantial aggl oneration. [0064]

Accqr di, n ... n _one emnbodi. .1 average secaondary
pare crgSbibsive R RRdiro sttty BbSle P tegrbat oy
alurhin@ BodbAsks ddRPPRAse SedIn@S Nnot greater than about
185nm 175nm or even not greater than about 165nm
Still, other enbodi ments have snal |l er aggl onerates
sual, tTetabikie pRARIME MaRAAIIfelBmSI7Z FhbRiE aQinSdh er
than about 150nm The neasurenents of the average
partigles saetiye peirlesschan abiopeSXadhesa phasenlumioa r epr esent at i ve
sanpl es using laser diffraction techni que. [0065]
According to various enbodi ments, the abrasive
parili diie abwsivaperticalateghatetia qf cbdmri7, wheeins wapritg of the

suitable as a dr owder of dispersed in a solyent, to
tan§ih Hinn ooy e a1 P 8 xR BeBpBPatta i
deltd pleasalth@ shutingdrtiéled Esmprsins3 BtoST0Ht/ o dagid R Ik a
ol ishing applications such as chem cal nechanica
comguaﬁam pL gamisa phaywrend deltmpistse.ad drtaidayt¥edhesmphase.
enbodi ment, the alum na particles are dispersed in
water to forman aqueous slurry. The amount of solids
i n 42hdhsabiagiye particylateymatpiial of slrémal7) whelein the klugsina

iLng .of the slurpy | 8) reat er .t han about 30w %
P a”@%%amﬁgg‘? %Otﬁ%lsg gha&l a@éﬁ @ﬁ/‘b%}ﬁ?ﬁ? OWthaé?'eat er than

about 15wt % and ot her enbodi nents have a | ower solids
l'oading, such as not greatgr than about 10wt % 5.0w %
or even 3.0wm % [0067] Thé slurry may contain
addi tives, such as organics and oxi di zers, dependi ng
upon the intended application of the slurry. In
particul ar applications, such as chem cal nechanica

N a
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mat eri al obtai ned from Degussa, |ot nunber 0401050,

havi ng an average secondary particle size of 141 nm
ware7a4speci fic surface area of 121.8 nk/g. CoPEHDS100&/@40295

Exanple 2 is a dry powder alunina material obtained

f r ofd. Belickabwaskiie, paltotul atermateriaD® dH6037, vdwetaig theralavmaage

o BFRRE B L el A RS ¥,

dry powder alum na material obtained from Nanophase,

| ot, n er AABI| 801, havin n.a age secondar)
parth gﬂg’ ai’l’faféved:ia tﬁmaéhap%ﬁ%ﬂ@\clﬁi & ?}’ﬁ@gmﬁ a of
partdescotfirBe nGOSRALAhLY 8bdat 0W98 athokphos ?ﬁéﬁep owder

alum na material obtained from Cabot, ot nunber
105164, having an average secondary particle size of
3284 ANt Rive Rl fte SUfiarsr @RS Olvhbiemn theMikdina
[0073] According to another aspect, 'a particulate
partideseqoigirist sofgreatemiben albmrt 40wWth anesphelisinhasa apdnof lefsctban

C rhSin ransition .alumna.having a turbidity o
abofi T S b bR =i, 3k Pt A R s S Bl of
the Galdvdrlalaniiz na particles in water. The turbidity of a -
slurry is a neasure of the opacity of the particles in
suspensi on caused by the scattering of light. One of

t helgUMiHe SbfisiveRARItuBARREtctia] dftgail Y, QheNaPielQiBiki C
Turbidity Units. In one enbodi nent, the al un na

partiphgsthape as aveigee primayy pagidls/siat noi@reaipr dbaneaborhdmmabout
150 NTU such as about 125 NTU, 100 NTU or even not
greater than about 95 NTU at a concentration of
0. 30wt 1%e abrasive @apsisutatematsriplofigiaier3 7, ehawimtheplumine
‘ i.di . Lr [ ue the
par@IETR0E ol At POl Plfe St b PR B BRR0 0 e
nangaeteiscl es. The degree of transparency provided by the
present particulate material in a slurry facilitates
the use of the material in various applications beyond
abr4gs iThe abpplve paiticaliss msk€hl @slamf37, Waerndihenlumina
reinforcement materials for incorporation in, for
Paﬂ@%ﬁ?f’ﬁf’%? dersity met geaivhihepiphry 38e/ae i n coati ngs
(particularly clear coats), flooring materials, hoses,

filns, packaging materials, and paints. [00741 Table 2
pr &Vi dds aBrasiypparticalste waterighoficlimy/ SywAsisiethe gtunign

art LV ES d ' r 3 particul ate

P mat er i a? %Sg[eg%‘g e%%%%bﬂ%?i(ﬁ)} e alum na, alum na
hydrate (boehmte) and silica powders. The slurries
Wer. . N t gl ni: p I .not ed
norg; g AP Bt E A & SRR B8 oo

particlasthiadk aepeeifid ddifaSe renhof less, thamsbouFo0amMyers, FL.) was
calibrated using a standard sanple and the sanpl es
provided in Table 2 were then neasured. As reported in
Talsll e The aboagivp pertitulate mbteriprF st J0awheeiil te epetifiesirtike
has, a remarkably lower turbidity and consequently a

arearﬂ%h%ﬁ‘“@&g?’éé‘%%ﬁ%%%f%éﬁ@? /& both concentrations
when conpared to commercially avail abl e al um nas and
silica, The hi transparency effect is assocjated

high :
wi PR tlhe apragiyp aicylain welgEalad clpimidcvherehtba abusivet i cs
e ch as the average primry

paﬂ%ﬁ K@é@%ﬁ é%?ﬂ%§§$?éﬁg&§V%g, as well as the particle

shape, density, and conpositional characteristics

TABLE 2: Turbidity Measurenent [0075] As previously

di scussed the Conparative Exanples contain

comercially available materials from vari ous

manuf acturers. The product specifications of

Conpar ative Exanples 1-4 are previously provided in

conjunction with Table 1. Spnparative Exanpl e 5, as

shown in Table 2, is CO||3Ida| silica (Syton-HT50)

obt ai ned from DuPont Air Products Nanomaterials LLC

| ot nunmber 1A755H. Conparative Exanple 6 is al pha

alum na material obtained from Sai nt-Gobain, having an

o S g, o s - o A N~



increases the crystallinity of the material, with a

shift toward hi gher tenperature forns of transition
wa@beomiosz47 At el evated cal ci ni ng tenperatures, PEPUSENNG/§40295

above 10000C, the formation of delta alum na can

occif-. Tfﬁoﬁbf?sh@_ Isutiquiriematstialrefilaimg3 7, h‘éleyatirr]r’rm ahtasiviena
. 1a t .
parff@ i P eolhis bR, b Pl I B s H R efifc aadiive

andiag CdaBi dhd@xidgerunabl e to di stingui sh the precise
per cent age of each distinct phases. [0080] The
anor phous content of the abrasive particulate nmateri al

f or e drtiebEasaritagticll fdmariiaPetlaim 55 iheredn WRSIUIBASM e d
XRD anal ysis with a MJO standard. MyO was used

usin
Coﬂasdabg%blawopér@e@@wd% agedimentatign/ haigbsofabebt G Pmonafter 3
d%§pefficient. Bl ended sanpl es were forned having
approxi mately 50: 50 wt % of abrasive particul ate
material to MO standard material and m xed for 15

m ' 1] .. T R deyi c S;.a
pni T paed B R pen i ateie R A R {8 Ydgs
collsidt stabipey adaleermhelibetasedithenatusiby heighv\eEaboar 0.0eh gt 6
usi ng Siroquant software, which provided an estimated
da¥$reasure of error of about 10% TABLE 3 Exanple 2
[0081] Initially, a boehmte feedstock material of P2K
from Sasol is calcined at 5000C for 2 hours to convert
a Sbst methiod|of pantingan alfrasivepirtedate tneat¢rin] gampesing:
phaseal.umna. . The cal ci ned. al um na particl.es .
(AR oL RerfRlef e Btinitg s hallf eabifiifyalymina: and
Sz egifiaig tha Fdedbtbif pArkitle®1d BFAGRSSna HtieRs c&brith Ramsition

0.8 M Zr 2 nedia. The slurry pHis aC|di§h%o pr event
gel | at i GHmaing apgnef lpssithan sheut §Awt’piaf ks amerhous blage, the

aci o, 1oL eBRe B LU BRI Wit o Lol RbRR TR

approximately 3.5 to 4.0 which is then freeze dried.

The~f r j . ' rseq Wt hou

a1 05 1RE FRed St Ve £tk ARREIARRES BFfMolid Relyoc
partcharsact éei thatlutinopartibles ahrap@sepioe fas edn 20Wekopamma phase

articles the average secondary particle size was
aludf-er ni ned to be approximately 150 mm the average

primary particle size was determ ned to be

approximately 20 mm by 5 nm (el ongated norphol ogy).

Th §8n dihg metiyrd afiglaim,i0s hereiiling feludeemilisg @i&%@%ﬁm@d

i . 0, N

partilhs BECHARR, @ lTBI5) Yerf oot A NS o 3ttt phace
alungipa.ti cl es were further deternined to have a specific

surface area of approximately 220n2/g and a density of

approximately 2.56 g/cnB8. [0082] Referring to FIG 1

t udgs tfea nrethicel df@laimeitp whbreiraméling coraprises sveahti Bisig e an
..slurries containing alunm na particles cal cined at
amdﬂﬁ?h@@@nt tenperatures is conpared to the conmercially

avai lable silica slurries. As illustrated, the

mat er | al renov%l rate of the_slurries containin

ol G0 e Bihqdqt chigfevhpneln thaaeidicesslutionhaga pH) oiless fpn
5o .tenperature of the alum na particles increases. [0083]

Referring to FIG 2, dielectric (silica) materi al

renmoval rate of the sanme abrasive slurries illustrated

i ngFl : i al [
o1 TS embe oL ATREE kb B SR AR T e b8 S 1o
40.illustrates that the alum na slurries, largely
i ndependent of the cal cining tenperature, have
desirably low material renoval rates. As shown, the
commercial silica slurries have a far greater
(undesirable) material regpval rate than the slurries
contai ning the alum na particles as described herein.
[0084] A conparison of FIG 1 and FIG 2 shows that
the slurries containing the alumna particles as
descri bed herein have a superior selectivity as

o N a o o s



substitutes can be provided and additional or
equi val ent production steps can be enployed. As such,

wo eoovlogrs4modi ficati ons and equi val ents of the PEOER10000M0295
herein disclosed may occur to persons skilled in the

ar t 62 sThegmeibodrof elainh 4% wheigin rvr@t-erxbmguméudeatrmﬂmg ther d

tions val ents .are bel

tr sdtld’ﬁ{{“n[‘{?)%Leifcscope of erI%{J\glnge | %@gﬁ’tﬁ as%cl%lgm%gﬁ %t%a&efb alt he

abothO(nm.ng claims. WHAT IS CLAIMED IS: 1. An abrasive
particul ate material conprising: alumna particles
conprising transition alum na and at | east 5.0w % of
an GITorRhastio®baSgim 56\ Gudhey @bﬁh@nﬁﬁ%b!ﬂ@inﬁ?g AatinRthods

density not greater t han about 3. 2 g/cnB.” 2. The

maighalde pleyidrathe fesdptaclerarticlesi al of claim 1, wherein the
transition alum na conprises at |east one of gamm
phase al um na and delta phase alum na. 3. The abrasive
par®4 cihegnethodobelpim 6biwherain paloiningthe aiumingys material

: | I
molgh ARk S B OR SRTHY et Pt SR R S O s
alumimeuamamrnahtorthas fetedd:t&dc eeti¢les Senpriding @iigalia AraBkicibi
20wt % gamma phase alum na. 5. The abrasive particul ate
alufiderial of claim 1, wherein the transition al unina
conpri ses theta phase al um na. 6. The abrasive
paréji gﬁj@ate r|aI of claim 2, wherein_ the al um na
par®i cigdnedh ? § iy, WheEsin eHRngHo TIPS At Fdpmaperature
notgﬁageeﬂﬁh%bmﬁaoc The abrasive particulate material of
¢laim 1, wherein the alunina particles conprise not
| ess than about 10wt % anor phous phase. 8. The abrasive
pardsl el ah&h SRS E4iR 650fvi Kt e%alcwhﬁo%ﬁ' %g uRhtym na
particles conprise not |ess an ab % anor phous
tempéraisies n@.grépibe thdr it EDQPC.t i cuI ate material of claim
8, wherein the alum na particles conprise not |ess
t han about 20wt % anor phous phase. 10. The abrasive
part/i dine atethorhdferiaial 66)fwhetedn the Talcidives Bicarriddeuahism na

articles conpris greater than about 50wt %
temg%ﬁ"‘ban‘?fg féanl@ouﬁé@ {i‘or asive particulate material
of cl aimlO wherein the al um na particl es conpri se

not_.greater. t abo Ow % anor phous_ phase.  12. The
abP4s |T\?F€ $%&1%W§J igfhe grethqdfurther cogpBisgs:n t he
drying the e@t!rrﬁiﬂar}‘)@rtﬁ?ésttb GorfiSa GHNhDE pBRer; Qﬁ@ than about 5. 0wt %
anor phous phase and " not reater t han about 40wt %
dispersing therdrypHeminageasier intawotsat mfoen ef abtasivpakuriyc| es
consisting essentially of the transition alumna. 13.
The abrasive particulate nmaterial of claiml, wherein
th é9a[1“&m1'11rfahq§h0'ft01aitne@ hheeiredisigensing therdoy algprna'aet powddran
ut 3..009/c 14. The ive art cul ate yateri.al
incI G2 Froyeipg ot lrupeiian it PR pBRT f Gy Hipdagowas
mt}ﬁ%ﬁﬁ-f}ly not greater than about 2. 9Sg/crr8 15. The
abrasive particulate material of claim14, wherein the
alum na particles have a density not greater t han
abqy! TRe @RI clab- 68Tﬁ§th@p&ﬁ§ﬁr‘i/s%1é3@’6wdﬁig A& MBSk Mic
of claim15, wherein fhe alumna particles have a
additiemand st least onsr exeidiaer intzaslaput 2. 759/ cnB. 17. The
abrasive particulate material of claim1, wherein the
al um na particles have a specific surface area not
| egs. whasthad @ﬂpoli&ﬁgﬁd @ndotivEheetAuARE /6 PREMKDRUE at e
material of claiml wherein the specific surface
area i sCPBPrisiggss t han about 125n2/g. 19. The abrasive
particul ate material of claim 18, wherein the specific
surface area is not |ess than about 150n2/g. 20. The
abrasive particulate material of claim1, wherein the
al um na particles conprisg,an el ongated norphol ogy.
21. The abrasive particulate material of claim 20,
wherein the alunina particles are 'platel et-shaped,
having a primary aspect ratio not |ess than about 3:1
and a secondary aspect ratr 0 not Iess than about

PN A PN o, . o NN




35. The abrasive particulate material of claim?29,

wherein the slurry has a colloidal stability as
waledoeomismed by a sedi mentation hei ght of aboutPOT/08IM6/040295

after 3 days. 36. The abrasive particulate material of

cl girovidhg antabrasive stthey Isdtereanya Wakpiece ahd o pthédn fot pddishiriey

as deterjn ned.by a sedi nentation hei ght of abo.u{ 0, Omm

After 6 Haguesudsiiny ComPHEng a ANFRYASH PRI ARRDP o the

conpris 'dﬁ%inﬁ?ﬂﬁicfé@ cBﬁ‘Mi‘siﬁg A SROPAILRRTardd R Fsé tHAR about

alum na and at |east 5.0wm % of an anor phous phase,

wher ei n & efraarmmiarplevsghase, wheiencthe dhsninhparticiehhawe a

and at | one. o a angd delta phase. 38.

The abr adglggji{gnﬁégfqagea?lg?é%ﬁg{%ﬁfgﬁmmangl aim 37, wherein

t haraablatingihe phitéd aldehe ooMRfit@eelatle fo&a6h bihgn about 20%
gamma phase alum na. 39. The abrasive particul ate :

material of claim 37, wherein the transition alum na
COITRr iIThe sndliRdd &f RS, *lhdidinthe vARkpidhels aReASIoMBuctor
particul ate material of claim37, wherein the alum na
subsy@#e: i cl es conprise not |ess than about 5% theta phase
alum na. 41. The abrasive particulate nmaterial of
claim37, wherein a majority of the transition alum na

corfpr iTde sefhod efgdaimolie Wherest the cendtistinametah sefacgandefined

vy RS 8 SPGBl NILBRCIRGIL o>

conbi nati on of gamma phase and delta phase, and 5 to

45w % . . . abrasjve lcul ate
map%'r TIEIIF ﬁ%e?l O?ln)gi%%l#’ \‘/’\V/I-wﬁ gll;%len?t%e %ﬁeé%éil fgl%hénracog‘ arerel es
continuing ttamspiting o axgiost pesiohhaithakizldetiOydo anor phous phase. 43.
The abrasive particulate material of claim37, wherein
the alum na particles conprise not greater than about
506 ATasniefodws cRhask, whédreinlthe apliias pamcleatdmplideah&a
materjal of claim43, wherein the alumna particles
phasg éii’ﬁ’?liﬂ% émg #tleast eng ef 2anyam hass atumiogeng dehembrsAupitse.
45. The abrasive particulate material of claim 37,
wherein the alumna particles conprise not greater
t hah Alpaticuidetigaimbephpisnghase and not | ess than
about .10w % anmor phous phase, the. bal ance of .t he
oL iR B e B R g g hafifg St ot
al um na%reéér thER QbR WHINVEU PRhdrbBULM Aty B hRGLkakd /fa
claim37, wherein the alumna particleées have an
aver agecpreengatipngd 0 Jlvi% dpminamartiddesdatvartert han about
85nm 47. The abrasive particulate material of claim
37, wherein the alum na particles have an average .
sedbndhe parpewleteanaterddl o€ claon 7§r wherein thhyambidlip it na@ @eeater
1+ 48. The abrasive particulate material of
than%ﬁgllg%%gi\fﬁjv\her ein the alum na particles have a density
not greater than about 3.20g/cnB. 49. The abrasive
a

part i cul at terial .0 | ai,n 48, wherein the al um
parti EhL S fialR S B ofid v Ty Rup s falip o reafe
than 3b&QIOOMBrUS50. The abrasive particulate material of
claim 37, wherein the alum na particles have a
speci fic surface area not |ess than about 100n2/g. 51.
Theo abDhasdri el R hidt6iH! F BlalRY 6! WhRdredfthCARMD O i MBELRE ]
the specific surface area of the particles i's not |ess
secopdy) Paibisletsize T8 me! greatgptharaboutdO8emve particul ate
mat erial of claim 37, wherein the abrasive particul ate
mat eri al conprises a dry powder.53. The abrasive
pab®.i Ty pardculate enaterial of cleinai7fy Blereintiles sicondane paticlasizeds
articul ate terial conprises a slurry, the slurry
not %t?rﬁganaeﬁ)o%g%{m.one organi c additive and at |east one
oxi di zer. 54. The abrasive particulate material of
cl ai m 53, wherein the sl ylgéy has a colloidal stability
as determ ned by a sedi nentati on hei ght of about 0.0nm
after 3 days. 55. The abrasive particulate material of
claim54, wherein the slurry has a colloidal stability
as determ ned by a sedinentation height of about 0.0mm

Y - o Y r




not greater than about 12500C. 66. The nethod of claim

65, wherein the calcining is carried out at a
WO 0ot B ur e not greater than about 10000C. 67PCTN82006/040295

nmet hod of claim 66, wherein the calcining is carried

out 81at Tlz paetipratamateiahof clgne?d, evherdiathealzosity G006 aluntifa

The nethod of .clajm wherein the nmethod further
w“%%ﬁ%?ﬁggg3mﬁ¥9?HQ£TH3§%¥%%Tna particles to forma dry

al um na powder; and dispersing the dry al um na powder

in | vent form an.ghrasjve slurry. 69. The

0 PSR AR S e
confiRIE @bt TeBCthbi 1SR DOWIN b N8t 188% ol 83818 colnllARRR Y baRAlp

by weight of the dry alum na powder in the slurry. 70.
phayhelupménaasd dstta phasesl@8naf urt her conpri si ng provi di ng

at |l east one organic additive and at | east one

oxidizer in the slurry. 7 1. A method of polishing a
c onfhucthiepartinslaie meterithefeclam 2, whekgii 8reetlumina particles

CHgurimiaie msirik o s . i Gl
conf R P E LA E) R BRH PiFng, Lo abr aci ve

slurry conprising a solvent and alum na particles, the

al wij particles conprisi.n ransi.t on,al um na. and
ot oo Riich Tt Ba Rl prporg, B O i patic RS
compiigE AbiedsBarPdHt BatYe didid FH88 ahigifa.2 density not
greater than about 3.20g/cnB; and translating the
pl aten and the workpiece relative to each other. 72.
ThessmethRqrtiultd Rafdillof IR B, Wheften WRTINBhBE PaltR1eR have a
sem conduct or substrate. 73.2The met hod of claim 72,
spegifie paEifascarrs noblegsihen gbourd08m /gur f ace is defined by a
copper |ayer, the copper |ayer overlying a dielectric
| ayer. 74. The nmethod of claim 73, wherein the nethod
further conprises: continuing translating to expose
portions of the dielectric layer. 75. The nethod of
claim 71, wherein the alum na particles conprise theta
phase al um na and at | east one of gamma phase al um na
and delta phase alumna. 76. A particulate nateria
conprising: alumna particles conprising transition
alum na having a turbidity of not greater than about
200 NTU, wherein turbidity is neasured at a
concentration of 0.50wm % alum na particles in water.
77. The particulate nmaterial of claim76, wherein the
turbidity is not greater than about 150 NTU. 78. The
particul ate material of claim77, wherein the
turbidity is not greater than about 100 NTU. 79. The
particul ate material of claim 76, wherein the alum na
particles have a secondary particle size of not
greater than about 1OOnm 80. The particulate nmateria
of claim79, wherein the secondary particle size is
not greater than about 75nm 81. The particul ate
material of claim76, wherein the density of the
alum na particles is not greater than about 3.2g/cm.
82. The particulate material of claim 76, wherein the
alum na particles conprise not |ess than about 20wt %
of at least one of or a conbination of gama phase
allum na and del ta phase alum na. 83. The particul ate
material of claim76, wherein the alum na particles
conprise not |ess than about 15w % anor phous phase.
84. The particulate material of claim76, wherein the
alum na particles conprise not |ess than about 5wt %
theta phase alum na. 85. The particulate material of
claim 76, wherein the alunmina particles have a
specific surface area not |ess than about 100n2/g.
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