SOLI D DOSAGE FORM OF WETTED HEPARI N [ 1] This

application clains the benefit of U S. Provisiona
w@\ppbitcaYdé on No. 60/ 569,475, filed May 6, 2004PCT/USR005/016108

Provi si onal Application NQ. 60/ 572,679, filed May 19,

2004, and U.S. Provisional Application No. 60/598, 978,

filed August 4, 2004, all of which are hereby

i ncor par at f j.el | ion [2]
The pré@%ﬁﬁgpg%@%gpghigﬁﬁg%Egﬁfgdgﬁégpﬁgugﬁggge form
of wetted heparin and a delivery agent. Background of
the Invention [3] Heparin is the nost w dely used
anti coagul ant for the prevention and initial treatnent
CROS§HU@3ﬂ§%§CEHFb%%b%ﬁ%%fﬁ?H%”%ﬂﬁ@% i ncl udes deep vein
thronbosi s (DVT) and pul nonary enbolism (PE), PE is,
eEhis reppléndtion clagmy prionith tady- 8. PraisicvebPaor Aprlispiio Serial No.
adm ssions per year and is responsible for
60/5 7T BRmREshy A0 Bd0st GoRED 00 dedvHnaabads Y fied Mvel2
United States al one. There are nunerous indications
2004 aud prcovpedatechicbrein apipr etieetly. t hat i nvol ve use of heparin
products, both fractionated and unfractioned. Usually,
the goal of the therapy is to treat or prevent a
thronbotic event.[4] Heparin is a potent anticoagul ant
TECHMICAE RIBEDIQIATHEAGNPENTIONN i ncl udes a ni xture of
repeati ng di saccharide units, conposed of gl ucosam ne
amngk @edehenvéntiot velomd © carorBgh vetalysin) methadsdor ddeipaing ritognium
a naturally occurring glycosam nogl ycan nost
cataly$tt, e ahke diymdrsaliat elosceasdaititizal | thefd Qo Ickidvgnium catalysts.
and. porcine intestinal nucosa. It is sulfated,
Chror@MnQ@BiaGsts aRchisbd @bi1¥wias todiréduck bieh _*d@lm&:?ﬁlybﬂh?leﬂé‘ ts
reactions that lead to the clotting of blood and the
formation of fibrin clots also known as thronbus. It
inhibits several activated coagul ation factors, in

BAC%?%gtﬁﬁi@PQTﬁﬁﬁﬁﬁﬁWﬁ®Bﬁnd factor Ha, by binding to the

ma protease inhibitor antithronmbin Il11. It is
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repl acenent surgery, and prophylaxis of DVI j .
the cTTGREES D19 BUPRG HBOOMIAE S JePy ve pUUPiEA S dge n the
rLsk,for.thronboen?olic caQ Iicagions. Abdonin?l i
polymerigajioRy PIOSEss-enf EPICH GOPERETiRlc PRGBS S0 CaE" i etotiiRine
years of a%e, obese, undergoi ng surgery_under general .
chromjyye sekrd¥sTsa DY alciieg (06 Againe: 558s aernkifiesuPE &heo FAtRlRY ]Ha%é( att.
additional risk factors such as malignancy or a _ .
Activitiostippsrfagmedimsosie tyne qfepaR{oRMPETIUS P VESPERshe agffuddized bed
al so indicated for prophylaxis of DVT in nedical' )
activapat Téistpsoosilirh negmsiodleyaree sidraxpensiye wabipmentyn gilich e catalyst is
acute illness, and treatnment of DVT with or w thout
heated uvarapariyd efitirot dsfremped upT e amadtiveidagaimperatuedt §i69P-96¢°C. The
heparin requires the presence of antithronmbin Ill to
facilitate the formation of a 1:1 conplex with
thronbin. The rate of thronbin-antithronbin I11
conplex formation is increased 1,000-fold by heparin
whi ch serves as a catalytic tenplate towhich both the
i nhi bitor and thronbin bind. Binding of heparin al so
i nduces a conformational change in antithronbin,
maki ng the reactive site nore accessible to thronbin.
Antithronbin binds to heparin via sulfate groups on a
speci fic pentasacchari de sequence found in about 30%
of heparin nol ecul es. The heparin-antithronbin II
conpl ex can also inhibit activated Factors I X, X, X,

P Y I a .



i ncrease in blood coagulation tinme, as neasured by
activated partial thronboplastin tinme (aPTT), thronbin
wWao 2098/113Hmé | - Fact or Ha, and anti-Factor Xa actiRCT/yS20p8916108

Presently, heparin is admpistered parenterally,
either by continuous or intermttent intravenous
i nfusi on or by deep subcutaneous i njection. Heparin
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oy SUSHPY BT e I e Ao FERE GHE e o SRPAN, oShplet
one Gier SUSCHATE B FRL i TRt 2o sty Bl Pkl harigp the

need for arin pharnaceutlcal conpositions that can
PTOCESE CEMIHF gaﬁpeaasa g nrgducHytiRtdls ehahaqtivelingquppment
heparin response, i.e., an oral heparin adm nistration
that can traverse the gastrointestinal tract and
provide increased bioavailability. Such a conposition
SUWARU QF SHEJRIVENKPR conveni ent dosage met hod for
patients receiving. heparin. Oal heparin would also
| nEreersnpavénsion relalepld apideactiystion imsthods Foy chmmipatcaialysty and
requiring prophylactic therapy to prevent nmjor venous
the tddnaivhoeihel ictivaticmnpwcesT Hand aestltinpat thejieprivemsstndl activator
needl es are not required is appealing to patients and
equisid¢ht beguce i nfections due to the disruption of the
integrity of the skin by injections. Sunmary of the
| nMewd h@tvafidnlgroddases pif g @idset imentiorosonipelsatibgectiog acatalyst to a
solid pharnaceutical conposition conprising a delivery
first 8i@LNEonRFngel firetrahe pprtinte to Brst disikddSiedperafuramdbin@ihing the first
heparin rather than unwetted heparin in the solid

tempRPAR BTG OL filsE 8b1dGRAPASolbwl Fyesibidetngd thei AQKSAGES least a second
delivery of the heparin. Wthout being bound by any

stagep%rﬁﬂrﬁﬁigaa[ sdcBEPEtp BPReCBN Sechfl dNQl thpkrabfe aMSiBtalai) the
pol ymer "chain of the wetted heparin is aIready in an

seconﬁ Fé?x%g a8 Br R HOY %@foﬁ eFhIER el s@cdn%l t&ﬁfaerathfesé gihter than
tted heparin is broken down in
or ec?%lst%rt ﬁ}gtecﬁlﬂy#%ere ?%g"t%%g?‘t?% y ;feccg)?ﬁ)gfsésﬁes%mr?@%gu

OITHC SO conposi tion rray
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. _CO tion,c s (i) a dellvery agent sel ected
1““*?%%%@%@??% g%%ﬁ%%ybenzoyl) anmi no] caprylic acid and

pharnaceu ally acceptabl e salts.thereg

DFROBtA Ll e PTG Ry B et 57 AREY e soriing

as "SNAC'), and (ii) wetted hepar

a tthfbHﬁlPl 4 @Berin § G tHEpRRtE (g s 13&&59% ﬂ‘m&i@} fop oy fhird hold

the solvent also partially solubilizes the SNAC. The
periqfhing® PHBizINEAE80BREE has been found to act as a good

gelling agent for gelling the SNAC and wetted heparin

toget her. The solid pharnmaceutical conpositions

facilitates the oral delivery of heparin, with

i ncreased bioavailability conpared to the

adm ni stration of tablets containing an equival ent

amount of un-wetted heparin and SNAC. [ 13] Yet anot her

enbodi nent of the invention is a method for

adm nistering or facilitating the delivery of heparin

in a subject in need thereof by orally adm nistering

the solid pharmaceutical conposition of the present

i nvention. [14] Yet another enbodinent is a nethod of

treating or preventing thronbosis in a subject in need

thereof by orally adm nistering an anti-thronbosis
effectlve anDunt of the SO|Id pharnaceutlca
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i nclude those who recently (e.g., within about a week
or two) underwent hip or knee replacenent or abdom na
w@gretige especi al ly those who are over 40 yeaPGI/U§2005/016108
age, or obese, or underwent ,surgery under genera
anest hesia | asting | onger tﬁan 30 m nutes, or have
additional risk factors, such as malignancy or a
hist.ory .of DVT.or PE. [16] Yet. anot her enbodinent is a
Rl aspets, At ST o it R CGPPERS Ja i BROuSly
of .the present invention by mxing a delivery agent,
SUbiREIEY T (FIARRG Qudt B SR BHEETSTEL bRt LoRRR ST & lpstgre firt
conposi ti.on, . For exanple, a blend of delivery agent
mn%ﬁggﬁeﬁgpmﬁmg§nﬂﬁéfgﬁdé@mﬁﬁmgemBFt?n@mhé@ﬁiIgﬁ@ t fodlawed by
. (individually or collectively) to forma sem-solid or
instegntame by, Subiedtng . thyratabist ity ah Hegsimacieaende stree eempRiding @nsecond
may further be fornulated into a unit dosage form
atmgiﬁ%ﬁe dad pyecaad fesied terperebipBat it Bispier thewthg fiewd pepuieature and less
[17] Yet another enbodinment is a solid pharnaceutical
thatg gfivprya} 10 Bhouk PRI ¢ sandgmainigbing, de yeeoyd iemgesatyre, foSAAG)ond hold
and wetted heparin, wherein: (1) about 120 m nutes
perigdt er oral administration of the solid pharnmaceutical
conposition to a human, the human exhibits a plasm
aPTqthemaspnt iof fibe timventin phchisien ohoonsiemt cablysinact@mion processes
anti-factor Xa plasma concentration, or any
compuisibg naidasn? efagéshehdrein egfiisngagdedmpmises sisahiagdousigl ihtyoducing a
significantly greater than that about 120 m nutes
catalifst @ranandientgtmonilstem@évianlytfeat td dRMbake SRBBALOLQMolding
cont ai ni ng unwetted heparin instead of wetted heparin,

the (etjpeaitire forebaht BEEHrNb abd@ LD ABwe foliPedBY h Gecond stage comprising
pharmaceutical conposition to a human, the human

raisf¥ Mk dHefner@fire i an gl fradr dbout BRI Oubdik bodoer ov@FT igel_réo%r@)ébout 0

ut 9
for anti-factor Ha, EAUC(Q nf) for anti-factor

houFsTEXb @B 18k ol ded BE tekerdrALR @ rhife)or ittt %'ﬂ%)hr;cﬁ) gﬁ&ﬁ’ 10 hours,

Xa, or any combination of the foregoing tha
wheRdiR e Hrd €@l id YerinGEd fnl ARG b R bSHinh R AEL €r or al
adm nistration of an i1dentical conposition containing
unwetted heparin instead of wetted heparin, or (3)
both. [18] Yet another enbodinent is a solid
BRIEEE@%@E&@HE%F@FI?ﬁﬂﬂ??ﬁ%%?n conprising SNAC and wetted

epari n, wherein: out 120 m nutes after ora

adm ni strati f th Ql | har eut.ical co sitio
¢ DY R beBRe st o SO RE P pgeorgpn ceiBbst 1o
.Hollﬁmﬁn%:e%%%.ﬁrglasna aPTT of at |east about 38
TOIEHITE SRR 100 [eMPealTSnt i - fact or Ha pl asma concentration
0 .até%east about 0.1 1 IU.md, or (iii) an anti-factor
Xa8picars ffa? EHREEIEPEITEHOB L ferpogatimeis Analysiy deypygirating the
(é) after oral admnistration of the solid
equiplaceeé Be padienpepes inthoiehyFationnisdise. t he human
exhibits one or nore of the follow ng: (i) an Emax for
aPigurect isag graphistrepnssutation of tyepmogravimytris rnEngicdenprstipting the
for aPTT of at |east about 80 IU* hr/m,(iii) an Emax
weighp fosgpf qatafystatyerieny tefipesgtules dwringdhroisethgnabhaldperiod. (i v)
an EAUC(O-inf) for anti-factor Ha of at |east about
0.7 1U hr/m, (v) an Emax for anti-factor Xa of at
| east about 0.35 U m, (vi) an EAUC(O-inf) for
anti-factor Xa of at |east about 0.68 IU* hr/nm, or
(3) both. [19] Preferably, about 120 minutes after
adm ni stration, the human exhibits (i) a plasma aPTT
of at | east about 39 or about 50 seconds, (ii) an
anti-factor Ha plasma concentration of at |east about
0.2 1UmM, (iii) an anti-factor Xa plasm
concentration of at |east about 0.2 IUm, or any
conbi nation thereof. Preferably, after adm nistration,
the human exhibits (i) an EAUC(Oinf) for aPTT of at
| east about 100, 150, or 180 IU * hr/m, (ii) Emax for
anti-factor Ha of at least about 0.4 1Um, (iii) an

Al 1N P~ " o e - r . o, oy



1.0 1U* hr/m, (iv) an Emax for anti-factor Xa of at
| east about 0.4 U mM, (v) an EAUC(Oinf) for
w@niosAfHaes or Xa of at |east about 1.0 11U hr/ mPpCDUSHENY016108
conmbi nation thereof. [20] Yet another enbodinent is a
nmet hod of treating or preventing DVT in a human in
need thereof by orally adm nistering one or nore solid
phar maceut i cal . conposi t.i ons compri sj ng SNAC and tted
P elJRPTe 1 GHEARLIc Fop Ry LA PO T PO P gl 0ss of catatyst
adm ni.stration of the solid pharmaceutical conposition
dugipe the 5 ﬂmﬂgﬂ@"hunan exhibits one or nore of the
following: (i) a plasma aPTT of at |east 38 seconds,
(ii) an anti-factor Ha plasma concentration of at
| east about 0.1 1 IUmM, or (iii) an anti-factor Xa
DETHERR ESSRd BRGNS OF JillpINENTIEASt  about 0.1 11U/ M, (2)
after oral adm nistration of the solid pharmaceutica
c oRisoBIPPENOL ertiyatingnedh chromiih gatalste ih deliydeoxyhtown of ripr eatalyst
of the followng: (i) an Emax for aPTT of at [ east
suppleguandsexidatippiof aty iof thartriFAQC(fGm of phrbowuns PO +3ftoahe hexavalent
| east about 80 IU* hr/m, (iii) an Emax for
foram tOr (f@cnd thesastabilization eftbe Calyod)tfoln 3Bor fakrpdses ¢fi thg iantion, the
EAUC(O-inf) for anti-factor Ha of at |east about 0.7
terinl'stabtlizAtidn” ré¢fe)s tarthiEmetivafiar p@oéss +ésattingrin ¥& Ofiroafurh(@@sform of
about 0.35 IUmM, (vi) an EAUC(Oinf) for anti-factor
thexaatadfst. atPrioe &s hetivhidart, aCobfnekdibl*catulyshtan emntdid)h tbiat Bf about 0.2 to
[21] Preferably, about 120 m nutes after
ab@f MOonfeStivaadrt Ofcontiie b Wk, eMbétmegﬁerﬁl%r kuéh kaAgiBcodfhlabout 1%
of at |east about 39 or 50 seconds, (ii) an

Cr ®RtweighAC tFadm es®l ASOBCEMRES A ktaBlAnro®ls JieRR: RORVE.S wt %
0.2 1Um, (iii) an anti-factor Xa plasma

Cr@o) Gedhntiadit@BeRhvRl Theds! it %%%id&% dés‘ii’aﬂilé wHRh 2R st 60% of the
conmbi nation thereof. Preferably, after adm nistration,
. e . . . of . at .

tot%lr@ DUGBREX Y @f(ﬁ-?_)s%%&% ?ﬁ%lagg\%% r’l*;l#s /xtr?_]‘ﬂ{e 1??%%11% ntg%e*eg} as the

east about 100,f =
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ntion is,a solid he '

foth t ] ,
PEALY AR T ordgo B oL, PG AL SRS 3 Haei 800°C
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condi tions, the maxi rum Antifactor Xa concentration

howss iy QUiFts: sSngengral g acH BB Propssohat Vickls greater ihay 84 Wi Ya{or 40%
t he conposition before storage. [23] The present

convsiomt) i (@G 6a issconyidared eosnmesciallysaseeniebihar maceut i cal
conposition conprising a delivery agent and wetted
hePwractivatiph ey@eé s exivasivmbasedst €d (18 pathermatlxsmstable. The hexavalent
particl esize of |ess than about 180 m crons, or |ess

oxiflh dtself bOrds, 12Grmiosesomsy Cof3+) esé Ahevhemteatéd 8Bovei 200OTS. When
Al'so provided is a nethod of preparing a solid

chrphammac plated ah acappasisttions e @i dgmitiaxduicd)eRaeobipound is
havi ng an average particle size of |ess about 180
m crons, or |less than about 120 m crons, or |ess than
about 80 microns, a wetting agent, and a delivery
agent. [24] The present invention also relates to a
sol id pharmaceutical conposition conprising a delivery
agent and wetted heparin in a suspension, wherein the
average particle size of particles the suspension is
| ess than about 180 mcrons, or |ess than about 120
m crons, or |ess than about 80 mcrons. Al so provided
is a nethod of preparing a solid pharmaceutica
conposition conprising m xing wetted heparin and a
delivery agent to forma suspension in a solvent, and



[25] Figure 1 is a graph of Anti-Factor Xa activity
(IWUm) versus tine after adm nistration of each of

wWa b@sphadéraceut i cal conpositions of Exanpl e 1 BE@mMUS2005/016108
Conparative Exanples 1-4. [26] Figure 2 is a graph of
Anti-Factor Ha activity (1Um) versus tine after
adm ni stration of each of the pharnaceuti cal

statbilizegpzmﬁI o o ubegévg%%r{g 9§0"g 13%1%*5%?%%56%§g}%|6 e%/[oisture is
t t t t

lmowaéra';élaé%l&%wan@ et e ?ﬁé%ﬁgizﬁt?"lﬁ:fs @legga then e

naceﬁoﬁ%gb{ref‘e i o?isg;l,rt? kﬂegé}lon(ﬁ%%teé can | hﬁ&@ﬁfg%iaera &P (n+k6()e can e(tgam

Antifactor Xa activity (1UWm) versus tinme after

dewl@a?ﬁe 59 St (34 Blcipg the HBTOEE% a7 8 SURReE PRl climinatedhyindugce of

Cynos nnnkeys 1 capsule/nnnkey) [29] Figure 5 is

the H@lsg%rabwawe thppipp e sEfacsEonermple §iligd, tyleasys meiptasasts inheated
after adm nistration of the capsules described in

to presigsRpicly ighe REpeaTesp nkisydeeper]the gipeautcataimnk die) cat{lgw]in the
Figure 6 is a graph of Antifactor Xa activity (1Unl)

catalysé pglivetor ieqeipmént drefearidi tnias theatatadyst béd)s fhe nwap swisese is released.
described in Exanple 8 to Rhesus nonkeys ( 1

This cughsu itediffismk ey )achip @ highi stpbilezation gndahigbwentpuasimafltaneously in a
Figures 5 and 6. [32] Figure 8 is a graph of

comnfertibl activator. Xal tecdtfare,i tomrbdrbiaimhotiveidons usthbddrgeratdllgrproceed over
adm ni stration of the capsul es described in Exanple 9

extentled Rirersly 1 mareke ysinimide thaesfutiedimbriker)on thd Shtafybtoandehd Cr(+6)
is a graph of Antifactor Xa activity (11U m) and aPTT

stabivAlSHSThd tatl adtivetionacithdtasdlysabi iggh Rinpbhtire apRullesikes a total of
described in Exanple 10 to Rhesus nonkeys ( 1

36 hdwapsul e/ nonkey). [34] Figure 10 is a graph of
Antifactor Xa activity (IUm) and aPTT versus tine

gtk QfreREMiveAtonatd AR &f ¢ aEtas 2O ARG RuAS Ghi RBGudifn satalysts,
Exanpl e 11 to Rhesus nonkeys (1 capsul e/ nonkey). [35]

resulfmdd ﬁleji‘ldllcﬁoﬁ 09 &I@&ti@&oﬁ?f&cé&@cﬁn‘?@r ?ﬁ@ﬁﬁcﬁd Ydvke e tl & Weidator
versus tine after admnistration o psu
d Exanple 12 to Rh k 1
amggﬁﬁgd} thEey)anFsg] Figareseigsaggnlgeré graphs of
T
SR i B Pt B s

e pfFRR Gurk o by B Oy Ty R gl ARt v

il oy st mdorhg R AR 1422%?@8@1 Shgh gy gngperate

Anti f act|V|t versu

in 2 S5 11 9B % e B R HoDe Fr i &t sk g 2
before and after 5 days %L@ storage at 40C and 75%

vessel g1 PRI ORARTE eoc‘rat%tb SosHDes g Qivegoysgrages
fifteen days to Rhesus nonkegs (1 capsule/nnnkey)

of thf 3@}%11@1@91,0@@55 1 &or 4 pontygous|yode, jlp shages 08 t}garlggq;ﬁgs EF QPYITIN 2
times, Antifactor Ha, Antifactor Xa, and plasma SNAG

seriexefironestthigpglowkicly e saislystipaeses o itsragh thrmlghﬂleee@hvatwn apparatus.
adm ni stered the treatnment arns described in Exanple
14. [39] Figures 2 1 and 22 is a dissolution profile
of the formulation set forth in Tables 35a and 35b,
and prepared as described in Exanple 15. [40] Figure
23 is a graph of Antifactor Xa activity versus tine
for beagles adm nistered the formul ati ons described in
Tabl es 35a and 35b, and prepared as described in
Exanpl e 15, admi nistered as described in Exanple 17.
[41] Figure 24 is a graph of Antifactor Xa activity
versus tinme for Rhesus nonkeys adm ni stered the
formul ati ons descri bed in Tables 35a and 35b, and
prepared as described in Exanple 15, adm nistered as
described in Exanple 18. [42] Figure 25 is a graph of
Antifactor Xa activity versus tinme for beagles




adm ni stered the fornul ati ons described in Tables 35a
and 35b, and prepared as described in Exanple 15,
wa@evsniaser ed as descri bed in Exanpl e 19. Det ap¢BUS2005/016108
Description of the Inventiop Definitions [43] As used
herein and in the appended clainms, the singular forns
and "the," include plural referents unl ess
rw.se

th di_cat t for. .
E%?rﬁf B e iy, oS 1T RGOl & yblplis ebgfeining many
smaloodes 0B JERCI e GPeariet callybg dockioned) Pt A con peeiprarions

nmet hod" i ncludes reference tq qU|v | ent steps and

CompRpS I8 Kiitnh TP AEOBR df éEF‘S? keI TiXEh 1y e g s it Tlows
that coul d be npdified or substituted for the nmethods

creaing @ fugbifafdae; s issofien Teferreddp g5 ydizetien rrefbaqhmng Bhe gas flow
used herein refers to a formof heparin where t

for iﬂwérzvql Befhictivepsroap 1age tﬁP@t abgutcf}Olns) %eurr leHoppe second (0.01 to 30

npl etely or partially surrounded by a sol vent or

cm/PﬁC)a Atengtvelp Iireass yelpeilysen rage dioatabogt @85 to 2bawt @5 figec (1.5 to
agent"). The heparin may or may not be dissolved in

15 qningecust frprmglba@téht to dput RGul/sdodd-Agmitsand by any
particular theory, it is believed that the wetting
a@enlyssemmiabk Wott the prdsenti mtventsni dedudef atshecahdypar ismitable for
pol ymer chain in wetted heparin (wthout necessarily

polyha&dig\pohg ldfine atnbgatprisihg airdmivne o b yuppesu The chromias t@ent can
di ssol ution of the heparin upon adm nistration.

randd @6:8ra8OktY0. 1 td ebade [10%etyywaigRBasddSuion the tdtileygit UTHRE Eatalyst.
with the wetted heparin in the solid pharnmaceutical

AltGRAREIS] the hrorhith] cohf@t tAr Mg &BAr dbdut &3 tHS86ut ek 8l Rveight, or
refers to all fornms of heparin, including, but not

aboltl 015 4@ dbdi® 2041B¥ KRt ORAtBLR dﬁﬁﬂﬁfs' By cReRAh BRLHSs of the present
der mat ans, chondroitins, |ow nol ecul ar wei ght "heparin

mve(u@img mch{de ngtﬁp&'t‘é InBt (ﬂnﬁ&i H)d Is{liga, ta!hﬁﬁlﬁﬁ’ aa[lﬁtﬂm%ﬁ’lﬁﬂsb‘l@ce)s m\éﬁ[ ¥xides
| ow nol eCU ar WE|g ht eparln ultra l'ow nol ecul ar

sucl‘{\’% Shlies B By (E:JF DR, Pﬂotdnn%m ﬁﬁ%ﬂéﬁﬁn | gl e ?r combmatlons

unfracti onate heparln sSuc eparin so

thelﬁcgfggédéﬁb%\gsgh%ﬂle g?fwlgbvg ﬁg lrolﬁtet Bloo%o‘?& %‘it}ﬁhﬂé bt tr 190’591 n'ﬁted to,

enera

oo, VBRI AR, AP0 PP
L T

c nmol ec ar Mﬁw ht of between about 3000 and about 9000
Oqﬁﬂw umiigy, imting exanples of |ow nolecul ar meight

%E g n include tinzap enoxa rin, and dalti
T-AZ 5férarttvatr£sa%%rswgé%§wreamaw 0 Bbisalhfiyg 49 ttxl%ﬁ of the
Adm ni stration for the treatnent of acute synptonatic
total glgpmiran orverted o Sheshaxpateny forgy s pctiylioathapy°C to 900°C. In
enbol i sm when adm ni stered in conjunction with
anothar gsagdtreosvarsione ! e te &% af il €1 67 Cr(i-haiz apligved. s yet another
avai | abl e under the trademark | nnohep(tm from
aspqeh sgon iy plof &b itori 0% MBo a¢hdeved aCTS0°Thie P&°Eh diwd gn \ptill @mother
nol ecul ar wei ght heparin” generally refers to heparin
aspéch coutvestona vl B@ &s t 00 augtaclOwd( Bi/is wedgh that dightcoevehsqa raraimore
has a nol ecul ar wei ght of between about 1500 and about
5000 daltons. A non-limting exanple of very |ow
nol ecul ar wei ght heparin is bem parin. The term"ultra
| ow nol ecul ar wei ght heparin" generally refers to
heparin in which at |east about 80% (by weight) of the
heparin has a nol ecul ar wei ght of between about 1000
and about 2000 daltons. A non-limting exanpl es of
ultra | ow nol ecul ar wei ght heparin is fondiparinux.
[46]. The term "pol ynorph" refers to a
crystal |l ographically distinct formof a substance.
[47] The term "hydrate" as used herein includes, but
S not Iintted to (|) a substance conta|n|ng mater

Y I L - . o




including its nonosodiumsalt. The term "SNAC free

acid" refers to N (8-[2-hydroxybenzoyl]- am no)
w@2psitiilgs aci d. Unl ess ot herwi se noted, the tepPer/USNALNI16108

refers to all forms of SNAG, i ncludi ng all anorphous

and pol ynorphic fornms of SNAC, such as those descri bed

in US. Provisional Application No. 60/569,476 filed

coibubur S Mg Bt 6 3 Byl Phe SR AREr ) o e Pt
PolyRp etos ARG LY ST BT CoERo) tlafio T HERY and

pharmaceuti cally acceptable salts thereof, .including
| BRSO B e g3 F Lo eweriset hatingethereatalyst
"SNAD' refers to all fornms of SNAD, including al
to a Selrdstitsd deaprgatiis iy s pirapsionadly WireftagsnaFT MugmesTyf ghe inyention,
"SNAC trihydrate” as used herein refers to a
the ey sttage] rfﬁ%'s fohesting a paiplpsd duie desirsN&DPEIatwih fnstherhmaiataining that
nol ecul es of water are associated with each nol ecul e
tempsratgAfer a serod THetimer m 'stage \an &t resforrsaidwher diencatalyst is i a
includes, but is not limted to, a nolecular or ionic
statipwpiy Ipesition. oirdiyeowlvisg e datalyst dfroughswdricentlosstivts. A first stage
nol ecul es or ions of delivery agent. [52] The term
comprigek iavigstyramp enttime @1 ite a tfigst alpyired ftertyreentarel (TV)p ayd ag@btining the
conmpounds di scl osed or incorporated by reference
catalyefr agithmt ténmperandie for 4 st holdpariedaGEY! | Eal fuypaecehhabivention, the
salts. [53] An "effective anobunt of heparin” is an
ternetrmomtp e hefead fora pativ ¢ b tirBe @fef @ich Vi th@pdra@atis Bkreased and the
prevent a condition in a subject to whomit is

ternB tha 18 tigde® BRI HOUEer HAMEre REfisidReLdThtcichifealle. Q?-oﬂoxpfn? Yied§St stage
a therapeutic effect during a desired dosing interval.

the dafdly@Eh sWiGe BB Bt Whdt b SYRHY sta@ScohPriGiHR b %;@c@n@i’arﬁéggygﬁg% %{2), to a

skilled in the art, depending on excipient u
e R BE M ) et veamount of the
oA BULLCRlrSTRESH 0y B s contcin
any t@%lé% tj}# ?{Jc_gsstifl fleallf ol rag%c?sgflerg 40 gﬁ%&gﬁ?%% Qaénfabe{c’ 1:111 né)%%éelltly

I's adm ni ster ver sone

B POy B SO REIOAERIL G5, S 9,2 Sesi o0
R R B R SER SR T e

s TR . % LT TS e 55 B o

A LI

i s.an anount of the delivery agent which pronotes the
an o HiEEEHMSAIEE. a desired anmount of the heparin. [57]
The term "subject” includes mammal s, such as rodents,
coms of Bhegaspeeie 9, the aresent prvewtiere san dirthep aompysd arfingl reducing
humans. [58] The term "AUC' as used herein, neans area
treatpigefefollotimg phedash holdingeperiodtof dlire adtivetianupreesss.asThe final reducing
cal cul ated by the trapezoidal rule over the conplete
treatohomti ogpriseseinireducing. the cat@fst o arredusingratmbsphfledpr Tiperiddeofmime
"mean", when precedi ng a pharmacokinetic value (e.g.,
nmean Peak), represents the arithnetic nean val ue of
t he pharmacoki netic val ue unl ess ot herw se specified.
[60] As used herein, the term "about"” neans within 10%
of a given value, preferably within 5% and nore
preferably within 1% of a given value. Alternatively,
the term"about” neans that a value can fall within a
scientifically acceptable error range for that type of
val ue, which will depend on how qualitative a
neasur enent can be given by the available tools. [61]
"I ndi cation" means the use for which the drug is
adm nistered either to prevent or to treat a

a1



"treating". [62] "Thronmbus" refers to a clot, or the

tendency to forma cl ot caused by any one of nunerous
WE@®At 316 vivo or in vitro. [63] "Thronboti c BVEN$2005/016108

and Thronboebolic Cbnpllcat%ons refer to the

formati on of a thronbus Antili pidem c Drugs"

means any drug or agent that can | ower all forns of

rand i AR T0 i SR Ep 1y A ER SR Sati e pure
CO 5 i fs v aﬁ% Bittoet a1 B Ry BY oAt Gejucine

glve agent s i ¢ch may be used in the

PR AT RSSO ST CHOGMESS e os hepegithip &% agtivatiohestel o any other
i ncl.ude those having the fornula: wherein R, R2 R3,

COmECEFigy agpeptab tfd&g@ﬁ%%ﬁws@dwé& g e#talystdpithe regus g atmosphere. The
hal ogen, Cl1-C4 alkyl, or C-C4 alkoxy, R5 is a

redusingsteptoabe Rerformed i $ermeateds @Reita §oml akgt@q8°C to about 500°C.
substituted or unsubstituted C2-Cl al kenyl ene,
sUbstampupdtinesr RURubdtR Y, aande (15t saB oyl ¢fainyd @riledy, caneach be
substituted or unsubstituted aryl (C -G 2 al kyl ene);

independlefily difidreR7 Eheeangedepaydamp by ting daw Yeinstaneygento loss than or
C-Calkyl. [67] The term "substituted" as used herein

equalne Bldms, Iowhne apectatf this mvtetbntany ranbst tithecarobe lasst tharah Yours.
one or any conbination of the foll ow ng substituents:

In ahathegepe al’()yldmp)aipdaﬁne @11—1@4le£|tkan| or @nﬂ t€Chb&A oat kouy .In another

[68] The terns "al kyl", "al koxy", "al kyl ene",
aspecq lake fiyrpeipetime Caal Héyih{tﬁftaﬂeetlﬂsﬁ))l abo@ngbro Béwrd. (thly e R&hp up time
i nclude, but are not limted to, |inear and branched

is imdtakMheoudlok @t oA, Eeesatad)sK @MilrediRed ik Y lpt@hdske@N@)ironment.
and aryl (al kyl ene) .groups, respectively.[69] Preferred

For g@l bieg LY thRGRRLSor, Rfe! tAe s infstltarRb & BOrs)th 'illtttoﬁgmﬁé)the NAGst to 2
D, 8- (N 2- hydroxy 5- chlorobenzoyl)antnocapry iC

pre- ﬁ&a’téél’ englr((ﬂ\he%f Q){étlélﬁ)fli/e 1 ﬁﬁfé%[ﬂzlﬁ)‘de%};ig 91]@109 AGARPH KbirS

aci d, (4-chl oro- 2- h roxybenz but anoil c

ichog FOETHGRAL L bl SSBRELS, 412 40T e
R e L M gfa%%mvgﬁ E0f
tem]ge‘r%GS’(i%s legs gt ab%témo@C %&%%f asg)éc?é% B §S tlbah # 1it éﬁéC and
oo SRR I R B0

344,213, 6, 31 318, 13,088, 6, 245, 4 95,
any gﬁ%tat‘é%ﬁfeaﬁl 00T § Haiies 1 g 631l B 108! §7dhis ses v
5, 643, 957, 5,955,503, 6,100,298, 5, 650, 386 5, 866,
of t]gs g]ggnt??i[‘ lgiqgg a§§boutdb%% égrynotgermects"i%) is ¢ about 600°C to
820, 881. Delivery agents of the present invention
abo@ﬁgoﬂ sl st eeetherengpach T Risdionpalqaih 70 pp iabeiit 8@erC. In still another
Publ i cati on Nos. 20050009748, 20040110839,
aspep 02 @1 GO 50 820604 0tra 301 Shird2xtap40the 2rBlermpOEUOD LB d6the highest
20030235612, 20030232085, 20030225300, 20030198658,
temXOOBEE 118 398@), the CRYSTB3BR9se@ @O GDIEE7Han 0R2COBD (e 36IYC. In one
20030012817, 20030008900, 20020155993, 20020127202,
aspe20 0L Mis2B06 ion 7002 (k4 @b GboROMRQID 2 RB40tH20 AFROEER B5from about
20020052422, 20020040061, 20020028250, 20020013497,
20020001591, 20010039258, and 20010003001. Delivery
agents of the present invention are also described in
I nternational Publication Nos. WO 2005/ 020925, WO
2004/ 104018, WD 2004/ 080401, WO 2004/ 062587, WO
2003/ 057650, WD 2003/057170, WD 2003/045331, WO
2003/ 045306, WD 2003/ 026582, WD 2002/ 100338, WO
2002/ 070438, WD 2002/ 069937, WD 02/ 20466, WD 02/ 19969,
WO 02/ 16309, WD 02/ 15959, WD 02/ 02509,



WO 01/92206, WO 01/70219, WO 01/51454, WD 01/44199, WO

01/ 34114, WD 01/32596, WD 01/32130, WO 00/07979, WO
wOQ0SA8E% WO 00/ 50386, WO 00/47188, WD 00/ 402PGT/Us29d5/016108

W06/ 30036. Each of the aboye listed U. S. patents and

U.S. and International published applications are

herein incorporated by reference. These delivery

o0 R o8 Dl SRR B e T 8 FmAa O O AP B in sl

nd publjs JJbatent applications. For exanple, SNAC
anmﬁﬁjwﬁﬁpté§B§Ségkﬁyoﬁﬁthods known in the art, such as
t hose descrjbed in U S, Patent s. 5,650,386 and
5?%%%9@9@}033%11 gsasbe Wé%eéﬁqée%ﬂ?‘ill\tg’atﬂ% ispHhi fE 484 HA cawbe the
2002/ 0065255. [71]. The delivery agent may be purified
same, o1 Giffprepls 141 HoJdpsrion ca rapge o d tIBRA £ 8o ub30 kayes. Ji one aspect
nore solid chromat ographi c supports, alone or |inked
any hold pgiierbyAn Tagettom @wbgrweaw Ao t30deuis o Iy arethes pspeetragy hold
dinclude, but are not limted to, acetonitrile,
periprbeavaiange faporbost Famjuhtesttarahout $-hewss,i avddn iapethereaspdsé any hold
performed (i) on a suitable chromatographi c support
perigdesn Tange dtognaheat 3QUsinnigs teebhatrddiotirs- pr opanol mi xtures as
t he nobil e phase, (ii) by reverse phase chromat ography
udctgtion pf caidystdactthe presmi thvad®naah brdur én various b splgeres. The
the nobil e phase, or (iii) by ion exchange
atm@hhaeato gagphyepasdendy datiey vatous Btaggps fofe iaafation bfRessasr the
t he nobi | e phase. Wen ani on exchange chromat ogr aphy

atmdsph@erchiédn cPiisghat aBbiyehautOalbMagds IV t5O PidéBsC hA@dspiRres can
‘gradient is enployed. [72] Furthernore, the delivery

comBgRNbEdRng! Meertpras QBducin?V&iﬁﬂoﬁﬁHsnayTﬁ@ 1é18vadt Sahdsphe@d Mhn be
Non-1imting exanples of pharmaceutically acceptable
introd@tddSintieeh 8ty 36 Ahdl BativANGH PO dufin@Ghi pa W4l €age, such as
acid, phosphoric acid, citric acid, acetic acid,
duriSgint 8difp uP RS BPBLGhg (GO AE beSHd BF A o'fﬁ%!pqgoess. For example,
acetate, propionate, hydrobromc acid, sodium
. : [
w NEORAL 08,00 ASEL BRSO e BTVERL N UL B v
. i r Far ex | e, ..sodi salts,
cn B EANISAOND (L LS BRI Sb e
th di um hydroxi de. [ 73] The

. |. apd.addi
“ﬂng%%%ﬂﬁw aﬁﬁéﬁgV%quggﬁggggﬁﬁﬁﬁ%'solid phar maceuti ca

o osition. is a.deljver nt, ef fect.ive anpunt and ,
cgggﬁéﬁﬁé?ﬁﬂﬁﬁﬂ%ﬂ“éﬁi“ﬁﬂ%m%%ﬁYPﬁ§PéP“ Ep&rgomert, or a reducing
conposi tion py nethods kpown to those skilled in the .
aﬁncgp{x@e,[h?meveﬂcl&ﬁqﬁvﬁag@%s lg]:] the fpaltiagseitheggrogass to be conducted in
i nvention, the_pharmaceutical conposition includes
an oxidigReAYEOPhes (oheadhsinvention sryuRsfsesonid siRgpdt ¢ kg admtageous
anot her enbodi nent, the pharmaceutical conposition
to usepa ogfizing st yAPABSUt 215 to about 245 ng of SNAC. [75]
The ratio of delivery agent to heparin (ng to USP
hE& i ventigy fgther qomprises piptipnadly dolldveiag adestpssge of amrocess with a
generally ranges fromabout 1:20 to about 1:400.
step Awoprising gubjectagpthe featalyetd toe atvediictimm i 200f€ toab0@Cr ang esducing
fromabout 1:65 to about 1:150. [76] The weight ratio
atmazphdne pehian cdroorebdnioxéle forafeutt1 Oinnnithetophaut Sawoetst i cal -
conposition generally ranges fromabout 1:1 to about
1:10. According to a preferred enbodi nent, the wei ght
rati o ranges fromabout 1:1 or 1:2.5 to about 1:5 or
about 1:7.5, or about 1:2.5 to about 1:10, or about
1:5 to about 1:10 heparin: delivery agent. Heparin
[ 77] The pharnaceuti cal conposition can include a
t herapeutic effective anmount of heparin.
Al ternatively, the amount can be |ess than a
t herapeutic anmount when (i) a dosage form containing a
plurality of pharmaceutical conpositions is used, or
(ii) a plurality of the pharmaceutical conpositions
are intended to be adm nistered concurrently and, in

b oa T o, o o, Y Y — o~



al one, | ower anounts of heparin than those used in

prior dosage unit forns or delivery systens can be
wa@eoivsnidtered to the subject, while still achirpuT/nsRHE16108

same bl ood | evels and/or thgrapeutic effects. [79]

According to one enbodi nent of the invention, the

phar maceut i cal corrposi tion includes from about 10to

50 di
ﬁl&ﬁt roshgtes | ?ltrlﬁ'&@%euw%% %QY%C%O%%@% < SeTiiging oxveen

abqut, 100 to bout r|n CCO
Subtt PGLE GG A D0 e eI (A et bty Bhydrous
nposi tion, includes from about 2,000 to about 50, 000

air. @pcg@@gﬂglﬁqﬁ abaut S Ae abaugil PRZ}/ péy%pgtcaléhgpﬁg Alternatively the gas
enbaodi nent, the pharmaceutical conposition includes

can EQIHA &Bmﬁb%bl%tmahoat W6 arvesn, @oPmuarovhd pér o fbewi30% oxygen.
According to yet another enbodi nent, the

For pHEpOpes cRELIF dBTenBemBs itermo ain” e ferrd ks am 10sidizngh amosphegp 0 Other
to about 18,000 USP heparin units. [80] A preferred

oxidizjmgecosmpoprds bat san e wad Foant dxisaineemiesnhere includee prt angmot limited
Agent 1[81] The wetting agent can be a |iquid which

to, ndferiug loikide £WO) hisroBerpdipkide )i mitrigroeirer(NOM tyigen edménining halide
interstices of the polynmer chain of the heparin.

comBapdsisehss ddiize watoddedl:@geortchibohe bionddds (G dne parer materlals
it is also a solvent in the pharmaceuti cal

whichorgirasd biygen. Ase @xdlizig timospiere el ermmgie e adinfmnations of the
t he pharmaceuti cal conposition includes a sufficient

foregottidtimpaimdset ti ng agent to partially solubilize the
delivery agent. According to another enbodi nent, the

VBt ai80spE@EY canNtclhile baphneadt ifiited @, Watboh 7diifx1dEE(XCd%}3 vacuum,
di fferent agents, or they may be the sane. [82]

helu§H'a§g’%ﬁ| 48d Weloleb IARBQM LI atife s UA8 apRbbrif& e not [imted
to, al cohols, polyols, hydroxyl a{)ed fatty acid esters

(Redioin aﬁﬁ&s}ﬂheﬁfi‘@s‘ Hlo18ad, @ﬁﬁar@ﬁé’t'lﬂgte@@@ c%oﬂoﬁoﬂ&@?ﬁ}’hydrogen
groups% andnon- hydroxyl ated fatty ‘acid esters {(1.ée

(szﬁﬁiy nﬁfé!tlgls efhLe rd§1: ke 49 A8t C]h%t{@ ]{1‘5)’ dr Q¥ abH %‘ageci als include

imting exanples of suitable solvents i ncl

hydl%E 29?(”19 alg oﬁgﬂyér'nﬂgmg Lj%d: qoxﬂfcoalayds e ﬁ?ly g!)ﬁﬁﬁ ﬂgtlonq ?1906 £p%oprlate

ythrito trans

db n@%m%t%/ glsogzﬁﬁgépqﬁgea raglx%%étrglgz%t%m t(%i/ 180 c 1v tlon 1 Progcess can be

el [ ul der 1 vat | t
empﬁqyef bt S B %@Sﬁﬁ%ﬁé&é éﬁﬁyﬁﬁﬂl e gpnducted
in atu{ﬂf Saéﬁé#%%'ng GBI RSB IR e (o aea g oridzing

ds)_triglycerides (available as Labrafac(r) CC from
aﬁn@ahftr@f Ie@%lsedh@@tshttﬁ%ma%be PABEHES D AR, gp @piizing or a reducing
macrogol -6 gl ycerides (Labrafil (r)M 1944 CS avail abl e
atmgsplie @ad thef spsard eagpr airadeeiyg amasphasdy Anyeefr thy srocesses of the
gl ycerides (Labrafil(r)M 2125 CS available from
pres@tineshitiers eanCh ther eomipsing exqhpuging Gnetrgdspbot fivonotcaaimasphere to
(Laurogl ycol 90 available from Gattefosse
anotior puingttho st roappy |ting/ aaipst koldghy periddle sFof |eriplor {ir yxidizing
742 avail abl e from Sasol Germany GrbH of Wtten,
atm@@pheranf/ihe figlt holdingl pedot may ke (tommged frranoth@Boxadizing atolosphere, a
from Sasol Germarny GrbH), glyceryl caprylate
(Imrvitor(r) 988 avail able from Sasol Gernarny GrbH),
propyl ene gl ycol dicaprylate/dicaprate (Mglyol(r) 840
from Condea Vista Co. of Cranford, NJ), glyceryl
ricinoleate (Softigen(r) 701 avail able from Sasol
Germarny GrbH), PEG 6 caprylic/capric glycerides
(Softigen(r) 767 avail able from Sasol Germarny GrbH),
bi s-di gl yceryl pol yacyl adi pate (Softigen(r) 645
avai |l abl e from Sasol Germarny GrbH), PEG 25 trioleate
(Tagat (r) TO avail abl e from Gol dschm dt Chem cal Corp,
Hopewel |, Va.), polysorbate 80 (Tween 80), ethers of
polyethylene gl ycol s havi ng an aver age nDIecuIar

I NN I NN NN




butyrate, triacetin, propylene glycol nopnoacetate,
propyl ene gl ycol diacetate, -caprolactone and isoners
wa bh@seofige D- val er ol act one and i soners thereof , P@NtS2005/016108
b- but yr ol act one and i soners,thereof), other
solubilizers known in the art (such as di nethyl
acetam de, dinethyl isosorbide, Nrethyl pyrrolidones,

nooct a 0|n and ene gI col. I
IEduglm% g‘nno PUFE ?flerméegtf gm?%%er Sui ae\ﬁvllsé3 wg)? teﬁ'Il ér% atargoésﬁ}f Q can be
ubili.zers

f d | S.
exct St el Fe TR ob P RS rbrtieB oty PabehEampshere
8 Pr ef d ttin t d but
Afebvc_e#& g5 bbb e R A S MR oo Rz or an

_ MEI%%% | ess than about 800 daltons (e.g., polyethylene
mert gIRHAe$00) , propyl ene gl ycol nonocapryl ate (such as
Capnul (r) P& (fatty acid distrihution by C <1.0% .
Cchie %W’(Y%PE%CCSS@ /%Ctlfifl)qloétﬁ’&i‘“&i’?é@%llw@ a5 dpo ?Hﬁ Rffiigfly has little
from Abitec Corpgration of Col unbus, Chio; _and Capryol
consggrengeo fif &i‘tﬁlﬁ’ﬁg‘l@b‘% Fdrimndiicanidy shorishs @Stqvwﬁavaé@wme also
Paramus, NJ), and m xtures thereof. Wen capsul es .
refexppd tofes #ital §uile Emap Bacasesba MR tHusdt e R2 a%Rggéal}s ipygation are
phar maceuti cal conposition w thin the capsule o _
relatijrelf ghoatblthe pveradl pesivation @me y flecaeasesk  lpa R asqagqtgo_f this invention,
i ncl udes | ess than about 8, about 5, or about 1% by
overgljagiivation tigmgt (€F cydasmd) énlesohen elonuh 20 hepght Ingfnother aspect, the
pharmaceutical conposition)) or is free of water. [84]
overAll cotiditing tinge snlssethandibaeindy hoie. phiastitherwaihdr caspect, the overall
conposi tion includes pol yethyl ene gl ycol -300. [85]
activatigm tivhe igylesschanatoet 0 kavboaidnie mnhqthérhepgoh#intessebian abmhit 6 hours.
conposition includes a m xture of polyethyl ene
In ggheydipthe I06ral ndtiyvatiopyinene glay cydle timecoapriydsahe ranfiB6;) ahdrhold
yet another enbodi ment, the pharnaceutical conposition
timek 6 uke sdditicnn wdae méquik@d) td Gpedddod the Pp&@ssOF qradxyreplbythe naal cycle
gl ycol - 300, and about 20 to about 250 ng of

timeiaf BYh@Me Ginmeas kodToramapisY kit o pdsitionetssalB ot Agyaratus, and the hke
enbodi ment, the pharmaceutical conposition includes

f Ao BRO WS R Qnifetid) Qlé pérdbntNar Paky et Mgl /R8siReks @Ad@@% the
and from about 90 to about 110 nmy propyl ene gl ycol

moidTRROGBREVHPHE cathi§d] is BROBHAD Mt 760 Quiidt the itk staed dfitRactivation
agent to heparin (ng to USP heparin units) in the

prodafar Kﬁ&ﬁﬁiv'eﬁzadhe GAIRORhtchOR ERNYSS fduPBVAD ek esd ithQ dbBut 10%.
about 1:100.” According to a preferred enbodi ment, the

Dur E@tth@se(:@xﬂﬂﬁa?gefcff e AR0MonlréRsd Be PEREtagk: cﬁ@vatér&ﬁ]the-rﬁﬁlosphele

rat1o of heparin to delivery agent in

can @_@ %a{ﬁ?&& Ys g %ss diﬁpé’o%h{ e, g@@ﬁ{a@'awutrmg g lefs§ maa%ew 10%.

about According to a preferred

ool it e 3 ?qﬁ%ra&mﬁg@ﬁvw

the ?,‘ {?ge{ Yevgﬁ ﬁned Vﬁtiorq?)? aP tthaﬁ g ut ﬁ(f T 0% %ess than
| yceryl caprylate/caprate (avallable as

abo@bﬁ@ rg) MCM from Abitec Corporation of Col unbus,
Ohi 0), polysorbate 20, |auroyl nacrogol -32 glycerlde
(Celucire(r) 44/14 available from Gattefosse Corp.
Paramus, NJ), stearoyl nmacrogol -32 glyceride
(Celucire(r) 50/13 available from Gattefosse Corp.),
caprylic/capric triglyceride (avail able as Akonmed E
and Akoned R from Karl shairms AB of Karl shamm, Sweden;
as Captex(r) 355 from Abitec Corporation of Col unbus,
Ohio; as Mglyol(r) 810 and 812 from Condea Vi sta Co.
of Cranford, NJ), and m xtures thereof. Additiona
Active Ingredients and Additives Additional Active
Agents [90] Suitable additional active agents include,
but are not Iimted to, warfarin sodium O her
suitabl e active ingredients include, but are not
I|n1ted to, acetylsallcyllc aC|d(ASA or asplrln) or

. e AN~ N



t hronbol yti c agents, such as altepl ase, retepl ase,

st rept oki nase, tenectepl ase and uroki nase, either
W@bk@ag1ane i n conbi nation. O her suitable acti VRCHUSWS016108

i ncl ude, but are not Iinitﬁg to antilipidem c drugs,

including but not limted the statins such as

| ovastatin, atorvostatin, and , pravastatin, either

|nd|V|duaIIy or in conbln tion. O her. b|oIo

th GaR Rt Lalel R T § VESE] Wéﬁ@ﬁt%c 58 o epainine

but not limted to, pharnmacol.ogical nt s

catalypiehan he avbJectgb@ﬁh%geéE%ﬁewq%H@gf #19 b g V&%@f&& opighiean be
of the present invention, { Syitabl e blologﬁcallx d

coolghanchthe petéafadycatalyt GB begksy 1§g‘?41c W it tapes rampe
limted to, proteins; polypeptides; . peptide

up overarsTied of FEF psthe Eparlitheatedyismay gd%%%ﬁlﬁ{%% pefffym at least
partlcularl m xt ures of muco- pol ysacchari des;

one staebofihel baiclestocess by qabjeing|the ﬁéffebpo%%l@laa ithe ket (o @ Rreheated
(i.e. polar organic nolecules having a nol ecul ar

envininggint, so thabhe rafe wrotirge Hrinstaagyousot her or gani ¢
conpounds; and particularly conpounds which by
t heths ehsees adntintoup astivatior mafs, ahy pasd obHieyachvationcitpgsn of the
of the adm ni stered dose) through the gastrointestina

prodesC@s acan tiroughaute sstisodptattl mnes theoughivdach the exialzgy@adses on its
acids and enzynes in the gastrointestinal tract; or

patiafiyoegirttienadtivator tveseleofln th® ZhseFaf hemtiexampiogsatof, there is an
suitable biologically active agents include, but are

inst@inebigfetrPeratuge caige hothe @alalygt mbws| firchh nge Sgattchatne dnto another
nat ural or reconbi nant sources thereof: growth

and ¢ FRRAE Simed (1, URl, n@d ReYBL Ul bevinbgliztileron éstaffatsidus or about zero
recombi nant human growt h hornones (rhGH), bovine

hou8H, OWHVhn(d3&dkly, heVvhiARsaR bk hddeandiie astvatoagparagisrentinually and
growt h hornones; growh hornone-rel easi ng hor nones;

renBV MR HRATBHG: Jo@dp%ﬁ%h BEthe gfﬁc% when 8 contﬁﬁlsaﬁkﬁleﬁgu@d ;
I nterferons, including a, and g; interl eukin-1;

' @u%g %gtnwgﬁo@the cRskiRd dbiie batiahe: B Ghdie 0. 1b;@‘éb61ﬁ 20 feet (0.03

human; uman reconbi nant, ions including zinc,

to (?I?l&%llé?]’ InI i Ce? %@% lﬁmh WAl rahgtStibih @bédt Ko dbsu b‘ feet (0.3 to 3

' G--1;" heparin, 1ncluding

d t
metglr?gndro ?ﬁé%ﬂ E@ﬁﬁgkgﬁ‘fgﬁqatﬁb %§hepgirﬁ aczry | ow
5:311 gﬁ%’l la?ptgﬁ%?f &{ét%xgei%ﬁ 'oﬂtv@ongeﬂjb : lnfglwg éﬁoﬁﬁglcﬂf Imlum catalyst
ach?fgtgrﬂ(l:‘lot?nele g{)]ﬂ’l}i)lbsg% eai.tlgg:%ghgga ! (%Eatlﬁbbgtﬂ{ﬁ(ﬁgatl&ﬂﬂj talncm 2 static

I es; somato
bat }gglfgggsg E‘%r ﬁ tﬁgh 8553? gaggrgtcggntpler%%&er RE! fhan 985@ %Jll%gihﬁg the

L eutini z h

R BB G S0 R BB g b st
t hromb t fil t t

forck;ggoggagg]?: }equll 3;%1530 é;cgg Si:ﬁrlnpn%?tg{?g%fﬁ ]églﬂﬂnum @8& tﬁrﬂgeé?tule and

di sodi um chronpgl ycate); vanco sfer
mapnBEgys atghe ﬁﬂ%%dptﬁ@ﬁ@@@ge for ﬁé?ca’é‘?% a?r@g‘zﬂ‘%%{t @Hn? it The total
tiludronate, etidronate, clodronate, pam dronate,
cwdﬁ@m@ﬁdﬁaﬂ@p1Qﬁﬁm$ncadronate; par at hyroi d hor none
(PTH), including its fragnents; anti-m graine agents
such as BI BN-4096BS and ot her cal citonin gene-rel ated

protei ns antagoni sts; antimcrobials , including
antibiotics (include grampositive acting,
bacteriocidal, |ipopeptidal and cyclic peptida

anti biotics, including daptonmycin), anti-bacterials
and anti-fungal agents; vitam ns; anal ogs, fragnents,
m metics or polyethylene glycol (PEG-nodified
derivatives of these conpounds; or any conbi nation
thereof. [93] Further exanples include, but are not
limted to, the follow ng, including synthetic,
natural or reconblnant sour ces thereof Anylin and

N R



Antivirals including Acyclovir, Valacyclovir; Atrial

Nat uretic Factor; Bi sphosphonates, i ncluding
web@sdramat e, C odronate, Etidronate, |bandronet®BUS2005/016108

I ncadronate, M nodronate, ridronate, O padronate,

Pam dronate, Risedronate, Tiludronate, Zol edronate,

EB1053, and YH529; Cal citonin, including Sal non, Eel,

/—Y&B A t%ggi%? %a:'lgatgqafﬁ% g@ol@%%ﬁp@@e?% ﬁatglcgé)ces’sb‘?gwg%ﬁthed’atalyst is
intro?tyfl%) 1;1 c%]z ﬁf}{ﬁil? ?% G at e);ig( g%q%ﬁio g&g{)llgg 3‘% % go:]?l IS 3 E%emprﬂ ‘ature
e AR R e AU

ucagon-Li ke_Peptide 1 (GP-1),

) o RSP oat (58 SheE %)SCCOE‘,‘F B ERE A du, the fs
Gonadot ropi n Rel easi ng Hor none;

g gt e BT RS Ao Rl e S RGIRD i asgond hold

ow h Hor nones, includi ng Hunman Growﬁ}h Hor nones

peﬂ%@eeter thase bR N 2R tofalk recle EPQIRAFS LGP HDARYES (1 haH) |
Bovi ne Growt h Hornones, And Porcine G ow h, Hor nones
HByalier Aerieets, of sy MAER{IRE, COTIBFRIR GPRUTHEUS OB EeRFR R Which a
Wi ght Heparin, Very Low Ml ecul ar Wi ght Heparin

chroghipmeatabia MERERIUFes Minsd gieeesFiEp Batich OBFW,P %W{qeé{eﬁt@lg zones, each
heparins includi ng Fondi pari nux; |nmmune d obulins and

set 4t irLaatig oo b bigherstemperafiuren in fwidiring idraiPoFhei e, ZoRe isisaieat 600°C or
Hurman, And Human Reconbi nant, Optionally Having

less @he fibad zoteoin set BN CI06R00AG, o the totSiattivation Galeds lesn thardL5 hours.
Ammoni um I nsulin-Like Gowh Factor, including | G--1;
| bt & flermitise aspect eftthe dnvantfod, g.processt for h@ivatinghh throomm catalyst
(Avail able As Infergen FromInternune, Inc. of

conBribhaing, arCakt, oraleflving Myidi2mgagaand oge drritverdtagekiofi-alhatch or
Interl eukin-2; Interleukin-11; Interl eukin-21;

contia@idhd Plozesng AHehrominen edidlydt éuitaisad #d @ @rstommereurRelf @asit 1Q0°C or
Hor none; Leptin (OB Protein); Mnoclonal Antibodies

less] dweek H@bm@ dratsxian,3 HoWFs- kb 25 tatiehperageedt @reater than 1 minute.
O<yt oci n; Parathyroid Hornone (PTH), including its

Thefcraﬁi%fﬁ‘ﬁttﬁen leaiel Weh 169 tiihH Aou34o aBetold tndberaBfc ghaprt itde the first

YY (PYY) including PYY Agoni sts and PYY fragnment 3-36;
te 51 Qﬁfeagﬁc?tﬂﬂhﬂaﬁled Bt sk femPérbintOfoBa scaoRBldé bé@iddreater than 1
nbopoi eti n; Vancomyci n; Vasopressin; Vitam ns;

min. Fmally it may, optionally, be heated to a third temperature, greater than or equal to, the
previous temperature, and held there for a third hold period of greater than 1 minute. In this
aspect, the catalyst is fluidized in dry inert or reducing atmosphere, in the first and/or second
heating zone, and the final zone is in dry oxidizing atmosphere. The total cycle time is less
than 15 hours.

In one aspect of the invention, increasing the output of chromium catalyst in an

activation process is contemplated. A method for increasing the output of chromium catalyst



Vacci nes including those against anthrax, Y. Pestis,
I nfl uenza, or Herpes; including secretagogues,
w@pabsogH46 fragnents, minetics or pol yet hyl ene pCHUS1005/016108
(PEGQ - nodi fied derivatives,of these conmpounds; or any
conmbi nation thereof. [94] +he phar maceuti ca
conposition can include a therapeutic effective anpunt
activ%i?ng{;] %Ifse éﬁ%ﬁ%%éﬁ%ﬁg@hﬁcaﬁ%%\éetgl%lgg ég‘.?sr#éeﬁat%re of about 800°C in

¢ SRR SRR KOG bdoBu3380R U GRRLELA B i
o) S b 8 5 POOEE UL oL ORI e o

total, contain ,th?ragguch effective anount. [95]

at the fRIPEHHEF 10F 35 AR REA 9EmGent to be used can be
det er mi_ned b¥ nmet hods known to those skilled in the
aﬁftwaiqém%aéw, s BédheidEeseHe VMBS BRdised Bp@y type of olefin
i nvention maydeliver active agents nore efficiently

polypsgizntigh hisActelo Fpown tinols & ¢ &R PEMopsnel dbmtiayetieny theeterm
active agent alone, |ower anmpunts of the active than

polypisgzasion seagtor felidpsorny pobarsaizationacactor lgovr inghe puy Bhel/is capable of
systens can be adm nistered to the subject, while

polysiefiking apddfine gionemern eo spraguch | howppletnelssotaeobmers of the present
therapeutic effects. Additives [96] The solid

mvepficay r£‘d€tﬁ@¢t95| cag ogrpRySse tsluon reaqtdry s phassstsg@ons ciotntioh reapiers or
present invention may include other active agents and

any péralrinave ubdrexd] 1Gas pbeeptabire caduintpiive §pidsad hediseactors or tubular
exci pients, carriers, diluents, stabilizers,

reacppksas$liney zecwrs dnndepsise girtickhitops ot haizohattoapt. s Solution reactors
bul ki ng agents, lubricants, plasticizers, colorants,

can fdnhprisé eiireedlrtank &il avetave eeaal@nSach teadte camBK torgbifgieifoSmultiple
sugars, sweeteners, preservatives, dosing vehicles,

reac®l kfsbehisedeatedhifhaddllyl GOMDEN&A! | THR dafal@N¥ls®inal b used to produce
foregoing. Preferably, these additives are

ethyRR@ HEBARH! i_nC@EbrYipEC@ﬁﬁtp%Ue@ Adgisdlds¥@n BYCPatdf Nd¥0S@24,063,
described in Rem ngton"s, The Science and Practice of

5,56519% BRICe/239( 38 R HOire McRporad by redlibite el AMheildBRty.
Mack Pub. Co.), which is herein incorporated by

I Bf188RESRor i Sdthmbfty 8% BFH ggflyﬁféﬁiat@ﬁ tdchfiqhd &38B0nly referred to
i nvention, the pharmaceutical conposition or sol

as piticle RRRAGL sMAY Iprd QEM IFSr FHOBIRAL] Ble! t¥n1E>51‘§@LreO{s kept below the
conplete1y free of carbomer. According to anotheP
di Si ol: -
terRERQE aﬂ?ﬁﬂ:h th%?@l u ALEE %PF?%%?O SANRES ik & t%ﬁtt}?}@kﬂ fle particle

osage orm i stanti a ree or conp ree
oo GPRLRIPL P RGLRE, ISpGLOOTE o9 B0BE () 3301, o
oRy2ERag LBt ST AR AR e RS
et 5B B B S8 RERh B R 3 RLtss
AR NN E LR L ———

_include, but are not |imted to, talc and silicon

diffegeng i} epeh p&the reagiors Sugh pelmetization fechnignes apegfiscpserhn U.S. Patent
silicon dioxide). [100] Suitable disintegrants
include, but are not |limted to, starches, sodium
starch glycol ate, croscarnell ose sodi um crospovi done,
cl ays, celluloses (such as purified cellullose,
net hyl cel | ul ose, and sodi um car boxynet hyl cel | ul ose),
al gi nates, pregelatinized corn starches, and guns
(such as agar, guar, |ocust bean, karaya, pectin and
tragacanth guns). A preferred disintegrant is sodi um
starch glycolate. [101] Suitable bul king agents
i nclude, but are not limted to, starches (such as
rice starch), mcrocrystalline cellulose, |actose
(e.g., lactose nonohydrate), sucrose, dextrose,

o, N



hydr oxyl ated soy | ecithin, polysorbates, and bl ock
copol yners of propyl ene oxi de and et hyl ene oxi de.
WO 1@41yar ophi l i ¢ non-ionic surfactants and | PEDPkRIDF/€16108
surfactants as descri bed | U S. Patent No. 6,458, 383,
whi ch is hereby |ncorporatea by reference, can be
i ncluded in the pharmaceutical conposition and dosage

Nos %@%&2? b e B, SRR e B waioh are

| t S|de alkylthloglu003|des l auryl
“wOHEE %ggi ??E@? 68 polyoxyalkylene aIkyI ethers such

pol eth col K et hers;
?X eﬁ%%]gst hth)ésplﬁmng, é%ﬁg} et é;alél lg;p é/da)f ypo erlzatlon of
henols, pol oxyalkylene al k henol ﬂﬁf acid esters
homgpelkms OpEFRPETNT ENE NPT MADPTPeTs PRfR! Hohrusicat igvepiign are
pol yet hyl ene gl ycol fatty acids diesters; polyeth | ene
uns wt@é lhydpaslqng haying ﬁ?ma?cg 0P0sgtbap §t°n1§oll\§/§"°§7%9§r18? ud eabvtyale not
acid esters; polyoxyal kyl ene sorbitan fatty
limitedtieyr efhgleish DEoRYlsae. | dtubsie eyl LBytensy rlmetlta% ﬁamﬂgxyldc@ cgtene,
esters; hydrophilic transesterification products of a
4- mptbvly]opentﬁnﬁh 1 dexingadtethyhé-hazxsmbe t-heiftenen d -qgtesap 1-nonene, 1-decene,
consi sting of glycerides, vegetable oils, hydrogenat d
and yagateabilereobi | s, fatty acids, and sterols;
pol yoxyet hyl ene sterols, derivatives, and anal ogues
t filky molegulprow gightyadtieypcdmest coi bapintollechbly datouy atehnsdgiown in the
t hereof ; pol yoxyet hyl ene- pol yoxypropyl ene bl ock
art indpdihy et sqt lamtbdrid xddirstsg theaempdratufel(@igherMomeerature giving lower
specifically, hydrophilic surfactants that nay be used
moleduld height)eaé nttroidmsieg) bi carying Hewdepntmithydiogem ot varying the datalyst
to, PEG10O |laurate, PEG 12 |aurate, PEG 20 |aurate,
conPlinds.32 | aurate, PEG 32 dilaurate, PEG 12 ol eate,
PEG 1 5 ol eate, PEG 20 ol eate, PEG 20 diol eate, PEG 32
ol eate, PEG 200 ol eate, PEGA#MQBY eate, PEG 1 5
Stearate, PEG 32 distearate, PEG 40 stearate, PEG 100

STE@%@E&% ivEEioals dirtheriliatteiedAEChe BolBkwiked:Minplet | whieake not to
PEG 32 dioleate, PEG 20 glyceryl laurate, PEG 30

be c9> LMERE Yh ah}iaWa e ﬂ%&gﬁfoﬁ)rgﬁitﬁéﬁ@ﬁ?ﬂn &t Rt thdEeeddn.  On the

gl yceryl l'yceryl ol eate,

con‘gﬁg #0s 96 Y lé’dr Eﬁfo%d tﬁeg(%efb@t by BRIl o RLE other aspects,

40 pal m [ O hydrogenat ed cast or

(0]
emb%himen? qﬁ(fd@ﬁc% @ eegl'njg 2 ﬁﬁeécfﬁ%gl C%t Beredt lv?lhlﬁtECEf@P reading the

castor’ ol ogenat e astor ol

desc!gé%ﬁ) 9% i elg 32?: ?ﬁ%%gt fﬂeﬁmelvp EQOG@EC(}Q% Grcfﬂ{aky sﬁﬁGTnGthe art w1thout

Fate cépr gl yceri caprate/capryl
depgf'f%%? S S R %E%&eﬁ%%i a sterol
oL 2B PO ShE0LS, T R ve
I L o

tocophe G 100 succi nate, PEG cho) estero

EP306 Ve 9@%«1195 Rogy Gmech OMRenT Eeé oyt %@f E1g{i0 g gonsidered
nonostearate sucrose nonol ayrate, sugrose

equivBlsBipaIthA theell heren s TEe oreR aﬁefboubh%%q /esePireyolupegt about 1.6
15- 100 octyl phenol series, and pol oxanmers. [ 106]
Li pophilic surfactants include, but are not limted
to, fatty alcohols; glycerol fatty acid esters;
acetylated glycerol fatty acid esters; |ower al coho
fatty acids esters; propylene glycol fatty acid
esters; sorbitan fatty acid esters; polyethyl ene
gl ycol sorbitan fatty acid esters; sterols and stero
derivatives; polyoxyethylated sterols and stero
derivatives; polyethylene glycol alkyl ethers; sugar
esters; sugar'ethers; lactic acid derivatives of nono-
and di-glycerides; hydrophobic transesterification
products of a ponoI mﬁth at Ieast one nenber of t he

o s R . T |




hydr ophobi city or hydrophilicity can be prepared by

reacti on of al cohols or polyalcohols with a variety of
woaeansdi4@nd/ or hydrogenated oils. Mdst conmmonP@T/Us105/016108

oils used are castor oil or.hydrogenated castor oil

or an edi bl e vegetable oil such as corn oil, olive

oi |, peanut oiI pal m kernel oil, apricot kernel oil

or al nond | ude er ene ..
oeghyie ae sleaite G0 B8 ERR B Bpn D IO Bpaing of
? g; and pentaerythritol. Anmong these al cohol - oi
abouf | g esterlfled surfactants, hydrophobic surfactants
i nclude PEG 5 hydrogenated castor oil, PEG 7
hydr ogenat ed castor oil, PEG-9 hydr ogenat ed cast or
oil, PEG6 corn oil (Lab gi %L% 2125 CS avallable
from Gatt ef osse Corporati rarrus PEG 6
aInDnd oil (Labrafil (r)M 1966CS), 6 a rlcot(ﬁern
Ila?%éFB’rYaPFOIC%q’“)“P\/IWQ@ES]&%d fOPESBr ¢St Bff ithFe lqpgpr procedure used for

(Labrafil (r)M 1980 CS) PEG 6 peanut oi

commeE e @g}vaglpxee b hyamBEia PERFCSa PR épﬂgﬁé @r {267‘2 o 540 '}ﬂig) of
(Labrafil (r)M 2130 BS), PEG 6 pal m kernel ojl

cataltyr_tafoasaﬁtw%\c;ct\mlquetgew 2 vegsel Igving; aogrés plate Roipelies (1§ ygiers) in
2735 CS), PEG 8 corn oil (Labrafil(r)M W-2609 BS),

dianREG 20y ewron ofiey cuifizitetpaEpbere Wby wndrPRiEplE i fuidize
gl ycerides (Crovol A40). [108} The pharmaceuti ca

the aatatysb s Al wassintodhcerb ataapeuts b n/seralf Cadrs/scd) nasid hieragmeupotime, or
nore enzyne inhibitors. Such enzyme inhibitors

periédefl inkdteasinlgutmpargureotypicaliy thbeldationt 1€ hmpoterrdsh$G01. dsonger ramp
actinonin or epiactinonin and derivatives thereof.

up tikeb €4in EEsdreommiichlly 0o sompreodatetfer thelibcreased motsturé ganertbd when
to, aprotinin (Trasylol) and Bowran-Birk inhibitor.

propoR®age; Bespemsbddt]caibhst s lisetl. pae Mage uthiatyatl charge releases more
conmposition of the present invention, which includes

moid@k! edhidhepaf idamagd tie dhlater Woagemiensatd nthbembstural re¢asel that
as a solid unit dosage form The dosage form can be,

acccﬁxﬂfani%é(ﬁl@l@érﬁper@uﬁe ¢ Bidiluted HAEHe tir b9 KloR GBS Be raBipQlp rais.

hard or soft gelatin capsule. The dosage form can

pTS’erg% dhbaedhRlefoial S USid@ionE dfor Ofhe C GBbFa@IrY edudied, easeuef was
the delivery agent, heparin, and optionally,

dehl?eg kétﬁ@é& to%& oW R1iAGE Pls Sind [céﬂtQJHea- |E§ b%@i)l'.lr% the gas through a 25°C

ceut 1 cal conposli tion and solid unit dosage form

W&t% (105191%1 PEBRER by '?1¥€d"fo!r %@tﬂfaﬁ@n benRr @RELRA §%§ el Joﬁtﬁﬁed A00%

very agent 1n so rormis processe (such as

hun{r]]& ot Pt &Bﬁ%ﬁ%&r@ T?’d'so F& %@99% € \fﬁed%? @va?@iﬂﬁ?ﬁubbled

ng a reratively pre?era orm
I Th
throﬁglb pul I?(ie-ew Ip{éceoé%rfm g ngtﬁ? helrs X fof efﬁl?rn&ltgj %fxtehﬁ:lﬂh ﬁﬂge%dwfm 'dﬂl gas

y a ting
ender or simlar deV|ce to

twﬂgp@@p%gwgﬁgﬁ&%@@V@p@ﬁ&Wﬁ%Ei] Separately, a mettlng
SRR e T

_ for exanpl e, de_water. The f on of
it o e died Sepiigurane S S & b he h@%&? g catalyst
en m xed with the, aforenmentjoned powder bl end.

was RISROF 6. A et e R P B A Ll RSO SRR W) was blown
agent mxture is also fornulated so as to partially
solubilize the delivery agent when m xed with the
powder bl end. [112] The powder blend is added to the
wetting agent mxture in small increnments under
continuous mxing. Mxing is continued for a
sufficient time (e.g., 15 mnutes) after all of the
powder bl end has been added to obtain a uniform
conposition. The resulting conposition is typically a
sem -solid, gel, or liquid. [113] The conposition nay
then be fornulated into a dosage form such as a
capsul e, by nethods known in the art. According to one
preferred enbodlnent the resultlng conposrtlon |s

o Y R o s




Uses [114] The present invention provides a nethod for
adm nistering or facilitating the delivery of heparin
W eooan1yamé mal by admi nistering to a subject theCBHUB2005/016108
phar maceuti cal conpositionef the present invention.
The subject is preferably a human. The person
ispreferably a human in need thereof, or a human who
u be I t [ Mol I3, :
up t}%f)}%‘] tl}&ncﬂ%qétrthé rlr}gg% %no?%é& &1 B[(?b 3 ﬁ]/s%f 3%21?1:/'383, An electric

farn c{ch%//a?s&gl%cg ah?urgx?r[ﬁos'artz el a&nsol{%{ tr%étnch«p%ﬁ) t/b ?l{e%%cotaﬁ{le was

g an an 0osi s etffective

oS R WL R s

i SIROSLE £20 BE L caledor BeXented MANARE fuo gt

to, deep vein thraonbosis e .
coul PRprO AT RGP O GRS RONTE SS UG St P el
or preventing ischem ¢ conpljcations in unstable
at speRidied ETRRE B ibRee) PEIOfy e al infarction in a
subj ect in need thereof by oral |y adm ni st ring an .
aRet the pensivh samRlese flreaatale™ andidize o abpd % Et( sge (6 cm/sec) of dry
phar maceuti cal conposition of the present invention to
air ahes ipjpaature vpa FiseAb thapte bt ﬁgrﬁ tq gboyt R @gr Byur to the
treating or preventin deep vein thronbosis (DVT) in a
desisadiproparatiins) typivety ki $10°Gn dé thebismaeaimenthe safialysly Wasjlowed to
orally adm nistering an anti-thronbosis effective
fluidimofon threx totflve heulsiig thehiay aincAbitineed the ortplysti waseallested; dnd stored
present invention to the subject. Yet, another
undentgdiitregen, ivdhes tewdsogtowtted rfeat ithegaw:osmhem/ enfili weglyDipT testing.
foll ow ng abdom nal surgery in patients at risk for
Beféia tiRwtime idalsineves altpd ¢ ta tekmanisnde\anp exdokyre adthie ningtspliarag
an anti-thronbosis effective anount of the solid
p hasEeeutive adnto0 BpaLs, tthomtioftot ke premesdt andberdd tothet desired
the subject. Abdom nal surgery patients at risk
temb&6tutédghd thdtcaRlyst W siniph ke thkled, mohths eubshe e nboud\30rsed 0 This
years of age, obese, undergoi ng surgery under genera

con®8es PEGhBarkAESsN ErhpRAGRE rifd) SineditheltdTettediSo @t a WaRphigly e
additional risk factors such as mal i gnancy or a

hiRERL¥nPTr By Wﬁéibémﬁ‘ﬁléd’ bABGhd SFdut [11d8h Aataber into a IN
enbodi ment is a nethod of treating or preventing DVT

sulfbflc &if &bﬁdgﬁﬁt Aeharsgvariel o ?ﬁe%%tﬁlloﬁﬁ@ﬁomb'shlféty 00L5M in water,

ora m ni stering an anti-thronbosis

waserE&f é"st a{n\‘iﬁcﬁ@&n tWﬁe e diines fﬂe s ROAK IBE LI Wit 2 standardized solution

lon of pre ent 1 nvention to the subject.
t
o BB 5015 g ot 0t 16 6 i

cahgfagegﬂm rgfsl?tlgr? r‘}vdth(éﬁgq%%ﬁl%lsdm%oggatrtég' oE Il He r%%céﬁggfa% &Eﬂedll Pﬁ&l’on of Cr(+6)
h t, not I|n1ted to, resectlon of
to '4[385 ﬁg‘at%lfﬁe@gi{?rl% 3;37 ophylaxis in patients with
acute spipal cord inj di cal
ad QHEICHERP IRV R P&%B@%g‘ﬂa e el agie fﬁgmmﬁ%‘ gy 8 marine stirrer
limted to, those with isc c strak estricted
rotHBPI 400y Pc AHE B topy BLRPAIHES P S 08 G CopATts Dorie fethanol
congestive heart failure, or severe pul nonary dlsease
for secondary prophyl axis of venous thronmboenbolism
during pregnancy, or for primary prophylaxis in
pregnant wonen with inherited causes of thronbophilia
(e.g. deficiencies in thronmbin I1l, protein C, protein
S, Factor V, Leiden nutation, prothromnbin
pol ynmor phi sm hyper honocyst ei nem a); for enbolisns
associated with atrial fibrillation or those wth
- concurrent prosthetic valves and atrial fibrillation;
for cardioversion of atrial fibrillation or atrial

flutter; for dissem nated intravascul ar coagul ati on;
to reduce the rlsk of conpllcatlons |n patents
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fetal m scarriage. O her uses of heparin may be found

in Drug Information, Anerican Society of Health System
web@seaidst s, 2005, which is incorporated her ePeir/bg2005/016108

reference. [1 19] According;§o one enbodi nent, from

about 50, 000 to about 90,006 units of heparin (in

conpositions or dosage forns of the present invention)
mcf§°§1é1§&%iapoi a}?/ ;st%%lgcq?gqu?rt ?’Rﬁe‘ t\[fpg%ﬁﬁ o‘c‘intdcgafl tlh%/ Eﬁeﬁlba%?%w%sﬂ r%cgen?rolled by

rea ro . ACcO
ol B8R ARl 5750 SFEER P BB oo
BB 5B For S PSR T B B e
LS SR BIPASHREH o kB RAF e o e st
o ST B BRI S COMpOSL L0 O S

i ncludes the appropriate active agent |isted bel ow. )
Nextnd 2 et of wabutans; lgpad way chgqd,md e reastog dgatpd up dotee sngcified
t he Physicians' Desk Reference (58th Ed., 2004,
tempE@f el e ATs 1 5w digally) elylenaviat added to N regctghiocerual a
Is herein incorporated by reference. The active agents
fixgdpregyare; agrmally SPOWEIE A3 B YRt which wap agyaned duingehe sxperiment.
m netics, and pol yethylene glycol -nodified
Thejpelymetizatien WHEAIHODS tOPOACT %AﬂlW@WW@MSWA@EMSHG hour,
CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s
anchipp itevatyivons rokedibygeqrdiog iheyllompoll gty letRrinipi th¢ trasibr Ramantain the
Application Serial No. 60/570,521 "New Resins and
set@asalre/sts from | nproved Activation Methods," filed My
12, 2004 and incorporated herein in its entirety.
TECGHNI (GALallettEd DireF; helEethieieNTh@NwRh estqped eantl  theveattbo lowly
relates to chrom um catal ysts, nethods for activating
depedrsivedinThataakips tvas opened potegorer iazadnuin pplyogesseder. In all cases
utilizing these activated chrom um catal ysts. Chrom um
theGadcedr vk Slead ®ith 216 dnddeatibelvf 46 Wl Josledisasnd) o Btheledsihd ¥f fouling.
pol yet hyl ene. BACKGROUND OF THE | NVENTI ON Chr oni um
The pbBEE HEwadrewsks thén trBinerghadt wiibiedWoThdl adtdfityt d¥ethe catalyst was
pol yneri zation of polyethylene. Catalyst manufacturers
calﬁﬂ:ﬁ&ﬁiseﬁrﬁrﬁsﬁo. fGRlyAeY podtucedipelstald)of P 1RICAY st dHarged pAHMM
on a solid support, such as alum na or silica. The

S URRQkHyIdAE lnRSokler Skd@ Rl the Rsth R@s ?&?fm)éﬂiiaﬁoﬁ’éraﬁ@ Bthylene previously
chrom um and al l ows the catalys 0 be shipped in an

obthil&F irb¥i€hd BRI Ridd €arBME EBARBlion OFRIS ethDRnE FhAYS further purified
arrives at a polymer manufacturing site, 1t nmust be

thr& 1!2%%?11‘?191 1, ilﬂzﬁ?? E’xﬁlli‘ﬁ{%?er)olgga&n@fr AR AR :Hﬁl‘ﬂﬁﬁ,sfbtig?ted at 250°C

T p!ca _COﬁﬂEfCIa activation processes_con3|st _
in 1%{) %eéagéﬁggtgﬁ{lélgféh%ﬁﬁ%%%%}I/lgadfé%kegj}dysg%rﬁ)aﬁnela%% B former
Phla%)% Ig\ég%ﬂ'slgrﬁ do‘?’, l?oeréger? {“Q}gd ![tn a%gf{{ﬁ 1etr. re1ﬁé)c{ b}%é%%ﬂga?{o%l\%gq grt_oo was

r or ves gieha uitdr zéd

Thi s procedure [ l.v ar nd .expensiyve .

thel g PG PRt i ol T EoH B Oh Alfoa,A201 atuming,
er i, od tinme or "ranped up" to an activation

a“V@ﬁBé?%ﬁﬁ?é”Bﬁo%ﬁo-9oooc. Theranp up is conduct ed
slowy over a period of many hours and then the
tenperature is maintained typically for another 12
hours. The catalyst is then cool ed down and di scharged
fromthe activator equi pnent. The entire procedure
generally requires 36 hours to conpl ete one cycle.
Decreasing the amount of tinme required to activate the
catal yst woul d shorten the process cycle tinme and
i ncrease the productivity of the catalyst activating
equi pnment. SUMVARY OF THE | NVENTI ON The present
invention relates to rapid activation nethods for
chrom um cat al ysts and the reduction of the activation
process tinme resulting in the inprovenent of activator
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second tenperature for a second hold period, wherein

the second tenperature is greater than or equal to the
wo peostiitiggper at ure and a total activation cyclBCT/US2005/016108

conprises |less than 30 hour The process can further

conpri se independently conducting any stage of the

process in at |east one atnposphere. The atnosphere can

g BSABASOLIA AL RO o SO 1 SRR e
fol.l t

wGEIDBE A P AN P ST IR o o

tem%pgli%u%s% #ﬁ % xg;nc% §§1§%ts gﬁlglé § rg%ﬁtaln Cimla%een argl%eé ’Fhe data is plotted

re A cl ude cat

in B R IE I e fimad gleesﬁ% 7 15k C et B s B pra i

S n I.rst. stage Conprly

weg bty %ﬁ?%&%&i b sl SR LiiGBam R é’taﬁ’ﬂibgplﬁ%‘ﬁtére levels for

i nt ai the first tenperature for a first hold

thresdopis ¢t ?’Gﬁ ufﬁ;}nqs 1G3tadamiddhrdie pafalisipjae ewl?fbdqwnd tested for
catalyst to at |east a second_stage conpri sing

st bé‘]é?é‘%% toyEHBSp Hak 0% FbUe G ety B ighped dﬁ@ﬁtemdep endent
that is greater than the first tenperature and | ess

of Ifl?ﬂétﬁl'edﬁv‘%q Geveys, ddigher EoDEBEresathd maadtvie dével begamperitical. The
second tenperature for a second hold period. Another

datdgvacastrages thafdn p iwepegotstivaiohubie Srst biegmdan e eatigh yis 600°C with a
activation processes conprising at |east 2 stages

veryipet raterpfderfperaere sva dlevs @enqating deghi meistard lavedn ugthyut damage to the
i ntroducing a catal yst to an anbi ent at nosphere

catglysbv Abasibpvh 688°€dit tan e ddempegeatuoenfitaiatioloty BOOOLE, level during
hol di ng the tenperature for about 1 hour to about 20

actigions, foll owed by a second stage conprising raising
the tenperature to a range from about 8000C to about
9000C over a period of abBEAMPIBOUrsS to about 3 hours,
hol ding the tenperature for a range of about 1 hour to
alloudtudyOthb adifest, ovhRistird) thd@athiQCceSsS dﬂogpélle{nfcpﬁrl’ﬁbﬂ attivafor tube
batch node or a continuous node. BRI EF DESCRI PTI ON OF

conthimd-hidRESaf~3 @00 ppm infoidur@ rlﬁﬁ&ldcofr 513 raﬁﬁ@s?h@%& 10®?RirOfsed in the
the sensitivity of a chromumsilica catalyst to

preViBsS bl B ABH 15VidfnhRY SxgoRIBehAdthb §shereF YK Barleld & dry air, and the
graphi c representation of thernogravi metric anal yg

catABRIRAS bX c}%tséd"ﬂ)r R eaHMaY "115 S eof Réshﬂées}f%% ih qj]%h% ‘fi‘.tdéfngnstrate

in the dehydration of silica. Figure 3 is a

that! B CEERN sabiiRRidaf fof %W}fsﬁ\fﬂ ﬁﬁ% tesC ngn Ho¥ s o her in. the activated

dermonstrating the weight 1oss of catalyst af

cata%gmﬁﬁqg Hﬁseﬁ;, ag%ﬂég lltdﬂl é ?aws G%%{D al 0 91? a11 1en bng catalysts

IS a grap C rep ese

wef SR EL fi %@%@ﬁ%‘fﬁ%ﬁb@@ dﬁﬂéﬁr{;e 'S%i% BBy, 15
beh%ﬁqgﬁ“? tecf PR b fé%fca?}?ﬁ Lf%’%%%tﬁ?l’f%ﬁ * abbirgiopia zrow
morf oSy Mttfglﬁﬁstﬁg oS e i RO ne %‘%EF%F?XHGH of
o s by Ao MELRRisho BECPRRYaL T oo/ iof G adipsonoh o 394

resulting in the Chrom um+6) formof the catalyst.
Prior to activation, a comercial catalyst can contain
a total of about 0.2 to about 2.0 %trivalent chrom um
by wei ght. Mst frequently such catal ysts contain
about 1% Cr by weight. Fromthese 1% Cr catal ysts, a
stabilization process yielding 0.6 to 0.8 w % Cr(6+)
is considered desirable. That is, it is considered
desirabl e when at |east 60%of the total Cr is
converted to Cr(+6) during the activation. This val ue
is referred to herein as the percent conversion to
Cr(+6). For efficiency, the present commercial process
actlvates catalysts in Iarge volunes for exanple 500
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hours to conplete. In general, an activation process
that yields greater than 0.4 wt. % (or 40% conversi on

WO 2@5(1#8)6 i s consi dered commerci al |y accept abl BCT/Ub205/016108
activation cycle is extensiyge because O (+6) is
thermal |y unstable. The hexaval ent oxide itself, Cqg 3
deconposes into Cr(3+) and Q2 when heated above 2000C.

oo RHIE SO LR TR PB hah e
bt A 5 3 02?@ RS o
cwfgss i i ad e s
STLe d“"aylne?ﬁr%%?«%qu%w??”m?&fam<1983>1

ort does not elimnate the influence ?

cry%lf E@ﬁ arsethee very SaffieHbloggerfdzg andpefispegse 3 Gty agﬁ dgmonstrated in
silica, releases noisture as it is heated to

Figgtedg i a4nare Fificianpprsivation PRROFEL TiFTegen o RieREpRTdiEhe sgpEpan be
cont ai ni ng_ the catal in the catal yst activator

used fuispvEn mofshEe Elrad gba fmalopidatica ta RO v Eabyilizafipe tofeif E6).
noi sture is released. This makes it difficult to
achi eve high stabilizati oBXdddPHE dh out put
simultaneously in a comercial activator. Therefore,
c OFhepnagraiimeitic | analysio wasrpeifiotsd de deteriihy ther ffeetedl ©wperature on
extended periods of time to mnimze the effect of

holddtirsd. urkheosilitah fomathal agEvatain datalipe Wus( subjecttlatoi & ithatnbgravimetic
The total activation of the catalyst at high

andlyeixp Stating at foypi tembérytuteadaels saanilotvas hated3io floeuigsnitrdged at 40°C
present invention relates to rapid activation nethods

perf@ir G for WOPC xhd thatvadight bbthe sRAGHIE triak hontlorele Eachidfibiedst weight
of the activator process tine and the inprovenent of

as @@t teMpérofireetd PARAS digoPliE JosYaTidiSuley PR6rit e tdxy@iridnt, the
equi pnent or apparatus can be used to activate

tenpRtablry sitSwhOhallehQt PARSES FpeRULR! f&h 20BUCHd &YRC RKeRtit was held
can i nclude any vessel or apparatus including, but not

forlol b8 d AliGrw o @tha s feddnGt RS Has dhikued aPARCHeY hdif as Bd¥éke up to a
fluidized beds. Such equi pnent can operate in a static

maRmiRed &0 @ deye &ﬁa \lvﬁh t@Rhd MY Q%es”.'ﬂg Showitn FRRIr&ASPhePreak in
a static or batch e, a vessel or apparatus

the QR 2E r#}%:é%? sttﬁleeizz?ﬁt @dt}féﬁlal%% &Bdbq“hﬁ Uiicg fo‘%@fﬂe most weight during

seque vari ous sta e actlva 1 on

ther%fn?ec’\gﬁe%' thé: %E’g@la&?@%m&’aﬂgé at%g %0 ‘qu eT}ﬁ§ ?t%gg %t 1‘!\'}]&?6011}]31‘ motion

ccur a seriles 0 zones

the cat st S n |t roi xah
bego‘%stto \;1% e?ea%te gtptﬂgtfta 6818[ A% fsﬁl‘? 11 Ih%rrel %ugé,{llg% leculalgrgotlon 1s

R ?H%S%E% e Stictipdl g SSREY. The waieh
tosE el Tt PR g ﬁﬁgspﬂna%z@'n?%@'%@a@s R isgefe amount
of W}ggh?§g3‘@n( g%hlrt'é?lfgﬁlirgf\é\?f,t%% 3lso rh%wag?f?tlz Idg{ellsgtge wasvi/ost Thus, a

uidi zjn The gas flow for fluidized be? i vat ors,
ma@@ﬁm} WRight %Soﬁ%ogﬁ%mﬁ@w@i i§ 8peR8bet0-a00 Gotl his dpdicas dhag time and
(0.01 to 30 cmsec). Alternatively, the gas velocity
can range from about 0.05 to about 0.5 ft/sec (1.5 to
15 cmsec), or fromabout 0.1 to about 0.3 ft/sec (3-9
cmsec). Catalysts suitable for the present invention

i ncl ude any catal ysts suitable for polynerizing

pol yol efi ns and conprising chrom umon a support. The
chrom um content can range from about 0.1 to about 10%
by wei ght based upon the total weight of the catal yst.
Alternatively, the chrom um content can range from
about 0.2 to about 5% by wei ght, or about 0.5 to about
2% by wei ght. Suitable supports for chrom um catal ysts
of the present invention include but are not limted

1 . .




total chrom um converted to the hexaval ent form after

activation at 750C to 9000C. In another aspect,
w@emwsardaion of 50% to 100% of total Cr to Cr(+BQT/US2005/016108

achi eved. In yet another aspgct, conversions of 60%to

100% are achieved at 7500C to 9000C and in stil

anot her aspect conversions of 80 to 100% are achi eved.

b SR AR s e
temaalta u|1<§/%1e eﬂl%}(/\{%tl‘ tetlll?se fp hll%/tlgx:;eqégf % J%gﬁélﬁ%{lﬁeg T;.t low temperature

@Ig&#é %&@ﬁwfhtlvatlons conducted according to the

tion conprise heating the catalyst to a

final desired tenperature r optionally three
stages. For purposes of tﬁgﬂﬁhgg%gion the term

"stage" refers, to, heat a catalyst to a desjire
t jﬁ?ﬁ% G i %r%ﬁlantdﬁéwﬁda? V& WEAG Mededs @ﬁrﬁéiﬂalsmdefor gftivating
] oerloﬁ_of time. A stage can be performed when
Chle% y§i% ufipg Zudiple igPsaioyMBFRTE tintine cigle r?é\ﬂl ri*@tl‘falti@n (thus
catal yst through various locations. A first stage
mc‘é’é%ﬁﬁ%/ he cQutppt rqf 2y ACHEAAT ARPAFFIHRY Of 1 YIRTEVE thei we@ﬁyae%theeratalyst
enperature (TI), and maintaining the catal yst at that
Cr(fengsdiligetive Nomerquy ﬂllf@tenh@ﬂtlﬁatw@rSFwnmwere fesied o preslessribed
of the invention, the term"ranp up tine" refers to a
in Tl lodThspe eataistovee aW@PféwtqdnJélngenqa@l@mmns @ 10d 2ifiiese a8 en/sec).
and the ternms "hold tinme" and "hold period" are
A teashied dbersatel Hraarogeangjdaliie’ Cblonowi(te) tae chisidsredstomgaercially
the catalyst is subjected to at | east a second stage
accemsahde activattpna second ranp up time (R2), to a second
tenperature (T2), and a second hold period (H2). The
activation processes of the present invention further
conpri se i ndependently conducting any stage of the
process in at |east one afladlsphere. The at nbsphere can
be i ndependently introduced during the ranp up tine or

the hol g period of any stage OptronalTy, the process
conpri ses a thlrﬂaﬁbage conmpfi sing &ebddkssd ranp fup
Exantplia Mata(yJR%?a'se t QTmﬁ t\tms r d Mixenl?l‘n?; aﬁﬂf e,'r.mg Tp?‘).)a am‘dr aHotdI‘ | I‘Cdo % Cr{+6)

% H20 Temp T % H20  Time
Con!rbH' "!JSSMM‘ } ellow 0.5938
e %QW“? @99075%3 f e thprd stage or the last | een  oue
o] Ol < . aen .,
4 ersewmwgosta i t &7 reeebswto be conduct e6md|n cah a7

“éxud i n&o-at sph‘ére %ny Tl he abpects &f tDE| omm  oter:
HAresBil | Kh¥enti onjican "’furIiH@ op-ONPf i sera Fingfrni Gue A
%edueMm;theatnenwrfok$om&mg tof1e Iastaholdwnqmperp@e 05964

989MPI 800 °$ .13 15 min QOrange 0.621
of ae tva |onmpr0@6557mﬁhew i nal reduchngsmn| e o

o eémé oGompri sks i Gier ofifit| BYS t he cafal Y&t LI |Gurvmer oo
edygis ggnn$pheﬁe fqﬁ al E ggg og twneramgrw &Eﬁﬁﬁ 05604
3%bo%gﬁajgpgnutes 0 abo utw NOUe s. oTheure ucmﬁ? Belge Orange  0.6634

Sihetec cah cobfpri s8 pifie| BXE ors COdin Mkt iblie S it h oo
“¢5‘I héi"ml 1%8@ gassely. | ngrofifk Eﬁbcth? cgfal y3t fur|ttfee 0o
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can be performed in tenperatures rangi ng from about
2000C to about 5000C. The ranp up tinmes, R, R2 and
R3, can be the sane anmount of tinme or they can each be
i ndependently different. The range for any ranp up
time can be instantaneous to |less than or equal to 3
hours. In one aspect of this invention any ranp up
time can be less than 3 hours. |In another aspect any
ranp up time can be |less than or equal to about one
hour. 1 n another aspect, any ranp up tinme can be

i nst ant aneous, or about zero hours. Wen the ranp up
time is instantaneous or about O hours, the catal yst
is introduced into a pre-heated environnment. For

pur poses of the |nvent|on t he tern1"instantaneous"

Tota
Cycle
Time
{min

420
16
2186¢
35
47
1473
38
47
1472
30
23
44
122
257
4986
124¢
20
20
20
26
30
a8
33
34
34
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about 9000C. In still another aspect T2 is from about
7000C to about 8700C. In still another aspect T2 is

wQ 20816 85C0C. For any third stage, the thirBCT/US2005/016108
tenperature (T3) is the highest tenperature to which
the catalyst is exposed and Is |less than or equal to
10000C. I n one aspect of this invention T3 is |ess

B T ] e

i 7 87Q0C.. | i. . [

S IPFELOOR MRS A AR 2
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oopFuRG T PISRRREE Yoy TR b B IR Cm .

1 m hours.. | n ny hol
ot bl 4 ek e BREEY < omEE Bt P RRBUERRS s i doe mainty to the
urs. . ln a her aspect any hol d period can range
sm#‘?%aﬁﬁ%%bﬁfl- B haiF RS e s iamen B flgieat FRpugRdetHese on a
~aspect an | d period can range from about 30 m nutes
lalgleégaz%%eﬁf‘u% OEg’ﬁ?@ﬁteﬁi\B? &2t on of catalysts of the
present invention can occur in various atnospheres.
THEEelAogHE fhe Tess phipled Whepte qane Pajalumas giogdy idogged into a
stages of the activation process, or the atnosphere
hot é%?ﬂ‘%r Bibgi Whidoinsdrytadint Theeabelytiones then allowedes fhifidizehat 800°C for
rocess, Atnospheres can conprise oxidizing, inert,
aﬂOﬁﬁa 1p ggingich Pefostpeing dschaged fMigire thenactizttn spiteeates. ¢ dhisbgreatly
i ntroduced independently to the activation process
redypgd thegeyaleyimsa bt bis savere Seaigent avoctestacyed tind catplyshens iatigated by
up tinme or during the hold period for any stage of the
the gregit egler, tRolowekung| tabilizaticn, mod b ectivitg desthen thatpotyehes €Thble 2)
during the hold period of the first stage and an
whiglt indispliaé canetn ldseof axtivibduced during the ranp up tine
of the second stage and then anot her atnosphere
i Qbntod Gecgdwd artypicyl térambolatiagrestiodadn fhidhhke SRRPH vl 398-7 feet
Each stage can be conducted i ndependently in an
(2.1axeteisy | Alfhough alrRelokity Gas Bigh€did Ghib GurphB® SRNRAKSs, stabilization was
however, it is advantageous for the final stage of the
stillpaiheessor tdee bethe Qg ehBehti oF caRIyMXhsed g?ﬂ'@glb@‘bf@:ﬁ(p ‘K%)’.e"l“gis much
When the invention conprises a third stage, it can be

cataB@VRIELRE ROt D1dSSis@e, PhicHinditRgk RITRSRAET abiltBkiSh was low in
i nvention further conprises optionally followng a

spité 8the Slcadhodf lodlg BYACESS oMdefbuRk. Step conpri si ng
subj ecting the catalyst to a reduction at 2000C to

SORQ0ed B- 12 REH UM 1A taRS AN Qérﬁorﬁﬂgtg o‘aﬁeb%%?g%rs‘ gg{ﬁ(éxicgi\e/ation

for about 10 minutes to about 5 hours.

; - Yy [ i ro. .
e 5 B Ao n OB A B0 B ZIRVERD g, woe
I i-r. refers to.substantiall
sholfRE s REnIeThi o BEbeh BT IR B O Tapagpmeters of
% use Al ternatively the gas can
the %‘gcg?éaa? gr(l %%gl rln%g@ggt% Ol%ge ?’2}0‘3518&%3%% oxygen, or from
about 15%to about 30% oxygen. For purposes of the
invention, the term"air" refers to an oxidi zing
at nosphere. O her oxidizing conpounds that can be used
in an oxidizing atnosphere include, but are not
limted to, nitrous oxide (N20O, nitrogen dioxide
(NQ2), nitric oxide (NO, oxygen containing halide
conpounds such as iodine pentoxide (120s) or chlorine
nonoxi de (G O and other materials which rel ease
oxygen. An oxidi zing at nosphere can conpri se any
conmbi nations of the foregoi ng conpounds. |nert
at nospheres can include, but are not limted to,
carbon dioxide (CO ), vacuum helium argon and
nitrogen. Any conbination is al so appropriate.
Reduci ng at nospheres include, but are not linmted to,
car bon nonoxi de (CO, hydrogen (H2), and materials
that deconpose to CO C and H2. Suitable materials




at nosphere and the second stage in a reducing
at nosphere. Any of the processes of the present

w0 pooéntilen can further conprise exchangi ng thePCT/US2005/016108
at nrosphere from one atnosphgie to anot her during the
first ranp up tinme or first holding period. For
exanpl e, an oxidi zi ng atnosphere of the first hol ding
period may be exchange &Xﬂﬂﬁﬁﬁb@er oxi di zi ng
at nosphere, areduci ng atnosphere or an inert

Zﬁgﬁiﬁ%i%e%hﬁ%%ﬁ?ﬁ?@ gl_w%_'éé}y%t“vi %@{gﬁ%ﬁﬁ fi?é)%ﬁ%ﬁ%e?rﬁ%sphere of ai
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and, hol erj has litt] e consgquence on cataly
AT P ST T B PG TR BT o e s O ess than 60
.activation tj also referred to as total cycle tine.
Mings ARG 04@2@ G5Oy FreNasgrealeshan R S8 6 thi s
invention are relatively_short, the overall activation
tinme is decreased. In o BEAB of this invention,
overall activation time (or cycle time) is |less than
albetsangdesfof thyoughrf-kh setakypt wasplidizedtin an dneatrampsphere of nitrogen
activation tine is |less than about 15 hours. In stil
andgapidiyepmpeshmde 2 frgideranesatere [follpoteid aifios holdpsripg Thssetalyst was
t han about 10 hours and in another aspect it is |ess
then tranped bp it amcathnosphste off pir ¢remescard temheratuveethat! was godaiey dtah onequal
time or total cycle tine conprises the ranp up and
to the fickt tampemtaadndithgn deldiftn Dseabnd haie perégiui Bved at totad pgelatimes of
the process. For exanple, the total cycle tine can
lessctbarp?( wmutes the anouotadICrichprecateaddyeds cotnireridlly apapiableon
vessel s or apparatus, and the |ike. According to this
i nvention, the percent BXAWMPLE4G n t he at nosphere,
i ncluding the noisture rel eased by the catalyst, is
| Sasplehar Safamuph 40% chialysngvat M@ididet S a Sé@gRgAMtmdsPBere of carbon
activation process. Alternatively the water content is

moh®&se inhaﬁpi@lbqwxhp&ﬂ%ﬁ toQf fikepérhate BASMEd BPYFirsPubidMriod. The
the second stage of the activation process the

catfRE GRNHRE arfedWRLi€ n h&o%é}%r@&ﬂﬁ@stg RQE&nE AnREa@d ks 18 greater
Q

to be | ess than about 3 | ess than about 20% or | ess

thalltl BAPqAPRUhe HtoterdBttdring fah{f' ﬁwflih@ﬁl fob 9sébo g ﬁlgﬁ Sﬂ{)d.f)?@en at total

ast “perforned stiage o e process, t
Welifes [0} LGt BoMRSRRET Q -
cycDprﬁefess t han about 1@?8%%”%EE?J?R?§3§Q %ﬁpgggdgnﬂmHMMh'
aCC%).%RJQ&ppmIn the case of a batch activation node, a
essel conprising a catal yst bed contai ning catal yst
can be subjected to theéﬁiﬁf es sequentially and then
the vessel and catal yst canpggzg%oled and the

i vat tal yst be di sch d. Ge [ t.he .
BP0 oAt AR, SRS GREL o o
olFpFETSh o SRR R Y50 PRl 12 e
e DA SO AR 31 R 1 r v

i nstantaneous. In the case of a continuous activation
node, any or all of the activation stages of the
process can occur throughout a series of heated zones,
t hrough which the catal yst passes on its path through
the activator vessel. In the case of a continuous
activator, there is an instantaneous tenperature
change as the catal yst noves from one heated zone into
another and the ranp tines (R, R2, and R3) would be
negligi bl e or instantaneous or about zero hours.
Advant ageously, the catal yst can be added to the
activation apparatus continually and renoved
continually upon conpletion of the process when a

. - - .




for less than 1 hour to a second tenperature greater

than the first tenperature, and naintaining at the
wGaemonisenperature for a second hol d period gPEHUS2005/016108

than 1 hour. The total cyclg,tine is |less than 10

hours. An alternative aspect of the invention conprises

a batch process in which the catalyst is introduced in

I AN RN SN G R
i.nt.aini h .t h ir f.or.
o ) T PO BBl b ARG s o

| ess than 3 hours second, t enper at ur re r than
sboh s PITIGS RABEPLRTE ) SEPT o g Py P bl

mai nt ai ni ng at the secon%%&ﬁ) eﬂ§ture for a second

hol d period greater t haH “E The total cycle tine

is less than 10 hours. Further aspects of th . .

i NGRS dnl Sde pt s R A R amregﬁ%egsagtwa.tpr in an

which a chromumcatalyst is_introduced info a
oxigFmgeksdneRe. 9B icEataesphers ayt helh g @ THEeripg oL Wne s Thegatalyst was

set at the same or a higher tenperature, in fluidizin%
theg 3pngr p torp &ecppg EpsBHES grsatgidhanythe £yt romsFatyre &isan aiesphere of

final zone is set at 700-9000C, and the total .
air ol | helt ifona tseprmd; Reriodsef fan 13atibaskien to (Créhy) was commercially

alternative aspect of the invention, a process for
accgpiehleat i ng a chromi um catal yst conprises using an

inert or reducing fluidization gas in one or two

st aRdgmefzatiohetactipne wernetndmiaUssing the esisvated cataiy@nicoomered from

catalyst is raised to a first tenperature of about
the7d3@ififlennnd &1 esudtingrpodynpee ias destdd foe saridub @ropdrifeauMeltaindex (MI,

hel d at that tenperature for greater than 1 minute The
g/10ahia) waé deisrrhined ilhegbeEndeoritl ASTM Dan38l chiditfont av1 90°C with a

second tenperature greater than the first tenperature,
2,180 @rafRiyBigai. NEikhdbad M€t HIASOHLNE Y @il s Hewerntin&E@airebrdance

hol d period greater than 1 mn. Finally it may,

witd STONBl1b38 chditheat£dod 0 vamtduiradotcempReRbir e, greater
than or equal to, the previous tenperature, and held

t hegritfrRéo1dgibdlichetabiiAtiPRr wae mRffodficadsefolbRan Shall-strain (10%)
mnute. In this aspect, the catalyst is fiuidized in

os@iXorl NBEdr DEashReels NPerdtIRSRRAr & al hebReirkd ISSlen@d/18¢. ARBS
second heating zone, and the final zone is in dry

rhe%ﬁiegi' G40 RATR B AN BmetF ATl AfeBlo g ¥1GEEs i@ Berfine@865190 °C. The-
than 15 "hours. I n One aspect of "the invention,

increasing,.the ou r Qi Ul (0 .
colgBf TRTER 1B SsBuL Bl B O, TR A B the modified

i ncreasi ng the_outpyt _of chrom um catal ystactivati.on .
thregpAsHPee: Wé‘ﬂ‘é’ﬁ%@ﬁzﬁé‘é%?@%f?g F@g‘ﬁlitﬁﬁ tamchg 2 gheat gsogsity - 7o,

tenperature of about 80Q0C in a first atnosphere of _
charadteristie visopusciglsgionnimo x | rheandrthé hreadthipagpmete — . The simplified

tenperature for at |east about 15 m nutes, exchanging
Catraa-Vasuds (@Y )nansggitiet mofladis arfbllodrsous air, and hol di ng

the catalyst at the tenperature for an additiona

period of time. Activated catal ysts of the present

i nvention can be used in any type of olefin

pol yneri zation reactor known in the art. For purposes

of the invention, the term pol ynerization reactor

i ncl udes any pol yneri zation reactor known in the art

that is capable of polynerizing olefin nononers to

produce honopol yners or copol yners of the present

i nvention. Such reactors can conprise slurry reactors,

gas- phase reactors, solution reactors or any

conbi nation thereof Gas phase reactors can conprise

fluidized bed reactors or tubular reactors. Slurry

reactors can conprise vertical |oops or horizontal

| oops. Solution reactors can conprise stirred tank or

aut ocl ave reactors. Such reactors can be conbined into

mul tiple reactor systens operated in parallel or in

— T . I



nmet hods for the slurry process can enploy a | oop

reactor or utilize a plurality of stirred reactors
we@paokar3leh series, parallel or conbi nati ons WheCEUS0DF1€16108

reaction conditions can be different in each of the

reactors. Such polynerization techniques are discl osed

in US. PatentNos. 3,248,179, 4,424,341; 4,501, 885;

4,613, 484; 4,737,280; and 5,597,892; which are

i ncor porated hy reé@{ nce here|n77mmt|vated catal ysts

of the presenﬂ FInv Oﬁ' c,an et 07/,

pol yneri zati on of honnpol %bééoﬁ&ne?s from

nononers. Mononers usef ul |n the present invention are

unsat ur at ed hydrocarbons having from2 to 20 carbon

atons. Mononers include, but are not Iimted to,

ethylenﬁ Egopylene 1 but ene, 3-nethyl -1 -but ene,
wherelent erld, (@3- pgyude of cﬁgﬂﬂeéﬁéear X‘S?Péfthyl -| - pent ene,
1- hexene, 3-ethyl-I-hexene, 1-heptene, 1-octene,

1- nonene}, Jzatesiearyiscanity m xt ures thereof . The
nmol ecul ar wei ght of the polyner can be controlled by

vari ous ﬁeaﬁ§mﬁgﬁ%@mmﬁ¢hme art including but not
limted t'o, adjusting the tenperature (higher

tenperagyLe]g&ﬁhO&E$8@§r nol ecul ar wei ght) and
ar

i nt roduci ng, ying the anmount of hydrogen, or

vai yi ng th nds. E The present

i nventidn ?Dsfes%érat%ﬁﬁjow rlq%gtglog’at eléE%%%P]hl g? ol | owi ng

exanpl es re not .to nstru i n.any way as

i rrp os i nd [ aﬁ?‘ﬁ%ﬁ Eqﬂl}gncg 63 ﬂscflﬁgor% 6%“%$e??rﬁ]éltl?]?1v enti on.

he contrary, ist | early understood that

DeFaélé 6? the ﬁaﬁ?lﬁﬁ%:ncﬁ éﬂd %néell’}é‘iap%%f tB‘i ﬂer%igb@@t dgrived par ame“‘ls may be

enbodi nents, nodifications, features, and equival ents
foum drr: 66 Aviikickds anéh i B Chiangikgol heta.P8s 831 PPDNCHe Higher and H.H.

may sugdest thenselves to one of ordinary skill in the
Chaung, Rabtrh ding. Sepa2tI3ad 19920 rmnd Re BpBad ahtC.i Avmsironganddyp. Hasseger,

the scope of the appended clains. To denonstrate the
Dynawientfi Rodymertarlépidso Wodeme il aF byl Mechinkiah Red BhitiomiJolm Wiley & Sons

catal ysts were selected. Both 969Ms and 969MPI
(1988}, ahohstfsvhiedr is igbtmiratiethdreinhy WiRencGiaite elfvepaiy Taded, the zero

EP30X was obtained fromIrneos Conpany. These three
she@avRatosity igrepoiesi &rka O tigivikeo wdregationairants T ethadndtthepreadih

all have a surface area of about 300 nR/g, a pore
pavifkien®s ‘af. about 1.6cc/g, an average particle size of

about 90-100 m crons, and contain a chrom um | oadi ng

of a&m&g delron%até@fM’ésd Elﬁsloﬁ“pdlﬁbﬁfzaﬁ@f pudnp ﬁ;sﬁﬂleﬂhe%ae(}amts. Melt
. designed to reproduce the er procedure us or
mdew&%@é | SrecpieveRiadomserains . THBHifRe ?ffl%@n}swac Rolyelipdpe resin
rec@@&eg RBQisteB $n frarid uh@r ItChek@lg GEL APl dnsilvityaSrelfidiet 96l bl adod” in

or charged to a vessel having rid plate 42 inches
the(tablq alrée\tf@rdse}ermme@ padiding theegamé |0?reém pirdeed Bixtielptame g catalyst
us { {PHe 8{}7516%109 ll&\’mAthfn? R0\ JBJH(% 1%1 @aﬁ&lla%ﬁ%fﬂllel'ﬂrg&éﬁwty per

e ca Ai'r was I ntroduced at dbout
h0(114(g61rr§ of mm}gl aran of qakedyst/bavp). Uihetamennt oficatplyst aherged to the reactor is

[ typically took about 10 hours
1ﬂ?%8reaz%%%éoggﬁgig%ger ranp up tinmes can be used

commercially to conpensate for the increased noisture
gener at ed when proportionally deeper beds of catalyst
are used. The | arger catal yst charge rel eases nore
noi sture, which can damage the catalyst. To
conpensate, the noisture rel ease that acconpanies the
tenperature rise is diluted in nore air by slow ng
down the ranmp up rate. To reproduce conmercia
conditions for the | aboratory studies, noisture was
deli berately added to the fluidizing gas and
control |l ed by bubbling the gas through a 250C water
col um before it was used for activation. This
fluidizing gas then contai ned 100% hum dity at room
tenperature. To obtain | oner Ievels of hun1d|ty, the

o I T T T Y T e - . I |



inch (4.4 cm) quartz tube fitted with a sintered
gquartz disk at the bottom Wile the catal yst was
waopportiedd on the di sk, the fluidization gas (BCT/PS2005/016108
nitrogen, or carbon nonoxid was bl ownup t hrough the
disk at the linear rate of about 0.1 to 0.3 ft/sec
(3-9 cra/sec). An electric furnace was placed around
t nee RodBigr biEbis BT Rur SEAokdoL e Suvs Mt ciplayed
equineiqne painpreyed amnivnyhares thg rahtrd] catatytthewlikerowdiag highem@mslt index
eﬁ)uapected to an electronic controller that also
supplied current to the heater. The controller could
be progranmed to raise the tenperature of the
fluidized bed at a fixed rate, and hold it at
speci fied tenperatures forraspeci fied periods of tine.
For the control sanples, the catal yst was fluidized in
about 0.2 ft/sec (6 cmsec) of dry air and the
erature was ralsed at the rate of about 600C to

TABLé 2: lymetizatiqpn Runs
dUUUl '—fW\, Ml UUI PrbaJ Ncﬁv:‘%cahlé cu L cu €t aL tH U

Examplehi hl y %%undnesoog_g; Alig/dt at.ndt,ewd?éfﬂht MMt hga 0 Tau_eta “a”

pot

“mﬁgtangt m@? aIP%med1@b f 16%7di ze20f or '&'thre@et o five

Cont
Contbl@ur Q0diN t E@ dr )é5 air 3626°\f t enpar dofshe catal st 3@Soes 125 o.8s7
4tol | eteeed and stsor edi1aanderis®ry mirt r ogpEn, wiserspod+bs Was  0.1860

“Br ot &&i%d Bf:om ghe afiibsphilie th|I %ﬁady;ﬁoriégggi@g. 01793

+Bef op.eut hatsat i NBo i t weAS nNemMer  adlsowetkst O @XPEeI@hCeoos  0.1834

any exposure to the atnDsphere In an alternative
control sanple, the activator tube was preset and

hemk eithcligioh DE a debrehithet R b aididniansh thitat B 3%@1 MBlo e Fresent
sinmply sprinkled into the tube over about 30 sec. This

invefHdE] dshetiRT 2an refbl@ﬁ&eatﬁﬁt&ﬁ@q&h%e atpBPRAf e aftdrS8e priority date of
sometines referred to as a ‘drop in"., Hexaval en%

thlsaﬁ?hlb’aﬁioﬁ viER Beldsaried ah)ﬁa&ﬁ@ ﬂﬁerﬁ@%ﬁﬁcaﬁo&r il Pﬁbhcaﬁons cited
alyst into a INsixlfuric acid sof ution

her Qﬁ oe[i’§ ll%feb}’lnéhgpo'i’ﬁ@@ @E)tljafe%n'cp €iol thOT (ehﬂ IhaP LHIL%I%VMB exemplary,

Min water, was used as an In |cator

plo%du{ 'of‘gthelt% ﬁglt}%btlén?&ta}{‘@? o fhbde @i {%gth\@fefeﬂ‘l AT the te%chmgs or terms

st an ardlze sol ution errous anmoni um'sulfa
of t\ﬁ@%e %m%c%%v\e}a }élC(%:l‘g tegm#l?g'} ge; of?tgegglt%?e%‘h C\%:I% ﬁ)n t];? érgfgrlrr&ﬁ;‘on included
e _reaction was. th reductlon of Cr(+6)

in the sp&%l?lﬁ%mé?f tE&Pfa%ﬁn G &étlts dy o o +3)
t 2.2 1it te
?A% DGR 4Bt P el o B iy é{@%ﬁ@t Stenigg to be
. h t t
timg B AT BB TG e MO 0 SRR D uheeo5 S g bedre possibl

condenser. The 0|I|n 0|nt of .the npet han
anda3h Pt by Swe&gﬁ&ﬂ ’é 5 PoGerherpy @ngﬁy'éwhif%?ae‘ttdo any
t he condenser and j acket El ectronic contro
elepgrdof & FaHR & %téwﬁdtt@ W hacihs sbjeshpement dy wawind: poaltepngtively, is
w thin half a degree centigrade. Unless otherw se
notgecyired Beih gligrpativanega itendadbpie vothdnthe scoap efithe glaig
grams) of the solid catalyst was first charged or
adreerdinglie thegepperné protestions phliraitagfbyrihe desepintion settobabgvy but is
reactor. Next, 1.2 liter of isobutane liquid was
only hianitge dbyahﬂjclaﬂtrs wigelt fdlowh éat exbpe nctudinghedl spéeaichisad the subject
tenperature, usually around 1050C. Finally, ethylene
was added to the reactor to equal a fixed pressure,
normal ly 550 psig (3.8 MPa), which was maintai ned
during the experinent. The pol ynerization was all owed
to continue for the specified tine, usually around one
hour, and the activity was noted by recording the flow
of ethylene into the reactor to maintain the set
pressure. After the allotted tine, the ethylene flow
was stopped and the reactor slowly depressurized. The
reactor was opened to recover a granul ar polyner
pomder In al | cases the reactor was clean mnth no

- . Y o o . o, o o




t hen passed through a colum of 1A inch (6 mllineter)

beads of Al coa A201 alum na, activated at 2500C in
woprdosoame To determ ne the effect of noi sture PEI/US2005/016108

stabilization to hexaval ent 5¢hrom um quartz activator

tubes containing 10 grans each of 969MS catal yst were

heat ed to various tenperatures in air to which various

maf T e e d:f?%zb?ﬁ ool 1B Secipegn = an
emﬂiﬁﬂg&l hehﬁrlégeht 1nt9ent10161q”"][téms t{l oF glfstsar?rl\g :ﬁgr;c]l]t;elr ges(g%q@tio& e}nﬁ are an
2 o Ul ot Bl R SarertomEniPhe. catal yot oo

cool ed down and tested for stabilization to Cr(+6). At
6000C and bel ow, stabilization was hi gh and al nost

i ndependent of noisture |evel. However, at higher
tenperatures, the noisture |evel becane critical. The
data denonstrates that in a two-stage activation, the
first stage can be as high as 6000C with a very fast
rate of tenperature rise, thus generating high

noi sture | evels, without damage to the catal yst. Al so,
above 6000C it can be advantageous to nmaintain a | ow
nmoi sture | evel during activation. EXAMPLE 2 To study
the effect of noisture, the catal yst was dropped into
a hot activator tube containing nitrogen at 30,000 ppm
noi sture instead of the atnosphere of air used in the
previous test. After 15 m nutes exposure, the

at nrosphere was then changed to dry air, and the
cat al yst was exposed for an additional 15 m nutes.
Results shown in Figure 1 denonstrate that the Cr(+6)
stabilization for the catalyst in this test was nuch
hi gher in the activated catalyst than it was in a
correspondi ng catal yst treated at 8000C in air when
both catal ysts were treated at the sanme noisture
level. Wthout intending to be limted by theory, it
is believed that nitrogen protects the catal yst and
that large crystallites of alpha-clirom a grow nore
easily when traces of oxygen are present with

noi sture. [ See Excess Oxygen of Chroma, |.; by MP
McDaniel and R L. Burwell, Jr.; Journal of Catalysis,
Vol . 36, p.394(1975), and Excess Oxygen of Chrom a, 11
Reaction with Di phenyl pi cryl hydrazi ne; by MP

McDaniel and R L. Burwell, Jr.; Journal of Catalysis,
Vol . 36, p.404 (1975), and also The Activation of the
Phillips Polymerization Catalyst, Il. Activation by
Reducti on/ Reoxi dation; by MB. Wlch and M P.
McDani el ; Journal of Catalysis, Vol. 82, p.110
(1983).] These crystallites are then very difficult to
xeoxi di ze and redi sperse as O (+6). As denonstrated in
Figure 1, for a nore efficient activation process,
nitrogen or other non-oxidizing gasses can be used to
renove noisture followed by a final oxidation to

i nprove stabilization to C(+6). EXAMPLE 3

Thernogravi netric analysis was perforned to determ ne
the effect of tenperature on hold tine. The silica
fromthe activated catal yst was subjected to a

t hernogravinetic analysis. Starting at room
tenperature each sanple was heated in flow ng nitrogen
at 400C per hour up to 9000C and the wei ght of the
sanpl e was nonitored. Each sanple | ost weight as the
tenperature was raised, due to the |oss of npisture.
During each experinent, the tenperature rise was
halted at various tenperatures from 2000C to 8000C
where it was held for 24 hours. Afterward the
tenperature rise was continued at 400C per hour as

bef ore up to a naX|nun1of 9000C. The dat a was plotted
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of weight |oss for each tenperature, and al so how f ast
that noisture was |ost. Thus, a maxi mum wei ght | oss,
w@b@stiexd4é n Figure 4, is seen at 500- 6000C. ThPGI/US2005/016108
i ndicates that time andtenpggature can, to sone
degree, be considered as interchangeable. Short hold
times at high tenperature are equivalent, in terns of
oL 'gture loss, to long hold times at | ow tenperature
g@? 5000C and above). EXAMPLE 4 Using the informtion

di [ hods, . desi d f
O R AR Ry YRS SRR SRR R i p o
i nim th [ I f tivati th
s B Sl Y51 0. RS B! e oo
[ . t it ft | t . (£6
ebTBERY B B8, BB B 5580 B PR s bt

were tested .and are described.in Table 1, These
secfl| S195S COTRERES 41 [ooHA, FAPR 9B HIRT Y AqseoRh AEE gy, and
ma'@é&éﬂ{lé ﬁhgesgcoglg %?@?ﬁm I?FS Egﬁa*sgﬁo%a;gidg}ggﬁgqg, / gﬁgg t%re sgcr(])%crl] te%perature
. connEﬁci | .y acceptable activation. Table 1Control 1
1S SeAL ’clnﬁﬁe ﬁ%& trperagpe,  tptglyctivation cxgle popisey logy thar 2Qhours, and
i n which the tenperature was ranped up to 8000C at
thegoigyafrd sRtaliijhG T efe2r et Ahap oF equakiofd0li epny@sion tp degmixr(+6).
The bed depth was only about 2.5 inches (6.4 cm in
this test, which hel ped stabilization. The overal
activation tinme (cycle tine) was rather |ong, but the
2. st abid preesss oh Cleam Ihfugher wuprising rityodpeng hielessteing first atmosphere
catal yst bed. Unfortunately, this exact sequence is
duringtthefifsi ghgerandantondghing airleass encovecand|aamapphare divdngdothe aaesrd stage,
of the limted bed depth. Control 2 shows the results
wherbinainy etnosplene ishrsiace indpaldgsily daisg sharphy uftiappéding the hold
into a hot 8000C tube, while in dry air. The catal yst
timeyas dinienbah thewadp tyotifk wndiihz Boldtin8000C f or anot her 15
m nut es before being discharged fromthe activator
apparatus. This greatly reduced the cycle tine, but
this severe treatnent al so destroyed the catal yst, as
3. | NATIRArecksOYf TEmAr ethel &rifrisinkBI1160ME Ghd 3Bdnd stage with a third
stabilization, and by activity tests on the polyner
stagelBlp@isid} a\WhiCRmpRgit6 Atk eaPpRhiaES QS thalf1 06®C Ml h¥iding for a
Control 3, shows a typical conmercial activation in
thirdfhb Ripetib@ kR EeRh D awBHHeNer 7 feet (2. 1 neters).
Al t hough air velocity was higher in this run than the
ot hers, stabilization was still rather poor due to the
| arge anount of catal yst used (750 | bs or 340 Kg).
4. \-m: @ﬁnﬁgbesg ?ﬁ%ﬁﬁﬁ zfﬁhe%éﬁ ?tﬂe ‘ﬁ?s%f’z[a ;3 e@&ldeatﬂ}?)gﬁltell'gs e111§1I$plerhdently

_ rt e stab! I zation. I'zat i on was e}
colf b RS AEE e FAAAEE S hrnelrh BB R oo
o T ES) AT M dBL B PO Bl lifapomonne

batch activation, while show ng consi derabl e increase
in efficiency and in stabilization to G (+6). The
paraneters of the studies are listed in Table 1 for
the foll owi ng exanpl es. EXAMPLE 4A For sanples 4-1
through 4-7, the catalyst was fluidized in an
oxi di zing atnosphere of air and rapidly ranped up to a
first tenperature followed by a first hold period. The
catal yst was then ranped up in an atnosphere of air to
a second tenperature that was greater than the first
tenperature and then held for a second hold peri od.
Even at total cycle tines of less than 60 m nutes the
amount of Cr(6+) recovered was greater than 0.45 wt %
EXAMPLE 4B For sanples 4-8 through 4-14, catal yst was
fluidized in an inert atnosphere of nitrogen and
rapidly ranmped up to a first tenperature followed by a
first hold period. The catal yst was then ranped up in

o,
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EXAMPLE 4C Sanpl es 4-15 through 4-16, catal yst was
fluidized in a reduci ng at nosphere of carbon nonoxi de
waeasnsiel y ranped up to a first tenperature POI/USWEE016108
by a first hold period. The%fatalyst was then ranped
up in an atnosphere of air To a second tenperature
that was greater than or equal to the first
e erature for agsecon

Eaotn af ok g itk o "ifte ot PRt g ambient i,

anha%‘éléspﬁgb PSS, BB 6o AT, OEgpaPyien gpgtaning halide
fluidized in oXli IZ%“& atnns here o&;anblent air
conppihi A SOPERP (e A BB RS oo

a first hold period. Th catalyst was t hen nped
hydﬂ%el? ATl (R HEPEPQSE tai GboB ek aalf' dpigragen, or any
s greater than or equal tothe flrst t enperature

COH&HHU?I}A@W& s B ercAmGHRReIS A HDRESS) GEonTdexide (vapupst, helium,

was_then subjected to a reducing at nosphere of CO for
gy QAT graEy FombngHomtkeeol Even at total cycle tines of

about 25 mnutes the amount of Cr(6+) recovered was

commercially acceptable. EXAMPLE 4E Sanples 4-18 to

4- 23, catalyst was instantaneously added to
6. aprihe pEasewsTAduim hrdereinhe Actiyriiati prosrss opeseiercinrighatdirmode or a

i nert atnosphere and held for a first period of tine.
contfiwusEpdd yst was then ranmped up to a second

tenperature greater than the first tenperature in an

at nosphere of air and held for a second period of

time. Stabilization to Cr(6+) was comercially
7. acdéptrabiess oPdllaimei i fadbdr crvmpeisiog isobysctingr e catatucted reducing
. using the activated catal yst recovered fromthe
atmespherp| fes a gierlod o€ time st iabgnt QO iifetes YR Sbde St Iedrd Rllowing a last

vari ous properties. Melt index (M, g/10 mn) was
perfdgheihvldygdiot o f the aoivdamncmovdsé. h ASTM D1238 condition F

at 1900C with a 2,160 gram wei ght. H gh | oad nelt

i ndex (HLM, g/10 mn) was determ ned in accordance

with ASTM D1238 condition E at 1900C with a 21, 600
8. Or ame WeiceRtof dvkihd 1 H&en! tﬁ@hﬁ@lfmcalﬁ?ﬁﬁﬁﬂ %g b dnRRR 1y W hiPrises a

performed as follows. Small-strain oscillatory

ransIRA AUHRAS W SIBIY Souper e perforned on a Rneonetrics
cientific, Inc. ARES rheoneter using parallel-plate
geonetry. Al | Theol ogi cal tests were perfornmed at 190
0C. The conpl ex viscosity |t7*| versus frequency (w
dat r

9. par”[gL c@ss I?ﬁ]aélgﬂ_ aes‘f% ttﬁeetg%l{éﬁ'x%atyegsa {E?Q{hgﬁ ?ﬂ}u‘i %(ﬁ% and the

r §lC

seco%*atté%gd&itﬁkgIé@%%@ﬁeﬁﬁ%ﬂs?&gﬁéﬁéﬁe Gan{aﬁeess gﬁ&g g Ghocdd.
paraneter - a. The sinplified Carreau-Yasuda (CY)
enpirical nodel is as follows.ho h* ) \= [\ +{thw) af

0. vi S %ﬁ\i\h%gse?@%g ]gwgg.}glglan\//ﬁ@ébﬁ}%t‘%?r%{ms%ggﬁ!gfgg @zpnea out 1 minute

ag 3 ?tlon time a = "breadth" paraneter n fixes the
to Phyd%er | aw sl ope, fixed at 2/1 1, and w = angul ar
frequency of oscillatory shearing deformation Details
of the significance and interpretation of the CY nodel
and derived paraneters may be found in C A H eber and
H H Chi ang, Rheol. Acta, 28, 321 (1989), C A Hi eber
and H H Chiang, Polym Eng. Scl, 32, 931 (1992), and R
B Bird, RC Arnstrong and O Hasseger, Dynam cs of
Pol ynmeric Liquids, Volunme 1, Fluid Mechanics, 2nd
Edition, John Wley & Sons (1987), each of which is
i ncorporated herein by reference inits entirety In
Table 2, the zero shear viscosity is reported as Eta
0, the viscous relaxation tinme as Tau eta, and the
br eadt h



paranmeter as "a" Table 2 denonstrates the results of

pol yneri zation runs with these catal ysts Melt index
w@eesHLIWe are presented in granms/ 10 m nutes ThRCHD®200$/016108

of pol yethyl ene resin reco%@red is listed in grans

under the heading "PEg" Productivity is referred to as

"Prod" in the table and was determ ned by dividing t he

gr [ Iy ced th grams of cat st used
11 91,08 g ) CR PGSR Akl Fr I Pl BBl oot
houcalculating t he product|V|ty per hour (grams of
reS|n/granB of catal yst/hour) The anopunt of catalyst

charged to the reactor is labeled as "Cat Chg" and is
in grans. One can see that despite the faster rate of

t the i t t.s di spl d. . .
ol ﬁio@%@ g5 Ot S50 s . e e

ca al oyl | el I nae
1amB oP é;.' Shan %p@ g‘l T%E;Lt erat lflllFéF {9 c?ﬁu% 9 §b(@% 16000(3 the

st P 1&@ [;g%ﬁs aianﬁﬁzouii Bk Mo Sttty e W con
0. 1451 260 1793 1537 0.20 16.1 78.6 Control 2

(e pEIEIEas 6@“&7@9 & tg AbPHEPRIC, Fregewryd rynp up tigiegs geatppthgn the first
0.16 14.4 90.5 3. 75E+05 1.23 0.1837 4-7 0.1937 301 57

ramp g Amesmg thy, Syonddogl e 5 lgs §oEsdams. 19 0. 1860 4-14 0.1
119 224.2 50 2004 2404 0.25 18.7 74.0 4-16 0. 1444 249
68.9 1724 1502 0.41 27.1 66.1 1.64E+05 0.31 0.1793
4-17 0.1417 262 60 1849 1849 0.14 12.9 89.7 3. 72E+05

13. 0. 9Be PraceS4ofThiaindils suhsrsiro the dirstarampf wr Bme 6s frestaatanedus, the first
not an admission that it is prior art to the present

temperataretis oes thas pAciGlthe/firsiriypld pdried énften fl ainuteay 30 dwes,dhe second
publication date after the priority date of this

ramp pp kiie ¢ instantanEhes, theset s tergeradbre &l dregpattenttbe fipateaptrature and
appl i cations, and publications cited herein are hereby

less ithemospegualt techbbyt 108D%T, emdehe feotidnboléytent ist hah abfi@yl minute to
provi de exenpl ary, procedural or other details

abowoplbeReNt ary to those set forth herein. If the
teachings or ternms of the reference are inconsistent
with those of the present invention, the informtion
included in the specification for the present

14. 1 NVetrb@iind Satd1f %@%ﬁon? esh '%Ul%ﬁtlélﬂgeatai&ﬁ?,@ts ggse\%ﬁ&leﬁ%gage 1
herein are exel’rp ary on are not I ntended to be

cordpti88s L ihShtarBRYy }ﬁﬁroli@ctlﬁgog%a@lgg tﬁ%‘ Jn'v%&ﬁﬁ&fﬂ? éQ/fiouEgeheﬁted to a

i nvention disclosed herein are possible and are Wt

ﬁrstltltgxﬁ]?e?gtgf&if%f)oﬁtQ@gd@%%5{1%0°é%%ldﬂ{e% tIhQ%lstt % eratur fo1 about 1to

I onal respect t o ‘any enment

aboﬁt@OelFb%?sd FS1RwWE %@/ f !}% F iéﬂig%gmg ég qes'gé Flﬁg% ulte oq‘ about

efnativel requi-re I'vVes
t b h i
o R AR P T ) P g
t bov ited b
eSS R B o RO Bt Er st e o baten

ui val ents of the subjectmatter of the clains. Each
nmx@ﬂaagegvyoiﬂQﬁq%, s incorporated into the specification
as an enbodi nent of the present invention. Thus, the
clainms are a further description and are an addition
to the preferred enbodi nents of the present
i nvention. CLAIMS: 1. A catal yst activation process
conpri sing subjecting a chromumcatalyst to a first
stage conprising a first ranp up tine to a first
desired tenperature of greater than 400C, maintaining
the first tenperature for a first hold period,
subjecting the catalyst to at | east a second stage
conprising a second ranp up tine to a second desired
tenperature, and nmi ntaining the second tenperature
for a second hold period, wherein the second
tenperature is greater than the first tenperature, a
total activation cycle conprises |ess than 20 hours,



the activated catal yst conprises greater than or equa

to 40% conversion to chromum (+6). 2. The process of
w@k@smi4d urt her conpri sing introduci ng at | eaBCT/O8®05/016108

first atnmosphere during thesfirst stage and

i ntroduci ng at | east one second at nosphere during the

second stage, wherein any atnosphere is introduced

[ ' h duri hol d
5 SRRSSRE N e OB B b R S

time. 3 . The process of Claim1l further conprising
follow ng the second stage with a third stage
c risin third ra to a.third. tenperature of .
t6. BB RSR 81 Gatso e At U3 o dhuet 1 RitogHon bt Fregiice the
I.n_an_oxidi.zin t her.e. The _process of Claim?2
frst (GP TS 1 FOm AP0 ARcE do E@H&é‘?ﬁ’ﬁn‘gﬁ B} 4 Reitipe fibempgout 0
conpri se reduci C ounds, oxidi zi hg conpounds, or
hous- 8 Aposirl kst B¢ (Rl Rerioa Bpabety |t Rl ©3 Moo adpirs, the second
erfornmed stage of th ctivati on process conprises an
stBpheie o Ao GicH e B TETHE D8 CGUBHE Pl T30°C Lo sbout
wﬂe ei n the oxidi zing conpounds conprise anbient air,
9007 H%F?fegd EH0 Umie SuiEoms gpesd 0 hewisrte gent di hoxs diad thei sepqng hold
oxi de, oxygen containi ng halide conpounds, or any
perigd ipOAB ramakaye f et ahpatt p Bengsiwhsredb e seneud aewsplicresis ambient
_ carbon_ nonoxi de, hydrogen, materials that deconpose to
air e Bised Agietharecondhobneriodnd hydr ogen, or any
conbi nation thereof; and the inert atnosphere
conpri ses carbon di oxide, vacuum helium argon,
nitrogen or any conbination thereof 6. The process of
17. A dihmpiocedserf €laimtlhvehesat the atioant o waeesshopeoaihes dufing the hold
batch node or a continuous node. 7 . The process of
periGi af the bsf perfohvecd stapepif ihe iprges iblessahdmgd ot e, atpphy st t o
a reduci ng atnosphere for a period of tine from about
10 minutes to about 5 hours followng a | ast perforned
hol d period of the activation process. 8. The process
18. of TGk gfotesh oMLl D fidier omBridiQy ac?tﬁbymg Ppdigentage of water in the
i ndependent|ly conprises a range from about 0 to about
atmGspherddgrindthe sebbed RELCT SR a@fiva@bﬁlgfﬂcéss YWhREsehdh 4ot Jook St
tenperature is | ess than about 7000C and the second
tenperature is greater than the first tenperature and
| ess than about 1000 OC. 10. The process of Claiml
B B e R PR e ShaR e R
. | . r X
kD R e ST gy 30K ARG ot B BAEC R REY Agphere of
o L conprises anbient air, the first ramp
1nh%%£§£c$%§§ﬁ@ﬂ%%@$ hours, the first tenperature is |ess
. ual , t o. abqut. 600 the first hold period is
]nmﬁggggﬁﬁﬁﬁgymﬁgﬂ?@fmﬂﬁ%tgggégﬂng?ﬁﬁsphere conpri ses
anbi ent air, the second tenperature is about 7000C to
exchRINE rﬂ&dﬁﬁté:tm?ﬁli’gelg S%&H@' drlsE A% i me is greater than
the first ranp up ting,.and th econd hold tine is
nmqqﬁﬁggﬁhaﬁn@ﬂﬁéﬁ? ?mlgﬁn?ﬁglﬁpgigégn%f Claim1, wherein
the first ranp up tinme is instantaneous, the first
tenperature is less than 700 OC, the first hold period
is from1l mnute to 30 hours, the second ranp up tine
i s instantaneous, the second tenperature is greater
than the first tenperature and |l ess than or equal to
about 10000C, and the second hold period is from about
1 mnute to about 30 hours. 14. A chrom um cat al yst
activation process conprising at |east 2 stages
wherein stage 1 conprises instantaneously introducing
a catalyst to an environnment previously heated to a
first tenperature of about 4000C to about 7000C,
hol ding the first tenperature for about 1 to about 20
hours, followed by a stage 2 conprising raising to a
second tenperature of about 8000C to about 9000C over

T a N~




node or a continuous node. 15. The process of Caim 14

further conprising, performng the process in anbient
W@R005/113846 The process of Caim 2 wherein the fPeBHUS2005/016108

at nosphere is nitrogen or carbon nonoxide, the first

tenperature is from about 4000C to about 7000C, the

first ranp up tinme is fromabout 0 hours to about 1

hour, the first hold period is fromabout 1 hour to

about & mEbedof fﬂ@%&@éﬁabrsta%%@wﬁéﬁ@wﬁ% tigg| @PapriFige ramping up the

inert or reducing, the second tenperature is about

75085t e Aafisttenpgabee of fes 188 oK eIrAip S9B°q ihisss gap gninutes and

about O hours to about 1 hour, and the second hol d ‘

pboliiina af the g tempersmmedbiolats thans eaual do &Bews elosdibs ramping up to a

wherei n the second atnosphere is anbient air

i prepist issmarabiue ithipss Hen 46 qointeh adihqlding @t thelspeorfitemperature for less

process of Claim1l wherein the amount of water in the

athand perss, whereingthe hesohd latpertiro & grkaterhiband thetfirst temperature and the

performed stage of the process is |ess than about

5@t emowp il tithg forTheagivgeagsocefs cGnpiises les§ that & hours.

conprising adjusting the percentage of water in the

at nosphere during the second stage of the activation

process to | ess than about 30% 19. A nethod for

i ncreasing the output of chrom um catal yst activation

conpri sing: instantaneously subjecting a catalyst to a

tenperature of about 8000C in a first atnosphere of

ni trogen or carbon nonoxi de, maintaining the

tenperature for at |east about 15 m nutes, exchangi ng

the first atnosphere for anhydrous air, and

mai ntai ning the tenperature for an additional period

of tinme.20. A nethod of reducing catalyst activation

process tinme conprising ranping up the catalyst to a

first tenperature of less than or equal to 8000C in

| ess than 10 m nutes and holding at the first

tenperature for less than or equal to 3 hours followed

by ranping up to a second tenperature in |less than 15

m nut es and hol ding at the second tenperature for |ess

than 10 hours, wherein the second tenperature is

greater than the first tenperature and the total

anount of tinme for the activation process conprises

| ess than 15 hours.



