COMBI NATI ONS OF THERAPEUTI C AGENTS FOR TREATI NG CANCER
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€COXi
otherEHb@hkﬂ‘lh 'c@rftﬂil }{haﬁfﬂﬁmﬂﬂétydndﬁleﬁuﬁ cﬂ»ﬁirﬁhm@,ugn with the at least one
5-met hyl -2- (2" -chl oro-6 -quoroanlllngéphené£ cetic
inlet gemdpit. IW?@%‘B% the walh aie@éqeé%%r@ PR §RAgreater than
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gets ecreases o r 1nhibits the
up regulatlon of E—selectln and vascul ar adhesi on
nol ecul e-1 i nduced by TNF. Raf ki nases play an
i mportant role as extracellul ar signalregul ating
kinases in cell differentiation, proliferation and
apoptosis. A target of a cRAF ki nase inhibitor
includes, but is not limted, to RAF1l. Exanples of a
CRAF ki nase inhibitor include, but are not limted to,
3-(3, 5-di brono- 4- hydr oxybenzyl i dene) - 5-i odo- 1, 3- di hydr
oi ndol - 2-one; and benzami de,
3- (di net hyl am no)-N-[ 3-[ (4- hydroxybenzoyl)anino] 4- et
hyl phenyl ] - (9CI) The tern1 ‘a cyclin dependent klnase
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Tyrphostin 47, Tyrphostin 5 1 and Tyrphostin AG 825.
Targets of an EGFR tyrosine kinase inhibitor include
WEGBR10PTK and tubulin. O her exanples of an BEFRUS2008/053827
tyrosi ne kinase inhibitor include, but are not limted
to, 2-propenam de,
2-cyano- 3- (3, 4- di hydroxyphenyl ) - Nphenyl -, ( 2E)-(9Cl);
Tyrphostin Ag 1478; Lavendustin A, and
3-pyridineacetonitrile, a-[(3, 5-
di chl orophenyl ) net hyl ene] -, (az)-(9Cl). An exanpl e of
[00016] aninBCERIarRDGHR snyiransihneasipma@e praskithirtention ma:hxmed ftovoards a
limted to, tin 46, The te
methpdphi@aitaiah S Puea Sat AT B o one ub By CBY & fyezte into a fluid
streaﬁl%f%tv%%ei £ Be GOIINOLDEesMAL Gﬁhlbﬁhg etcsiondE e LR. The method
Inhibits the Ras protein, which is comonly abnornmally
commm the steps ofproeiding/e spaasgmzzt@fforadlﬁcéiarﬁe@wtleaéhgmeeﬂtaéén a spray

tor inchudes, but no
parci e S5t P oe SHpy e Eorbie el Bl Ry iRy i ac oot
one iRt cAHdQit Aot reddiing aﬂleéﬁ on@flad skt camesmlemhe;smhmnd c
aci d; butanoic acid

comrgulp[:e(t@g)w@_ the (s, Iggpbeg. [Tihe opglet Jueamies gefines an exterior surface and a
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memBSIt eX fluldXdGrarh9¢Iintrodased ni\fﬂm]nm‘iﬁssai A plilabtyt (Eflhwss meliﬁbkrs Bre

Ki nase i nhi bi tor Hsed herein, rel at % |
providgysatih Bosprber §ttaf2wg N AP RESE UG ARSI ATy tsie 1ing)ap optlet
aperthye{]ﬁsﬂuﬁ?c&hﬁﬁﬁgﬁ%tdw‘(ﬂ ¥ at Radtdnd ?ﬁle&fon@ult: hzk/l%?ﬂﬂeﬂgﬁﬁm and a

I nhi bitor 1nc is not limted
diametea (i) andain aalaqllyiextbn&mgareél iwhbriebi the axialy B?étd@cbng wiall extgnds

e openani, de . . .
outwaidhy e et SR BORC T SR ety fodbs TSNS g LD i
at lee{s?’airFUﬁ@ nyl @‘fi&mj" At LR 6@Bout 17018 nphttased fos @ppslonmgtd period as

whi ch target, decrease or inhibit the activity of
the npkale todesas used herein, includes, but is not limted
to conpounds, proteins or antibodies whi ch i nhi bit
[00017 u% %%\gag%g Hgg%%\%/:g Isvtgétqg{}%%%gf;?gro? é&i@ﬁé \ME;,‘]é'daigbssé% modifies
catalﬁttrﬂotw ptferrania thesF OB vkstidd tmlsbﬂfﬁbm‘theamdzwmsmakesﬁmezle less

term "gonadorelin onist", .as, used ' i nclu
pronp g (PISORGEN AGGFEREIGE AL it OﬁﬁiéréP RERChbrafes o1 e ke
there%i%ﬁcrr&ls tﬁ&ﬁsfgg%fe Gose 'h@ﬂl&s 1h%oﬁii oﬁ§§ rlbﬂ'ers y nozzles.

274 and is narke
Anothbﬁz{chzlantmge:: afithb @ofabe imha tledhose c@nfiguwsmd msagmtgg)@ d ninnmmlrs L/D

TR S a0 00 KSPETR B9
ina @on‘%fg{éﬁﬂy‘ fdt W ephtieA! GRS Be cABEE tecﬁfsﬂiﬁd Qfeabdtini the Yé&sel for an

gl ycogen synt hase ki nase-3 ( d ycogen SYnt hase
extemdedéﬁtecjs:le{ @Siogon p«amrs@r%qt@pqqthkq g@tagg of the nozZle is that by

sl
o B 88 Ay B B RS RRE o, i i
disclfdr ghdtkorh tiaedpietiherce asdatie satalystiulatrh@k @ onedtbntInzemner.

processes which is a protein kinase that has been

hown to be involved in ghe regul ati.on I a diverse dil
[00018] ar Palier obiceieend pdyantagrt of (BHBICSTR SGaH Ry ™ ﬁ Bcars arfgpdily
i rred embodiments
R g S T &
and socanpheying dawsgi<3 | nhi bi tor includes, but is not
limted to, indirubin-3' -nonooximne. The term
"heparanase inhibitor", as used herein, refers to
conpounds which target, fecrease or i nhi bi t heparin
sul phat e degradation. The termincludes, but is not
limted to, PI-88. The phrase "agent used in the
treatnment of hematol ogi ¢ nmali gnanci es”, as used
herein, includes, but is not limted to, FVM5-1ike
tyrosi ne kinase inhibitors, e.g., conpounds targeting,
decrea3|ng or |nh|b|t|ng the act|V|ty of FNB—Iike

o e s Y o



The term™a MDMR2 inhibitor", as used herein, relates
to a conmpound which targets , decreases or inhibits
W b@sitenoes acti on of MDM2 and the p53 tunor SuppCEESING/ 053827
An exanmple of a a MDWM2 inhibitor includes, but is not
limted to, trans-4-iodo, 4'-boranyl-chal cone. The
term"a MEK inhibitor", as used herein, relates to a
compound whi ch targets, decreases or inhibits the
ki nase activity of MAP ki nase, MEK A target of a MEK
i nhi bitor includes, but is not limted to, ERK An
i ndirect target oBrief Descriptionbifttioe Draseingsles, but is
not limted to, cyclin DL. An exanple of a MEK
[00019] L[}%}Igg Iééﬁ%glp%%:ags’qgg éutgwuatly \Iligwrg) ta plrilcnm artt %gzzﬂeo\’)vithout bosses indicating
the althSHidAL RPdrgsigi nophenyl ) t hi o] met hyl ene] - (9Cl). The
term "net hi oni ne am nopepti dase inhibitor", as used
herein, includes, but is not limted to, conpounds
[00020] whilEh 1 Bas géap, peawerttwsaew ol thamiopile of RKS.déti vity of
nmet hi oni ne am nopepti dase. Conpounds whi ch target,

q TN R C
000211 S35 5 O B A K bl FELAL L8 bps

thereof. The term"a MW inhibitor", as used herein,
[00022] r effl&k 8B it otap wowpbthechorre ohFi@rget s, decreases or

inhibits a class of protease enzyne that selectively

c e the hydrol ysis f | ypepti de bonds
[00023] ; %&géﬁﬁaﬁﬁg Vgeﬁ%ﬁ‘%% n?ﬁ&%%@ﬁﬁm 9 that are
involved in pronoti ng the | oss of tissue structure
[00024] arFIENdAtib FDLa] Pdidvast 4 plietdringbziieMauing Grouk Bye” boss
angi ogenesi s and netastasis. A target of a MW
configwigtipi-t or i ncl udes, but is not limted to,
pol ypepti dedef or nyl ase. Exanple of a MVP inhibitor
| ) . . | _
[00025) a@?gﬁéﬁ Bgréﬁléﬁgé‘aﬁ}é%vilzﬁlg\gfé)fhezzlm FROAANakeMUIGY, i A-A.
N4- hydr oxy-N1-[ (1S)-1-[[(2S)-2- (hydroxynet hyl)-1-
pyrrolidinyl]carbonyl]-2-nethyl propyl]-2-pentyl -,
(2R)-(9C1); epigallocatechin gallate; collagen

i donmi netic and non- tidommetic i;phibitars: »
ooo261 PG, 3305 i P adfOe BT R ol iy AlRpanlvt Ot eve” boss
confip@Rtibglom netic inhibitor batimastat; and its

oral | y- bi oavai | abl e anal ogue nmari mastat, prinomastat,

net ast at, Neovastat, Tanonastat, TAA21 1, MM 270B ?r
[00027] AAI60EB iTh@aitial Hile e RBRY AN ofnzris O §dr3A fken gloge line B-B.

herein, includes, but is not limted to, Panitununab,

b i ' i ol FRdtion.
e e

Bevaci zumab can be adm nistered in the formas it is
[00029] mekIke 6Bds a¢opyview AYASTOREle 06 FIXi ab as ERBI TUX;

trastuzumab as HERCEPTI N, Rituxi mab as MABTHERA

onso | B RT3 i A e o) b an

tyrosi ne-ki nase-inhibitor", as used herein, relates to
[00031] a Elghpalisd pahiathidé antgetpyicdadnaaadsdiment ofihbinbzzlaef the present
. rowm h factor dependent pl40 ctrk tyrosine
Imveigdsphoryl ati on. Targets of a NGFR
tyrosi ne-ki nase-i nhibitor include, but are not limted
[00032] t Or10 16845 a bdliew JEME nokbkAf &G/ eX, TrkC. An i ndirect
target inhibits expression of RAF1 . An exanple of a
NGFR tyrosi ne-ki nase-inhibitor includes, but is not
limted to, Tyrphostin AG 879. The term"a p38 MAP
kinase inhibitor", as uséd herein, relates t o a
conmpound whi ch targets, decreases or inhibits
p38- MAPK, which is a MAPK fam |y menber. A MAPK famly
menber is a serine/threonine kinase activated by
phosphoryl ati on of tyrosine and threoni ne residues.
Thi s kinase is phosphorylated and activated by nmany
cellular stresses and inflanmmtory stinuli, thought to

T




the b-subunit of phosphoryl ase ki nase. Type I
phosphat ases are subdivi ded i nto spontaneously active
W@ BRRA)099ICA2+- dependent (PP2B), and Mj2+- depenB&nus2008/053827
(PP2C) cl asses of phosphatases. Exanples of a PPl and
PP2A i nhibitor include, but are not limted to,
cantharidic acid and/or cantharidin. The term
[00033] tpﬁ}o§ | ?g&ﬁ&%@&%@% R Ef LPEmbodieMt ST hd ke of the present
at es a compouns mhlc targets, decreases or
invmﬁmhjblts tyrosi ne phosphatase. Protein tyrosine
phosphat ases (PTPs) are relatively recent additions to

oovsa P RSERLSCR S Tt O OEBRL B O U s

inveribhs display diverse structural features and pl ay
Inportant roles in the regulation of cel
proliferation, differentiation, cell adhesion and
[00035] nﬁlﬂ 8Byis atap \Ggw of theinerale of BKeB%n. Exanpl es of
targets of a tyrosi ne phosphatase inhibitor include,
b ot
1000361 by B LTt present
inverdfoanpl es of a tyrosi ne phosphatase inhibitor include,
but are not limted to L- P- bronot et ram sol e oxal at e;

yr anone, oxynet hyl ) - 3- (1- oxohex
[00037] ad@gpé lsa(@F?jle‘("Q@/ F.1og 8%@%&[ “bhosphoni ¢ acid. The

term"a PKC inhibitor", as used herein, relates to a
[00038] COPII@P@O% APArER SR Gl 5 V86 beaseabatimenthithitoss GKE: pasent
as its isozynes. PKC, a ubiquitous,
lnverﬁMSphol i pi ddependent enzyne, is involved in signal
transduction associated with cell proliferation,
differentiati % %g ﬁ ﬁﬂ@hﬁ of a target of
a PKC i nhi blt%]etgﬂ BAQPIHAGH O i o ted to, MAPK
and/ or NF-kappaB. Exanples of a PKC inhibitor include,
[00039] buln HGS. ﬁl{‘)”tanldl lmatfedt dmbodlment of a nozzle of the present invention is

1ndlca§eﬁ (gsﬁerrglllxlﬁ)yj fhg r? W_el_nth 1[ ﬁ} (ﬂlte%}z;% 18% ﬁ)?)dpscl%largm]g attdast
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one ﬁg@gg%g&r&g@ﬁﬁ mst’&lgﬂh A o 1(8(5% 3R 4I)E)-(9CI) e

pattesitsad tioesibod istiegm wmtihg quugtykqféhmncggle t0 inhibit erosion of the nozzle and
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discHargds 2 atordizdPmiktide R X @Ry dhd sebofid feidn dx y)ne Qxailfqﬂdﬂ tHerebf, the first
1-(nethyl amino)-, (9S, 10R 1 1R 13R)- _é ggo stin

ﬂuldB& Olldh@ sqappd g iy gasgisteamy, anchihg C‘P?ﬁ]o‘\ﬁ/ﬁ 156}9 mErEpsel

Howgvcﬁ rﬁ ))ggeq{e% é}xﬁ%e\ﬁl b?/qﬁ%s% oF %Eﬂ*é}? 8killin thepertineit Qﬂ léased on the

[ OX st er eoi soner
teachifigs heB&oh,, tB&c)zzle'Elmétl‘te@Tmei’lanF&fﬁodakd ajuialinasable w1th any of

i nhibjitor" her ei n, tes to a c
numeyRps: A ﬁe%gtpgs oﬁ@@g%wgne&nop NH&W@IfPH@eW@?BgPemm types of
Gily FRG I tiou 1:8972%08mé Rndwitonvent i onal
Mﬂﬂ%%%%¥g%§§ﬁ%35§hdyls Ca2+- dependent. An exanple of a
PKC del ta kinase inhibitor includes, but is no
[00040] | i Fh¢ pekzteol0 cmmnrisesr aminlapppigionila dsfiBigIahisar 048 Talet conduit 14 for

en-1- t
recew%ag g ;}'&1.% 11? ox§y6}1§b xja?rgkéﬁgﬂéﬁgf s%é(%(rh ﬁh}\l | Abré ﬁlzxt(ljeg
porti)bﬁélﬂ of %e)’do]zzl@ d@ﬁm)éh-extehBEQLtrfaQQlﬁ andh Qlumirtynof apertures 22
yam ne synthesis inhjbitor", as used herein,

exten@n&t@@uahdhge@m@uﬁacm iarluid pepamynicaion witl he'ilet portion 12
I nh I

and g edlesPr@AYATLOR B GAE Holfa ccihl) B, K701 ESules porion 16
cell prollferatlon aIth%ugh the|r preci se nechanlsm
of action is unclear. Tunor cells have an altered
pol yam ne honeostasis reflected by increased activity
of biosynthetic enzynes and el evated pol yam ne pool s.
Exanpl es of a a pol yam ne synthesi s inhibitor include,
but are not Iimted to, DMFO, which is also known as
(- ) 2 dlfluoronethylornlthln N 1,
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p70S6 kinase in CHO cells; targets, decreases or
inhibits RNA polynerase Il transcription, which nmay be

waleenadwst on casein kinase Il; and targets, JRCT/E8®0%$053827
or inhibits germnal vesicle breakdown in bovine
oocytes An exanple of a RNA polynerase Il elongation

i nhi bitor includes, but is not limted to,

Furtrgs, LR B fioh RS s Pyl de! HE BRI AR fnel i spaced

relanasw@ebi other mdmt an adb afiés outhett Hash bass defimistardbutlet, apetiere 28
npounds di sclosed in U. S te No. 61, . The .
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extenla (Leﬂnebtn@ $nibBdithen® 'ﬁP&éﬂ@QlM&MéMleé Sxtends outwardly a

reoni ne kinasés. An éxanp a target of
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in shéﬁie%@@hé &Eleb&ﬂe@tﬁués%@é xnl%{e iRul@! Itlsh&hlt &d nbRd, however,
MCP- 1, NF-kappaB, el F2a X2, RANTES, |LS8. CYP2A5

that m@z:rc_ms lxgw@(gqnd @?lpgzgg:rtu@\(%zqqpﬁ g}m@yx\gaslthatﬁrcf:cmenﬂy known or that

r.0poi et| and
aterBEcHhRTE R o B Bl TR opn e RERBE ot scome gf e
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1H-pur| n- 2-amne(9Cl). Sorafenib is markete

apertNEXAVARCIIPHYeH AT shoavip SHES Ut Bank Q:wsp%?rta@ttée dla‘i%lP% Q5 thg spray
is aloﬁ# &{'&{}J sg%ftstgq Eﬁk?tsu?eﬁiéiégﬁe%] rtfe{?’l%{étc%fg% %}fé eyzﬁ&g%%}? fs?ﬁﬁg(ﬂlap@oss 26 is

approximihte Bthergend watap authd axis pf dteaipagure 22 astockatadl wih thieiboks.
target/inhibit menbers of the mlOR ki nase famly,

100041) 5,4 P 1 o T80 Ot i o APE 7S CLRIF ARB T 1o &

length (O 4 cﬁgm ® I1h Gkt (dRRRtEAN: orders hA@hdoiks tt
engt IgQEA)m eocfmg?g amrj ABT578. CCI)ERTI CAN (ever o? fpé%};pa e

the nm erades. meéiﬁ anpdicatisnalor thevike, the &I tatiogs msintaingghat at least about
bi t of t ha reyven
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not limted to, agents whjch targ treat, or |nh|b|t
morerchiesianbivetlescilags hefore dhegength of thetputlet apertyredr pegamas ipo short,
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of t ets for a sterol hiosynthesis i nhjbitor .
emergei, PR, N Ve BIRGE e ?F?‘P@HXX %fh the Eé& %ﬁ%&fe BERCFiss & the like.
and CYP2D6. An exanple of a sterol biosynthesis

[00042] ' M HRE poriich W6 88d b&Es 265cal Ve ihtkfRate@tis bQingle picce as shown in
t er bi nadi ne The term "tel onerase 1 nhibitor as used

FIGShéreB oy, inas b&@e@tlvmqugnm(ﬂlq . tteeibasses 26otp hererarate articles
ﬁtteciNgl t ar ets&% n(gtgﬁee (g\itﬁa\;ﬁ %%n& v\}eni%d %ﬁ&/‘oy }nteé{ha?l cally fastened

t arget ecreas

in pladelor Bblt:l if bﬁcaﬁﬁ vy bﬂ/lelosfulttal@lk: @Wxﬁﬁ%&naﬂhed &&psmuaiehtyy known or
ounds which inhibit the tel onmerase receptar,

that lﬁ@ngmeaﬂcnﬁwnaméowe@we BOSseF SeitdHEd LI Mﬁq%.%rlaﬁer
I g,
embckdg&efﬁgogﬁeés?tgé ggﬁfﬁ %?r@?\?g\éal %@SP% gagn i aﬁ‘ged without having to
replabé) ﬂﬁl e&OfﬁftﬁlSEpdem hé bf themoizaie hmdj ¢he Hngses d()e:am bt nladeifoeda
gxecan |nateca@ % so known as LBQr07,
‘ﬁmbﬁﬁ‘ﬁ@i frogh s gEHe eres 18nd its anal ogues,
9 ni trocanpt ot heci n and t he macronvol ecul ar
canpt ot heci n conjugate PNU- 166148 (conpound A 1 in WO
99/17804); 10-hydroxycanptothecin acetate salt;
et oposi de; idarubicin hydrochloride; irinotecan
hydr ochl ori de; teni poside; topotecan hydrochl ori de;
doxor ubi ci n; epirubicin hydrochloride; mtoxantrone
hydrochl oride; and daunorubicin hydrochlori de.
Irlnotecan can be adn1n|stered e.g., |n the form as
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having, if desired, an additionally present basic
center. Active substances having an acid group, e.g.,
weaostloas formsalts wth bases. The active SPOFUSIW0®653827

conprised in conmponents (a) and/or (b) or a

pharmaceutically acceptable salts thereof nmay al so be

used in formof a hydrate or include other solvents

used for crystallization. |I. The Conbi nati ons The

present invention relates to a conbination of: (a)

N- hydroxy-3-[4-[[[2-(2-nmet hyl - 1H-i ndol - 3-yl ) -et hyl ] -am
[00043] i nBhamttleyhjeptuss\2R |préfErably que opeiganddde forand syltsjangially flat fan spray

har maceuti cally acti.ve t., | re
pu BRSSO HeTSLANE: SAPX poih BLECSES 581 na 5,602,682, bot
entite@PPiaP A S’%l'af SIRS1E'S iaA@ each@) which is assigned to the Assignee of the
N- hydr oxy- A-T[[2-(2-nmethyl - 1Hi ndgol -3-yl)-ethyl]-am

presdnhoivertidndndphbergby expessly ipeasperatedibs acferener nhys eptiEstipps part of
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i o | ' is substantiall
04 S3AEHg ST L RAER, 3 e s ity
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anti-proliferative antibody; an apoptosis inducer:
flow s O GEQRISet SR MG 8 CITOAH) W Pisr RO BEet  n PPy Bt he outlet
QBh L Bl A o Qbstafidlly HaP GinGplay REBANSR the target “T” i
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subs(aBAK)y loctedivitbin;a Farsairzintedut ama¢uthargle wiativg t@a Meticalais of the

Il inhibitor; a 5 tyrosine. phgsphat dphibitor; a
vess i B HORBlE S PRt B M (R EHader hATSr 05 a
appr&AIRRUNFdracBahé BAdPEYi£85hB endsRF0E €8 Bf e dutlpd sbrtion.

ki nase activity or a protein or lipid phosphatase

activity, a further anti-angi ogenic conpound or. a

[00044] ¢ o Fpoverelend) furtherrompsisescamixipg ¢hasihenNohsha) pn Juksses;

a c [ [ f r laf | s i < i
com By AT L % BRI oRlont PRt AEIPBENSR T o mixing theat least
one fliilitkdréiar In ancdbodiaasthe inikingichamberas toymkd withepihn detiet

kinase inhibitor; aog%/st ei he prot egae i nhi bitor; a DNA
portippl @ imiediaisly URSUIBNA of the- MY CIAREHRES 22an E3 Li gase

i nhi bitor; an EDG bi nder; an endocrine hornone;
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activity of the epidernmal growth factor famly; an

shovEGHRateHDERRecnythowivieg Kiavtse anchislas persion 13, and extending transversely

farnesyl transfera Lnhibitore. a Fl k- '
relet i B8 HSPELET SO0 oS o Bty i BT B g irstand second
fluids AR Biehnd Dewidleid atinbijar BbwEhid E&fintngda Meadnd poriion af@naiture in an
a dycogen synt hase ki nase-3 (GSK3). inhibitor; a
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incofRRtRigatigsueh vahedIhenaizits of thel présepipiav&rtiahphashowmas ¢he
inhibiLor(§|KK);,an i nsujin receptgr tﬁrosingwgéggae h
commyRlyhssigred pateuts OOt RINETErRIch 288V JRIRPC RY odiment, eac
e _ e SO ) Kimage
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embodiiteng ehdieloberisrppepimaiely semnbirdilarpand the genveixylobe is located
nmet al | opr ot ei nase (MVP) inhibitor; a nonocl ona
anti body; a NGFR tyrosine-kinaseinhibitor; a p38 MAP
ki nase inhibitor, includithg a SAPK2/p38 ki nase
i nhibitor; a p56 tyrosine kinase inhibitor; a PDGFR
tyrosi ne kinase inhibitor; a phosphatidylinositol
3-kinase inhibitor; a phosphatase inhibitor;
phot odynam c therapy; a platinumagent; a protein
phosphat ase i nhibitor, including a PP1 and PP2
i nhibitor and a tyrosi ne phosphatase inhibitor; a PKC
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EKB-569; Lapatinib; E 1.1, E2.4, E2.5, E6.2, EG6.4,

E2.1 1, E6.3 or E7.6.3; RAD, RADOO1l ; CCI-779; ABT578;
W®2RBA®998 apamyci n; AP23573; AP23841; ever ol i nRGT/US2008/053827

sirolinus; phosphatase 1; phosphatase 2A; PTEN

okadai ¢ acid; TNP- 470; retinoic acid, a- , g- or

d- tocopherol or a- , g- or d-tocotrienol; Daidzein;
upstr%‘lﬁ‘x? ﬁela | or (%ggavl-%ﬁgt%h %Hﬁ&b&r %ﬁe’i&dzﬂg‘%ﬁpﬁse@iﬁb @%é&'ewhereln

each ﬁﬁiehs}xltenﬁls (rZngvbeelylteohygh ) rdsPEitive sﬁasw.nklylly sunsdicular edmon of the

2-aryl am noph nyl aceti c aci el ec r of ecoxi b
inlet Be@PN dx A8 AN PLPUBEGPBEC S50 g %1“ TGRS g-pray member
(not %xl ?{@5 g:%f‘h%kﬁ%&&%'m %&Qﬁfe@tl@ﬁ:frgm theHldt @6ﬁ%hb®ward the outlet

4- hydr oxybenzyl i dene) - 5-iodo-1
portioiB-ad filrihdr désadbdd iB-themenmibenly assigesd patents incorporated by reference
3- (di net hyl am no)-N-[ 3-[ (4-
OVﬁydroxybenzoyl)amno] 4- et hyl pheny!l ]-(9Q1);
N9- | sopropyl - A onmouci ne; O onouci ne; Purval anol B
[00046] ROBIRCRYFIEI1085 pdriialiaiypsuitabléeBpaddl as arfesd distrivatoninoluidized catalytic

cracklg)gd glé&%&éU@%g@cgg gruéc‘rie rggrgv%rr]scl)(l)rll Qnelgsa(r lggéd’n) dI?C'C\IiJ[aS1i'i RCCU
typlcgl é/n)v%tt h atgrpalsog&ﬁlst &g(l;ntga rrg %P Rétrdéﬁnﬁ E%ji qﬁﬁ%ﬁ%@h?%ich are

hquuNaKr(o'imaL cﬁ*-et Hi gfﬁdr lﬂ@ﬁ}ﬁbrﬂuteranﬂlnumailmd:sisWG) qurrewc&mﬂyhatsmlf primarily
ni |l am de; FTY720;. Leuproli estrol et at e;
to pregiee Teior agpothen Sg0ideRels 5P ﬁ’éﬁg? hinfsraze projccudss Weight lower than
QFEQJ - cBus B¥dr&dakthind; The
that (!g%?%}llar%%; ° yr &églgf%ﬁﬂ b% pr(%%rc grﬁégg}auﬁz gSS Tls/f{ phostin
convéigjonTy typlaly carri®d pufTyr phost i n AG 825; 2- propenani de,
2- cyano- 3-( 3, 4-di hydr oxyphenyl ) - N-phenyl -, (2E) - (9C);

ff:) g?{sﬁ’Hngl?‘g?%ﬁ]7q§ilr‘?slr§ §¥§b l’fl%(l) Qeg'%ées Fahrenheit; and

a b 3viftr £Féotial catapROSRYdN: (EhB Ydaeni®] zone(fathe 6SCif}c purpose of
Tyrphostin 46; a-hydroxyfarnesyl phosphoni ¢ aci d;
but a@fﬁe@nmrdnﬂuenmng the reaction and whereby there 1s produced a result as to

2 [ [ &bﬁ% §%al[a ﬁ%g?f p&§% cﬁoﬁ %}fﬁ%gzkf ?ea@tmnrkgffg’re%%acféﬁﬁfiél?pyl

p h enyieRiapybl aimgﬂ&e]froﬁr theedsait Ivﬂucth‘ wmydti)be piedmed:chwith theydame
ester, (2S)-(9cl);  Manumycin

2- propen
2- cy ARSI NACHla Pade condL IB*P%%@WH{}? %‘?@W‘ﬁt hibsypbsenge pf such
3- pQ ﬁkpropyl) , (2E)-(9C1); N benzoyl -staurospori ne;
m dos rin; SuUl 1248 M_N518; abarelix; goserelin;
goserelin acetate; indirubin-3' -nonooxinme; PIl-88§;
[00047] 5- Ak,oétyplcally in such units (1) the conversion and catalyst regeneratlon proceed in

sepaTatep%/pélﬁ? thI @ngo g%flo %Yaéys?@%y%g@(y?negdt E&a %th%h} fsf‘n%ﬂtg‘%@% the

reacﬁorﬁzo?e ! ﬁﬁg@ﬁ@f Angyl Bkt agideap obFigell fdanided solid catalyst dispersed in
ydr oxy- -
the HyfiYcatbpnl venye Bhdargqing camicrsitde PaB () theet RifEs f%ﬁﬁeﬁeﬁ e Rjthe

catalg%:t- h?h%rﬁlc(t aZ%m“%Ogg enﬁl %lgtp % ﬁe)q}é%g%{zc%%% car ba H&a?bon

vapo@@indh@k@ab@(brﬂ;&)ﬁ yl net hyl ester and derivatives
t hereof; butyric acid; pyroxan1de trichostatin A

oovs BT R B R 9B o RSB Dgiap s

1§ Rkd fozz I 110N SikAlak th Artath/respects to the
gﬂ“§#ﬁgfaﬁ%ﬁ%%éﬁgyggﬂﬁ?hoxygeldéﬁany0|n 17AAG RIEP

nozalrel Gldesariyei abovd Ritieefetanoxip-RIGB. §2/-and 10, and ther)efore like reference
propenyl am no) - (9Cl); Gel dananyci n; qu00|noIone,
dexamet hasone; 2- propenédltrlle
3-[ (4- et hyl phenyl )sul fonyl]-, (2E)-(9C);
hydroxyl-2-naphthaleny|nethylphosphonic aci d;
pyrazol eant hrone; epigal |l ocatechin gall ate;
Vi nbl astine Sulfate; Vincristine Sul fate; Vindesine;
Vi nor el bi ne; Docetaxel; Paclitaxel; vinorelbine;
dlscodernnlldes coch|C|ne epothllone derlvatlves
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conbination to patients being in a pre-stage or in an
early phase, of the first manifestation or a rel apse
w@boosheoos sease to be treated, in which pati enPGT/US2008/053827
a pre-forrn of the correspondi ng di sease i s di agnosed
or which patients are in a condition, e.g., during a
medi caI treatnment or a condition resulting from an
ci e IR xi ' tihat .
numeé%l Prece eg&nge Iilr}é\ée}‘ggg Vz\x}'ei +s%g E(%/ é%&)cére ln%ocllégﬁn;s. Like the nozzle 10,

the nbA8y BIOEN btcﬁ/&ieﬁ)foﬁdlédh\&%mg)ﬁrs’r aral Sa:boﬁchﬂallégpmm atomfzé(ﬂs sﬁréy into a
means t hat the corrfounds may be given, sep

vessed (ioh shavgp| P he Pﬁ@@"e Hyngiydessin mk@égb?crféi gy oug et é The ourlét 112
furth ecﬁﬁﬁ&cﬁf &Pqu)? Giu$a 8RR GRA t\ifJ‘ra?ﬁLéQ ri')vatll' S ﬂn&ﬁ@éré’ b6 18R Mat create

hey prefera I'n the warm bl ooded ani nal
a con@iapascibakd ;tharmurrommsbbe teangral eds 12t ¢fithe gttbniv146. The continuous

ST TR N GE A S ———"

d}SChhﬂg,teg in 2hh@spBs ]Qe.@t%ﬁxr JULRELHHB Yiaf %'sﬁﬂy'}ﬁttérﬂ@e@r%@ above. The

I's, show'ng that both conpoundS are present in the
ralsedbiwab dikoportioas hldnmthetb@Sb@ extend tablgasitabpetaddy inghr¢lafgve to the

extermqéflrg‘? l&n?é}r uglgt fiGS alff?cg ﬂ%?i%?xﬁ\g{: %gsl l Yen&(hf(iszgﬁcy c%ameter D)

such HREHRATDIhER]s|nYaiftained abathéLe4Rut 5216 ﬁl&@h@lﬁ the integrity of the spray
prophyl actically effective a8a| nst the progression of

pattezn for an plpegaied nesiodias theswzzivrd0 eendas, reladymiedirier art nozzle
conﬁggr%ggx%a qe% the%(dﬁ%@&#’sg Ena’te%r%f T'ﬁ’l@g I%ggr;ﬂinegte 1531%&{&%213 useful in
appliCQIHRe E&lﬂtrﬁlg(lax)geﬁdhdméﬁa) apmrrﬁezfzhdremdamlme bossemncdndd interfere with
dosedlndependently or by use of different fixed
cach @8¥bi nati ons with di stingui shed anounts of the
conponents (a) and (b), i.e., sinmultaneously or at
[00049] di (f)&?écﬁfgﬁtagé 5EhP %iktlés 10MPT ERVBA thd iEBSioh OF &’égu%mbh&@ bosses
omrer cl package conpri si ng (especial ly conbrn;wg
26 maélﬁas tatalgstiftoyr paticemtia ﬂ@d?ﬁb@ Nesselsin (tla@ viginiy @Bshe noggle phémakes

i nstr S for &
ozl i BT (P E T AT et et FvE O b B e prosesses or
the 1iRE Qﬁ&é&nﬁm@b&mg iRruséhiBES qIief wzakh 0 cIERRIeE B piie art spray
thereof in the del ay of progression or treatnent of a

nozzr@s ohnptheradvertagy elhs Bozzisd Ophte is that tharosg penfigurasign iaaintains a
.can n [

mml@Hr on Irfltlcl) gg %I leasp?bo%‘f’ g)rzég/ﬁ ?ﬁg it Sszllgtb\;s gﬁ%?&?ieér/]ltOQE Idlschau"ge the

at lea@Od)rlH ffuid Ihda Mrtsl‘stcem a]at qrraﬂpeftfeﬁf mm theicamlyisnoreftuid ktseairom the

part of the kit of parts. refer abl
vessq fofein GHABAVAIS HFls % RSN CSaim. SRURUIRS SUrRIAtE obfepigezte 10 s
At fluid
S IR ok R RSBl R ok e
dlschafgedrﬁc)jn tirynoerle imnératth evithahdieatalyston aparrc nerststqna naanef. Still

anotf%fg) L g(e:% glkéfl};)g L(f!n ﬁﬁés @gﬁgflgsg%n % n?q?lrgol the thickness of
the ffanéB'o@ atdaay iRahigeWiltathe IODLHEo apabwaaiudan 1 RasrbwieEd ybihe

be adm hi stered in the conbined preparation can be
addm/camfeue: bassep, 26, il 36,dhaisarat jst mpredwed s rayeowrs aad bejfer defined. This

o BRLLEY RS BREPAL B AP ] SRR, L BERB S

FCCloh R q@pioteddbatandt Beasiees tﬁg&nl/ @ealyst bottyctiemghd nealy tnstankancous.
the patients. Preferably, t here is at |east one

beneficial effec u ancrn

[00050] of A5 1Y §F TeqBNIZENBY Hiets %OIB r%l% *5? Pefiiac @Fbaﬁﬂi on the
particular a nore than additive effect, mhlch hence
coul d be achieved with Ildwer doses of each o f the
conbi ned drugs, respectively, than tolerable in the
case of treatment with the individual drugs only
W t hout conbi nati on, produci ng additional advantageous
effects, e.g., less side effects or a conbi ned
therapeutic effect in a non-effective dosage of one or
both of trre conblnatlon partners (conponents) (a) and

Y T T - .



aqueous nedi um The anount of aqueous nedi um enpl oyed
as a diluent is chosen according to the desired
w@orsamosat i on of active ingredient in the i nfRGI/U8008/053827
solution. Infusion solutions may contain ot her
exci pi ents comonly enployed in formulations to be
adm ni stered intravenously, such as antioxidants. The
teachgnrgé %gl%f;ﬁ Ing%l%rr})tull\ﬁﬂa ! &l %gieragéelgc%}osg mtﬁg)/ bg él%adﬁgb{h%ea%ove—described
and oisd eaibaliimenss ofkhd ndllee@ af the ‘prdsenttifeensien sethbhiddeptli@g from the
conblnatlon partners (a) and (b) as defined above can
spiritgad qerpe @f thedepriaaat Asfinsd ip vle@@éertsir«d @laithe r BovtExampley the nozzle
Iy
boss S AT coeihrtd ¢ ol e RS S b0 OntfeBtions th e
currently Rl dethetrititet bemerrm(klnntvﬁ Flhkerpitd, sheadrientutiokiof thefbosses and
arts can_then, e adm ste ed sjmyltane
outlel3pegtiiyes BINIGTREA Wgﬂ’s‘te& leqwfntil%aw o garybe glfersch @ﬁ’f‘flurthef any
of nuHe%s RO & n%glé‘l‘é totltl@c%ﬂ@r‘tur@ %oﬂ‘iéxfrﬁfo%@tsgﬁy%ﬁ'eﬁlt &h¥ghrdtions,
for any part of of parts. The ratiro of the
mixingxthambarsmoimins stoictttrbfearxdmﬂatmmmre,rthpam agrenfla knowntdrehat later

co nati o artner ni.stered jn the
becorgg KB Nd B par BT n i e agiel o Beréinl Byt o
Acco@cﬁ@@g%lsmetaﬁled aeRestiSf ofcuP@hil R Plefia-cRMI ndntPR 1 Be RRen in an
treated or the needs of the singl e patient based on
illusteatize. e vpposeq tof limingsiedie. ef fect s that the patient
experi ences. The present invention especially relates
to a conbi ned preparati on which conprises: (a) one or
nore unit dosage forns of
N- hydroxy-3-[4-[[[2-(2-nmet hyl - 1H i ndol - 3-yl ) -
et hyl ] - am no] net hyl ] pheny!] - 2E- 2- propenam de; and (b)
one or nore unit dosage fornms of an pharnaceutically
active agent. The conpositions of the present
i nvention are useful for treating proliferative
di seases or diseases that are associated with or
triggered by persistent angiogenesis. . A
proliferative disease is mainly a tunor disease (or
cancer) (and/or any netastases). The inventive
conpositions are particularly useful for treating a
tunor which is a breast cancer, |ung cancer, including
non-smal |l cell lung carcinoma, renal cancer, colon
cancer, nyel odysplastic syndrone, genitourinary
cancer, gastrointestinal cancer, epidernoid cancer,
nmel anoma, glioma, ovarian cancer, pancreatic cancer,
| ynphoma, nyel oma, col orectal cancer, neurobl astons,
head and/or neck cancer or bl adder cancer, or in a
broader sense brain or gastric cancer. In a broader
sense of the invention, a proliferative di sease may
furth ernore be a hyperproliferative condition, such
as | eukem as, hyperpl asias, fibrosis (especially
pul monary, but al so other types of fibrosis, such as
renal fibrosis), angiogenesis, psoriasis,
at heroscl erosis and snooth nuscle proliferation in the
bl ood vessels, such a s stenosis or restenosis
foll owi ng angi opl asty. Wiere a tunor, a tunor disease,
a carcinoma or a cancer are nentioned, also netastasis
in the original organ or tissue and/or in any other
| ocation are inplied alternatively or in addition,
what ever the | ocation of the tunor and/or
nmet ast asi s. The conpositions are selectively toxic or
more toxic to rapidly pitdliferating cells than to
normal cells, particularly in human cancer cells,
e.g., cancerous tunors, the conpound has significant
anti-proliferative effects and pronotes
differentiation, e.g., cell cycle arrest and
apoptosis. Brief description of the drawings: Fig. 1
M/4-1 1 cells were treated with the |nd|cated doses of
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plate) and read 4 hours later. In order to analyze the
data, the average val ue of nedia al one (background)
woer®saubvs act ed from each experinmental well anBCT/82008/053827
triplicate values were averaged for each conpound
dilution. The followi ng fornulas were used to
cal cul ate percent growmh. If X > T0, % Gowh = 100 x
Wha L -TO)) If X< T0, % Gowh = 100 x
= " TO = average value of TO mi nus background
GC = average value of untreated cells (in triplicate)
m nus background X = average val ue of conpound treated

' [ i.pl.i cat d The "% G0
AR S RERE MRS RS OO LR RPAPRG Hif dQkk tegm i a
vessel, w@x@ﬂeﬁﬂh@h@zﬂléﬁ%@m@ R Rtk RSf UReuid efdaneth BOkichfty of the nozzle

function in Mcrosoft Excel. This function uses linear
to inhibir @griessf tba nb@ﬂcv\seirmdataal thoisprey paiterpribelnezzla ¢panprising:

concent.rati ounsat 50% i nhi bi ti on.
a?é@ﬁé(%é?’élg&ggeagm SPRINE aflﬁe dose range for each
af OUQ 4 HuRNGninhiehif28i8H Miththe H0eTDhe atil@dsfinicdah leiatahbﬁf{hrface and
Index (C) To determ ne whet her conbi nat | on of
a pluralityLof ygﬁgs(gnggﬂa{rlq spﬁe;j.rglgﬁy@p@ph ather shaut ammaxyg 9L the outlet, each boss
defining ?u{x ﬁXﬂJt aﬁ@t%«g %]rg};ﬁglﬁ%a Il a dln% Igv\%}el%ﬁee? tggasp(ﬁgg ylﬁ.%} é‘iﬁsdtl}tglavmg a
length (LQfafl@ @Hldn{etﬁr(Dal aﬁcagomsny @(t@fdﬁ@cWalt ogetdiethe althareatmﬁmg wall

conbi nati on i ndex gtermnﬁdfo

own
extends %ﬁwrﬁ%m lengihdiy @éeaéeéﬁha%a%?g}ute‘i/ fche al\p tgdgyexterior hiface and
n. C wasdeterm ned by the isobol ogram
L/Dlsatg%géqbgp% (D)1/ (Dx)1+ (D)2 / (Dx)2. Drug 1 (D)1
and drug 2 (D)2 in conbination inhibit X%and (Dx)1
and are t osofdr 1 an u2alne .
2 ARl den st Dot g R e nia 2udf Sreong uic
and each@u¥f Jbeﬁ@%e%@ﬁn@é a B&W Bxﬂ gsedinstifiel afipmacifistdng sbbad fluids in
assay. O values that less than 1 shows synergism C
an atomiger] weay thrpvgh thoautlchenestueniaithe dirqejionabitherrespagtivedlow axis.
greater than 1 indicate antagonism Cls were generally
determ ned at 1C50 , however, in other cases
3. AlgdRledsiietingd inlcGah, 2, WhéRiashréiDatehsalivef the flbahixes df the outlet
Combi nation | ndicies of conbinjng
aperture\arR Jipesd tosvardia farges Withinye quss@liﬁq: alegusingand directing a mixture of

(
the frs 0 B0 TS RSP i £ Sect o nORE AT Al
target is Slbistantally lotatek péthinnepituad extsejnguisitingflew diredinAlf dimespray pattern.
Bl ue Fl uoronetric assay.
2-[ 5- Chl or o- 2- ( 2- met hoxy- 4- nor phol i n- 4-yl - phenyl ani no)
4, g}f%& H&z@le‘hs‘&eﬁh@d@n‘b@ehml\f %{eﬂﬁ’ﬂ @ﬁ@%ﬁﬂ‘y dRtech&ingda@ HaHa\Wall
7- Hydroxy- 8,8, 1
thicknesipﬂab,om&/ﬂqénahet hyl - 3-[ 1- met hyI
(2-nethy|-thio-thiazol-4-y|)-vinyI]-4,17-dioxa-bicycIo
[ 14. 1. 0] hept adecane-5, 9-di one i s known as ABJ879.
5. Alablz8 A TREh& A clfpn)iviRidiPthelvasheTises leaét 0t@ D h batAYtic cracking
N-hydroxy-3-[4-[[[2-(2-nethy]| -1H i ndol - 3-
vessel ang 3 tedu¢edicrudsrionwiraier N3l Hsrfirst lwisa leﬁ%@ﬁé erscqns) yd is a
known as LBH589) with other anti cancer agents in
clinical or experinmental use, using the MIT assay
met hod Tabl e 2SPRAY NOZZLES Cross Reference to Rel ated
Appl i catiaqns [00Q1]_ Thi plication cl]ai riority..
6. A BoRalo oo rRGHER 5. AT e o N sh Sigba B0 [T gs steam.
February 13, 2007, and relates to U. S. Application No.
11/ 606, 591, filed Novenber 29, 2006, which clains
priority to U S. Provisildnal Application No.
60/ 741,022, filed Novenber 29, 2005, all of which are
hereby incorporated by reference in their entireties
as part of the present disclosure. Field of the
I nvention [0002] The present invention relates to
spray nozzles, and nore particularly, to spray nozzles
t hat di scharge at Ieast one f|UId |n an aton1zed spray

a s o o "

gas.



spray patterns when used in applications that erode

the nozzle, such as FCC and RCC applications. For
wex@spb®os in t he nozzle shown in FIGS. 2A-C, tPET/DSNSE653827

have varying L/D ratios designed to direct the spray

pattern even with the hole pattern skewed of axis,

however the varying L/D ratios naeke it inpossible to

7. % eaets ﬂ%ﬁa?xitnqnﬁiﬁﬁﬁnoz Z]Pt%ﬁ%%fhnhﬁ n i %ﬁﬁ?{%—ds

commun&ﬁdoxﬂl@etﬁr;aert the illesseton auicthp outédt @oriohdart mixdyefirst and second fluids
configuration with fl ow passages having varying L/D

therein. ¢ a1 o5, which are designed to provide individual snall
flat fan spray patterns of varying dianeters, but as
with the previously described nozzle, is not capable

8. Lofoza astdafimédnig claimdch Sirthtee mm;sqmnag/atdwt eravant ladated between the

mixing cgiamé!%eé gﬁlﬁgtg?%%%r@?\tlgﬁ?%%@%fp ¥ é@%tévf téngre o\égat%ég Sxi¥ OF hg inlet for
recelvmg'@b&tu@ﬁ ANER BXNA0SEoNA TRsiaall @féaﬂhé R shirBag@ttul R g3, @nd
ﬁ acenents, there is a need for spray nozzle that
deﬁmng geleastatposticn dengpetEnin gn tnpmm@ptebsyceaﬁﬁt rartiort thereof for receiving
h eam | ow
s porion JRREYELDRIRARTRRHE, I SLh0 s SRUBRRIGRY Bl o) o
erosi on and maxi m ze the flow area of the catalyst,
and i s capabl e of nalnta|n|n§ amnnmmlL/Drati

9. A gy ned eafgr fisehargng pidleast gprluiddn agpiay Rpttern fgo aé& iq §gpam in a
v, RN R AL ORISR R0t el Ok ol
to inhibiﬁﬁ‘pﬁmh pf thhaoptle smhﬂnanntanetlﬂspmymettdnr the nezkl¢ comprsyurgy

%%ﬁ or d scharqlng least one fluid in a spray
aBé‘t? njTgrah legstqngiigeandiit i n a vessel, wherein the
aﬁ%ﬁﬂéﬁn ?Mcﬁfo?nrﬁﬁﬁcitioﬁ‘%:ﬂ%& &S th@foutl&%eﬁhiﬂﬂgdm%&fe%@%drfhce and

he vicinity of the nozzle to inhibit erosion of the
a pluralmycz“ppeﬂatmangalamltyapapeﬂhéa@wtayﬁa@atdi@r&bouﬂmeamfztheOuﬂet and

SRR S PR kRN ERt b Ao DA PL R aF At and

defining @HuRét aperfirdiim guntof¥helid0bn Skt tAe & ledsu bhiddlet cotit havmg a
outlet defines a plurality of bosses angul arly, space

length (Ir)@métaudwemt@r ®aend ar pepllnpeerdiomwalki whesein thregib eéﬁtendmg wall
S \ d
extends ERRHAPE Rof OBt LI BRREEh ) £ e Blidhior surface an
IJDismaemmx&ahhﬁLextendlng wal |, wherein the axially
extending wall extends outwardly a length (X) greater
‘ than about 1/8 inch relative to the exterior surface.
10. A H% lé%%ﬁﬁ@d‘ létm@ He?enxg I 1&1@ re@adesaa GiseEhend € Rcond fluid,
I's at | east out 1/ 2. 11] I'n accordance
and eachmutllat greouteedefmspedow abihéOdeE@Eng aunnvetnet olofirsi aslddm(evdtfbdds in

o sy LS oS L Sl P BRSBTS 5 8

catalytic cracking vessel and a reduced crude
conversion vessel. The nozzle conprlses an inlet
1. Adebiz asglefined meclaimol{l whateint anpoerdmiatelaell ol ihe 8o wi #xes pffhg outlet

h . th
aperture%%e éi}rgl t% il oa?%\émégrgffgt frhﬁ ﬁle%eﬁ %bg ta éﬁlki{ﬁ% gﬁ(lﬁj g ergc!tglg aMlixture of

the first Md¥cabid Juif il0sE@spARHTIANINY i pdiedionakaiss the ttu(gete axhthe
ot her about an axis of the outlet, each_boss definin

target is gubstAntiplby logpted mithen 3 plang extendinginihe Bawidiicign of t{“h%Pf pattern.
| east one inlet conduit and an axially extending wall,
wherein the axially extending wall extends outwardly a
l ength (X) greater than about 1/8 inch relative to the
exterior surface. The irPet conduit has length (L) and
a diameter (D) and L/Dis at |east about 1/2. [00012]
In accordance with anot her aspect, the present
i nvention, approxinmately all the flow axes of the
outl et apertures are directed toward a target within
the vessel for atom zing and directing a m xture of
the flrst and second fluids in ‘a spray pattern flomnng
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in a consistently flat spray pattern into the catal yst
or fluid streamin the vessel for an extended life

W@ y@BA0E@SS er 0osi on occurs. Yet anot her advant ageCDiS100&053827
nozzle is that by maintaining a flat spray pattern,
the FCC process becones nore efficient, as the fluid
discharged fromthe nozzle interacts with the catal yst
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thkkmmgﬁﬁﬁbhyya@pahent in view of the follow ng detail ed
description of the currently preferred enbodi nents and
acconmpanyi ng drawi ngs. Bri ef Description of the

13. A%(?i% n%%ie{if?&ﬂ%%auﬁl @ whé'einsth@ vERELik 8 1e8dt dRe 6114 @MYtic cracking

a prior art nhozzle w thout bosses indicating

vessel artdha&eém@d&npie@nevdmom vesselothe firg0D2d]s aHiqvid, 2Bd ths sgeangpluid is a
perspective view of the nozzle of FIG 1A [00021]

83 FIG 2A is a top/side perspective view of a prior art
nozzl e skewed boss pattern. [00022] FIG 2B is a top
view of the nozzle of FIG 2A. [00023] FIG 2Cis a

14.  sshoeledsalafingd intedainoldz haersin the drst Snid SoOGR4 thaeepndsfiuid &

a partial top view of a prior art nozzle having a

"cats eye" boss configuration. [00025] FIG 3Bis a

partial side cutaway view of nozzle of FIG 3A taken

along line A-A [00026] FIG 4A is a top, view, of %

15.  Aonomgie asrdelipesyin) chaimnd ifhsr SPMBYITIAE A BIKPE ehggbar in{lat

[

communetfiSy GO Hlc Pl HEAL acTogftRol B AR TR dkind fuids

therein. B- B. [00028] FIG BA is a top/side perspective view of
a nozzle of the present invention. [00029] FIG 5B is
a top view of the nozzle of FIG 5A [00030] FIG 5C

16. %%\oﬁlesés%ﬁﬁécﬂ?ﬁ Qfint N AR9%E bEMPHisiig 2 ledPond PUAQ 3ddatekdIYetween the

I's a partial side cutaway view of an enbodi ment of
mixing dhlambamnzil islepfind beepting bmsvenselygneladye to[apabgRptef pes of the inlet for

Iopve of the fFIG 6A. F
receiving § pgrigR o 1 175 490 SGURVGY AT R S PUBe e T g
deﬁnmgrli@ L6 Itid e R PRI ih BY 8FYrbBfhatdl P 083A] portibn tbfedf $orareceiving

partial” side cutaway view of an enbodi ment of the

a portlom@&tbb éravfind sreopd Buidaand ereating awbspowdhsyistflew. 8B is a
top view of the nozzle of FIG 8A [QQ36] FIG 9Ais
a partial side cutaway view of an enbodi nent of the
17.  AadZieasdefinbindlgigentwlicrisnidhtrvss A8k heldGntogBadesvihin the
top view of the nozzle of FIG 9A. [0 0%%%)FA Ois
respective 3pgFttied]y weldivg cediRairalirgfring oL PAORNSPta boss
of the present invention. Detailed Description of the
I nvention [00039] In FIGS. 5-7 and 10 a first
18.  Anbodé andfined iraclaior?, veheodin bhleagioss efitheibnssameinbgrs issmade from a

i ndi cate erally b he reference nuneral 10. The
Inmendﬁ@%?ﬂ%“igoggﬂfBPﬂﬁFg%%ﬁﬁging at least one fluid in a
spray pattern into a fluid streamin a vessel (not
shown) and alters the flow patterns of the fluid
streamin the vicinity of the nozzle to inhibit
erosi on of the nozzle and maintain the spray pattern.
In one enbodi nent of the present invention, the nozzle
di scharges an atom zed mi xture of a first and second
fluid. In one exanple thereof, the first fluid is oil
the second fluid is gas or steam and the vessel is a
catal ytic cracking vessel. However, as may be
recogni zed by those of ordinary skill in the pertinent
art based on the teachings herein, the nozzles of the
present invention are eglfally usabl e with any of
nunmerous different types of fluids in connection with
any of nunmerous different types of applications that
are currently known, or that |ater becone known.
[ 00040] The nozzle 10 conprises an inlet portion 12
defining at | east one inlet conduit 14 for receiving
at least one fluid and, in one enbodi nent, first and
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portion 16 i mredi ately upstream of the outl et
apertures 22. [00045] In one enbodi nent, the nozzle 10
w@e@Baoms y further conprises at | east one vaneCT/n81008/053827
shown) | ocated between the m xi ng chanber and inl et
portion 12, and extending transversely relative to an
elongated axis of the inlet portion for receiving a
APQLL f ang,
19, AL R ol Al O SRIRNA il L AbEr PG SR I Ram in o
vexehxmﬁnﬁﬁgaperture in an apprOX|nater central portion
t hereof for recejvi Oﬁtlon of the first and
%%@SﬁﬂsﬁFH%@%mﬁﬁéeé$%§¥Pﬁﬁ YWdsybstantial ly axial flow.
sdddfid FHLAER WA Gﬁﬁﬁlﬁﬂﬁb@éﬁgltﬂﬁﬁ%m@ﬂéﬁn& IRQ RBANGIthO4t least one
I ncorporating each such vane in the nozzles of the
ﬂuﬁqnaame@qnmfmmhanﬁvmnma}e shown in the connnnly assi gned

ents.inc orated. b ence Ve Q
OB DR SO VLR Qiad Yoy ighns or
altering ﬂ]&b gat@é}ﬁ’s & R Hﬁfd%ﬁ’éhrﬁ'lﬂl YheGRAKIAY 6f the b@zzld t@ 1hlihlb3 erosion of the
di nent, each | obe is approximately sem -circul ar,
rmzﬂeamhmamhenﬁmﬁPEWI%ﬁ@@ is | ocatedupstreamrelative to t he
concave | obe. Preferably, the nozzle conprises two
vanes, wherein each vane extends transversely through

20. APndéRRPAGkTING] 8 Whsihal) hWikleln the fikst dicansisan iger memberalefining at
the inlet portion 12. As an aJternative, to the

least onalbgat Eprcrerrap AL 816 ool B SesP i mRTRgE o Ipigpember in
fluid con?xﬁgx\f@t %xt%tth ﬁl@llﬁlg%gﬁbéx{h% e xﬂerﬁgé? d@ﬁﬁﬁgtah‘égteﬁbp&ﬁrface and a

ion toward the outlet portion,
pluralityfof apdfrarrem%(lrarlp apaded rdzlhtafedo mmtbterwgutgﬁm@dlqutt@w@let and

e A A R e e T L LA
respectn}erllggllﬁyg%h& @gf iR 3 Y& afdrar&l héi\gnglﬁ 1&@&@&% )haﬁfé&:r (D) and an

uced crude conversion units RCCU
axially emepdmg wajl, wherearthe peinky ﬁﬁblgilmngﬂ §1<ﬁem§s aBwah %llepgthd?() greater

v s RCHYTLIEE B FLEGRLNRNS: W AAPAbAOHA 5 o

recycled material, primarily to produce notor or ot her

liquid fuels or naphthas of an avera%gqnvleiﬁlar
21, Awietted of owentainingr Soray Pager ¢t @ﬁ%&c@é bayed dyeriparlc into a

fluid str%ggthgfea[? gfisg l%g(lij ?r{hl&&fégﬁjoglxn g?ﬁl@ chgﬁ%)‘fl@né%steﬁgnﬁ.

Y carrle
previn@b &tspfa@&otzﬂe Mﬁ:ﬁm@ing&dﬁ ezt (ﬁ@(ﬂlnkég‘rzem;ay pattern into the
Fahrenheit; and b) with a SO|Id esent duit f
vessel, whesein EcPrayozas @oqn@psetstglg 1%15@@;:1?@ c%lf}% egft ohe inlet conduit for

recelvmg %{ ﬁgstt Hug 0%, bt %H(ﬁﬁfé{ ROmbBEn TRAS LR uARe MRHIE MY inlet member,

produc result as to yield, character of
the outldp mzmt@:t ddimﬁg)aeelxtexﬁorrseefacta and adileaBryerftapersuras enstuilaaiytsppeed

det erm nabl e degree.from.the result which would be
relative Eﬂ"’é‘ﬁg e’ fUhap R’SS gbthe On{l%ﬁ'r?‘?rﬂ%e material s under

ihR6 cﬁdgoal‘ﬁu@ts{}@c{ﬁo%rﬁ@ theh@s®@me but in the absence of

such catal yst. [00047] Al'so t pically in such. units

frdyidinge ponlitrafiboss mAtberatcarly g@SSﬁ@@%‘?ﬁé fifed SAthit pEssBeHIve
aperturezagﬁégp rq'lglg;aﬁtoﬁﬁ cag?lgqlrte in hANSRES ?Jahfs@(@hytﬁ a@@és‘f‘@ﬁé‘mlet conduit

I'S nal nt ai ne e reaction
having aﬂ@ﬂ@ch'(ﬂ) itven cﬂl@ﬁl@ie@(D)aaﬂ‘d ai o6t i ol 2 tep@iclg weadl, oherdeimthe yx1ally

di vided solid catal yst disperse
extendmgaw@i} S embengBITaY AR ST B ohan AL ARGl Biadye (o the exterior
f jcatalyst in the reaction zone is
anﬁwe%ﬁ ?ﬁ e%&%ﬁ @jéégﬁage residence tinme of the
hydrocarbon vapors in the reaction zone. [00048] In
FI GS. 8A-8B, another enbbdi nent of a nozzle of the
present invention is indicated generally by the
ref erence nunber 110. The nozzle 110 is simlar in
certain respects to the nozzle 10 descri bed above with
reference to FIGS. 5-7 and 10, and therefore like
ref erencenuneral s preceded by the nuneral "1" are used
to |nd|cate I|ke elenents Li ke the nozzle 10, the
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t hi ckness of about 3/16 inch. 5. A nozzle as defined
in claim3, wherein the vessel is at | east one of a
wae a0al1yopg cracki ng vessel and a reduced crudePCT/US2008/053827

conversion vessel, the first fluid is a liquid, and

the second fluid is a gas. 6. A nozzle as defined in
claim5b5, wherein the first fluid is oil and the second
fluid..i t . ' [ ' ,
e B AR 1P 550 SR A0 b g

comuni cation between the inlet portion and the outl et
portion for m xing first and second fluids there

. .. 8. .
22, Avmaed pedefincgdn Fiaee 21 nVharain thervessah it 4 dvastiif it iAsp gy tigrcracking
vessel aAder?&{ce@ gﬁl&% %Bﬁvelrsg&?@e%gel.bet ween the mxing chamber and
I'nl"et, and extending transversely relative to an
el ongated axis of the inlet for receiving a portion of

the first and.second fluids and .creating a sw.rlin
23 Aetiedes O AaTRet Whergnafe Tud o it il Gredfand at eas
one fluidR R bidhfzddinARaBPERXhdREGhY central portion ther eof

for receiving a portion of the first and second fl uids

and creating a substantially axial flow 9. A spray

nozzl e for.dischar.ging at | east .on g 10 g :
2. A gEFe R bR Pe R ahd 18 I ual Petothdnd @ hream in
vessel, WHeZth thedlolAE Sltdrh eheffl Wb aairisesbe Ofiidistrearh iniihe vidinieast theinozzle

the vicinity of the nozzle to inhibit erosion of the

to inhibiherggipe ofithg nearlnend mainkin thssRIAY Patterar the NPRde FIRpIINS:

co i S ng: j Lping jat | east one inl et
6%{1(?%115}%% 2‘%?‘: ﬁeq{llﬁgﬁngp%’ryélg nmuni cation with the
an gt in fhel auihetica@hiwitnge areteshiceutlerdegininzanexgnidr surface and
I [t f t | ar | d rel at.i t
cvo el it L BB 0L 2L Y, aRcel Ll O 8 e
continudd BE’%' defi¥in®a fity BTREE SRR a [RPDAL) hhd 4 8Bmeter (D)
W thin a réespective aperture and defining an outl et
angularlp peerctdiradative t6 Eanhcbtio mhoutitbatdntal asis ¢f theeutdat an@ asfluidne

i.nl.et conduit havini lepgth, (L nd di aneter, (D
communigRiOh AN 62D Rl Ay oo PE R gt ey a
length (B)4ERE! R WEut 1 BhENHS R kv @kiéridr sifge Bnd X)D Brae dastrabout

than about 1/8 inch relative to the exterior surface
12 and L/Dis at |east about 1/2. 10. A nozzle as defined

inclaim9, wherein the inlet receives a first fluid

and a second fluid, and each outlet aperture defines a

flow axis for directing a mxture of first and second

fluids in an atom zed spray through the outl et
aperture in the direction of the respective flow axis.

11. A nozzle as defined in claim 10, wherein

approximately all of the flow axes of the outl et

apertures are directed toward a target within the
vessel for atom zing and directing a m xture of the
first and second fluids in a spray pattern flowing in

a direction across the target, and the target is

substantially |ocated within a plane extending in the

flow direction of the spray pattern.12. A spray nozzle
as defined in claim9, wherein the axially extending

wal | has a wall thickness of about 3/16 inch. 13. A

nozzle as defined in claim11l, wherein the vessel is

at |l east one of a catalytic cracking vessel and a

reduced crude conversion vessel, the first fluid is a

liquid, and the second fluid is a gas. 14. A nozzle as

defined in claim13, wherein the first fluid is oi

and the second fluid is steam 15. A nozzle as defined

inclaim9, further conptd sing a mixing chanber in

fluid conmuni cati on between the inlet portion and the
outl et portion for mxing first and second fl uids
therein. 16. A nozzle as defined in claim?15, further
conprising at | east one vane | ocated between the

m xi ng chanber and inlet, and extending transversely

relative to an elongated axis of the inlet for
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