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NANOPARTI CULATE COVPCSI TI ONS OF ANG OGENESI S

| NHI Bl TORS CROSS- REFERENCE TO RELATED APPLI CATI ONS The
w@e@saneomppl i cation clainms priority to US PatBeOI/US2009/036965

Application No. 12/076,247, filed March 14, 2008, the

entire disclosure of which is incorporated herein by

reference in its entirety. FIELD OF THE | NVENTI ON The

present invention is directed to nanoparticulate

NANOPARNIE UL TE M OONS B AN AL TE AT PORs

I NVENTI ON A. Background Regardi ng hbnopartlculate
Conposi tions Nanoparticul ate conpositions, first
nggg't P%‘kdﬁs REFERRNCE TWREY AT D 8Pl oﬁ§g| b
t hqmapmsémtcapphcadlbﬁgms proragen UShadn ghpptisaionab. dnt0ye6,247,
e surface thereof a non-cross]inked surface
ﬁledsMa@m 147 2908, ﬁhﬁa egtirgdiagiesusnot whigh i lﬁﬁqrav@rﬁéimer%@ By refergpee in
osed in the '684 patent, as the '684 patent does
its eﬁiﬂn% . . S S
not “descri be nanoparticul ate conp03|t|ons conpri si ng
an angi ogenesi s inhibitor. The 684 patent describes a

met hod of screeninc active ents to identify useful

surface stabilizefELZOF EHE MVENTION;ducti on of a
na [
ot 2P PrabdnThfof ATERl O RundiisBlate SRRy of ngiogenesi
inhibits agUhemedas Bdakias epandih€ slohtcenosigesd. ti on for all
active agents. Methods of making nanoparticul ate
conpositions are descrlbed |n for exanple, U S
Pat ent Nos. | ‘ for "Method
of G&indi ng PRarac . o =S. Pat ent
No. 5,718, 388, for "Cbntlnuous N@thod of Ginding
Phar maceuti cal Substances;" and U S. Patent No.
5, I peutic
A 3 BRI R R i e
NaNapapatmmuatatcempommm ﬁrso dsscabe:l al86. ElasmirNdn el 4|55ﬁ84 (“the
. ) g t ent 5,298, égz for
6841 R A S @arﬂrs ﬁtm%aﬁgqu@rp@%lzs SPpRY SPRTasHAE PE @gnostlc agent

havﬂli\%eﬁﬁgl%tdt 1 R@g shﬁgéttﬁéﬂel)ﬁ a?l%d %sslmﬁec?ﬁg%é? %tﬁg@&er. This

uce Particle Size
invention is an improvement over that disclosed in the ‘684 patent, as the ‘684 patent does

not describe nanoparticulate compositions comprising an angiogenesis inhibitor.

The ‘684 patent describes a method of screening active agents to identify useful
surface stabilizers that enable the production of a nanoparticulate composition. Not all
surface stabilizers will function to produce a stable, non-agglomerated nanoparticulate
composition for all active agents.

Methods of making nanoparticulate compositions are described in, for example,
U.S. Patent Nos. 5,518,187 and 5,862,999, both for “Method of Grinding Pharmaceutical
Substances;” U.S. Patent No. 5,718,388, for “Continuous Method of Grinding
Pharmaceutical Substances;” and U.S. Patent No. 5,510,118 for “Process of Preparing
Therapeutic Compositions Containing Nanoparticles.”

Nanoparticulate compositions are also described in, for example, U.S. Patent Nos.

5,298,262 for “Use of lonic Cloud Point Modifiers to Prevent Particle Aggregation During
1
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Lyophilization;" 5,318,767 for "X-Ray Contrast
Conpositions Useful in Medical Imging;" 5,326,552 for

w0 Mwgel46Bor mul ati on For Nanoparti cul ate X- Ray BIDUS2009/036965
Pool Contrast Agents Using Hi gh Ml ecul ar Wi ght
Non-ionic Surfactants;" 5,328,404 for "Method of X-Ray
| magi ng Using I odi nated Aromati c Propanedi oates;"
5,336,507 for "Use of Charged Phospholipids to Reduce

Sterl@%&%}l FEISG& ﬁ?o‘%“‘%@%&ia"t%I;,{edﬁcg’l?é?g?l@"smq%roxﬁﬁEﬂ‘m tions

I’'sing revent  Parti gregari on

Lyolﬂﬁlizaltlﬁﬁf e, W7abt 1 X R4y 'CmtB4EC olgosttvns ‘Udsful &f Medical
Non-1onic G oud Point Mdifiers to Mnimze
Imagiagio §af20i584d [fert é\lm@bF@@mI@tm Hosi N aﬁgp@tl@rlaue iz &ey Bieod Pool

for br L ne [L1,@S
Coneas%% gtgﬁsuh%Hl 1\%81 By t@ge}g%gﬂlop 91} u acgau%g, ggg 4P for
“Metﬂdﬁebfo{ REY lmﬁglﬁgi fladaﬁata@szurém@ticspxbpmféﬁm&@t’ 596,307 for
ggregation During Sterilization;" 5,399, 363 and

“US<50 Glaprg8i3Phaspharipi dsr to'Rednecenapericla Aggrpentionars 40,564 for

« | for, = | bl

ForRgRIRR Sor e Sing (2l L& Bibre Rt bUREE AdRBHPT B osrraste e

StabERGABCRIFEND OFaNc Non- WAl Giddd Pernt Mdueri@l olviimuaRol
as a Nanoparticulate Stabilizer;" 5,447,710 for

Nanopasti¢idete faeragaiomguniag Stsaitizatiut 53,8490 hfpr BPsparationhnd

Co A ul :
Maggaﬁ%@f’%%%g% e gy oy 240 LK o
WA&'MG&%@% plevieht PG 1€ AlootdFREINDUrInSS Bz AR, f O

"Fornmul ati ons of Oral Gastroi nt estinal Diagnostic
5,39X3RApnCoHHO# 483, bagetor SSimraccdytbdifiad A@ncw%‘hNanOpartlcles

5401 42 55 W pap bR RiAE %ﬂ@%ﬂ%ﬁ&%ﬁﬁ% it
Res&fﬂﬁéeaEﬁHaﬂgetﬁ\{lﬁ rﬁ%%gts Phospholy ﬂBir dgsd & R ?@l as a Nanoparticulate
Aggr egat i on; . 683 for Nanopartl cul ate

Stabidizag i 6 g/ 7 1 Mﬁxre M@hocbﬁuml\éamg@ldmme&u@ge X-IRayBlGod Poalst

Confs§ st 35 FefiavE e B Bist el RO SUT PO T 1103 for “X
Ray %’oﬁﬁf)(st% 0@§1‘bn£@§5ﬁ1§1nfl\q5d1§!thglq ﬁg@lS 4366d44l(-)yfgphl@c;rhﬁllat18ns of

System I magi ng; " 5,51 noparticul ate
OralRgastrolnagstion D itaginst2 X- Ra.§8Cfmtras't Ngntupar Combinatien w1th

| ododi Pg m de Sﬂf& Contr

Phalﬂgﬂ@ﬁ%w Ce%Dﬁ%%é?%r ShUss KA g%ea@%% Foparticle

n?o@fﬁﬁhge ﬁ[tal_'fﬁ{ éaapho l tto 'ﬁ%ﬁﬁ‘éeSA%ﬁ%%a@ﬂoﬁo% 0683 for

nd Lynp at i c m | ma 5 543,13 Pridcess

“NawdpaRi caypeee Diugnbfstﬁdylx@d lﬂaﬂmﬂue Anhydrldes as X-Ray Contrast Agents for
Blood Pool and Lymphatic System Imaging;” 5,500,204 for ‘“Nanoparticulate Diagnostic
Dimers as X-Ray Contrast Agents for Blood Pool and Lymphatic System Imaging;”
5,518,738 for “Nanoparticulate NSAID Formulations;” 5,521,218 for “Nanoparticulate
Iododipamide Derivatives for Use as X-Ray Contrast Agents;” 5,525,328 for
“Nanoparticulate Diagnostic Diatrizoxy Ester X-Ray Contrast Agents for Blood Pool and
Lymphatic System Imaging;” 5,543,133 for “Process of Preparing X-Ray Contrast
Compositions Containing Nanoparticles;” 5,552,160 for “Surface Modified NSAID

Nanoparticles;” 5,560,931 for “Formulations of Compounds as Nanoparticulate

Dispersions in Digestible Oils or Fatty Acids;” 5,565,188 for “Polyalkylene Block
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Conposi tions Containing Nanoparticles;" 5,552,160 for
"Surface Modified NSAI D Nanoparticles;" 5,560,931 for
w0 BEwpiridess | ons of Conpounds as Nanoparti cul at ePCT/US2009/036965
Di spersions in Digestible Gls or Fatty Acids;" 5,565,
188 for "Pol yal kyl ene Bl ockCopol ynmers as Surface
Modi fiers for Nanoparticles;" 5,569,448 for "Sul fated
Non-ionic Bl ock Copol yner Surfactant as Stabilizer
(N for i s L e 0.0 for .
CopRA RIS e MERRRBE Kol o PR BRSO o e Vi
BlodR Gl yih@Surfiabtabl Gesibilte (Qatisgsdfor Naadparthdé dsmpositions;”
5,573,749 for "Nanoparticul ate D agnostic Mxed
5.57&28 0 by IFoemplaiiens Qfé&rm@uxdmN@mﬂmgtateA@@m@wﬂb i Digestible
.1.Bl Raal. 5 I C teml I NG\ r:D 750 .
Oils By PR ST My g PR TP AP R L bR i
Any8riebds B8Ray OonfriRe Aigs e F&d Wosd Nesamantynphb@d Systérh Maaging;”
Matrices Wth Protective Overcoats;" 5,580,579 for ,
5,573 859 éors aiagriosec Iadedeg SrRap Contrast Agendy,” F54878 srngedispersible

Nan rticl t abi.l.i,.zed. b I.gh |l e r i . .
NendRERRR G E RS R RR N v BT oS Dl Ty S e gpecific
Adhedien Wuthad HRIGI Dhct@ahg KasdfagiddseSthbiladd thngigAn@slctdlar Weight,

Agents in Conbinati on with Pharnmaceutically Acceptable
Linegr Bgly(cthybersg¥xidhP o gners;Buit J85el8 fox i TpemptaipheefcO@ki de

Gastr BN AP PRUR b s o o S BP a8l Pl A8 prae
ClaysM 4 $ & 49aBF op@picé midéyghg%ﬁ@mmélmgﬁi CHHASReRRurfactants as
D spersion Stabilizer;" 5,593,657 for "Novel Barium

Stab8adet Chatmps Ifeit NonopaSicalaid CoreposoyonNgT-, Dl 3 fan dMAlhddoNasoxen

Wlthﬁ%y?({%{a\éh%gy; &g‘%,&?gg ; ’ %g%]’;lg% ]?tq%glgzae;,i’ E%?g 3532%5 ‘%otv%[]harium
Salt E@frﬁ%&hﬁ’éﬂs@"ﬂ@oiﬁfed@y@h 0 | i SldA &shic %bil@e?ﬁﬂ ﬁ,%QQ,QS KtdraBugar

Contrast Agents and Oral Gastrointestinal Therapeutic
Basetifamfastaht for B%Bo&Salsors,628:0¢%d dar tlinpudadd obnakptiost ¢fcOral

M.xed. boni c. drides as XRa nt rast .Agent or .
Gas GG 150 S EE 1 STy SOl R h oot 5 B B Tapeutic
AgehRP 5 ;%ﬁﬂz%PWaA@mfégla% DigahOGE MixE 2L RGRUAAIRAL des as X-

Substances;" 5,718,919 for “Nanoparticles Containing

Ray Coatrit -Adenaroi Blved Pobl dndupmgfhene Sy8enidmaging; f50718,388 for

“Coptigigs S| GHELOT GBI DS R GRopRIREIGR o 15910 fo

‘ e 1 Rt Nesas Foul rfoukatd
N R e 2T P T Y 635 %0
ContatangBeglstathk same Nemopartiakeilisgeradns;uf@dr, 025 for “Reduction of
L NN G R A

ReacI:ItM?lE;h %%5,829 “Nanocrystalline Formulations of Human Immunodeficiency Virus
(HIV) Protease Inhibitors Using Cellulosic Surface Stabilizers;” 6,068,858 for “Methods
of Making Nanocrystalline Formulations of Human Immunodeficiency Virus (HIV)
Protease Inhibitors Using Cellulosic Surface Stabilizers;” 6,153,225 for “Injectable
Formulations of Nanoparticulate Naproxen;” 6,165,506 for “New Solid Dose Form of
Nanoparticulate Naproxen;” 6,221,400 for “Methods of Treating Mammals Using
Nanocrystalline Formulations of Human Immunodeficiency Virus (HIV) Protease

Inhibitors;” 6,264,922 for “Nebulized Aerosols Containing Nanoparticle Dispersions;”
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of Maki ng Nanocrystalline Formnulations of Human

| mmunodeficiency Virus (H'V) Protease |Inhibitors Using
w@200bi4e3 ¢ Surface Stabilizers;" 6,153,225 f oPCT/US2009/036965

"I njectable Formul ati ons of Nanoparticul ate Naproxen;"

6, 165,506 for "New Solid Dose Form of Nanoparticul ate

Napr oxen;" 6,221,400 for "Methods of Treating Manmal s

Usi ng Nanocrystalline Formulations of Human

defi.gci Vi ( i bi S: o
e R (N
Nandjsur@gla ConfPositibh§P 6290806 for6126 6f PBE-Dearivatiked hipiss dsPurface

Preventi ng Cryst al Gowh and Particle Aggregation in

StabNgzsespar Nﬂmr@ﬁ@m@@ Sopmpesigons; 6037008 brf Blapldbslalsuﬁegratmg
Soli 6%1%“ V I Ze éog)bgé farS‘S§Hd,fD%g 5?% ab' ] I 5&0&%851}}?%

nop art nposi ti Ons;

Corﬂ?éi%in@g %s glgm @ﬁhblﬂatgnfdf am£ﬁ&1mrmce S@abdir BREDicRtyl

ol | e Nanoparticul ate nposi tions Conprising a
SodigymeylfisyedivatGod ﬁ‘d128§t114 o’ 6}10aaihpwaﬁ?émp@msul@fea@@posmons having

cat Gt Sy B e ORINIS 0L SN DB € T A 602381 for

“Meqmwta @ﬁ'§g dﬁ@%‘d@ﬁiv&ﬁ\td BB uBp&Wh AE Rovedr dRitHJidBStial tract,” all of
6, 431, 47 for mal | Scal e I1;" and 6,432,381 for

whichiviee hngificby incarngeatidhy thfergnate T eddigion,d). 8 hRatengfaplication No.

200 FRA2F s AR P aPLFEa o rekobr eeslf (b N eutate
ConlpoSitiomat 88cribeRan6 r’u&ﬂat%"éom%@ﬁg%l gRIR sﬁémﬁé&l‘l@hﬁ&ﬁﬁ&ated by
on January 31, 200 for "Control | ed Rel ease

rd%mmnnpartlculate Cbnp05|t|ons " descri bes
i cul at e osi tians,

FhhebeatyparGrerans R oot DoaRRI T HmI LS. Paen

Nos 04317‘33334584 foP nﬁarﬁﬁlﬁat@ @ﬁ?ﬁﬁo@ﬁfén' afd Use ’Th@?&@m &ntlﬂfillc%blal Agent;”
Pat ent Nos. 4, 783, for "Particul ate Conposition and

4,826:689 Tore ﬁ\é@ho@@rmmmg Umﬂmndbf S@drﬂamclﬂs 896 V8- heoluble

"Method fo Si
Orepst BPPASEIS IS gt Vet st akins o isp §Plrtictes From
InsohMFé @&q{a&ﬁfds Nbék741952§%f %l@aymﬁ'l 21‘?’(91 E%ég[a?éd%r&{s%mcles of

I'nsol ubf' e Conpounds;" 5,7 rasmal
Umﬂ@lunSa@g:oeﬁaﬂrq:q)lr@ﬁwl%umawWmthesamdfMemods)’F andSh, 76,8121, for

i ENtT in Gas B&bb es Wthin and gg th ,and
Utesong B e Feigielos it Famaing Bopad ek S Tor
Enhancing U trasound Back Scatter."™ B. Background
Regar di ng Angi ogenesi s | nhibitors Angi ogenesi s neans
t h@. f or Batkgrouatl Regardihg dthgiegenedis Inhibitors angi ogenesi s
i's
Angiogenesis means the formation of new blood vessels. Tumor angiogenesis is
the growth of blood vessels from surrounding tissue to a solid tumor, caused by the release
of chemicals by the tumor. Other chemicals, called angiogenesis inhibitors, signal the
process to stop. Angiogenesis plays an important role in the growth and spread of cancer,
as new blood vessels "feed" the cancer cells with oxygen and nutrients, allowing these cells
to grow, invade nearby tissue, spread to other parts of the body, and form new colonies of
cancer cells. Because cancer cannot grow or spread without the formation of new blood
vessels, angiogenesis inhibitors can be useful in preventing the growth of cancer by

blocking the formation of new blood vessels from surrounding tissue to a solid tumor. This

4
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acig vessel s into asehkigd tunor. O her known angi ogenesi s

EMD AgBiTors i ng¢

L AWK tandd tHat i@Bcthe BBdicd ds Bl dnBndePand SME@IBobhesis drug.

endo@@pbretastatl i
t hese conpoung
detai |l ed descl

A dRRGhat & B4R studiBd@r #sABMYtd B8ent tHel3RD WA of new blood
I SesseSUkt@oNd tulnSr. Fadosttintbelofks WathetmilyMpiRgs called
higloeiass iafibi®8l ect angi ogenesi s

IM-861hi bi t ors ar ¢

> A atieamedd @tug@ Wt belongs to the family of drugs called angiogenesis
inhibitors.

marimastat

An anticancer drug that belongs to the family of drugs called angiogenesis
inhibitors. Marimastat is a MMP inhibitor.

matrix metalloproteinase

A member of a group of enzymes that can break down proteins, such as
collagen, that are normally found in the spaces between cells in tissues (i.e.,
extracellular matrix proteins). Because these enzymes need zinc or calcium
atoms to work properly, they are called metalloproteinases. Matrix
metalloproteinases are involved in wound healing, angiogenesis, and tumor
cell metastasis.

penicillamine A drug that removes copper from the body and is used to treat diseases in
which there is an excess of this metal. It is also being studied as a possible
angiogenesis inhibitor in brain tumors.

PTK787/ZK 222584 An anticancer drug that belongs to the family of drugs called angiogenesis
inhibitors.

RPL.4610 A substance that is being studied as a treatment for cancer. It belongs to the

family of drugs called angiogenesis inhibitors.
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Conbretastatin was di sclosed in the Journal of the

Nati onal Cancer Institute on April 5, 2000, as an
wan@oogesesi s i nhibitor isolated fromthe bar kp@f/Us2009/036965

South African species of willow tree. The conmpound is

described and clainmed in U S. Patent No. 4,996, 237,

assigned to the Arizona Board of Regents.

2- met hoxyestradi ol was disclosed in the Jour nal of the

Nat L orrai—Cancer Illbll luu—: on leb&sct 2000, —as an

)Y TTCOoT S ||||| Ul

squal%'ﬁiﬂe' 15(6%6‘0’ En ti & r?éll& thar lhelongs ‘E? ‘fﬁe )& qgl'zﬁs caﬁ' 510 g%’ mB‘l ﬁ1![0¥s. It

prevents the growth of new fritQa soh

ri-ssion—fot 1 e
SUSASIEOVI des an o %laﬁ:tf%zl%vcéﬁjg?% %lolg%s tothe fhhil fﬁlju ég‘ﬁéd 210, enesm

1= 1fden 1n 1
2 of US Pate s tﬂé@ollo@mggﬂi Zﬂttﬂ/ﬁwvgi : ﬁ‘é-sit ctng/sghrycrgﬁ e

for treating manmalian Hiseasen rm,al%lpa@
undesi rabl e angi ogenesi s conpri sing admi ni st erl ng

2-met hoxyestradi ol . At the\54th neeting of the
Departnment of |Health and Hupyan Servi ces, Food and Drug
Adm ni stration, Center for g Eval uati on and
Research, Division of the director of the
Angi ogenesi s Fourtdat | i nf r mech t he conmittee about

t he angi ogenesi Loy activity of paclitaxel.
The Merck | ndé¢ St of Taxol (trademark nane

of pacl i taxel ) |states tthat the conpound was first
isolated fromthe bark of the Pacific yewtree. At the

thaligich neeting of diséhaDefvasstininiime ofideas ctaﬁedan@ogmﬁ&ﬁhlbﬂors It

Services, Eood PIyEdts the growihiphiesi biqod xgssels &
TNPeY(yg Eval uati oA %dhaﬁts@é%?ﬁ%ﬁe fa@%ﬁ Id6’1§ X, %ﬁaw%w It

Cormi-ttee—it LR gmwﬂ;w nqychlood yessl
angi ogenesi s i nhi bi tor Convent| onal tanoxifen is
gengric, as its isol ati.on and et|f| ian
o Offariua® T ahiifet S GBS AT Pl g fd s Ry

com@fe@agﬂiﬁhe athxclSagd ﬁlﬂﬂ}mfeﬁl VIO A tﬁ’écse bbRpoltafs SdtkarN; is soluble

6,516,. Newton, "Novel Chenotherapeutic Agent s for
in waive Wiosadatshd d@fscratlanmommcemgioﬁmpm inh(piors are glven below.

AL OB G Vs NS b G eVl 26 P B ik it e on
Apridb 2058 drPdfIondsA 1nhﬁﬁ5@ﬁ§l‘d¥e'dcfrdn@ HRIMAaNGF @Q&J‘[H"Atﬁtlcan

new agents such as thalidom de, suranm n, and
speciaroif malewtree LTk esspemndas dc;schléedgmdgéznﬁsdsn URe dateat Dps

4 9923@7 Callsmg}le(ﬁ to tﬁgglnlzgr?at lgoar of Rgglge%%shem

2-methoxyestradiol was disclosed in the Journal of the National Cancer Institute
on April 5, 2000, as an angiogenesis inhibitor. In a press release of February 14, 2000,
Entremed, Inc., in Rockville, MD was given permission for Phase I trials of 2ME2.
Entremed provides an overview of 2ME2 on their web site. Claim 2 of U.S. Patent No.
5,504,074 is directed to a method for treating mammalian disease characterized by
undesirable angiogenesis comprising administering 2-methoxyestradiol.

At the 54™ meeting of the Department of Health and Human Services, Food and
Drug Administration, Center for Drug Evaluation and Research, Division of Oncology, the
director of the Angiogenesis Foundation informed the committee about the angiogenesis

inhibitory activity of paclitaxel. The Merck Index listing of Taxol (trademark name of
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Phar macol ., 617:253-70 (2001), disclose that TNP-470
is an angi ogenesis inhibitor. Caiml of U S. Patent
WON2009581466%6, 172, assigned to Takeda Chemni cal | nPUBUS108%036965

Ltd., is directed to O (chl oroacetyl car banoyl)

fumagi Il ol (TNP-470). Exanple 8 of this patent

di scl oses that TNP-470 is obtained fromsilica ge

with a mxture of n-hexane and ethyl acetate.

r I.don de'cs e 110

pach%Pe %t%?&%? tﬁé@ Qﬁo\%re{e}ffﬁr tlg&‘%lt%g fidpt @%gtg%sl& SEhS PAEHEHw
tree@anti angi ogeni ¢ activity. Kenyon et al., "Effects of

thalldon1de and rel ated netabolites |n a nopuse cornea
modé theot" Haestwg @l the Pensriment of Iészerlth gagldlymaan Services, Food and

Dru%ﬁﬁ[dgumst%f?t%n( ?1?‘[@1) forwu a?lu t10 mar%%n?jjncol% giq 2 and

are

AdeSBi'}eﬂ)Mnﬁ%&r it&chs bébo&eﬂ mlﬂit hﬁﬁkfﬂl%ﬁ is & hkSGRAeHd 1nﬁib1tor

"I ntravenous formnul ations of the enantioners of ,
Cony¢pionalgaingeifenply gengitcokd tetsplatiemaend idemtifsggation were described in the

nmacaodynam ¢ characterizati in man,.'.J., R
196 ARG XA o ORRRTT RO, i TE¢ B2 GTTR Patent No.
45381308 that the R-isonmer provides the drug's sedative
effect, and that the S-isonmer is responsible for the
bi Newtetef Novel Gsswdhcaansatioighnts fier thg drgatment o§Bzgin Cancer,”

R G e e
ang15> nRHE aNPbrafh théfbr 3RAsbRAENAS fahRts BHARrHoAI ﬂtl%?én%oﬁﬁ with

al i dom de are converted back into the racemate in
neW\ag@rrt@smhdls ithralidpnade, Sgemal, 9nd Dragma¥epi cs, above. The

d f d i t.el ft .t t .
odiReT st R ReaRa R eanEoTseBthsTricsl NeRBFTBONT dloctin
PhathYc@l 9[20'25@0706(9901)' @1@&1&%@ th§t ©Sb-aAbY hssdfheéglfﬁf%ﬁésmaﬁﬁ%ﬁtoﬂ
hours. he clains of U S. Patent No , I24, 322 recite

Clalaqhebe§ Phtahi Narf, b, E13l, assignad toTaleids Kdemidaé Industries Ltd., is

direPE R OdeHaroarery b tyapantur s TSR P Puie & pfths parent
dlscﬁ)%sl{ﬁ!ltefﬁﬂ“ ano ﬁﬂ%t&lﬁ&?ﬁ&hesﬂﬁfa deD@lth 49k A8 ofhEthne and

enabl es intravenous adm nistration of the enantioners.
cthylweptegenesi s inhibitors currently in clinical trials
i nclude the foll ow pg. i : :
%ﬁﬁer}mmwwe@ﬂ tgaﬂwoe}lﬁierﬂ Erptiomersreyegbhatibp Rov @Rpomer

has th@@t? n%Q{?é %eh@@ae%@?tﬁ KERRR04 %EE%%@cts JTRAAIBRA and

synt he i bitor; tetracycline
relatdd& me\‘/edbbhtee Jn a mouse corneal model of neovascularlzatlon Exp. Eye Res.,

64:971-978 (1997). Moreover, the immunomodulating and anti-inflammatory effects of
thalidomide are likely chiefly exerted by S-thalidomide. Eriksson et al., “Intravenous
formulations of the enantiomers of thalidomide: Pharmacokinetic and initial
pharmacodynamic characterization in man,” J. Pharm. Pharmacol., 52:807-817 (2000).
Other studies have shown that the R-isomer provides the drug's sedative effect, and
that the S-isomer is responsible for the birth defects associated with the agent. C. Star,
“Splitting pairs: molecular maneuver aims for better drugs,” Drug Topics, 136(15):26

(Aug. 3, 1992).



10

15

20

25

30

neovastat (naturally occurring MV inhibitor),

BVS- 275291 (synthetic MW inihibitor), thalidom de,
waouwahawdhe (extract from dogfish shark |iver;PCHOE1909/636965

sodi um hydr ogen exchanger, NHE3), 2-ME (i nhibition of

endot helial cells), SU6668 (bl ocks VEGF, FG-, and PDGF

receptor signaling), interferon-al pha (inhibition of

bFGF and VEGF production), anti-VEG- anti body

{ nor o PO 1 pR e e P TS B @Rk
convekted ksckt in® thetRgmaft ipHEELRd RHendet hBbiMg depics, above. The
surface), EMD12 1974 (snmall nol ecul e bl ocker of

antifade dgformesd ramedintebnafton sy ragrternl adaninisyatignaefedne offje isomers of
(inhjbitor of, cal ci.ym i nfl . |l ecoxi b nzymne
bt Bl e SRR T b af ot RORY.

(UEhe eRithabf OB, PhtehtNErd, B7403D 202 6FPauBEus tRallddmid@tslutions of
I MB62 (unknown mechani sm. Additionally, the foll ow ng

citheyriled B ge Aeonprtiqmys pf thelidoraide. diceerlgde thardisdhesure of the patent,
Cal Bi oChen(r) ca 0g.at, _page xxxiii.:. Am Il qgr.i.de
the GRS aT st ae PPl e e R Shbige it o b gptes .
intraliBiBUR 2B Stedtidhiof tHY emaBtiork@dt opri |,
DL- al pha-Di fl uoronet hyl ornithine HO , Human

Redogisigreais iBhidgstsauiraftng dinsebinals(iptlodd thepaliavongs)
e RS B B LS A T ES 604 160 a7

6DD204BEERSC N (hildimBYtat €0l-1 GRRUeHE RIIP ikisikdelelddycline derivative),
Fumagi | Iin (Aspergill usfufmagatus), Herbinycin A

neovastat @ptuosicesutig, MMBHptibary)p BYH:L TR0 (amitthéic MMPsigihibitor),

A A R T -
excHaB3rNN A ERG 8RRt HBitiok BN RIothNRNEARE RUGABS (HaMENARSE ] FGF,

A, dr oxypr ogest erone Acet ate,
and PRt hoopy@ssignating)l inkérfeoany-elpha @nkGitjontdd bl FReddiBGRant

Pl acent al _ Ri honucl ease | nhibitaor, K Sodi um Sal t ramn,
produsirit Y it B e PP LB SR Hothetil Hrowth
factc%g?@:@jp)ﬂ M di BoY (VRaxlh %ﬁ ‘éﬁlr‘%%)eﬁ]ﬂl fat Blocl8f the integrin present on

al | oprotei nase 1, Reconbi nant Human Ti ssue
enddtidiiabedlbsurfate )VEVHD 1207 4 { smiatlaseledyle RechernfnatagritHpmesent on

endalBl] FApTSEE ad (G SAHo ELGHBITA: SHFRK R el

oxyghAQVS O}E-iZZf, %Eﬂéﬂ(lﬁ[%:? ércegﬂlmig’ﬁ Bpﬁlt&ferodni %agrnma and IP-10), and

tal |l oprot el nase 2. ground Regar

IM8ED éunkadbwh ehedhatismh)Y.i s Rheumatoid arthritis (RA) is a

ch rA%mtlcohale ftllleafgﬁggv?nrgyanagyot g(e)ilerggsu irrlﬁibgtio?soagrg {scltogle tin the
CalBioChem® catalog at page xxxiii: Amilloride, Human Angiostatin® Protein, Human
Angiostatin K1-3, Human Angiostatin K1-5, Captopril, DL-alpha-Difluoromethylornithine
HCIl, Human Recombinant Endostatin™ Protein (Pichia pastoris), Mouse Recombinant
Endostatin™ Protein (Pichia pastoris), Mouse Recombinant His-Tag® Endostatin™
Protein (Spodoptera frugiperda), Fumagillin (Aspergillus fumagatus), Herbimycin A
(Streptomyces sp), 4-Hydroxyphenylretinamide, Mouse Recombinant alpha-interferon (E.

coli), Human Recombinant gamma-interferon (£. coli), Juglone, Laminin Hexapeptide,

Laminin Pentapeptide, Lavendustin A, Medroxyprogesterone Acetate, 2-Methoxyestradiol,
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| eads to substantial |oss of nobility due to pain,
stiffness, swelling and deformty of joints. The
w@ewefi4eys of the di sease is indicated by the fRCT/US1989/036965
the National Institutes of Health has estimted a
i fespan reduction of 10 to 20 years for individuals
havi ng RA.. Al though the exact cause of the disease is
unknown, RA is characterized by inflanmmtion of the
Miné{ygﬂ%{é Al 'ﬁ%&?ﬁ@iq@t!}ﬁan??%&%ﬁ]dbbﬂw&sgEnhﬁﬁ?orl Qddidh salt
and ahgi ogenesi s och, € rol e of angi ogenesis in
SuraintigUPBITO kG chid B Hulia: PliteR e Throe oS ive RicSombiAit. BdviLMissuc
Dis. 59 (Suppl. 1): i65-i71, 2000). Because the
Inhibitpgiod dbaidkipsotpiagsecha iiseombingnt Higaa Bissupelnhipefor of
[ | Ve o .Ql nt. ruct ' I te LZ
MerISHRAER e B b E TR Mo G a o s TP BB of
Met@lop@dteinase™) @h@ BeORHbifard Mk AERINAINQIEld B héWikltFiBroblast Tissue
pat hogeni c and therapeutic inplications,” Annals of
hmﬂﬂﬁéOﬁgéﬁﬁEWWﬁmBﬁ%éhses 51: 919-925, 1992). In general,
the occurrence of RAin wonen is three tines higher
than that in nen. It has been reported that pregnhancy
or ¢, he Paek@dunddegapding ¥aitudldtsidi Afthsitishe synptons of
RA (stensen, "Sex hornones and pregnancy in Rheunatoid
Arthritis and system ¢ Lupus Erythematosus,"” Annals of
t h&hblewatyal dcthicia R Ay isof clseniena8smBiatiry dddimddne di9@dyr. that

SRS oS o, SSUSBE T s
The éé%”eﬁr}ig{ ?fthé dfg‘gﬂ@ géﬁgﬁicﬁféh %9 '“[he’l’étét' %Qﬁhe ?Qggéﬂal TERRLLs éf*}ifl’éalth has

oxyestra significantly suppresses type |
estimmabd atjénpamadeathnaftline 20 geark-tor imdiantphle hatin$R APat ent
Nos. . 7,135,581, 6,995,278, 6,673,828, and 6,518, 298
deddthpigh 1R sxacs caysgoh heydissesaigivaknomiy RA & dasrcisgscdhby

infl bl o} Al b FRRLE e HAARIENin N6 HBToiny and
angiagdniesib (Kodh, &Mk @ild of hptlgehsishirhaacitoidiattiridandedrave t he
advantage of little toxicity and not estrogenjc.

¢ _bein ]
devalepmsnds. . Aridtisved i i?a(\ﬁ&pplaﬁ): 163 719?-0(?% Beerso thedegiggencsis
r ced:f or i - | C | -
o RS B0 PSP SR B
“an dMBiteyt Andhp eh &g dissase h 6Co 12H REN 30 XY el t Aadiogkendsideid rhdignatoid
trademark of PANZEMr) is in two segarate clinical
arthitiy: RREGOSEANEND PRI CTBWP ligdinger ApaatoneiaRieymaric Phwgees S1:
919§2§Jﬁ@bfal trial, and PANZEMr) for treatnment of RA
has j'us
In general, the occurrence of RA in women is three times higher than that in men.
It has been reported that pregnancy or the presence of estrogen alleviates the symptoms of
RA (@stensen, “Sex hormones and pregnancy in Rheumatoid Arthritis and systemic Lupus
Erythematosus,” Annals of the New York Academy of Sciences 876: 131-144, 1999).
2-methoxyestradiol (a derivative of estrogen) is an endogenous metabolite of
estradiol. Josefsson et al. (Arthritis & Rheumatism 40: 154-163: 2005) report that 2-
methoxyestradiol significantly suppresses type Il collagen-induced arthritis. For example,
U.S. Patent Nos. 7,135,581, 6,995,278, 6,673,828, and 6,518,298 describe that 2-

methoxyestradiol and its analogs are used to treat inflammatory diseases, such as

rheumatoid arthritis. The compounds exhibit potent anti-tumor and anti-proliferative
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finished preclinical trial and Investigational New

Drug (IND) application has been accepted by the U. S.
wo-omd/ 1105 Drug Administration (FDA). Al citedPCT/US2009/036965

publications, patents and patent applications are

i ncorporated by reference. There is a need in the art

for nanoparticul ate conpositions of angi ogenesis

i nhi bitors and net hods of naking and using such

s TR AR BBk B b0 BOLLBHESTs s

impioSedibiogediRBilirPoNAB eP@pburkiylaad ecdbordRSib NGt SRS Ng
at | east one poorly sol ubl e angi ogenesi s inhibitor and

metaolifes ggrdesiied-sur f ace stabi | i zer aSSOC|ated with the

S ui’%ﬁi‘s&%l En%rhﬁeg rigc Ctg]%r ec{ y['?rg alﬁ% rtsAp ?{ ? %} hao‘g’(egs%adiol

ven ron1s ceu

und& MPESichiaPOsf EANZENST 3Gn 8w é sdpands &lhﬁcbbll aﬁaﬂs apgNgEITERCD for
i nhi bi tor conposition of the inventi

cancghteatmeeius iubmaseé@b@l@ﬁlttrléh enpP AN ?@ré@mqné ef Bu‘\ has just

fnih &8 e o 20 o 4T G U RSP S B ANDU P o s B
acceptéd fb3aRe OfS. tFaed hﬁﬁthigt Rimirddifhtion PPBANBACeuUt i cal |y

acceptable carrier, as well as any desired excipients.
| nAd cpteéfp@bh@dloeh‘@@@nmmd patchieanphigativas etet ineerporated by
P %P05|t|ons conpri se 2-methoxyestradiol. This
remﬁﬂ ention further discloses a method of making a
nanoparticul ate conposition having at |east one poorly
solTublegs ARSI ERESt forinBRb I Rllat@BsnAdsiti @R DF afFlBgenesis
~surface stabilizer associated with the surface of the
inhibifehi$ wid wethoduefmaking pibesieommshicemposibansackiemyesenposertipn
t.?ol bl e ngnopartlculate angi ogenesi s inhibitor with at
SIS ISR ONE S ur f ace stabilizer for a time and under
conditions sufficient to provide an angi ogenesi s
i nhi bitor/surf iV oFef 0 The surface
stabilizer can ARY HR ﬁ%m;%gN'l ogene3| s
i nhi bitor duri ter parti
o1 JLCPlsATR T HOR Dgeidp BBt Sl irgiopfBnt sfiafrising a
leastrRRBEy SMVBIRlah S obriess UAHiBRSr Al khgbnb @uﬁad&%&%ﬂ‘&e@ﬁssomated
treatnment conprrsing adm nistering to a manmal a
withttheswfreaof thelangiogéfesstinhibiterount  of a nanoparticul ate

anguogenest s Lt BLLOL SoTpost 1o, ASERLAL0G, LR,

comprising a nanoparticulate angiogenesis inhibitor composition of the invention. The

pharmaceutical compositions preferably comprise at least one poorly soluble angiogenesis
inhibitor, at least one surface stabilizer associated with the surface of the inhibitor, and a
pharmaceutically acceptable carrier, as well as any desired excipients. In a preferred
embodiment, the pharmaceutical compositions comprise 2-methoxyestradiol.

This invention further discloses a method of making a nanoparticulate composition
having at least one poorly soluble angiogenesis inhibitor and at least one surface stabilizer
associated with the surface of the inhibitor. Such a method comprises contacting a poorly
soluble nanoparticulate angiogenesis inhibitor with at least one surface stabilizer for a time

and under conditions sufficient to provide an angiogenesis inhibitor/surface stabilizer

10
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invention is related to a nethod of treating an
angi ogenic condition or an inflammtory condition. In
wa@2doani4ees enbodi ment, the angi ogeni ¢ conditi oPCDUS1008036965
inflammatory condition is rheumatoid arthritis. Both
the foregoing general description and the foll ow ng
detail ed description are exenplary and expl anatory and
are intended to provide further explanation of the
comhgs\{t?(w. R s%%’fagé ﬁﬁlﬁﬁ%g C% Bg [ orﬁgét&? Lfh t&day 90%?%@5% inﬁf%gcor either
ovel "features W e readi 'y apparent t00 ose
befoskidutigg or aftthrradlé sizé estuttich dfahé ondiogndsit aihitgr.
description of the invention. DETAI LED DESCRI PTI ON OF
THEhe RESRIT IO nTTRR isphEBeriirected éo & impthqdsofdfeaaens gomprising
admPnidt&id S‘r{o%gm?rpl oM )épag)%{l 'cdalld S O[YV%ra}/notulﬂﬁ E)f > ﬁa%%lpa?rticulate
nanopé? icul"ate conposi i‘ons of angi ogenesi's
angib@dhic ik LilSitdz @BmPEsi G EecoRiN@dt B8 af chfiord. A 0AB ¢hdEeInesHt, She
~ inhibitor conpositions of the invention include, but
inveptien aelateld e p arpthagh oftreptingan angiegesistcopflitign or am inflapymatory

| 1er | et .or,..other sol.id dosage.form size, or
condiift| B G Perim PRty A8 Gl EEYEian Byl motilory o
condOSER rBéurttidid aF@eHsred to obtain the sane
phar macol ogi cal effect as conpared to conventi ona

m Botthy serageing ecricnal iwssaiptivhend thedobewinggletadsd description are

i nhi bitor:. (4) increased ,bipavailahil.it s_conpar.ed
exerp Ay gy el RroEROPA R AR irtier By MEnRYRRAR
inveAREH RUBNRRUS OtRHOBICRT advaRtagS RS Addl BakiteShvN bdleadily
phar macoki netic profiies of the angi ogenesis inhibitor
appacempotioss gnledin thhart imovetht ifetowihg detaded drsstiptrancbfithe inlvention.
fed versus the fasted state; (6) bioequival ency of the
angi ogenesi s i nhi bitor conpositions of the invention

when adm pEgiagi §H DESCRIPTAON OFSPAEIRS ERTION St at e;

(7) inproved pharmacokinetic proiiles, (38 an
i ncr eased r.ate..of .di.ssol.uti,on for.the angio esi s
| nilBPRor dDrgdh i1 RS PG mibine g AMGREBeyer o

stableQRMERYHi @Nak c@%ﬁé@@n\éﬁf ahtiopanchioimbi@frs bhebsmpge.
angi ogenesi s inhibitor; (9) bioadhesive angi ogenesis
i nAidyhntages©d tsoasigtagenesis iphib)tor eranppstiong ehhiigvention include,

i nhi bi.tor, conpositions, of t.he inventi anbe sterile
but 47 Aol G TPPRIES SPRLSackiPT ahualc: PiuBF B Seild dfage
fornCOPM 08 khhI0AS0Rfmd 118 b YA doSdpeTarn:A8) HaAkr dBses of drug required
conjunction with other active agents. The invention

to olmiodhpseszepharhecoeg)ia gEnesis sompiicthita emventpebinidroersstalfine
forfy 18 ACURLL 00 Lot mulat ed of Coatl G 61 2l B80Sl
conventional microcrystalline forms of the same angiogenesis inhibitor; (5) substantially
similar pharmacokinetic profiles of the angiogenesis inhibitor compositions of the
invention when administered in the fed versus the fasted state; (6) bioequivalency of the
angiogenesis inhibitor compositions of the invention when administered in the fed versus
the fasted state; (7) improved pharmacokinetic profiles; (8) an increased rate of dissolution
for the angiogenesis inhibitor compositions of the invention as compared to conventional
microcrystalline forms of the same angiogenesis inhibitor; (9) bioadhesive angiogenesis

inhibitor compositions; (10) the angiogenesis inhibitor compositions of the invention can

11
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active agents, either conventional (solubilized or
m croparticul ate) or nanoparticul ate. Methods of using
wGEemb/1ewadi nat i on conpositions are al so enconpBSEEM00%/036965
the invention. The present invention is described
herei n using several definitions, as set forth bel ow
and t hroughout the application. "About” wll be
under st ood by persons of ordinary skill in the art and
] / e : ] iGh it |
v AR 8 ST LTI AR LRl o gl bioh o e
usedGih@shjuh&idpersloomepictioedpgiagy skill in the art given
the context in which it is used, "about"” will mean up
t o THF inyeoromensaspaeos Bic angiegestsiielipier qoamesitings ofstag
. hereiln w r ef ne abl r arti cl R
iR otd o SRR S P b AR P AEAR BRI GG TR g ipibgor
actividugBetk, MPRF &fivaiiohafl (s6RBHIZa4 6r Alicragai QUIRE Pérenadbartiulate.
interparticle attractive forces or otherw se increase
Methglsd psing Sechstopbinatipiepmpesitipesdrk ylse fenewnpagscddygha tnvention.
as-Msed herein . wth res t to a dru S shal
mo e Bt gLt e SRR oD e Rt AR fons RO forn
beloRNadTRGALRAI 6 appasfase for which the drug is
adm nistered in a significant nunber of subjects in

need\bolit suidlbetyndatstaedtby petsons oeordinasy skeldlint thaert and will vary to

"therapeutically effective nt,' administered t.o a
somg & ER e F cSbyde S hisgRed B s areriSrsgldBe frfiwiigh fre not
cleaPloRYsonP8f SlifRe) VR id the bF@RMdnNBe EdiRediis @ARASt HRSEd, “pEsht”

herein, even though such dosage is deened a

will ntee pp pe plus oainuself)f eof the paieplantermby t hose skilled in
the art, It.is to.be furth nder st.ood that dru
dodigett brEin TH BETEIED APor e Y ey B
angifRSRESE Phiifor Wattd1ds RILSIE BGR e difb 1 HUECUIAY 6] SoASmEBRINE &8
ih blood. "Conventional active agents or drugs" refers
interparticleratmantiop dorc¢soar| cdlieewese iswtasbiil paadeacei ve agents or
druygs. Non-nangpar.ticul ate actiye agents have a
of § LRorrRa s Br e et PP eltan Sied MBreUE MaBFePoT A A dmisciace.
shalEmPACth@N®ostbe RuETHEViHEIhERF A fakBhddtSei &l r&d8nse for which the
Angi ogenesis I nhibitor Conpositions of  the I'nvention
druglis afiastist@ad @t a eignifictntwivmbeTbesubgetsoh neahefesuth oaainent. It is

e SR e 2l 200 RGSTES S L U PO L5 not 98
a paRRORPHstanEULAT RotBMPLRIRNERLSvd iRRBlitPthe discases described herein,
even though such dosage is deemed a ‘therapeutically effective amount’ by those skilled in
the art. It is to be further understood that drug dosages are, in particular instances,
measured as oral dosages, or with reference to drug levels as measured in blood.

“Conventional active agents or drugs” refers to non-nanoparticulate or solubilized
active agents or drugs. Non-nanoparticulate active agents have an effective average

particle size of greater than about 2 microns.
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conpositions of the invention exhibit faster
t herapeutic effects. Mreover, nanoparticul ate

w0 oooa 43 ons of angi ogenesi s i nhi bitors enabl BCT/US2009/036965
sel ection of an angi ogenesis inhibitor with a |ong
half-life in the blood streamwhile still providing
the subject with a fast-acting conpound. Preferably,
fol l owi ng admi nistration the angi ogenesis inhibitor

A, COW g‘ ar?iléte{‘]gﬁcg (igteﬁr%kn bo(gléﬁgsi a Tmax of |ess than

f 25 hours, |ess than
PH"“i@@@O “35%%?“1.75 hours, |ess than

about 1.5 hours, Iess t han about 1.25 hours, | ess t han
abqut 1, " f WS Sit han about 50 m nutes, |ess than
about 4Sgﬁ?2u%%g e2§§than about 30 m nutes, |ess

t ha@he akooft coabentionait feamulbtes dflaagiogbauis iGbiore ik s ideal due to
| ess than about 15 m nutes, or_less than about 10

delapgdpnsgisof agtion. nlarcerted the BapRAItigHIafS angiopraesiighibgehesi s
comg(')q:ﬂ (515 othhE 190881% Hl%lc‘t fggtftttggrla#@\fﬁ@ffe Mo%(?\/re?gJ oepaé?culate

i ncrease |oava| he sane
fOl’l’IIuﬂ’E&lOﬁSl Erearﬁg@eﬁgﬁmmtﬁtormdnabletserectuﬁmf ernemgidgenésmhhleftor with a
doses, .as conpared to prior conventi onal %l%genesis
longj haHr K i chdpmsiodicamortyle sihpravidie tha:birst wgh a fast-acting
Cmn@&gwpgene3|s i nhi bitors, can have adverse S|de
Cts. Thus, |ower doses of angi ogenesi s inhibitors

whipedferabl, ﬂ)(l}lbbvﬂ\'geacﬁ‘lhﬁls&aﬂitﬁl e ab@b@kesit heisipg wbhpositions of the
effects as those observed with | arger doses of

mveemlweuaoﬁm o8 tégéﬁwt 3.5ihomrspioss gn gbeut ek hravgs, lasy dpn
about %V}‘% sf Pe%? thafi %Qouqel 755 l%ur%z ?%F'maﬁlrébgll?tel & ng gqg&e[ﬁén %l}?ut 1.25

or conposi ti nvention, 'eca

hout@,f 1@@,ttﬁan &bcﬁm Aidoaky, lds§ phaf AB&I SOk, 1bmhan about 40 minutes,
nanogartlculate anglogeneS|s |nh|b|tor COﬂpOSItlonS as

less ﬂ@ﬁl@ el Otroingvlest thematioud 24 gimwesmidsa thas mboweAginueat loss
ﬂmnéga r do mﬂesﬂH§1q¥%%E§8%&fed to obtain the

apeu ic e t?he Phar macoki neti c
Proflles of the Angi ogenesis | nhibitor Conpositions of
the Invention are not SubstantiallyAffected by the Fed
or 2Fast ducrsaseddBioavailabilBybj ect | ngesting the

CO OSItIOﬂS Th vention.enc asses an S| S

R e Sain 010 R FORBP PR TR BRa e ey ol
1ncr691rs&f blb@vamﬁbﬂltse aBMGisREL A8 oF thWink dn@fogeBesiiOhhibitor, and require

substantially affected by the
smaller doses, as compared to prior conventional angiogenesis inhibitor compositions.

Any drug, including angiogenesis inhibitors, can have adverse side effects. Thus,

lower doses of angiogenesis inhibitors which can achieve the same or better therapeutic
effects as those observed with larger doses of conventional angiogenesis inhibitors are
desired. Such lower doses can be realized with the angiogenesis inhibitor compositions of
the invention, because the greater bioavailability observed with the nanoparticulate

angiogenesis inhibitor compositions as compared to conventional drug formulations means

that smaller does of drug are required to obtain the desired therapeutic effect.

3. The Pharmacokinetic Profiles of the Angiogenesis Inhibitor
Compositions of the Invention are not Substantially
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fed or fasted state of a subject ingesting the

conposition. This neans that there is no substanti al
walrdobrrewnte in the quantity of drug absorbed oPCT/I82009/036965

rate of drug absorption when the nanoparticul ate

angi ogenesi s inhibitor conpositions are adm nistered

in the fed versus the fasted state. Thus, the

nanoparticul ate angi ogenesi s i nhi bitor conpositions of

h ff f
1t‘ogdI g\r/]%[q& I%:*?EB |°Ir{a¢als%:/e§i%ot?{gﬂghgﬁgpbggnegfg °

i nh| bi t&?ges OSIIRRS g f f er ﬂf\e in absorptjon. o
t hd hp Hspten ?%F@@%@e%lﬁrgﬁ%%g?ggqlgl HOBPQI’BPOSIUOHW erein the

o RSBS00 AR AL A R AL Y A1 b
fed drdBgted $tets of t3aly) eabﬂgﬁstlﬁ)@ﬂﬁe chapssititi@anT il antdan S thleﬁzss no
t han about 700/%% ess. t han about 60% | ess than ab

subsgipl diEfgenehigriha gRtitueirue aloriada thaytn ofsiug atrsegglon when

v OB RO AP R s TP 0 AR v

the fadtadistateo Tthub%e ha&@paﬁlbﬂlﬁteadmguigeﬁ%s iakibassemipoditloyis 6bthe
difference. In additi on Preferabl y the difference in

Inveptign qrtg)@@n@qllyaqig@pgg ithse (qc of foochqg)‘gl}e Rifarmpgokinetics of the

ate angi ogenesi s inhibitor conpositions of
anglpgéégag\q/&eﬂﬁ 1|wc1;n when administered in the fed versus the

f apteferablyathe diffse@ss abdoagtichlatube dORparticglss dnbRpedlBut
90% | ess than about 80% |ess than about 70% I ess
inhibifps gompetitionsohthe wyentignawham adminsdersd [netbs f«tdq\éﬂﬁsw%fasted
9 th 0% t
st R BT IERPRILL Gl 0B0Ep gl BRR 488 shon

70%%5 Yss tHas 5.b6Lh@0(%a Iy thad Ubo et 5085 € tthal dbyutunod] 1%§sethﬁﬂm>ut 35%,
Benefits of a dosa e formwhich substantially

less manr@bwﬁt@% t1¢ﬁé thamfabent %ﬁ%,fle‘tsdharmhouﬂéﬂ%nles%&fbmemt 1§, less

S SRR 6P DSBS A8 S gpgence
t had addi®on, @f&erﬁ@l&ltlﬂsgd@fe%ﬁé@uﬁﬂhé RRE oF\dtBquﬁlan é UL of the
food. 4. Redi spersibility Profiles of the Angi ogenesis

nanqmmcblattwngsmp@%s inhter edmpaesetians wé Hici invenNanadkiin ddsriaistered

ure a I S dnhi C s, of
in g Gstbs bSO, SRRB Satpb AR o les REBREHLPELT Wt ppen
about88%0, 136 tHah 86t 72060, AMS HRGRLBAY 60%6, 18ssth&Lat@dhit $¥8, less than about
redi spersed angi ogenesi s inhibitor particles is |ess
40% Feshithab ebout 300, dese tisin abhits2 0%, less than about 15%, less than about 10%,
less than about 5%, less than about 3%, or essentially no difference.
Benefits of a dosage form which substantially eliminates the effect of food include

an increase in subject convenience, thereby increasing subject compliance, as the subject

does not need to ensure that they are taking a dose either with or without food.

4. Redispersibility Profiles of the Angiogenesis
Inhibitor Compositions of the Invention
An additional feature of the angiogenesis inhibitor compositions of the invention is

that the compositions redisperse such that the effective average particle size of the
redispersed angiogenesis inhibitor particles is less than about 2 microns. This is

significant, as if upon administration the nanoparticulate angiogenesis inhibitor
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significant, as if upon adm nistration the
nanoparti cul ate angi ogenesi s i nhi bi torconpositions of
wao b@oitmsent i on did not redisperse to a subst aneCEIUE2009/036965
nanoparticul ate particle size, then the dosage form
may | ose the benefits afforded by formulating the
angi ogenesi s inhibitor into a nanoparticulate particle
size. This is because nanoparticul ate angi ogenesi s
comgc';]shtlg{s khe 1%npn(%1sogtcfécg gét rgc?lgﬁeﬁﬁetbtofars%mta&%tl]%%Mpapt?crutla{tg Lgrtlcle
sizetBaOM rdbsa‘galfartnenﬁy s gy IR fits! affordudtiyrfoRmilhiigd ©8 aBfiogenesis
not redisperse into the small particle sizes upon
inhiigpwiinp tnapenasrculath particks Su?ﬁ>ps " or aggl onerat ed
an%?sq? Bgcau € nall]loa%tl&(ﬂ %mggne%ls 11%{181t£rocr0%%ls]1t18ns Qe%e%? from

t he extreéne Fee

the spa@MioR@tidle Gidk 8f e %Mgfbgéﬁe@l@ GhHibieort ifelﬁe"m;waﬁb@lasérahgioggnems
force to achieve an overall reduction in free ener gy.

inhilyar ppaxtistesfdormentddinpet io die seirgeéll Isietle slaeh lnwmtaudml@stratmethen

N o] | abi | t f. t

cluiS: S selsi e fhiobdiesif ARG aftBlT e s tnit abtve Bbe "

extrétadl Bﬁghtduﬁu&@ﬁ@e éﬁ?y@ﬁﬂ@ﬁd@pbﬂﬁbhlﬁtés@ﬁteﬁ%ﬁ@ﬁé the@Rodynamic
Preferably, the redispersed angi ogenesis i nhibitor

drivingfeice teachifvetah@virallgediconn maﬁr@e qm@f f\Weth ithesfoametiangel such
C rons

s B s G T B T o el oM
obsc@RAWitH #RAiqaM dikResod R &hﬁ’@ﬁa&g%cﬁ‘lﬁie An@RBehdiBNnhibitor
about 1500 nn1 |'ess than about 1400 nm | éss than

ammmmmnnlsoo nn1 | ess than about 1200 nm | ess than
gut 1 | ess .t han about

1000 I th )
iR RAROaEOs gD Aol ST T Qigphave an
effe&% a@@i‘agé? cl%lﬁ?z@ O@Mb‘%aﬁggoﬁ‘tr@ micRSR, kgﬁﬂﬂaﬁlﬁ%ﬂt 166@nm, less
| es§ than about 400 nm |ess than about 300 nm

than| abest 1868 mma hays tthaZEﬁ(bomtmﬂOD ass 1¢sh dmnzbout: 1600 @mn rhss tlemsabout

han ab ut 150 n | ess than a 100, nm st
1500 53 o Wb BRehoanbae 1400 Ay oauthy S6ik ddbym. fess
than! b @M r19O A, §Lk ﬂgm'ﬁ%Bﬂpﬂﬁ)O i, 3R BEARBouI00HRGEss than about 800

appropri at € met hods. 5. Bi oadhesi ve Angi ogenesi s
nm, lashtﬁantaboutaﬂﬁmuslletss g aBboaEifesn Vessahgi dhgensd( sm, less than
bi t onposi t| f the invention conprise a

sbo AR s @ﬁ? 2Bific OB s LAY S8 rnmwmsnﬁarh%fb@ut 200 s,
less ﬁﬁﬁ%iﬁ%o'n% I %a‘ﬁ%@hﬂ ldbedrﬂ,?’l’e SBhardRes Y fm or less than about

formul ations 'of angi ogenesis inhibitors exhibit
50 nex aepichsunal bibligladbasiriag nicohdaispinagoscapy, or other appropriate

methods.

5. Bioadhesive Angiogenesis Inhibitor Compositions

Bioadhesive angiogenesis inhibitor compositions of the invention comprise at least
one cationic surface stabilizer, which are described in more detail below. Bioadhesive
formulations of angiogenesis inhibitors exhibit exceptional bioadhesion to biological
surfaces, such as mucous. The term bioadhesion refers to any attractive interaction
between two biological surfaces or between a biological and a synthetic surface. In the

case of bioadhesive nanoparticulate angiogenesis inhibitor compositions, the term
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surfaces, such as nucous. The term bi oadhesion refers

to any attractive interaction between two bi ol ogica
waenobacwss or between a bi ol ogi cal and a synt heR€T'US2009/036965

surface. In the case of bioadhesive nanoparticul ate

angi ogenesi s inhibitor conpositions, the

t er mbi oadhesion is used to describe the adhesion

bet ween t he nanoparti cul ate angi ogenesi s i nhibitor

bioaﬁﬁ&?o%slis 'il%e%nt .d%glﬁ(ijib% tl?e! e?dhggioﬁ %tw%grtl) AAhS a@ﬁiiCu?ate an%o genesis

gastrointesti nal nmucln, ung ti1ssue, nasal nucosa,

inhilsita® -cbmﬁ&iﬁo@ 4hd,a BiblogicPladudittatdNg. e. Bashrdtht&lifdalf@iicin, lung tissue,
" Bi oadhesi ve Nano%ﬁgticulate Conposi ti ons Havin

nasabEIbOW; €C3uBIacs. B aFardny Nps6. 42wl 4 for i Bioaghes o Naopyriculate

Comléapqgi%rogsoﬁg\tiigg Cﬁﬁﬁﬂigge¥f§9ec§tabi-lri§§r ,.b Iw%%&hﬁ%?%c?ﬁcally inctm%orated by
gi ogenesi s i nhi pirtor conpositions o € I'nvention
refe@h&. useful in any situation in which it is desirable

to apg[y the conpositions to a biological surface. The

bi dhdhwailesiverrgiiogersstsi iIBhibHeN doimnesitioaspbir invsagorargtuseful in

O e s AU KRR

bioaBhQANREi10sen RRAhBIGROESINTpdsdh O Ld @ hCareRYist e i laQWBtinuous
the transit of the conposition, and sonme angi ogenesis

and pmifari filor wheohtis givessblowuthg nakeslohumssteyei kel y adhere to

ti t h th t he. | 1. dt f i
a propasaac absiBemen infiies camppytendars tpmst opfe
compSEHGEPYnd RGheaSIiRenals ﬁihPJiﬂo@Eaﬁ@Qs WRRIPIgAMBE 18Ry ddh¥re to

~of the adm nistered dosage. 6. Pharnmacokinetic
tissuprogifer Ithew thé mubeusaets eekthersifare gnisi dyirpbng&herposurt itoths of

the I.nvent.ion, Th resent jnventio rovi des. ...
angigERsHS TR HG: TFreBk Bt b ORL RN ES PoeyRb iy oF the
adm{1AMERd dBsadesi rabl e pharmacokinetic profile when

adm ni stered to nmanmal i an subjects. Preferably, the

Trmax of an adm ni stered dose of a nanoparticul ate

angi ogenesis inhibitor jis |less than that of a

coflvent Fharpasakintic Progies af fhe Av2iogsnes « i on of t he
same andnijyiaeSomnositions ohthe laypntionst ered at the same
dodhgercsent lmdution oroviges epmpanlignsti@ncramons angiogenesis

. .nanoparticyl ate conposition of .an angi pgenesi .
inniRY B & et Plsr bRkl B AOP TR ef i gmatian
subj&a)- PRAVEAY, thE ] Alof af BIRRSItért® BoRfoftahRnSPiECulate angiogenesis

angi ogenesis inhibitor, admnistered at the sane
inhikjtyg agjless than that of a conventional non-nanoparticulate composition of the same
angiogenesis inhibitor, administered at the same dosage. In addition, preferably the Cpax
of a nanoparticulate composition of an angiogenesis inhibitor is greater than the Cpax of a
conventional non-nanoparticulate composition of the same angiogenesis inhibitor,
administered at the same dosage.

In comparative pharmacokinetic testing with a non-nanoparticulate composition of

an angiogenesis inhibitor, a nanoparticulate composition of the same angiogenesis
inhibitor, administered at the same dosage, preferably exhibits a Ty,.x which is less than

about 100%, less than about 90%, less than about 80%, less than about 70%, less than
about 60%, less than about 50%, less than about 40%, less than about 30%, less than about
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In conparative pharnmacokinetic testing with a
non- nanoparticul ate conposition of an angi ogenesi s
WO pivobi460F5 , a nanoparti cul ate conposition of tPET/Es2M/036965
angi ogenesis inhibitor, adm nistered at the sane
dosage, preferably exhibits a Tnmax which is | ess than
about 100% | ess than about 90% | ess than about 80%
| ess than about 70% | ess than about 60% | ess than
0/a S t % %
259 R38hp A0 pBER 4o M BB 132 s SRR 2008 .
exhiB@iby the %n—@ﬁndy;ﬁﬁ’@cuﬂaﬁ@Ebrﬁmulonlﬁ%@ﬁngidig%né_ﬁ@iﬁhlbltor
exhi bited by the non-nanoparticul ate conposition of
t hén egrapasefeisadiasmnaqekingtie tﬂstmg WItb @mﬁar@pométlculate composition of
an atg%lﬁ%eneg ? I1(nhnb1%0f1r a 111an0 artlgul\M[e conit 031 ?Pge% rrnte a%glogénesm

an a genesli

inhibiegt omlhisfdﬂé@dteh@@msageo pre@ératslp @xﬁ@ff@a mgg WIRien 8Sdr8ater than
i nhibitor, adm nistered at the sanme dosage, preferably

abous 3P, tgrqater shanrabuint) e rerpaerghamstmut { Wangrabisuthagelout 20%, greater

than%%glé Iﬁ),tgﬁhegaﬁner Eouaﬁbolg{/@%gérg%?r Ewu% Etg @ Utgreg‘gg/%han about 60%,

greafbh Efh@bolt Y, %@Hﬂér tHAYabodt B SerctBiotRa BEuk 989 areater than
greater than about 60% greater than about 70%

abougrl 88Yoegrententhaniobent 180%, g@fa@aﬂ@n abpetrl 286 lgteagmﬂ)aan about 130%,

areafy B abot 2" agb Heeieooup B BaoDre balhediontiatisoy the non

nandpafRufitc EdRpLsARRWT tHAG M ogRhesiH BRIALr.t han about 150%
than the Crax exhi bited by the nonnanoparticul ate

coffpodeiiable phirmivekinet pydie s gsddritvirdintie the phagmacokinetic
fﬂ si rabl har nafolléd net# % rofile, as sedrhere
profile mepshieafled o HUGCIoNT 8f 1 BeIREsacH Wb ILVIPE, T B CqRoptiofis can
be fSaRE&] inBy AN KISRSBLS bEBRL bi tor . The conposi tions
can be foriul ated in any way as descri bed bel ow. C.
Conbi nati on Pharmacoki netic Profile Conpositions In

yet a Qt her odi nent of t nvention, a first
c. e PRk B R CPOROPHEH di ng & desi red
P h M %%ﬁ&h@ﬁéﬂlﬁbd@ﬁl@ﬁt'df hd BvaRioRINTRK 8 0§5§éi’1651s inhibitor
sequential l'y adm ni stered, or combi ned” wth at | east
comporstiat previdang dgene phaa’mandiklmttoqrroﬁbnpcxs-atﬂmmmtttrh@,tsequentially
enerates a de |fferen phar macoki.ne
admfjiitgregpisompeed ﬁbﬁi??é&%e R BRSPS Y @ﬁ?f Oéléﬂﬁn that

gene*?@c n;g@a@s%h Bif?ér@rﬁ?ﬂamﬁﬁgHﬁQﬁd ﬁ‘ohl/e G}QH}er{heﬁ{@J §1c%rene51s
I ned | east one of the angi ogenesi
1nh1h>1tdn|cbmp0$1t1m@mao$xetcbadm1ﬂnatsred sean oz iy iadmirastered asit doadbéned.

the additional one nore angi ogenesi s
Whlf ?661'5 é]i;ﬁ)%}g?qgeaﬁsgs Wk 1t8écornp051t1gons as a nanoparticulate particle

size, the additional one or more angiogenesis inhibitor compositions can be

nanoparticulate, solubilized, or have a conventional microparticulate particle size.

For example, a first angiogenesis inhibitor composition can have a nanoparticulate
particle size, conferring a short Tp.x and typically a higher C,.x. This first angiogenesis
inhibitor composition can be combined, co-administered, or sequentially administered with
a second composition comprising: (1) a different nanoparticulate angiogenesis inhibitor
exhibiting slower absorption and, therefore a longer Tmax and typically a lower Cpax; (2)

the same angiogenesis inhibitor having a larger (but still nanoparticulate) particle size, and
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nanoparticul ate, solubilized, or have a conventiona

m croparticul ate particle size. For exanple, a first
w@p@oogesesi s i nhi bitor conposition can have aPCT/US2009/036965

nanoparticul ate particle size, conferring a short Tnax

and typically a higher Crax. This first angi ogenesis

i nhi bitor conposition can be conbi ned,

co-admi ni stered, or sequentially adm nistered with a

theresfg e&ﬂlb?t?rgoﬁg\%véetj ag)gmfb e’neghgegl o % (fta/g caﬁf1 5% v%er anmX, or(3)a

mlcl‘ébmla&%gfogéﬁe@ﬁ lﬂlﬂﬁl.toﬁ dmt@fsmbﬁ (with egMigiobERsisiRRibitor being
ypically a | ower Crax; (2) the sanme angi ogenesis
elthqrrﬁlm IS Oﬁaitff%gltafrqr@ﬂ@eﬂmgl(ogmessstlnhublt@ranfébﬁaﬁtst eQmpasétjon),

hi b |
extiffladbfih o RNORPTA R TN ypi cally & T over omax

or Th@);eo@nm tB1r@ e ith, G, aet@o%eﬂésmﬁn@&bﬁcdmwsmoh%n differ from
conposi tion (mnth t'he an d&eneSIS I nhi bi tor being

the ferist; ed fromecagiapthern dorgxan ehxthe pdpntityrnd thneyicdepsnesds s

innii 2 g AL st aFTSRaTeD Rbrlsgupovuh S8 g e
dosalgBof the ah@leLEdbsis@hibitord MHGRAES! MhibMol BbrhHdsitions can produce a
conmposition can differ fromthe first, and from each
diffaserdim. fSmch @xcampinatiog eympositidnecandedidette dsetfivquency required.
At e ra oD jucu diinlsibebPetifi Fis i reYRE Pficte size

then%?@t@ﬁl%lﬁhe b0 ANGLi9 USRI had RNELL bR surRBYLEBIENGSsSociated with
i nhi bi tor conpositions can produce a different Tnax.

the s8ufebe of tho dbigmartiades. ddwpos ot imore graiface stdbitiects hen bothe same as or

it AR B e etz s ae e S I PRSI ER iyt engiogenesis

inhiSit#e, then preferably t he angi ogenesi s inhibitor has
at | east one surface stabilizer associated with the
su Pffafctebkyfwltemfec@aalrginmtibm bés ' faTthestiogefoomulatoe adia lavger-
me as or differept.from.t

ilizers
lastl%@fgge\élae‘m e?%f Qleégvg iy aenRiafhoqrpin Wf Qe Sd?gq? he

corngbéit%n RO A g[&easdhﬁal 'rél@ds@'c& ?051? e erably where
o-adm ni stration of a " acting"” fornulation and a

"l ongerl asti ng" fornulatlon Is desired, the two
fokpulatlpns are conbined within a S|ngle conposi tion,
D. to 19883 dual - rel ease conposition.

Compeshibb m?n-grb?tﬂeoﬂpﬁﬁioh'c@lﬁ@n@% oAIbR: bﬂygé%riﬁamble

conpri se at east one pOOf y SO l'e angl ogenesi s
angibgdmicfis irdiibiemdnadtt keashe aunéacs Istabﬂlzer SBalbadei szabilizers useful herein

Surface stabilizers useful herein
associate with the surface of the nanoparticulate angiogenesis inhibitor, but do not
chemically react with the angiogenesis inhibitor or itself. Preferably, individually
adsorbed molecules of the surface stabilizer are essentially free of intermolecular cross-
linkages.

The present invention also includes nanoparticulate angiogenesis inhibitors having

at least one surface stabilizer associated with the surface thereof, formulated into

compositions together with one or more non-toxic physiologically acceptable carriers,

adjuvants, or vehicles, collectively referred to as carriers.
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associate with the surface of the nanoparticul ate
angi ogenesi s inhibitor, but do not chemcally react
wowRab/1148e5 angi ogenesi s inhibitor or itself. PredBEUSI0%036965
i ndi vidual |y adsorbed nol ecul es of the surface
stabilizer are essentially free of internolecular
crosslinkages. The present invention also includes
nanoparticulate angi ogenesi s i nhi bitors having at
| egst o j iated with the
su?f aceg[%%k ?s(isepghtrlﬁrr{l%lj it)égé ?%tﬁgc?e%onpom tions together
W The o pVitidMIof thoinvEmwonCoplpyise & boaicadlhbic atdeginakik thibitor
carriers, adjuvants, or vehicles, collectively
whighgi$ dispergibieings le@afrqnieémyldlmedmgn @@m@giogenqsmlbmbmr Difgyas a
dlscre%‘e érPIsC[al?%? 8@2}5 4 orp R gﬁase ntnncvﬁsq ﬂlg%pﬁaosgpar {fl- 2

€ an |og esi s inhi

amo[&ijh‘éﬁﬁﬁﬁiabé ®r hRobinaBa$ the@dE. ThelbiystanmiedipHiBe dIffers from a non-
angi ogenesi s inhibitor exists as a discrete

crys‘@ﬂ;mtog |amomiho|gh alase vduchaigsdipdrqn @mglmt}a,ggl@tecbmques such as those

o R A PR BB o0 T B AR B R pebeeencsis

inhibit?Mafa BEIObLIGiEYBtaAliduid 8ispdrsidAPHJANAN S Ié@@ﬁlﬁn whd1 B0 mg/mL, less
results fromprecipitation techniques, such as those

thandibgctrz()deg/mln e tiPatabnut Nome/27is, o7 96 ty abpielolr mg/mL Useful

tiquRgishatson st P R e, b TP PSRBT nw Dotk ehisians

safﬂb%f‘m@thﬁb!tso@@ntggﬁdﬂ-as ckiR$s], -bafnsoRtand tindyeb). | ess
than about 10 ng/nL, or | ess than about 1 ny/ni.

Us &iseful higjogedesls shansirorccomingioshé mokufem, inplute, dutamaot

d to, ter, aqueous. sal.t sol uti ffl ower
timifg1 0 Sone B ol RS PRl S, BT 20558 Forane.
carb@i‘ﬁnﬁh&tﬁ@iole Ys@hgks Qﬁg!r@tﬂ@t'ﬁ@ﬁihﬁn h&"ﬂﬂc b&lhféflﬁll)@l%ﬁféﬁgﬁ@&etlc acid,

to the invention include, but are not |im'ted

EMR-128¥Ho w@taltladﬂ\@%zpnanmmaﬂdt Hmtnmemhuﬂbmﬂas@wmclllarnlne

TR RO Ny RGH Bc i ENTEE 41T HHE U A pchalidomide

S- t13GHEmiEMR- aq%ﬁ%hdeempab@t e&nbrbﬂykt%@, am?tﬁkéfatﬁﬁl%hfen COL-3,

matri x metal | oprotel nase, penicil an1ne PTK78
neov22@s BMSRPH2 A6 B06668)Untcetoion el plsig angti- &’IEGfeaﬂtﬂ)oﬁﬁﬂ‘éedl 522

SUS )-thalidomd
(VigHRTD o a@ecwqaﬁ?ﬂeﬁ%i{% el gﬂ”ﬁ%%ﬁééﬁ%&%@é@ Protein,
i€ ey -
R T
alphf \Dlﬂawomethqurnﬂmhe H«‘:é | Sk, Edusewih B Riateid ZunhdvBIER,
Her%}nggé{,;f ﬁﬁd@?{%@%ﬁ%ﬁ%ingéﬁ%q, ggr%}n%' 11q{er elro%I ?usgtloa&el Irlan}ﬂmn 'Laminin

Hex%epﬁh@, tl%nﬁn‘illPéH{aBQFLH%}’LWeﬂHﬁJﬁh%;M%@!{ﬁﬁ@gesterone,

Medroxyprogesterone Acetate, Minocycline, Minocycline HCI, Placental Ribonuclease
Inhibitor, Suramin, Sodium Salt Suramin, Human Platelet Thrombospondin, Tissue
Inhibitor of Metalloproteinase 1, Neutrophil Granulocyte Tissue Inhibitor of
Metalloproteinase 1, and Rheumatoid Synovial Fibroblast Tissue Inhibitor of
Metalloproteinase 2. See http://cis.nci.nih.gov/fact/7_42.htm; CalBioChem® catalog at

page xxxiii; and http://www.cancer.gov/clinical trials/doc.aspx7viewid=B0959CBRB-3004-

4160-A679-6D1704BEEGRC.
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Di fluoronmethyl ornithine HO, His-Tag(r) Endostatin(tm

Protein, Fumagillin, Herbinmcin A
wa2tdpdrwsy phenyl reti nam de, gama-interferon, BUUSNE/036965

Lam nin, Lam nin Hexapeptide, Lam nin Pentapepti de,

Lavendustin A, Medroxyprogesterone,

Medr oxypr ogest erone Acetate, M nocycline, M nocycline

HCl , Placental Ri bonuclease Inhibitor, Suram n, Sodium

Sa ' P I T N A

ook AT LR 3800k, JPEERRCSRIRS R ThfER 2

methaxgeuttaaivy hed it Sslssslanhideiifl o trodtinyet @lnhip botBedRaskardeterized by
and Rheumatoi d Synovi al Fi broblast Tissue Inhibitor of
abnayeehtdlopitetisi ushalisasesdecipde, puy gre net lipitedhfornbgamal sdmpiation

42 htm . | Bi enyr. t al t e xxxili: and .
of et R ol & FEER T E BBl ey AR B e Ao
tumohs, f3Pe2Bdple, heBARgidhis, Rofslid nBddmaB, ko AOSmMEE HiGEhdIas, and
that 2- nethoxyestradiol and its analogs are useful In

pyogonEaarpmgoman yatsatar gfaligheteons cabaana sta@ind el ingy indlepumateny and

imit R BEEIRES Far s aonLp o b i e loorf Faeepost
accofpallying dhB@nSfd £11R%is Sokin §i9dsek, kuiMDsseiskid UMBEtic retinopathy,

met astasi s, benign tunors, for exanple, henangi onas,
and gibouetilar angiogonadiscaseusushras bimapathy phpisoraigity Grtiolental

ogeni c_granul omas, vascul ar. mal f.uncti ons, abnornal,.
L i e I AR b e
discBR6 Ml OSteH N8BS yn B (0518 MEBEr READ dibdage). abnor mal
angi ogenesi s acconpanyi ng: rheumatoid arthritis, skin

di seases, such as psoriasis, diabetic retinopathy, and

ot her ocgul ar angi ogeni ¢..dj seases ,such as retinopathy

of Dot ensPirApGogesRInBIiter SUSE NERC” Tmeu o

deq@ep ahipaftul €OL e endi @fnhibiel 8S5hpRNtiond Y RS EH RGN can

gl aucoma, liver diseases and Oster Wbber syndrone
addifi@sillyrcovipiies oResduomtinee emeglogeisisNombArFicoye agsits in either a

I nhi bitor Active Agents The noparti.cul ate. | .. . )
convgrtonal of pajopatighiafs agcle %o@ﬁi PYhangieeenrgs nHRIQE pefiye agents

can 689 4 89ehiie HRITRN ér?@rn%ﬁ_o&f pHABE G sBRile ﬁilﬁﬁ%ﬁﬁ, 8
I nhi bitor active agents, in elther a conventional or

semin@naphots fubaea pakturcthercsi.ze.  The non- angi ogenesi s

IC P&T’F%\%&;'ﬁgééé%g@? 9%1M?€Wb .eggg{}%ggg{angaﬁ?culate particle size
ie., ﬁ_?gﬂtfcférﬂz%tcﬁ“llé§s RE PRS2 nRcrS TR TRERRBHSIt RNIRRSre R 0R more

xture thereof.
surface stabilizers associated with the surface of the active agent. In addition, if the active

agent has a nanoparticulate particle size, then it is preferably poorly soluble and dispersible
in at least one liquid dispersion medium. By "poorly soluble" it is meant that the active
agent has a solubility in a liquid dispersion medium of less than about 30 mg/mL, less than
about 20 mg/mL, less than about 10 mg/mL, or less than about 1 mg/mL. Useful liquid
dispersion mediums include, but are not limited to, water, aqueous salt solutions, safflower
oil, and solvents such as ethanol, t-butanol, hexane, and glycol.

Such active agents can be, for example, a therapeutic agent. A therapeutic agent
can be a pharmaceutical agent, including biologics such as amino acids, proteins, peptides,

and nucleotides. The active agent can be selected from a variety of known classes of
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I f the non-angi ogenesis inhibitor active agent has a

nanoparticul ate particle size i.e., a particle size of
wo e®g/11489h about 2 microns, then preferably itPeu/UE2009/036965

have one or nore surface stabilizers associated with

the surface of the active agent. In addition, if the

active agent has a nanoparticul ate particle size, then

it is preferably poorly soluble and dispersible in at

l.e necliqui & di spersi ium... ; . .
cragg SR B0° ey b e R F O R e B AL, gni-obesiey
drugs 0dedrhll iciyouls By@erh istithiuthn€bl, §4361cbidr, ddBtbouiddIds, kRStasd iRBibitors,

~about 30 ng/nL, |ess than about 20 ng/nL, less than
anti-iwats. aorotagythcrapies, [apd-smeHgn aadeerics1 eajfioy asculie pgants, anti-
-~ liquid dispersion i j . -bu not. lim.ted
inflaply T R0 S Eh SINSRIDY R (O o} P by M g
arrhstBhVEitehitsS i ibidtes ¢inbadRlg, pehiclUb ANMticoBNANE anBdiressants,

| ycol. Such active agents can be, for exanple, a

antiﬁ{ml@;tig peeits, @ntignlepticshantiustamegs. antigyeastens up agsatsg antimuscarinic

har maceuytical, agent, ..includin i 0l ogi es such as .. )
sgcrfy ARSIk PP b G A8t Py By RnB ol agpyroid
agerd; bhtiEra d8dts, @AtioBeicS %b@%ﬁv@ﬁ?ﬁy{aﬁ’éﬁo@ aM@nhb@bdepats) kdd@Wgents,
cl asses ofdrugs, including, for exanple, am no acids,

alphpradreaingss, repepser Weskingagshtsobdtaredrenegeptor bbwkingagdrts.ddood

entral .n ous system stinul ants, carotenoids .
prodigh e SupBiuliaer i RIS 4ERRF cioppd it oAy gioids, cough
suppRES RO A% pb A6 ARIABE mRBIkicOMBihEoRtic 8RHhJaRlsRSstic imaging agents,

~cardiovascul ar agents, "anti inflammatory agents, such
diuretics NERpDencaigids GOXpakingdribi agmes), amiostani¢snirmenological agents,
lini ntilarrh thm c %genis, anti bi oti sHéi ncl udi n% 4 calcitoni
ipic i ing FasE: Mus EURGOR e Sy ogUp des Biphyroid calcitonin
and BIphbPhoRAtd, prREQMAins Ao PhdBRbLRR als 23k IHRAS AR MRRxding
anti hypertensi ve agents, antinuscarinic agents,

stercadrt)i angicdlsagit egdndd, saigehnt, andntortop baspatboragestics,, thyroid agents,

[ nosuppressants, antithyroid agents, antiviral
Vaso&ggtﬁfss?n(gg%%ﬂfl%i cs, sedatives (hypnotics and

neur alseRiit S th &8 (lab 9 P h&ivedlPhtgafdl RRM rSpEEGSERIRN cach
bl ocki ng agents, beta-adr enocgpt or bl ocking ggent S,

clasptandd foumtindvisrtiadel c sulks tAxtratRisymearpdiiac3 1 hbditiopi Ehe
agents, contras la, corticosteroids, cough :

Pha@%ﬁﬁlft@égﬁﬁﬁss eg%ﬁ?%@amegﬁf&ﬁ@y RO reldinggndbe pgtive

age @r@tcﬁmnf&r(ﬂﬂﬂp%xaﬂgblb bf‘&nar_%??épcare(pﬂ)ﬂ @ﬁﬂﬁ s known in the art.

opam nergi cs (anti parki nsoni an ‘agent s)e, enostati cs,
| minoaplhgy catacageatssindldigarg sugdethantts mg dgintd, fonusaipde, in

o) ST R R BT S s
o RERAGE  TRCIBH RO A 501 i
specfjuafiatidvorponetd by reftrbyccoiRicagenipplements and nutraceuticals are also
disclosed in Physicians’ Desk Reference for Nutritional Supplements, 1st Ed. (2001) and
The Physicians’ Desk Reference for Herbal Medicines, 1st Ed. (2001), both of which are
also incorporated by reference. A nutraceutical or dietary supplement, also known as
phytochemicals or functional foods, is generally any one of a class of dietary supplements,

vitamins, minerals, herbs, or healing foods that have medical or pharmaceutical effects on

the body.
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vasodi | ators, and xanthines. A description of these
cl asses of active agents and a |isting of species
wowdbitneench cl ass can be found in Martindal e BCT82009/036965
Extra Pharnmacopoeia, 3 1st Edition (The Pharmaceutica
Press, London, 1996), specifically incorporated by
reference. The active agents are commercially
avai |l abl e and/ or can be prepared by techni ques known
ingth nyt r ' i .
o ESPERBE] o BETRLR U SSEgbSAL , SlBke io
lutelﬁ] folic Dl €@ utids 8d. 8., DIHreafOARIAG! feui bl edgo@BIR cxtrdéts, vitamin
Suppl emrents, Herbs, Vitam ns, and Heal i ng Foods
and (IWFPéfFll seBpicmarts aphwsphagidyIsainse Epeie iaeid, mszbtmn which is
glucgga%%{le/c Caldrc}lltm c@%r ERALA ‘éﬁulgfglé algfu? n%ng NGS 1no 801 f o%,eaggmlne 1so-

s an trac s are
leucﬂé)/l%h@lh@rl ine, Beskomat, @ﬂﬂ@ﬁlﬁé tﬁi‘ébﬁﬂn& |tﬁﬁo@dphan and Vahne) green
Supplenen?; 1st Ed. 5 200 1) and The Physi ci ans
tea, fepRanenvbele foadsr foall afditives. herss. PilytonEﬂlen(SQGJﬁlox)dantﬁoﬂhVOHOld

i e _also i.ncor f erence.
consilyfhe e 2R e ar BEEL T et i 3 s imag oits. and
probiétiek Oshaat Ak as ahd e LuPppRimdn@Odss int®de Bived il kredMiods
one of a class of dietary supplenents, vitamns,
genemcmlér mgsneetﬁ@lrtb Saveor desirad prepeftpods krioamn dsapbarmadiodal” or
naceutlc ef fect.s on.the

P PAEaapEt e b§ i) i ApR R S TRl e ar o

anglgg@.ﬁleklh 'iﬂlﬁlﬁﬂ)rtc@mpbéﬁl@ﬂ B tht Ahehiti@E bdh b RErh¥laRAisESardt8lydrom the
, fruit and vegetable extracts, vitamn

angiggahesis nénlatorsgmpbsmosqo fmhmsblltmitwdytl@emgwg@ndswpmhubltor

[ at oni n, ucosan nhne/chondr0|t|n

compgiti T A Rio R BB L oS gon Tt RmaGed Wil a second

acm}esa%kﬁume@@eonheauﬁw@gen{ el H%%rrﬁ‘iﬁﬁﬂ%bl A hLsuitRIE MYAnABI, Boh as
hreoni ne, tryptophan, and valine), green tea,

1mmle§hat§a|atelra@$e wipd-enseaodstpintdodeaddirtduakescabe s,
phytonutrients, antioxidants, flavonoid constituents
of fruits, evening prinrose oil, flax seeds, fish and
magi ne gg}ﬁ@%sghhﬁuwgnd probiotics. Nutraceuticals and
di etary supplenments al so include bio-engi neered foods
gehbtfut alrfage stagilizelsr ellich ardienosvnaindiesart emii qmso@lmdt iy the ‘684
maf oads. " The c

al so _k
patenfy ﬁlierheg?wvé%éa Hm%u &h%%eﬁ*éltlF ASSQFIRIS V‘éla‘n A 6 %C@.Oé ahleaétnélogenem
inhiGiiH2 'b‘f:lg@(pﬁ‘@t' c'ﬁeﬂnﬂﬂll? bbRd oS TRRRIE bR angngehé'&‘i’sqﬂhfbﬁﬂr. The

can formul ated” separately fromthe I ogenesi s
surface fstaﬂ)lltzﬁr isassypasdd woh thersutfeed efithtiirgiegbnedis mhiliver in an amount
sufﬁ%lne%![ t%gn?arlllg‘gllmsthle ggélg:gén%gls inhibitor particles at an effective average particle
size of less than about 2000 nm. Furthermore, the individually adsorbed molecules of the
surface stabilizer are preferably essentially free of intermolecular cross-linkages. Two or
more surface stabilizers can be employed in the compositions and methods of the
invention.

Suitable surface stabilizers can preferably be selected from known organic and

inorganic pharmaceutical excipients. Such excipients include various polymers, low

molecular weight oligomers, natural products, and surfactants. Surface stabilizers include

nonionic, cationic, zwitterionic, and ionic surfactants.
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conposi tion. \Wiere an angi ogenesi s inhi bitor
conposition is co-fornulated with a second active
wa@g@ntll46vhe second active agent can be fornul aP@€rUs1909/036965
any suitable manner, such as imedi ate-rel ease,
rapi d-onset, sustained-rel ease, or dual-release form
3. Surface Stabilizers Useful surface stabilizers,
which are known in the art and described in the '684
pa n h i Ci .
. ?%B{eﬁeen%gﬁzrefeg%%&éggg %1 ace gtaﬁﬂ%g{gs&%&de\r{%la%nlr @ass%?l e%gﬁm

(pho@ﬂiatlﬁbgml@(&{ahygm BehctaQ clﬁledtdibl@fr@@dcaﬂ%hl ﬁeatrh:ﬁamd benzalkomurn
angi ogenesi s inhibitor. The surface stabilizer is

chloaé%e care dtepliaich ZlyBRro P ReRQATaE. censteant rlgglerl eesitemacrogol
emu snfgnn% Wi SOI‘BI‘[QII %s?% po‘iyox etﬁll%?ee 2211% te?her}?gnt g ?.CI‘B%Oq ethers such

genésis in an

as cAYRA@ELo1NB0D), 9bl@o§yeﬂ@y1@fe dastsBoil Bévivatied) hoRBRLtIRNe sorbitan
Furthernore, the individually adsorbed nol ecul es of

fattyt am;i ST e, the spmicratllyagveilphle Tacam ysuelssengi gweyn 29'eend

Ty S L ERn e leR R bR B gt 550" and

934Taydies s:aﬂfldel)jw @olyﬁ)(%ﬁlﬁ}l'léﬁb stéadtt20bRoigMIsfIRGR dfdxady, bh@s@h&tes

can preferably be selected from known or gani ¢ and
sodlumoiogmlsmlfpwacarh@e{maﬂ@écelledass silenns cadasimethgicpllwatessodium,

ety oS S ey R RO MR v S it e R vegpy g

celhﬁ&&lﬂhltﬂaﬂﬁé Si0hHGLtHERCc RONIIY, Fragh@iin? Rluthiniéi dili@kd, oni C,
and i oni ¢ surfactants. Representative exanpl es of

trictgamotaaine, podbyiinyil 2kspkoli (B&’ledlwlg\ehﬂpymphdoas € VD), hedilthdn

RS TRAT SRl A USSR e OEMBR BBl kaown

tylo%bp 'sﬁ‘;f@rﬁ)h@ AL ) |pY)fc§(ﬁ§1|ersr@ 130 %ﬁ@ﬁ@é £68T @ﬂ(plsf(f%@ I hich are
al coho Cetonacrogo emul si f yI ng wax, Sor bi t an

blocksoprlzmepaiigthwicet byidened atdpylcne hisicls ppxgminariie g ogotronic

908 ¢ 8B sioB e BBRRIRIARE. - Forh s B PEL HBEk buTiaen dprived

fron?ﬁe'g@atﬁ%} j%(gt&élﬁoigprop}‘l% &%ﬁ%{}&ét%ﬁéﬁe (g(g%é ﬂ%\x%llél{e}ﬁensegl(a%me (BASF

Wyanli@itc Gpiporagiont RarGhpanychilJs)) )TetlpmiwhﬁtOBy ['BA80%)l (BAGFsW yandotte

Cor&%?t&a%ﬂéchwgﬁfé of g@fw%[s)@&foagau%fcgq(ca%ie%%?re oﬂ% isa
o e Ao R O SRT nerion o) Duppal P
whichod b sogliumelainyl edfataDnPent)hYdtoox Xe2 00y sdidhiis s elkyl aryl
polye%grr s%)l( o?lgt(e) Qﬁlol(lzr%laln lH%%s Croyd%gtgg( ¥ rl 8@yv|vlg§1t1 psyaI rcrzlgtlllrlélo sucrose
stearate and sucrose distearate (Croda Inc.); p-isononylphenoxypoly-(glycidol), also known
as Olin-10G® or Surfactant 10-G® (Olin Chemicals, Stamford, CT); Crodestas SL-40
(Croda, Inc.); and SA9OHCO, which is C18H37CH2(CON(CH3)-
CH2(CHOH)4(CH20H)? (Eastman Kodak Co.); decanoyl-N-methylglucamide; n-decyl f3-
D-glucopyranoside; n-decyl B-D-maltopyranoside; n-dodecyl B-D-glucopyranoside; n-
dodecyl B-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-B-D-glucopyranoside; n-
heptyl B-D-thioglucoside; n-hexyl B-D-glucopyranoside; nonanoyl-N-methylglucamide; n-

noyl -D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl-pf-D-glucopyranoside;
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pht hal ate, noncrystalline cellul ose, nmagnesium
alumniumsilicate, triethanolam ne, polyvinyl alcoho

w@ B 146pDl yvi nyl pyrrol i done (PVP), 4-(I, 1, 3,BCT/US2009/036965
tetramet hyl butyl ) - phenol polynmer with ethyl ene oxide
and formal dehyde (al so known as tyl oxapol, superione,
and triton), poloxaners (e.g., Pluronics F68(r) and
F108(r), which are block copol yners of ethylene oxi de

octyg@-g%-ﬁ} O@ﬁl 03)%%%%&%%& %ges ﬁafn 1ﬁel§%§ ng e'ster ler‘:@wgolgsterol

deriv@ive BROSithANAA, PEQCKta60R 8l yn@efdn‘dﬁﬁil cfob@l%ners of vinyl
sequentlal addi tion of propylene oxi de and et hyl ene

pyrrolidagie angd visyhgdetate dndtieleke( BASF Wandot t e Cor por ati on,

SR ABD B eeathchonn b sk Pt d, pTCER hyhfimicd to
polyﬁié!rsf 9?@6@&1{8@ pagflsgbcﬁ@a&s oclARKRS Qll gi B, bhoé@ﬁg(%dg $ind

di oct ester sodi um sul f osucci hi ¢ aci d
nonr(qéwmmoccaxm@)uada wieh) §s; zvitiproonad steigitiygrs vvmlseh-mﬁhﬁdpﬁuﬂnlum,

i A bt " 1

polﬁn@gﬁﬁ&a%&e FodiyBiRhd, )polmmmbﬁa&ymgﬁrﬁﬁe@hﬂimﬁﬁﬁhﬁﬁﬁomlde
stéarate and sucrose “distearate” (Croda I'nc.);

bronpide SRIVMOEENV AR dmi:yy:ldd:syltﬁg]leglwla(muh()mulal ‘tsomidec(WDMAB) and

poly§rifphoene eyt bR RE el Mapy A AN PG and

SAWSGM&&QBHiC%t%%ﬂ%&% %T lifdie4 g‘@i&&ﬁ%

gH) 2 (East man Kodak .):; decanoyl - N-net hyl gl ucam de;
sulfonigecyiosphonikm) almda]nyrtem@lsfl aﬂrﬁnomulﬂi@@ydpounds such as

b- D I opyr anosi n- dode ran05|d
Steawgea@”?v honipgy Cthg%rtd&e eﬁ%@‘p&ﬁw Pmﬁ ﬁy agrmhmﬁeomlde
coc&bllu{']ﬁ'ﬂfl1 lllyl Qnai&h%‘n‘%mré?lﬁ@ 9r Fﬁl)gmd@ RSBIR(k methyl dih droxyethyl

| ogl ucosi exy D-'gl ucopyr anosi
amnronnan olloritle oebrloydidd, uie@mtmkehyl RNaydnilm lbhginlde;xh:yylachmthjre

hydrgg%gl{l] N |a|n1_§n|\cl-[9__r1rlgt}1 :}gwg ;g g)in&ge St y;ldlrnethyl hydroxyethyl ammonium
chlogggmtlﬂ" Jiéj ¢8 ruﬁ%%%itkgﬁ EI’C:I%I& % ﬂﬁéﬂlﬁh%hlorlde or bromide,

estero ester erlva Ive,
myriREGrithéthyl ammioni Gnsthylad phate, lauyys diryethyl beasydd@mmonium chloride
opol¥ners of vinyl pyrrolidone and vinyl acetate, and
or byoppdg.ilasyl dupathyl €hes Xx)s anmongum pRaride eiproeds, N-alkyl (Cra.

r
lg)d%{ "ﬂﬁjﬂ%énﬁg aﬁmh&ﬁ 1;1/113: glcizog ar | ggugyllace‘ lf)dﬁéﬁgsﬁegglgl nacgﬁ?{ﬁ1
chloﬁh@s}pmiadmyﬂlame&mben@ﬁm{rymﬁm&hmmb oudBydratecdingshyl didecyl

e UG Sl 8 ot of A ACBH A RO R Bhcoride,

trlmgtmrlta&m’lutg %hlﬂie}f §fk9f“-tr1methylarnrnomum salts and dialkyl-

dimethylammonium salts, lauryl trimethyl ammonium chloride, ethoxylated

alkyamidoalkyldialkylammonium salt and/or an ethoxylated trialkyl ammonium salt,
dialkylbenzene dialkylammonium chloride, N-didecyldimethyl ammonium chloride, N-
tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(Cj2.14) dimethyl 1-
naphthylmethyl ammonium chloride and dodecyldimethylbenzyl ammonium chloride,
dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,

alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, Cy5,
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pol yvi nyl i m dazol e, pol ybrene, pol ynethyl net hacryl ate
t ri met hyl ammoni unbr om de brom de ( PMMTMVABY) ,
wheoyhdssy! t ri met hyl amoni um brom de ( HDVAB), BETUS2009/036965
pol yvi nyl pyrrol i done- 2-di net hyl am noet hyl nethacryl ate
di met hyl sulfate. Other useful cationic stabilizers
i nclude, but are not |imted to, cationic |ipids,
sul foni um phosphoni um and quarternary anmmoni um

T R T
dialliIdiireth i mnesien ickiwyiab (DADASA OY, diettiyDenmesieantlondishy |

di hydr oxyet hyl anmoni um chl ori de or brom de, decyl
alkytdimethyilamnagnienihalogemiier frirstyl aregipil ammasiyry chloride,

hydr oxyet hyl . ni- um,chl of.i. r_bron .
deey RSl A P IR oS iR BBl BEmidec onu
tetradbdyBkiRdekhyMytahinexat brishi AR A g1 ahdRiued ctlbdd GELIQUAT
rist trinmethyl ammoni um net hyl sul phate, |auryl

|
3369 mRORYQUAEh 29T Gatyanitamiun 18y Badkngn Inberaterees, THur y|

o T ARG BB P Rt R BT s e
as ci¥iik %Mbrs(o@ﬁ’tl;ﬂ«ﬁ}di?{%hm{kmﬁ&ﬁ%Mloﬁ;@@)%irélﬁbtﬁﬂﬂn@hlcﬂﬁie

N-tetradecyl i dnet hyl benzyl anmoni um chl ori de '
compeugls yehch tae steatly e miepiundiidedgd arsinPpsicarsidohogningdloride), cetyl

pidipfigt iag s o1 by e T ForTS AT
MIRX oY et (gmsltnli%h%mmiﬁ&msm Fbﬁznféfs@ and ALKAQUAT™ (benzalkonium
di al kyl di net hyl anmoni um sal t | auryl trinmethyl

S ’
chlogidendAilkaril €hicon dad € ompamox sl kgl peeidinium salts; amines, such as

| kyam, dgal ky.l di aj, kyl i | t d/
oty By DR P g B T D PR APy PR ene
dialElilahitphIRUIRRIIMER, GBY Oy ﬁyri(ﬁ‘hélil lafgeydatts "R ENYd lamiﬂémggtate,

chl oride, Nt'etradecyl di net hyl benzyl amoni um “chl ori
steanybaohygdicate, alkylalkgin{u $2t, 4dd allfyimetdayoélivdn salt, and amine oxides;

.. napht hyl met hyl amoni um chl ori de .gnd

iR At WY DR S ME O PR Frsdhy efphpegprmary
PO Ui P in chRIAK] P thethyt viny!
pyridihivor clderidd! dnd cabemzguadi et hyl anmoni um bromi de, C12

i ?%g@lh%%]ﬁ%ggﬁf%% ﬂjrarggp) gtiggngrrs%?d gt Seir uge ec% ilor?lg r;& allce
stab%?%%ﬁﬁésyﬁwdqﬁﬁ h@%o@%‘%.%&é}} g&k&iﬁc Q%%@:’Anal tical and

amoni um ch es, ~al kyl di met hyl anmoni um
Biolbgit dgenidesn (MareeDygkkarptdd), Paammd Bi. Robmbh OEdice), Cationic
decyltr'nethélannnniunlb '

de, )
Swff@g@zgé.yf %S{Cg{ W%Wﬂtﬁﬁe[ﬁ%ﬂlﬁeg,el%l); and J. Richmond, Cationic
Surfactants: Organic Chemistry, (Marcel Dekker, 1990).

o

Nonpolymeric surface stabilizers are any nonpolymeric compound, such
benzalkonium chloride, a carbonium compound, a phosphonium compound, an oxonium
compound, a halonium compound, a cationic organometallic compound, a quarternary
phosphorous compound, a pyridinium compound, an anilinium compound, an ammonium
compound, a hydroxylammonium compound, a primary ammonium compound, a

secondary ammonium compound, a tertiary ammonium compound, and quarternary
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tetradecyl tri nmet hyl ammoni um brom de, net hyl

trioctylammoni um chl ori de (ALI QUAT 336(tm ), POLYQUAT
wagwim4efpol yquat er ni um 10; Buckman Labor at or i BGT/UIIP9/036965

t et rabutyl ammoni um bromi de, benzyl trinmethyl anmoni um

brom de, choline esters (such as choline esters of

fatty acids), benzal konium chl ori de, stearal konium

chl ori de conmpounds (such as stearyltrinoniumchloride

RSl SR, R BRI S G el 2 Bmut

NR BoRy0XYyet hyl al kyl ami nes, M RAPOL(tn) (quaternized
amoni um salt pol yners) and ALKAQUAT(tm (benzal koni um
chlidr i depnq & kaRi pre€ffdari cal Conpany), al kyl pyri di ni um
saltss; am nes, psuchi,as al kyl am nes, di al kyl am nes,
al KDho! S ?1@21, Rﬁgﬁ d;Iélf’hyl enepol yani nes,

NSt al kirbaot RER), klcrgryl ates, and vinyl pyridine,
am ne salts, such as |auryl am ne acetate, stearyl
aniiig aeboiReRiar«GHpyri di ni um salt, and

al limdazeliums , and i.ne i D imde .
oL i BOR TRt o e R e SR P R Ry s am
et hyl abRel ehapt 6F RAEY cPBdYABMS or RYEH as pol y[dial 'yl

di met hyl anmoni um chl ori de] and pol y-[ N-net hyl vi nyl

py fYidli niwerrERI-Bn iatte( T, @nel of Bi-Rand CslluGdto. aiglierte of Ri-Ry is an

I tionj f tabil i d oth
useful elv] SHITOSUPFETEAtonA P 8F 69 o descr i bed in J

. @SS twHdf K -RPIaRICH; afePbrcQITIRG - '@ft@c%a 8+Hs(CH,),, wh
Anggti cal ana Bi ol ogf cal Eval uaIt%Jlon ( {rﬂ%:elfs Slgeklg)er‘:v o
1994); Prland D. Rubingh (Editor), Cationic

Surf.actants. Physic Chem.stry . Dekker, 1);
and37 - B BoRd St GHF 6 B it Ak SR & KR
Chem st tympfiddRE RhstldBK kBleroald?@0) - Nonpol yneric surface
stabilizers are any nonpol ynmeric conpound, such

befizal komd afiRcRl erd dd;, oac oARb&aiiuOsdSioamtioneaof R1-Ry
phosphoni um.co %und, n_oxoni um conpound, a hal oni um

conpoun8OMBIESAf I5AT ONG P398R Gret al | i ¢ conpound, a
quabyt er Rgs ¥r RNRSRRAFARYHnE %FR?—%% CATLL), hddABF R, -R,

conpound, an ani |l i nium conpou an ammoni um conpound,
a hydr oxghprsmni leastoorppavdragmept;i mary ammoni um

DR e BBt GHo AT ety AADR e bounts
]?]; r(%#:l)lea \I,ilclg?l W%%Rg?ﬂe@ﬁ?%dzt% $19¢, -k P48 %Hféqualﬂ;ha{i@ fragments.
Such compounds include, but are not limited to, behenalkonium chloride,

benzethonium chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium
chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium chloride, cethylamine
hydrofluoride, chlorallylmethenamine chloride (Quaternium-15), distearyldimonium
chloride (Quaternium-5), dodecyl dimethyl ethylbenzyl ammonium chloride(Quaternium-
14), Quaternium-22, Quaternium-26, Quaternium-18 hectorite,
dimethylaminoethylchloride hydrochloride, cysteine hydrochloride, diethanolammonium
POE (10) oletyl ether phosphate, dicthanolammonium POE (3)oleyl ether phosphate,

tallow alkonium chloride, dimethyl dioctadecylammoniumbentonite, stearalkonium

chloride, domiphen bromide, denatonium benzoate, myristalkonium chloride,
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(i) none of R1I-R4 are CH3; (ii) one of RL-R4 is CH3;

(iii) three of RI-R4 are CH3; (iv) all ORL-R4 are
WERB9/1{4695t Wwo OF R1-R4 are CH3, one O Rl-R4 i s ECHUSHRY/036965

and one OFRL-R4 is an al kyl chain of seven carbon

atons or less; (vi) two ORL-R4 are CH3, one ORl-R4

is CHCH2, and one ORl-R4 is an al kyl chain of

ni net een carbon atonms or nore; (vii) two ORL-R4 are

A PR SRR
pyriddSGRZH Ca e Rtndh ko Mdortddhicb RS n@hydreaséridan e

heteroatom (ix) two OFRL-R4 are CH3, one ORlL-R4 is
methgdp@mesthonigmee cOMRITIRONEGhpioNyde ofgyltrigwstuny geloride,

hal ogen; .(x). .t ar 0 R1- R4 |
R R S S

steatfall@@MBiHectohkt,)stday tih t optRnéishn e &l Bdde S
a phenyl ring; orﬂ(xiﬁoﬁoﬁoﬁrl?%r& are CI—BIQ;md t wo

tallogftmmomamyehdondey and/hexadestytrimethyl agmentun bogeide.compounds
i ncl ude abué ﬁre not limte toaﬂ%zhen Ik%nibum ared b
chiT8F PHLace SERIEERGHT CommRTcHly gaaildl ?%ﬂ"z?frcu BiPRiPOwed BY
techfiqL&y krfdSun iRERERE.r MIBINd fURRse RLn@idedbeabiliREY Ak kA6 Pharmaceutical
chloride, cetal konium chloride, cetrinonium bromn de,

excipigttsiang aiadesatiiedrin detail gethieyfamb o dfythaonhieryricdeixcipients,

chl oral | yl net henam ne, chl ori de aterni u 5 .
publfed oo b T AR P S PRy L YR g TS bherppaceuical
S 'eiiﬂwdw&t Brithn! (PO BNArABKRIRE PR D OB Al EXRAIBY ML ted b
OCI1 ), Quaterni u(m 22, Quat er ni um 26, &Jd%t%erni S}rr#} 1%%rae Y
refetgpet ori t e, di met hyl am noet hyl chl ori de hydrochl ori de,
cystei ne hydrochl oride, diethanol anmoni um PCE (10)

oLy e BSERLSuod EhL Blh AT o PO (2001 e
etfier p urgce tabilizer Particle Size

As used herein, particle size is determined on the basis of the weight average
particle size as measured by conventional particle size measuring techniques well known
to those skilled in the art. Such techniques include, for example, sedimentation field flow
fractionation, photon correlation spectroscopy, light scattering, and disk centrifugation.

The nanoparticulate angiogenesis inhibitor compositions of the invention have an
effective average particle size of less than about 2 microns. In preferred embodiments, the
effective average particle size of the angiogenesis inhibitor particles is less than about
1900 nm, less than about 1800 nm, less than about 1700 nm, less than about 1600 nm, less
than about 1500 nm, less than about 1400 nm, less than about 1300 nm, less than about
1200 nm, less than about 1100 nm, less than about 1000 nm, less than about 900 nm, less
than about 800 nm, less than about 700 nm, less than about 600 nm, less than about 500
nm, less than about 400 nm, less than about 300 nm, less than about 250 nm, less than
about 200 nm, less than about 100 nm, less than about 75 nm, or less than about 50 nm,
when measured by the above techniques.

By "an effective average particle size of less than about 2000 nm" it is meant that at

least 50% of the angiogenesis inhibitor particles have a particle size of less than about
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tal |l ow al koni um chl ori de, di et hyl

di oct adecyl ammoni unbent oni t e, stearal koni um chl ori de,
walowpphees br om de, denat oni um benzoate, nyri steCRUSI0091936965

chl oride,laurtrinoniumchloride, ethylenedian ne

di hydrochl ori de, guani di ne hydrochl ori de, pyri doxine

HCl , iofetam ne hydrochl oride, neglum ne

hydrochl ori de, nethyl benzethoni um chl ori de,

tLi Lum n h

2000k, b P ih P sd B BeeS G ORRM G PRG Bl prlemg bout

70%S hissr 909 n&ompb%mﬂmohe%%mw@akmwm atpantidiesize of less than
stearyl trihydroxyethyl propylenedi am ne

the offetieir dfcragsr i @eleSSttbm @Wt PORShimntessHher alpat 1YHhnm, less than
yltrimethyl ammoni um brom de. The surface
abmgﬁgg&ﬁﬁEe%s are commercially avail abl e and/ or can be

Pr epas ashdpyrtica ki ingitSn kOWRibitBr EdtBpdition dMafionelly Edieseses

surface stabilizers are known pharnmaceutica
one e @ﬂt@gm@n%ﬂsenhuég@r ngpetartiuldietagiive ﬁlgﬁ:ntSh%leHawb@@ke

ogori b e R R e P ERle ARG B Pl R 200 1.2 hidfons),
less PRAARLBBGEYDD GAl, 1639 BiaBtabo@f 1 860 @aH, 1436 tHadiaBoktTH®0 nm, less than
Phar maceuti cal Press, 2000), speC|f|caIIy |ncorporated

abougyl 6@ fesg b’ﬁ%‘élan 4b0uﬂdﬁ@%am lessithan @bmgrt@@ ame&iss than about 1300

nhi.bi t face S abl C
o, 13 b By 120 B TR byl o Bl A oo S DOl G tess than
about @@O‘ﬁ’ﬁi O AN ABSABOD A, 11 &s @hahi HBuEFTRAI:QRarPYbout 600 nm,
conventional particle size neasuring techniques well

less Krowhoutd 00 mos dess ihdn| abduf 400t e, lagsttharSihobt 3@&im| lgssethan about

di ment field fl
250 pira st Gitae Pon ZORRBE diss AEABP Uk 1B TS e dpouthsg 100 s than
about ¥83thhe ok NGs t1AA Q.bglht% Al rrﬁefab‘lﬂ@@l bg ﬁ§ht]—sl%§tter1ng methods,
nanoparti cul ate angi ogenesi s i nhi or conpositions of

micrpb@py nvrenthdr@epploauetc amctieddsect i ve average particle size

of Ss than.a ut 2 mcron In preferr
B FtPSTIcR AE HiefosE b B PUPEis GOl e & fpicpsionsl o
micr‘bgﬁhe‘ﬁlgﬂe%gﬁ) SheSis kb RbL RmoRs aa'h%iogkﬁe%ls' 1§hlb§§rsco Bition, then
out 19007n | ess t han about | ess than
suchwbmnnveﬂtmel cmmpdses 1% bigder ablobidizdb0Chasam cfestsvetavarage particle

: out 1 | ess than abo 1400 nm |l ess tha
S1ze 8 gligpteq B aH?Ht Jraiczonsn &y "3 8&%‘“&@@6 CIARY P?‘E&é’ Sﬂ‘?é{ﬁl greater than

abouft Q%ﬁr&%gg 1§‘fHeaﬂtEE§§t a¥ fé@?ﬁ S@t%)blft thé— %)tpveﬁ ndl gﬁ?ﬂ% 1nh1b1t0r or

about  ess than about ess
acthvO@emtlpartllcé@sshatvh alpaﬂicm,ﬂlzeﬁﬁ’(grfmr thasabotuha mlabnutbySMght when
measured by the above-noted techniques. In other embodiments of the invention, at least
about 70%, about 90%, about 95%, or about 99% of the conventional angiogenesis

inhibitor or active agent particles have a particle size greater than about 2 microns.

S. Other Pharmaceutical Excipients

Pharmaceutical compositions according to the invention may also comprise one or
more binding agents, filling agents, lubricating agents, suspending agents, sweeteners,
flavoring agents, preservatives, buffers, wetting agents, disintegrants, effervescent agents,

and other excipients. Such excipients are known in the art.
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nm | ess than about 400 nm |ess than about 300 nm
| ess than about 250 nm [|ess than about 200 nm | ess

wo bao/1aseit 100 nm | ess than about 75 nm or PEFBES1009086965
about 50 nm when neasured by the above techni ques. By
"an effective average particle size of |ess than about
2000 nmt" it is neant that at |east 50% of the
angiogenesis inhibitor particles have a particle size

o SR UL 00ROl LD BRI eris

staro&hb;@, lé&aﬁi@?és ofbiadingApats ore vabioud cd¥sed arddneopaidkcg! es
have a Particle size of less than the ef%ectlve
1

polysingtnae! 'd¢neemicrbet§staklihanela6@3@c spb s Avigel | BHE0T prachAvicel ®
out s t han..about 1800 . .

PRI s GRS o S mirreai it tse (i SSiv
Skﬂggditlonally conpri ses one or nore non-angi ogenesi s

|nh|b|tor nanoparticul ate active agents, then such

ac Suﬂ@lag@mmhaﬂ@u@ng egmﬂlaw@t av éreafbmqbdttv iof the poiwzler to be

ss th bout 2000 nm l.ess

ComPﬁ’éﬁ’? 2136 601 AGBI0 o R @hﬁwsa(ﬁaa%ﬂet%sfeﬁeg &Cifhan

ﬁ%‘ﬂ% steAQR, RiMbiuhESiSarklahddROUle 600 nm T ess than
meebout 1500 nnﬁu ess than about> 1400 nm | ess than

ab@sbmpROOf smeetém:mw haynatalivr d2filialhywectomss stidteas sucrose,
1100 nm gf t han about 1000 nm |ess than

xyl ﬂaﬁéa ugpgcEiRny e@ M, ASRERE NG, arsrcariam skxanples of flypring

agengs?n egre :ﬂg&s%laﬁ%f OU@Q%# 1\2%% bllb%ﬁ a%lﬁabg %p%g%fr%?n Havors, and

the llk@SS t han about 250 nm |ess than about 200 nm |ess
t han about 150 nm | ess than about 100 nm |ess than
ab&gemplss ﬁpreéfrrvate@g arcratesalaLtor e, methyarakens propulpeiaben,

I et hod 0
benzmcqarc(l)d an cg b & sa he& estefsfo {PRLe X%rr%cbég %{i’)l(c: lilf:ld sth as butylparaben,

alcoRG19 kReR Hys ot B&szl 416dhol, pheruTh d@ﬁq)oﬂhdlsi‘su@h aopiveist, ioenal
or mcroparticul ate anqlogene3|s I nhi bitor or

quartﬂmaraﬁgmpgmfm@ asrenpdlkerumehseslct i on, then such a
co V

[ ther s ed or, has
COR L A SRR bl et P B P8 i
mlc@&@@tﬁllﬂle B REIONS lacR¥e, @Paskf dafGilimn o PhafcagR cRAdes, Gn8/or
si ze of greater than about 2 microns" it is neant that

mixtgres|odary obdofargeihe Esrelns oﬁxhhlemngcrlm@eem@m@ystalhne cellulose,
suet ikt B 858 T SRR BT Rt e prtose
anhmrgﬁu&ﬁfjmpﬂm §e®i§@i§l rlﬂf)e?sg: 5a?&m'pﬂggﬁ1atel slﬁcﬁ)‘étg]ﬁﬁlcompress

di ments t he T nvention
mannitol; starch; sorbitol; sucrose; and glucose.

Suitable disintegrants include lightly crosslinked polyvinyl pyrrolidone, corn
starch, potato starch, maize starch, and modified starches, croscarmellose sodium, cross-
povidone, sodium starch glycolate, and mixtures thereof.

Examples of effervescent agents are effervescent couples such as an organic acid
and a carbonate or bicarbonate. Suitable organic acids include, for example, citric, tartaric,
malic, fumaric, adipic, succinic, and alginic acids and anhydrides and acid salts. Suitable
carbonates and bicarbonates include, for example, sodium carbonate, sodium bicarbonate,

potassium carbonate, potassium bicarbonate, magnesium carbonate, sodium glycine
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about 70% about 90% about 95% or about 99% of the
conventi onal angi ogenesis inhibitor or active agent
w@20ovitclees have a particle size greater than aPOUUSR09/036965
m crons. 5. O her Pharmaceutical Excipients
Phar maceuti cal conpositions according to the invention
may al so conprise one or nore binding agents, filling
agents, lubricating agents, suspendi ng agents,
t,e ool rj nt S i:V8s, f :
cart G RS o LI RS Ko RLE IR ALLYT. o §ohum
bicafddatolcbipoene bpibertfErveSitahc@ipld MbeBé presér®. known in the
art. Exanples of filling agents are | actose
nmonohydr ate, | actose anhydrous, and various starches;
ex&npl e§SopregrMinmef Nyropagtigylate, ar i ous cel | ul oses and
cr oss- | iAmigingepedis/inhilitqryandoStalidizer i crocrystal line
cellul gse, such as Avicel (r)._ PH A _ and Avicel (r) .
PHIB9 relf eramRqups 9§@I}gil%én%sé‘—1 infyibgbandpie ainqre Sysfacg stabilizers
S ops
can B DAL T b AR B L RERLt) DM h Blhend. for cyarmple.
upoif thewahichlak yngibgdnlaes pornsierr stloctbé, thohplresisBdlip@hélic balance

col l gi.dal silicon dioxide, such as_Aerosil (r) 200,
(HLB|reclting pojpt, evatge selubihisyolibr swrfase stbilizer. apd the syrface tension of

wate?tsgl'ﬁ[i@]{lseoftﬁ@gtat?iil&%rc?rcg.el' Exanpl es of sweeteners are
any natural or artificial sweetener, such as sucrose,

XY ITht 0bncef@atiohdfSRE sthadst Bne &ipid @B Cinhb$tpAcdnaviey framthbout
es of flavoring agents are Magnhaswee

| fane, Exanpl
99-5% yst)ua(mﬁgﬁ @Wﬁf?g}’fl Rt A)s tobet @ pu py frpanabput Whel o fr‘hsau; 0.5%,
by et A0 LR AR Ol LSRR B o

and MEBZObee QBfade ataBilizéS nstaihélgdin@blRF cosSpients. of
par ahydr oxybenzoi ¢ acid such as butyl paraben, al cohols
sudhe sencsphigtiongf theenoar rapre shdhce sbelivsry @ncsmpliemdagout 0.5%
to a0 B30RNERRlapo s GHAE LERN0YoS QTRANNIS, PYGR (BSbout 99.5%,
enzal koni um ¢hPoride. ° 8uit abl e di ['uents I ncl’udé

by weilit, /FsaLdd G bty Redeiidedr, eveidhe of thieiak |c@ktone AHEBg@fesis
~mcrocrystalline cellulose, |actose, dibasic calcium
inhilytes ophat least oae shface gebilizan apoinchlgtles cs¢ipgal. of t he
foregoi ng. Exanples of diluents include
m crocrystalline cellulose, such as Avicel(r) PHO
and Avicel (r) PHL02; |actose such as |actose

E. nOMétHedos eV akgt Osfoparticulate Formulations

The nanoparticulate angiogenesis inhibitor compositions can be made using, for
example, milling, precipitation, or homogenization techniques. Exemplary methods of
making nanoparticulate compositions are described in the '684 patent. Methods of making
nanoparticulate compositions are also described in U.S. Patent No. 5,518,187, for “Method
of Grinding Pharmaceutical Substances;” U.S. Patent No. 5,718,388, for “Continuous
Method of Grinding Pharmaceutical Substances;” U.S. Patent No. 5,862,999, for “Method
of Grinding Pharmaceutical Substances;” U.S. Patent No. 5,665,331, for “Co-
Microprecipitation of Nanoparticulate Pharmaceutical Agents with Crystal Growth
Modifiers;” U.S. Patent No. 5,662,883, for “Co-Microprecipitation of Nanoparticulate
Pharmaceutical Agents with Crystal Growth Modifiers;” U.S. Patent No. 5,560,932, for
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anhydrous, and Pharmatose (r) DCL21; dibasic cal cium
phosphat e such as Entonpress (r); mannitol; starch;
w@orbili4wh3 sucrose; and gl ucose. Suitabl e di siPCEYSENYE36965
include lightly crosslinked pol yvinyl pyrrolidone,
corn starch, potato starch, maize starch, and nodified
starches, croscarnell ose sodium crosspovi done, sodi um
starch glycolate, and m xtures thereof. Exanples of
wnp: ef e f u S S
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Nangpagiielps” HeS- Pateahdoanyh? U der Aethed pEPrsasning Steple Db e
Nangl(%1 (598”5‘ % %ge ? N%ag S%‘ ? %or %oce%jf of lf’r% rln&afﬁ)erapeutlc

rum’ C ona | Um i Car bona

Conﬁb@ﬁﬂﬁ@ﬂﬁ@@mtaﬁﬁlﬁﬁ&ie@ﬁﬂtféle@&réﬁ@rlﬁS epatémg{tﬁsmamssartb@ Mefethod of
sodi um gl yci necar bonate, L-|ysine car bonate, and

Preparlgg hianepagzele baapesitipng @@Iﬁammgéih,ﬂrg@rﬂlwsmhvélpgbdo Berluce

onent..of,, the 8SE nt couple may
AeeB s L oRtb PR SRR BRo B R GRS s b e
ANQine @8 AREE Bon-Bihdibkdnesis aihehifl abtivd #&8fits Thebd RIdatddMa size at the
amount of angi ogenesi s inhibitor and one or nore

samgtimtas @heﬁngmglenqsesrlghlﬂoanr, vaplpdw@emgnwamgul@mammenem
of t rface stabiliz rs ca‘ﬂ

inhi G RN anamgaive B S ieredinas ARl eEEuEREs S mgPigen. A non-
ang1§§‘én%§1§ &fhibitd? %C'Ji‘\yeddg‘éﬁp whiich ik ERRR Qbh¢&t1@ﬁ‘él%@ andpikBllate sized,

mel ting point, water solubility of the surface

can gls@bé hdded o thermanejpratiuatt angogenesis oriliforwamppsitol aftérgagicle
of t{ge stabilizer, etc. The concentration of the at

size fICHOthne angi ogenesi s i nhibitor can vary from about

99 1pYettaRoRBOMH bd4IBOK%r thd 19%@%9“51&111%5 a@t&@laﬁth‘ﬂ%fo g@neln@ inhibitor

or from about 90% to about 5% by wei ght ased
compmt_lcmstd theciombritivadanbt ghatle of whhvh tixt formakition nemprises rnultlple

angi o neS|s i nhi bi Lbutr and at .| east F rhf ace. .o
nanePagst f‘z%}gm%‘?B?Sl% {OHar FmRAsHigns eseeh 8 }éfﬁtc agpgitterent
cffe@RRGEBLEA ?érﬁ@le%fzet REciPR EofpodiRbrPeah oAb b3 A aing B

can vary from about 0.5%to about 99.999% 'from about
indiﬁd@@l’mpmomummﬂat@ 8ngégenosis fnhdrtoa bmmposlmﬁnsmsmgbfm ex89plb %)

DYy wei based on the tot ined dry i ght of..
mill Dt Dl iegy Ob%ﬂ%&izaa%?gﬁ@qw WORGH DR S iTerent

comg@s@t_iogrﬂrtf)?fe%al%taas%élé 86%pe R, i ncl udi ng ot her

xci pi ents
The nanoparticulate angiogenesis inhibitor compositions can be utilized in solid or

liquid dosage formulations, such as liquid dispersions, gels, acrosols, ointments, creams,
controlled release formulations, fast melt formulations, lyophilized formulations, tablets,
capsules, delayed release formulations, extended release formulations, pulsatile release

formulations, mixed immediate release and controlled release formulations, ezc.

1. Milling to Obtain Nanoparticulate Dispersions

Milling of aqueous angiogenesis inhibitors to obtain a nanoparticulate dispersion
comprises dispersing angiogenesis inhibitor particles in a liquid dispersion medium in
which the angiogenesis inhibitor is poorly soluble, followed by applying mechanical

means in the presence of grinding media to reduce the particle size of the angiogenesis
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E. Methods of Making Nanoparticul ate Formul ati ons The
nanoparti cul ate angi ogenesi s i nhi bitor conpositions
w@avdbetespmde using, for exanple, mlling, PCT/US2009/036965
preci pitation, or honpgeni zation techni ques. Exenplary
nmet hods of maki ng nanoparticul ate conpositions are
described in the '684 patent. Methods of nmaking
nanoparticul ate conpositions are al so described in

. _ t en 7 N od of i ndi :
it (RGeS nil ) e LGl A5 Bggporictes
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befoR ot i QB corMRRBE TG R BieRl sfl e et iare
angiGEekib it driseFrece stdbilexer E’@hl\géﬁiti&beith'ér b&31cB8ding, OF after the size
" Co- M croprecipitation of noparticul ate
reduptienr preeesst Despersigyieser boinapui@etpsadadontpenmsly aviie i bpish gnode.
U.S. Patent No. 5,560,932, for"Mcroprecipitation of
Nanoparti cul at e Pharmaceutical Agents;" U S. Patent
No. 5,543,133, for "Process of Preparing X-Ray
CoAt r astresipibiian fofRbtam, Nanppariguldpoparti cles; " U. S.
Pat ent N&gicgenesis hrhibiteroComppsitieds of Preparing Stabl e
Dr dgotignosthodiod fersning theSlesiFeat rmmppdtocul ste Bngiogentsis ifilopitor
"Pr.ocess of. Preparjng Therapeuti.c osi.tion . .
COmMpRHIRY} lﬁi%ﬁf émﬂé?ﬁ?B%HPJ?Pg?-eEﬁ‘s ! %Hlet&oég?%gﬁpéﬂ{lg NBEIG dispersions of
angié&)éhzgs Atdbitdr®ln thiVBERAR QT ohE 6PAbINAABNAPATSdrE bR one or more

nposi ti ons Contai ni ng Charged Phospholipids to
colldze dlabiityrgrraegag sofgct aative agenisiecinf angtraqdokikisolehty or

j.ncorporated by reference. e or nore
soluliled R S gBheuss S g erige dormple: ()
diss§ISAYGL fabtdng 'aﬁgiogénetsl@ EnIFBH0E ih b TRitdbic {d1eerd2) QERRASHES
Inhi'bitor, to produce a nanoparticul ate angi ogenesi s
formutdtioiftoon stapdl )arcphitivh camatisngenlcan ghogefees iswbilizer to form a
I nhi bi tor tive.agent conposition. A nqQnangi ogenesi s
cleag sy ing gd §_§ prwﬂag%th,e R ROL e B LG fsRarat
non-861vBAN AREiditdH Ah®eFhAGHed Bﬁﬁt%nﬁlvéloofbﬁ?r 25484 $he, if PRsent, by

nanoparti cul ate angi ogenesi’s 1 nhi bitof conposition
dialwist e@rdigfdiraticn andsdonecntratore bf tha disporsioatbyatoatdrgional means.
. enbodi nent of %ge kpvention nano§§rgicu ate
Dispghnsgan B Penpiagiuss thewlys‘?ftma 41c§fMede i nventi on
can be made in which the fornul ati on conprises
mul ti pl e nanoparti cul ate angi ogenesi s i nhi bitor
coBposi Homzenizatibn 06 ObltaiaNorpaeticlilideer ent

Angiogenesis Inhibitor Compositions
Exemplary homogenization methods of preparing nanoparticulate compositions are

described in U.S. Patent No. 5,510,118, for “Process of Preparing Therapeutic
Compositions Containing Nanoparticles.” Such a method comprises dispersing
angiogenesis inhibitor particles in a liquid dispersion medium, followed by subjecting the
dispersion to homogenization to reduce the particle size of the angiogenesis inhibitor to the
desired effective average particle size. The angiogenesis inhibitor particles can be reduced
in size in the presence of at least one surface stabilizer. Alternatively, the angiogenesis

inhibitor particles can be contacted with one or more surface stabilizers either before or
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effective average particle size. Such a conposition
can be made by preparing the individua
woameperbi cul at e angi ogenesi s i nhi bitor conposPCT/U82909/036965
using, for exanple, mlling, precipitation, or
honogeni zati on techni ques, followed by conbining the
different conpositions to prepare a single dosage
form The nanoparticul ate angi ogenesis inhibitor
C L L l,i I i quid.do
aftelr]c agt?}?rrl{éﬁ apltlgér’liéoﬁl r?c{‘as stle }1 %%gu%}{%scsaglrbgq&g%d 1o g‘cgéJ ér?glgge%QQE
inhi G RETh&, steQillliEei’fEdSIhposn@dIﬁaﬂ‘Er b&fory, defing dr hdraRs ize reduction
formul ations, fast nelt formul ations, |yophilized
processy fRIPRErsigRscantbgmasuéactureheentiagousherripadatc rade
formul ati ons, extended rel ease fornmul ati ons, pulsatile
rel ease fornulations m xed i nmedi at e release and

F. COMétRbALSE IUﬁhgmﬁof)ﬁftf&ﬂzﬂ& A@BfogeRésts Inhibitdd | i ng to

OF3 | RAulRIAR ol h[ﬁ‘l@ /¢ OndoPIbR QlSadd dihbitdedf aqueous
angi ogenesrs i n bitors to obtain a nanoparticul ate

di hi
e aregey o T aCmPBREPLT AT B sl P e or
prevefiigd GRNREMplcl RidRigk@thl SanR@QIrbths of 4B} BambflihoWeehsby
yi ng nmechani cal neans in the presence of grinding

app
charn@@m@dtb(y uné.@ﬂmblqefmglqgamqslsc |Adl1 @ch@ogqlltlpmdescrlbed herein are

i nhj 0 he. de Cti
encoifRET 8 S tthtlnShot yanaunen, Aftefish Sphd o fiode W s
RA %aanp&la&&ﬂﬁmaﬁma&b@ lc8&ditidh, laRE a Pr ESRELE B gcfbsid RBRfitoPRR such
‘surface stabilizer. Alternatively, the angi ogenesis
treatimeht bl&-mﬁthpwetstr@dhek; can be contacted with one or nore
surf ace st i zers either .hefore ar after aftrition.
ﬁ Fnﬂ%ﬂi’ﬁ t?H ¢ corRastions gf e nfespt YGIiop&ay 8%%‘“11‘65&”‘1 to
humﬁﬁ?ar@%ﬁrﬁﬂ@ ﬂ?%y%ﬁaﬂﬂh&hﬁ@ill’y%%éﬁ&ﬁe ﬁltaﬁi?ér 1|nél%ﬁlng, but not limited
conposi tion either before, ‘during, or after the size
to onaﬁyj,qmtlmomar}arre«ztmss ocﬁlaé}aeqomnmis, nammtdjellyr@rg,l,flatrwmeds
cont i nuousl |n a bat 2. .Pr itation.to
1ntra&{sgll11ﬁr RE, aﬁafl?%lﬁ , A éacm%%peggr 1§‘|V§g1]1ﬂ I’ {aBFrltoneally, locally
(e.2.CPER@SL [ iRARn AN B6ps) MBicRAL, Rhisal %ﬁm%iﬂcatllge A368Ed Rein, the
nanopartlculate anglogene5|s I nhi r composition i$
termb{pubyecti’ opused itpincat arominibhipsefembly ampamodl, aficlypdiegahiimgn or
tablegglsper3|ons 0 ngl enesi s |nh|b|to in the

non-hrpan  The ferms paticuf angsubject, éié’@ué?dalmel“?hf%g hd one or
MOT €y skt st o %Xreﬁi%mc@baﬂ)nsrﬂw %ﬁﬁgﬁ@ ﬁ)hyﬁol@glgglilf

free of any trace toxic solvents or ’s zed h
accepabhkl stéritp aqucbiiest ndsagircoas sEtifiad, depgasiose Suspeasions or emulsions
exanpl e: ]$) e o . . .
and sterile powders for reconstitution into sterile injectable solutions or dispersions.
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents, or vehicles
including water, ethanol, polyols (propylene glycol, polyethylene-glycol, glycerol, and the
like), suitable mixtures thereof, vegetable oils (such as olive oil) and injectable organic
esters such as ethyl oleate. Proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants.

The nanoparticulate angiogenesis inhibitor compositions may also contain

adjuvants such as preserving, wetting, emulsifying, and dispensing agents. Prevention of
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di ssol ving at | east one angi ogenesis inhibitor in a
sui tabl e solvent; (2) adding the fornulation fromstep
W@ 10094104685 sol uti on conprising at | east one surPEDES2009/036965
stabilizer to forma clear solution; and (3)
precipitating the fornulation fromstep (2) using an
appropriate non-solvent. The nethod can be foll owed by
renmoval of any fornmed salt, if present by dialysis or
the %ﬁ&éﬂfﬁrﬁ%ﬁoﬁ@mﬁ% c%g%lggﬂgeurrg({ ar?ous Eﬁba%lt ﬁltlﬁ?}ygal
ager®QBldhusPasdbyny rchloPotﬁltdalat , Pheiv) oharbla ac1tﬂ,Oz[ﬁ@lgﬁé1 mz@t It @fhytalso be
bt ai n Nanoparticul ate Anglogene5|s I nhi bitor

desn@b}ﬁi@ smqhilctmgo@aé rEPTS. U HDROYEHS i uah chierifo @sd dre like.

Prolg é t1 30 of tﬁ%gﬁ !ccg qqgéilgﬁaf&%g?u%?altfloggfé%% {e)eg ‘ts)rdo?lgl% a'bgutqoy the

use cﬁra@@ﬁt@ Idegyﬁ@ QbARBHMH, SudROERAThinlANGo et hmtDgelatin.
hbnogartlcles Such a nmethod conprises dispersin

an§pbgeousk @mxstfptb@rﬂbardr@arstramregl ¢ gansikgsi tablets, pills,

wed b b t .
oS BB 5 SR SRR o PR PRI ppsiagepests
inhiito? €s AfmikBE wh Gt RAGTYRS o$ tHeTBIBWn@F (4)Dnklve nthes inetitxcipients (or

effective average particle size. The angi ogenesis

carriephsushtas sogamiditedtesr digelcivm pleadnlmeé@ (bhfikg¢rs er ¢xiendees, such as
| east one.s

f t St
starRES SSRGE: Tlsref. RN B GuBhebf §heRiEl [OBTsers pushas
carb IR ICARAGE! At LoRNR, 61y VIRYIBy BUGHE St ABbhd AGER: (0

either before orafter attrition her compounds, suc
humgefarts diuclyenglycaraln (D alismidgdtingagents, art@uaegsftre@&las calcium
binQibi% r/surface s qulzerdco 05|t| E di
carbptt'ohe, a UG PR BAChs HarG e SF nF8’8§’B Potidggdium
carb&a‘-‘t@?f)%‘o%nqaﬁrdlefs ﬂﬁ'ﬁ%fs ?ﬁlta@ﬂi@ Qo FRbIpRBRY H@del/eré}ﬁrs' Such as
node. F. Usi ng Nanoparticul ate

quat@nmgmmnwum dompobnds; (h)ﬁwnmg agcinon sucBawpetysalaghadard glycerol
e Stabiljzers . The i_.nhi bi tor

mon B i1 Gt b o seRie %ﬂabgﬁt'&%ﬂgga?@@ I4PricaBlse yigh as talc

calcitin §E&NE nﬁlh@%luﬁpg‘ceeﬁ?x‘t@n@h@. polyIRien@BWo R, sfRRf ‘Fa[uryl sulfate, or
growt h, or any mamal I an dlseas characterlzed by

mixtungebéreabFer aagilogaalests sandAtills, shecdosegmidihs ong also comprise
descrlbed herei n are enconpassed by the descri bed
bufﬁ%&%%ﬁgsof treatment. A preferred condition to be

SRRl LS LR bt
emutsicea} sobuttons,ssuRpamsiohg xyeph, raadictikirs. In addition to the angiogenesis
inhibitor, the liquid dosage forms may comprise inert diluents commonly used in the art,
such as water or other solvents, solubilizing agents, and emulsifiers. Besides such inert
diluents, the composition can also include adjuvants, such as wetting agents, emulsifying
and suspending agents, sweetening, flavoring, and perfuming agents.

One of ordinary skill will appreciate that effective amounts of an angiogenesis
inhibitor can be determined empirically and can be employed in pure form or, where such
forms exist, in pharmaceutically acceptable salt, ester, or prodrug form. Actual dosage

levels of angiogenesis inhibitor in the nanoparticulate compositions of the invention may

be varied to obtain an amount of active ingredient that is effective to obtain a desired

34



10

15

20

25

The nanoparticul ate conpositions of the present

i nvention can be admnistered to humans and animals in
wapgooph@mesmaceut i cal |y acceptabl e manner, incl uPCTyS2002036965

not limted to orally, pulnonary, rectally, ocularly,

colonicly, parenterally (e.g., intravenous,

i ntranmuscul ar, or subcutaneous), intracisternally,

intravaginally, intraperitoneally, IocaIIy (e.qg.,

I and
there{:b%\’\ﬁg {e‘ﬁ?on%e rrﬁeulgaﬁahaerrcg rll)g 8 ??gln a‘{’?% ]g‘rh(réhﬁm g&g a@r@fmﬂt{a&%ﬁs gge
seledted a@ape &K}el&ﬁhﬁﬂire deeatienpdl tie deﬁ@ﬁﬂl&irapeluﬁﬁ befelitN@le oute of

human or non-human. The terns patient and subject may
admpestigsied, the, p@ﬁ@%aqub%\mgoge@@%@gmmoaﬁhe desied greatipp pf treatment,
andg&» p%%%$l injection may conprise physiologically
e sterile aqueous or nonaqueous sol utions,

dl Snas d8ilPdSse nSbySHREIAR i RiRRrcdlin 81fdlSdransltipRAoSdse T Wal be
powders for reconstitution into sterile injectable

undeg@tped,uh@ﬁ@vm thet %lpépmlf&éose Eehfiirasy ofrtisular pasicat wylidangsd

agpe r
uporf e BRL RS R iaf A adb Epo et HER Ren BB, S sty irana
routgby £hinisRAlidE HBMheNer Bk Yealnisteed @ﬁ’%l@éeneﬁ@ ¢hHibieor] fale8)of
sui tabl e m xtures thereof, vegetable oils such as
absoa)lbtlmleanduem;reanm donjbawtiab Methm’c@qrﬁr@gsmdéhesses’gmbr od ghoegnay¢ular
[ ntaln for
disefiy HRareals g i et s Ee i BRI s T i . by
t he nalntenance of the required particle size in t he
case of dispersions, and by the use of surfactants.
The nanoparticul ate angi%dbﬁe%ﬁ% i nhi bitor
conposi.tians may .al so contain uvants .such a
o QS IIHRE R Ry Cesitioaeyefight BRGeR i S5GHa ly should be
undé%%&l %ow%@r@ﬁ% 1h8MnwRhiiBe isHP WY b Bhitha & 180 'é;?s%[ﬁcsélﬁdﬁf%ﬂs or
be ensured by various antibacterial and antifungal
detaﬂ@éfwbsbectmalms asampple aBbnsighaitithe sisuifmatodn, aphembdl] references to a
rbic , and the lik It may al so.pbe desirable
publfel Ml AT e Brine & U s BRY e gir B irasmoreted by
rdﬁgﬁ&prlde and the like. Prolonged absorption of the
i nj ectabl e pharmaceutical formcan be brought about by
the use of agents del ayi ng absorption, such as
al ym num nonostearate and gelatin. Solid dosage forns
Example L o) adni ni stration incl ude capsul es, tablets,
pl s pu @%ﬁ@@ff this &Qﬁp&r\@a{y% Q8scribB h§WGhan8 #)drqclgﬁ’t% %lgs%ersmn of
orns he nanoparti cul ate angi ogenesi s 1nhi bitor
anam@ugamdsmﬂﬁhﬂﬁmmhbaﬁmd@ne of the foll ow ng: (a) one or

more inert excgjpients (or carrier), such as so
ci tYaprayypllige é’ép?fﬁlﬁ}% Bé&i‘s%}gé&gél}esesol}l iﬁltplf edfpa(ie%y milling

the &))ﬁ{p%ﬂﬁi@,ra% leaStH sBFace stabilizer, and any desired excipients on a suitable mill,
such as a Netzsch Mill (Netzsch Inc., Exton, PA) or a Dyno-Mill, for a suitable time at a

suitable temperature. 500 micron PolyMill media can be used.

Example 2

The purpose of this example was to prepare a nanoparticulate composition of 2-

methoxyestradiol, which is an angiogenesis inhibitor.
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starches, |actose, sucrose, glucose, mannitol, and
silicic acid; (c) binders, such as
w@ a00boxgpet hyl cel | ul ose, alignates, gelatin, PCT/US2009/036965
pol yvi nyl pyrrol i done, sucrose and acacia; (d)
humect ants, such as glycerol; (e) disintegrating
agents, such as agar-agar, calcium carbonate, potato
or tapioca starch, alginic acid, certain conplex
si i . an o)
fe éar%é?%,tlc@u% d?sg)%fslfgaﬂr ﬁ Ql%ﬁl%%gistrg%%l %QYIH% SO (w/w) 2-
metlax§edtRb R, oIS (wmq{ydﬁs;ygm@ymdnaroxe aammcumw(mlng $id 0.05%

(h) wetting ents, such as cetyl al cohol and glycero
(w/wadz@@gftaéeaMt@l %@Oﬁshm mpyded fr 1§19¢1h uader fazahl qngreyrilling

con @&sqrqlatﬁdnoﬁ/ﬂf%@(é()l éys?ern f@%&om 1616%?1 ts%hII a (SfoojlrrH PA;

e, magnesi um-s

see 1glsy pekest N§. U UM 18adr YSmElUKEas Mlllqreqh ppw ket of h%cedhﬁmber and
For capsules tablets, and pills, e dosage forns may

uﬂhangéOQBﬁpmﬂﬁéﬂbbﬁﬂéﬁmﬁgﬂh@ents Li qui d dosage forns

r al tr on i ncl.u ar,mace .ica
ackef Sined ik Dol Peat BFERS RIARRSIAED e sps
nanc@)laﬁlcﬂlalté(dilﬁﬁermbﬂ oPelGhdth@Feitdidl a8 N3 ABEREHI 9% < 144 nm, 90% <
inhibitor, the |iquid dosage forns may conprise i nert

217 din, m@h?ﬁ% @%ﬁim,ynwe@dmﬁmghéimha LA{9d 0 Laser wastearingrParticle

t t | sjfi
Sized PSS KBRS P PBHHF gt RERE S b Sy BT hye S s
stordg@ Gt sde tﬁ@hdﬂ!ﬁb@ﬁﬂtl@ul&l&%ﬁl’be?s%ﬂ‘@ft Z-hfégm@?@sﬁta&ol B Siehiy pdificle
d suspendi ng agents, sweeteni ng, avoring, and

Smepéﬂ9%nmng agents. One of ordinary skill wll
eciate that effective a s of.an .an
Al g PP s d S e gaericulte
comﬁml&y@pad d?lgﬁié%ﬁes{s‘%ﬁ'i‘bﬁf)r Phemngiopeddisf 1ﬁﬁllwﬁoﬁean§§osuioﬂ having
pharmaceuti cal'ly acceptable salt, ester, or prodrug

a vefycnmall Abrctuad a\cbmgnartioéwmtfscanfb%smﬂ@ ijbﬁ@é; which s irtiodarly

n.the n no articul gte co 03|t|ons of the invention
usefyfor (e GBS g 5 GHR RR{AR 1 SmABp PP R AR HARLS. the
ek&ﬂpq&dhﬁ&ﬁﬁcﬁﬁkkﬂﬁaﬁo obtai n a desiredtherapeutic

response for a particular conposition and net hod of

adm ni stration. The sel ected dosage | evel therefore

de?egds upon the desired therapeutic effect, the route
Exa m nistration, the potency of the angi ogenesis

| b 515883 Rl AUE AR Paroh SHEMERLonRBG tion of 2-

otherb?gkfars.mThe gaily g @ m%badﬁgﬁlg?gﬁﬁ lono
metlgixigeptado. nultiple doses. |t MA|| be under st ood,

Bgvlgteli\llaglr@pg%ug ta‘rlelt ?sgﬁ%(:(lp g]ﬁgg?es![rg(\{lo hfa\cf)lglg 55% (w/w) 2-

methoxyestradiol, 1% (w/w) hydroxypropyl methylcellulose (HPMC), and 0.05% (w/w)
DOSS, was milled for 1 hour under high energy milling conditions in a NanoMill®-001
System (Custom Machine and Design Inc., Oxford, PA) equipped with a 10 cc chamber
and utilizing 500 um polymeric attrition media.

Following milling, the final mean particle size (volume statistics) of the
nanoparticulate dispersion of 2-methoxyestradiol was 162 nm, with 50% < 151 nm, 90% <
234 nm, and 95% < 277 nm, measured using a Horiba LA-910 Laser Scattering Particle

Size Distribution Analyzer (Horiba Instruments, Irvine, CA). Following two weeks
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upon a variety of factors including the body weight,
general health, sex, diet, tinme and route of
w@eiwpniwshs at i on, potency of the adm ni stered PCT/US2009/036965
angi ogenesi s inhibitor, rates of absorption and
excretion, conbination with other drugs and the
severity of the particul ar di sease being treated, and
like factors well known in the nedical arts.. The
{ [ + .
sor{e S 810 S TR S kS Bttt el ST ] B0 R fyricie
size oNYENAMON IS not to be limted to the specific
conditions or details described in this exa
Thibisgreurple 4?@0@9@@1@& ihe spgegssiulgpasstpnafia staglpeemaélﬁp@’gculate
vat docunent, including a U S.
Coméostltlmfgfbaélraél gyoﬁe%eisfs 11{Jl‘i%llbe[y i ncor porated by reference.
Exanpl e 1 The purpose of this exanple was to descri be
how a nanoparticul ate di spersion of an angi ogenesi s
_zﬂﬂnﬂibltor can be made. hbnocrystalllne dlsper3|ons of

ene itor, can
o oD THIBSEEThE P Rt e PRDaRCh B Ry e R iljoF or 2
meﬂgﬁ%g@gldpxm pients on a suitable mll, such as a
Netzsch M|l (Netzsch Inc., Exton, PA) or a Dyno-M 11,
f oA rangpirtiawhie dispersian of2-methoaitstradiehpeayiag GPe(w/s006-

metlﬁyfgr g g,flx}\/l (q‘f" w)glg%Lc %\«?%Q Séys(gv?\gbgﬁ)g?;vvas mll-[e({3 for 1.5 hours

undéi%‘i\glp@ifeffquﬁﬂﬁﬁgeccﬁﬁmg} iirt b 9V NO@RITRIDIONYBSA aslicRbfen AG,

i S an angi ogenesi s inhibitor. A nanoparticul ate
Masdhusge?amlo MBastl, Switedrhostyesinpadivoth a Hévicrigtdoehambes) ar@l-utilizing

est r.adi ol % (W w) hydroxypropyl cellul ose,
500 iGN SEaSH Y PpediEL ) and 0. 085 (wi vy docusat e
SOk FnbIRESR) parti@s sigh No@ﬂné %tlS]EICWthéj RelRpaiicARtEN§cson of

mlling conditions in a )-001 System (Custom
2-mévhetyiesteadaoldo Degingmillng was()éﬂcnmi w1m0% eel 12. 180, P&t eRt12 nm,

., 6,431,478 for, " Snal C 1" [ Wit.a
and §6 02 i i fi?rﬁ&aljsfgr?m%aﬁ% A
Dlstﬁﬁai&h A %@(ﬂ&%%k&ﬁrﬁ&m hgnd (08! pﬁﬁé&}mg%wra f8r 8hdfionth
(vol une atrstics) of thé nandparticulat€ di spersion
at 5°(§]‘ 22°@renidRfEshe agiophrtiwakiteld8pensipn of 2-mcHBHGyestibdbl had a mean
0
parti%Pe/soi;e of 207 nm, 216 nm, and 260 nm, respectively.
This example demonstrates the successful preparation of a stable nanoparticulate

composition of an angiogenesis inhibitor.

Example §

The purpose of this example was to prepare a nanoparticulate composition of 2-
methoxyestradiol.

A nanoparticulate dispersion of 2-methoxyestradiol, having 5% (w/w) 2-
methoxyestradiol, 1% (w/w) HPMC, and 0.05% (w/w) DOSS, was milled for 2 hours
under high energy milling conditions in a DYNO®-Mill KDL (Willy A. Bachofen AG,
Maschinenfabrik, Basel, Switzerland) equipped with a 150 cc batch chamber and utilizing
500 um polymeric attrition media.
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217 nm and 95% < 251 nm neasured using a Horiba

LA-910 Laser Scattering Particle Size Distribution
weo@bg s (Hori ba I nstruments, Irvine, CA). FoP¢DUB2999/036965

two weeks storage at 5C, the nanoparticul ate

di spersion of 2-nethoxyestradi ol had a nean particle

size of 195 nm This exanpl e denonstrates the

successful preparation of a stable nanoparticul ate

CORRO %n&l‘ 180 aﬁ%‘& glngkxpo%arﬂg tafl tlcgj%fb[hé Rgﬁopﬂ%%ulate dispersion of

angi ogenesis i n con‘p03|%| n havi ng <SPt |
2-m&ﬁ6;@%&ﬂré€ﬁol&bﬁﬂdﬁxﬁ@l@ iflirg wdsel 591 ik, weigns 18 <81551rnrh e90% <213 nm,

filtered, which is particul arly useful for injectable

and B?%@H%ﬂmdﬁéﬁsﬂmd uathsi At e bagk AOH 0 d@sqr et @ s&d
Dlstﬁg o%ln}sg’d,olyz% EH ) 1‘t§j elrnst¥urn nr%? III'VQIflea @Aﬁ_p %llbvlvl}{l%[s!torgge for one rnonth

urposSe of Thi's &xa
at 5TANOTE It AP @ tBe ﬁm@ﬁicmamlqieraon FEL- RS ésftﬁdidl) had A\mean
nanoparti cul ate di spersi on of 2-net hoxyest rad| ol ,

partlﬁmuﬁrgbfslfﬁ@ i, WPS am, aed Ealz&ly@slteswtlmly 1% (W w)

th 1 ul as 5% (W
et B e P e st PR tgn P Hinp el ftace
comﬁmﬂbm&dg{bg@néy@nﬁﬁﬁbh&(r) 001 System (Custom Machi ne
and Design I'nc., Oxford, PA) equipped with a 10 cc
chanber and uti I i zing 500 mm pol yneric attrition
nedia. Following mlling, the final nmean particle size
me statistics) of the nanoparticul ate di spersion
of T2 BB Qé(Metﬁfsre@gﬂn le WSto %@e%aférﬁ naophttie@ e codpbsifibh of 2-
90% < 234 nm and 9 % < 277 nm measured using a
methdayeddadioh- 910 Laser Scatterl ng Particle Size

0 S AR S LSRR 5y 1200
metRAYORAMII GHd g wHvBRS z?n%r\wné?sf mAdgSNPX Yl@t?ﬂs ﬁlﬁgér‘ﬂlgﬂ]%r@

nmean particle size of m Thi s exanpl e
millsgronditipas i@t EHNCE@HMQ%EDI(%HﬁﬂaBatthm A6, Mastlabérdabrik,

Besql N BTGP SSRNREH 870 T 0SB g Lz 08 Aflgolymeric

attrifih RegRar e a nanopartl cul ate conposition of 2-

Exa

The final mean particle size (volume statistics) of the nanoparticulate dispersion of
2-methoxyestradiol following milling was 110 nm, with 50% < 101 nm, 90% < 169 nm,
and 95% < 204 nm, measured using a Horiba LA-910 Laser Scattering Particle Size
Distribution Analyzer (Horiba Instruments, Irvine, CA). Following storage for one month
at 5°C, 25°C, and 40°C, the nanoparticulate dispersion of 2-methoxyestradiol had a mean
particle size of 190 nm, 201 nm, and 202 nm, respectively.

This example demonstrates the successful preparation of a stable nanoparticulate

composition of an angiogenesis inhibitor.

Example 7

The purpose of this example was to prepare a nanoparticulate composition of 2-

methoxyestradiol.
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nmet hoxyestradi ol . A nanoparticul ate di spersion of
2- met hoxyestradi ol, having 5% (ww) 2-

woreaoboxpest radi ol , 1% (ww) HPC SL, and 0. 05% Peu/u$2009/036965
DOSS, was milled for 1.5 hours under high energy
mlling conditions in a DYNGd)-M 1l KDL (WIlly A
Bachof en AG Maschi nenfabrik, Basel, Sw tzerl and)
equi pped with a 150 cc batch chanber and utilizing 500

mﬂAp&([%E%{w&af%t(ﬁ e}s SHofE %F%[Oﬁ &?raghop %la 1@%?%‘3@1/&/ 5' e

si ze Stat et CS) nanopar

methbix§eetadion, rB%)thzv)rmbbﬁwmﬁﬁ raadiool 5% ooV @SS W/ dsl thitigd &S] .5
157 nm with 50% < 152 nm 90% < 212 nm and 95% < 236
hour ppderdughuenseeytsilieg eonditansan ¢ RYGYQRENlE KD3e @l b A ngachofen

AQG, Ff\ﬂ stchl egfa?rﬂ% el?rars\e/ls E\révlltg%tk)nay %Al‘l[q ploev\évI v&lg]lgh é F?(? %cgtgat?h ?haglr?gr and

utlhﬁﬁgﬂsm g RymefCattrainh AQRL, the nanoparticul ate
il‘gersl on of 2-methoxyestradi ol had a nean particle

¢ dnabrganrticdy gize yolynel stagicayf thespgwpaitgelaie difnersion of

2 m%ﬁ%%f%str%dﬁ?’ IR npaar ol afoanPathangheatz nm.

and 95%'432450&11 rﬁ%@ﬁﬁd@sﬁgﬁh@orﬁbﬂ]@&sﬁ 0 Qfasdri¥catt@HAMA €| WB e
prepare a nanoparticul ate conposition of 2-

Dlstn’emt yaca(iloliva InstnanepardtiuCade Fallewmestaagofor 1.5 months

t t radi ol 5%
T e
size WR309hin!-0d ZﬁQBeré%EéUtﬁze der hi gh energy mlling
conditions in a KDL (WIIly A Bachofen AG

I\/laér (hh;l erxemp@btelrrlons@as&eﬂhe smess/ﬁelmrmda)tioaqlf iappbtt nanpparticulate
f??ﬁlt ch. chanber %ﬁd utilizing 500 mm pol yneric
ComB?ﬁltﬂ‘?Il‘? PSINEPRIPOH mean particle size (vol ume
statistics) of the nanoparticul ate di spersion of
2- met hoxyestradi ol following mlling was 157 nm wth
Exabple & 151 nm 90% < 213 nm and 95% < 240 nm neasured

us a | LA-910 Laser Scatterin rticle Size
b I8 PROTOA RisargBR TP PERA S GRGHE Qe PRSI of 2-
meﬂ% estfa@ldOW ng storage for one nonth at 5C, 25C, and
C, the nanoparticul ate di spersion of
2 retndnoryreéstln@diiplersiado {2 -methoxyestradiol, having 25% (w/w) 2-

methoxyestradiol, 5% (w/w) HPMC, and 0.25% (w/w) DOSS, was milled for 12.6 hours
under high energy milling conditions in a NanoMill®-02 System utilizing 500 um
polymeric attrition media.

The final mean particle size (volume statistics) of the nanoparticulate dispersion of
2-methoxyestradiol following milling was 149 nm, with 50% < 145 nm, 90% < 203 nm,
and 95% < 223 nm, measured using a Horiba LA-910 Laser Scattering Particle Size
Distribution Analyzer (Horiba Instruments, Irvine, CA). Following storage for one month
at 5°C, 25°C, and 40°C, the nanoparticulate dispersion of 2-methoxyestradiol had a mean
particle size of 163 nm, 164 nm, and 167 nm, respectively.

This example demonstrates the successful preparation of a stable nanoparticulate

composition of an angiogenesis inhibitor.
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particle size of 182 nm 198 nm and 218 nm

respectively. This exanple denonstrates the successf ul
w@e@pat#bs on of a stabl e nanoparticul ate conmpoRCT/USIV0D636965
an angi ogenesi s inhibitor. Exanple 6 The purpose of
this exanple was to prepare a nanoparticul ate
conposition of 2- nethoxyestradiol. A nanoparticul ate
di spersion of 2-nethoxyestradiol, having 15% (ww) 2-

xyestradiol and 4% (ww) |ysozynme was milled for

. ours under high energy mlling conditions in a
DYNGE huitdobd ofidhls ok ¥ihbleyw . to Baspars eanbfarticulate composition of 2-
Maschi nenf abri k, Basel, Switzerl and) equi pped with a
methosgestradioht ch chanber and ut|I|2|ng 500 nn1po|yner|c

at t [ I t ! gartlfnelgtfe dtl ers?on ofr? | cu ﬁg&al %avm %‘% ((gvv

nanopart sper

meﬂ?ox Ilaaf@y eI (W, JHPM@ b8 0§25t /Av) DD SFASad irﬁllwrforwstﬁburs
50/6< 101 nm 90% < 169 nm and 95% < 204 nm neasured

undqyémghge@rgadmlb@g ¢ondgioms I m‘a@ &Ygﬁa@w& K- @¥ikyiA| Rachpiea AG,
o
Masghfui sl SR RS FionR of % £ Goul b Wapper and

utiliARE 00 hﬁﬁpd’lﬁﬁ@@@iﬁritwﬁ' Aéda.di spersion of
2-nethoxg§strad|ol had a nmean particle size of 190 nm

20The fnalamermpeticiepize berne stadties) aftthg nanogamicelate dispersion of

t th f
2 PP RS B ok B B o By JoP G 04 rm,
and DSMI P 100m, RXAIRG1sih Bﬁ%tﬁ’éﬁrlp&@qO‘Tfasér@cﬁtt&ﬁ%%kﬁ‘clé\@?ze
to prepare a nanopartlculate conposi tion of 2-

Distributhoxdesyzca tlotlibaAnsianogas, thivand, & Eh@@@t}éﬂ: ghovefd aggregation

orer TRy 4 PR S Ry SRR oOm and 0. 15%

(WHs Reaple WaRonSirdtbEBaf ﬁHt afl- c)ém'Bﬁiéf@nMFja%%vo%bl%ﬂlsq{iﬁBEb{rs and

mlling conditions in a
surfBachbilenrsAG, alMaschitrgnfis lwlll kgsuBars e lstabBwiahgmartiana} composition

e ed Wi a 150 cc batch chanber and utilizing 500
OfaQéh §QWE§F%H%Y¥r|t|on medi a.

Example 10

The purpose of this example was to prepare a nanoparticulate composition of 2-

Exa

methoxyestradiol.

A nanoparticulate dispersion of 2-methoxyestradiol, having 25% (w/w) 2-
methoxyestradiol, 5% (w/w) HPMC, and 0.25% (w/w) DOSS, was milled for 5.5 hours
under high energy milling conditions in a DYNO®-Mill KDL (Willy A. Bachofen AG,
Maschinenfabrik, Basel, Switzerland) equipped with a 600 cc recirculation chamber and
utilizing 500 um polymeric attrition media.

The final mean particle size (volume statistics) of the nanoparticulate dispersion of
2-methoxyestradiol following milling was 148 nm, with 50% < 144 nm, 90% <201 nm,
and 95% < 221 nm, measured using a Horiba LA-910 Laser Scattering Particle Size

Distribution Analyzer (Horiba Instruments, Irvine, CA). Following storage for 4 months at
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The final nean particle size (volunme statistics) of
t he nanoparticul ate di spersion of 2-nethoxyestradio
wo odobowienty m | ling was 155 nm with 50% < 148 Pam/USDHOH/636965
217 nm and 95% < 245 nm neasured using a Hori ba
LA-910 Laser Scattering Particle Size Distribution
Anal yzer (Horiba Instrunents, Irvine, CA). Follow ng
storage for 1.5 nonths at 5C and 25C, the
o p e at ' i,.on: 2- radi: ol
5°CaR e PRAL Y B BB BRBlE R T g NS ER B0 By
partitldi size@ofd®p nen, deOBAS bA@L EEnhhessaedeasst ul preparation
of a stable nanoparticul ate conposition of an '
angdhbgeaaglodemempiitesoihe sEseasmileoreariwnmiapible mmopsitigulate
xampl e-was to prepaye.a nanoparticul ate conposition
Comﬁ?ggal%%?H%%%@gﬁ?gﬂﬁ%ﬁggA nanoparti cul ate di spersion
of 2-net hoxyestradiol, having 25% (w w) 2-
nmet hoxyestradiol, 5% (ww HPMC, and 0.25% (w w) DGCSS,
was mlled for 12.6 hours under high energy mlling
conditions in a NanoM || (y)-92, Systemutilizing 500 mm
polymeric attrition nedia. The final nean particle
si p8yi{ MRl dppBreat @ithsskiskslkd af thehe tharapaid medifidbt®ons and
di spersion of 2-nethoxyestradiol followng mlling was
varigtip@s aan bavnade BI09s rethods and cnesiiops 31 theyprepsut i9Bontion2thout

n aspyred .using a riba LA-910 Laser,K Scafterin
depdps RPNyt S SOpFoiRr b niE Ui PRt R 0 Brosen
invehfied EHRAB Mo modifiVdtiBs afelN ariatiBhd SMhRAnFHABAGRVIRW tRAEcome

mont h at 5C, 25C, and 400C, the nanoparticul ate
withgti $peearico thef appendadbaime snd deiroiquhvatents. mean particl e

size of 163 nm 164 nm and 167 nm respectively. This

exanpl e denonstrates the successful preparation of a

st abl e nanoparticul ate conposition of an angi ogenesi s

i nhi bitor. Exanple 9 The purpose of this exanple was to

prepare a nanoparticul ate conposition of 2-

nmet hoxyestradi ol . A nanoparticul ate di spersion of

2- met hoxyestradi ol, having 25% (wWw) 2-
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nmet hoxyestradiol, 5% (ww HPMC, and 0.05% (w w) DGCSS,
was mlled for 3.5 hours under high energy mlling
w@onvditt46ems in a DYNOd)-M 1|1 KDL (WIly A Bachof/Es20048)36965
Maschi nenfabri k, Basel, Switzerland) equipped with a
600 cc recircul ation chanber and utilizing 500 mm
polyneric attrition nmedia. The final nean particle
size (volune statistics) of the nanoparticul ate
di spersion of 2-nethoxyestradiol followng mlling was
146 nm with 50% < 143 nm 90% < 194 nm and 95% < 215
We ¢elmm:neasured using a Horiba LA-910 Laser Scattering
Particle Size Distribution Analyzer (Horiba
Instrunments, Irvine, CA). The sanpl e showed
aggregation after 4 days at 5C and had a mean particle
S|ze of 1968 nm Thls exanpl e denonstrates that not

al Il con® ??élpp%fﬁgu aie aaﬁlgg%f&éﬁé%hﬂélt?rrﬂ‘?ﬁm%@% cgRgrising:
sur f ace.(ﬁt ab? E%f afthn p@e%engﬁ ﬁﬁ%{o‘%f Q05+ th@feh% Pavnrlg an
| a sta a

resul t e nano I'cul ate conposition o
angiogenesiseﬁahhhmbaﬁgeﬁxambb&ebﬁk%h&mp@b@ﬂi@OOhnLhis
exanpl e was to prepare a nanoparticul ate conposition
of 2- nethox?@%tradlol A nanoparticul ate di spersion

Ot bowy 00V ERbEARD i ARXPE AR Wastipe surface oo

was mlled f@mbﬁﬁ&:hours under high energy mlling
conditions in a DYN&)-M Il KDL (WIly A Bachofen AG
Nhschinenfabrik, Basel , SMAtzerIand) equipped with a

cc F[ﬁgl %@ﬁ%}?ﬁéno@f & %%lhe%l‘? tﬁjet ng H@%IS 19ELIbEFQeis selected

po ymeric a ion me an par

fronB1hg rdupod §iBtirst @tz-ﬁltethes}eseﬁdlbn @nﬁaﬂﬁ@ﬁw batirbdsadt EBAY 12-9566,
di spersion of 2-nethoxyestradi ol follow ng n1II|ng was
carbga@nyagtrigraly, HOIPES, rlen rwmthgmk a@@@, Hmcthyendsgeue grptic acid,

JBas e Fbrlb gcatter
EMIE, CI’ snqo sgatl l}l\@t%lﬁg %rlrnas rlzxerpe ﬁ%pro cInase pemcglarmne

PTIdmsmwmlSa RPI%loesqu%}mné:@hwwﬂme lzﬁdtaaé , 185416 (+4-thalidomide,
nont hs atSC 25C, and 400C, the nanopartlculate

S- tl@ilé@erd@s Bnth@hdcznwletﬂﬁkgﬂagtmehr@ﬂasthfam raclitexal, temoxifen, & OL-3,
neo BhGF s ara e PR o BBt P ERaRE G 22
(Vitz%liﬁihb,@ﬂﬁ@@l@@d}(tlﬂ),cﬁiﬂeﬁ%ﬁqn-12, IM862, Amilloride, Angiostatin® Protein,
Angiostatin K1-3, Angiostatin K1-5, Captopril, DL-alpha-Difluoromethylornithine, DL-
alpha-Difluoromethylornithine HCI, His-Tag® Endostatin™ Protein, Fumagillin,
Herbimycin A, 4-Hydroxyphenylretinamide, gamma-interferon, Juglone, Laminin, Laminin
Hexapeptide, Laminin Pentapeptide, Lavendustin A, Medroxyprogesterone,
Medroxyprogesterone Acetate, Minocycline, Minocycline HCI, Placental Ribonuclease
Inhibitor, Suramin, Sodium Salt Suramin, Human Platelet Thrombospondin, Tissue
Inhibitor of Metalloproteinase 1, Neutrophil Granulocyte Tissue Inhibitor of
Metalloproteinase 1, and Rheumatoid Synovial Fibroblast Tissue Inhibitor of

Metalloproteinase 2.

3. The composition of claim 1, wherein the angiogenesis inhibitor is 2-
methoxyestradiol.
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conposition of an angiogenesis inhibitor. It wll be
apparent to those skilled in the art that various
wor@dfii4es i ons and variati ons can be nmade in tPEI/US2009/036965
met hods and conpositions of the present invention
wi t hout departing fromthe spirit or scope of the
invention. Thus, it is intended that the present
i nvention cover the nodifications and vari ations of
this invention provided they come within the scope of
the appended clains and their equivalents.We claim 1.
A manopaht icﬁmb@dlﬁorﬁ@lgjlﬁﬁﬁn efticBeih Y diglo@enGQTRMSHitor Wkelected
conpri si ng articles of an angi ogenesi s inhibitor
frompthe graya) qonslwet@@f a (igsfilHoe Blmsefaasmarplousphpstge sgar¢ygtpléine
n_a and (b) associ ated
pha %%H? amorﬁﬁ? %a %?éje&]fx lélllieg heezrlglgsotf one surface
stablllzer 2. The conposi tion of claim1, wherein the
angi ogenesis inhibitor is selected fromthe group
cofsi st iThg compositia todgiast, veran themffeﬁbvm@teaqge particle size of

BAY 12
the 33pRGURE roROYHES ARBua SRR WRRTHENiEE of tess than

aboir0 900 AmAkkSthafE Vbt 4300 i, RRSMSH abdut.1700hBO Foss than about 1600
mari mastat, matrix netal | oproteinase, penicillam ne,

nm, RFKHRT AReut23988m, lpthan gboyt 1460 armahish thanghoiet] 1300 men, less than

abot A5G b 1oSetan w3 b0 B BRTHEE gt 100G iy L i aBut 900 mm,

less HATRKLEE00 18l es3 thAe®¥aST® nm, BMR-tRADARDht 6@&@61%55 than about
i nterferon-al'pha, anti-VEG- anti body, Medi -

500 fuv, teasihan byt 408Inm, desh drorabbyt I0Rtren, llexs qulamab@}lt 130862, less than
abo@:}{"gbl or g HlaR'ag%ut t | né?%) |thFa)1rnoaﬁag{1tn75 Iénq?alm%sltesasttilan a{%ou%)’ 50 nm.

DL- al pha-Di fl uor onet hyl or ni t hi ne, DLal pha-
Di fl uoronmet hyl ornithine HO, His-Tag(r) Endostatin(tm
PréteinT hEumugd)Siﬂicmef dHenbl, rvg/lwiren'n e composition is forrnulated for

4- a%rox enyl reti nam de, terferon | one
adm{tig R S Bl PP e R SOP IR B A4 FHPERa B gathalmic,
colohﬁvﬁﬂgﬁ’[&tal Antfhci MNBHEIORYRY tlﬁfr%b%’toneal local, buccal, nasal, and

Medr oxypr ogest er one’ Acet at e, M nocycl 1 ne, M nocycl i ne
topid¢dChdmpPlisméntal R bonucl ease | nhibitor, Suram n, Sodium

Salt Suram n, Human Pl atel et Thronbospondin, Tissue

7. The composition of claim 1, wherein the composition is formulated into a
dosage form selected from the group consisting of liquid dispersions, gels, acrosols,
ointments, creams, controlled release formulations, fast melt formulations, lyophilized
formulations, tablets, capsules, delayed release formulations, extended release

formulations, pulsatile release formulations, and mixed immediate release and controlled

release formulations.

8. The composition of claim 1, wherein the composition further comprises one

or more pharmaceutically acceptable excipients, carriers, or a combination thereof.
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I nhi bitor of Metalloproteinase 1, Neutrophi

G anul ocyte Tissue Inhibitor of Metalloproteinase 1,
waeaoRMsoat oi d Synovi al Fi brobl ast Ti ssue | nhP@i/U82000636965

Met al | oprotei nase 2. 3. The conposition of claiml,

wherei n the angi ogenesis inhibitor is 2-

nmet hoxyestradi ol . 4. The conposition of claiml,

wherei n the angi ogenesis inhibitor is selected from

t h@ 9r o4y %ﬁﬂﬂg&ﬁﬁ&{“ S c%imal ,%}{e%iﬁ !tﬂel a%%hogggess%’ infiditor is present in

anor phous ase, a sem -crystalline Se, a

an aﬁlemn-@rmfeaffﬂmtm@@q) coab@ting ¥t fiusraabdireIoent to Sbouf 0©01%, from
osition of claim1, wherein the effective average

aboyp bt Virout e otnd e 7 1o iy wgishediacd o
totalI c%lf]ﬂb welglgt 0%%' el d%,eflers? 1nfnl%%{)ﬁa r%fj R lea(s){' Sr{legsﬁ)lbfn & s(%atflhzer not

1€ out abou
ﬁwhkﬁ@gmﬁQngqﬁiﬁﬂ nm |ess than about 1600 nm | ess than

about 1500 nm I|ess than about 1400 nm |ess than

about 1300 nm | ess than about 1200 nm | ess than

aboyt 1100 n l.ess than ut .100 | ess than ,... .
ool 0Be smbeudarot R, fotiten BR e BrhR diiper i
preSJIQQn BRmbesSclebRn fbothe BaH dﬂ)ﬂklsﬂn@%& fraRbAR DB Y% 2O Mout
nm | ess than about 400 nm | ess than about 300 nm

99.9p@%s fromaabonbd 0t 2 3DoutAd. 9 %esmdtfieam alaiid 0720 @bowh 991 Besby

Wel%%ﬁg% %ﬁ%ﬂ{h %‘Ggﬁ%béne Sféltg]gtgﬂ:%%es%f%aggosrbep artrll@fo%gpﬁsis iRRibitor and at
least¥iRIs8H Hcd JMhi BRTPRRSE hﬂc'hﬁf‘n% Sthéosxayiaked for

adm ni stration sel ected ron1the group consi sting of
oral pulnnnary, rectal, opthalmc, colonic,

n i ntraci ster.nal, intravagjnal, .
Do T o b RLTE] ol Y1k s g
adnlnlstratlon 7. The conposition of claiml1l, wherein
the conposition is fornulated into a dosage form
sellgct edhé nmntpd:dﬁéotgmﬁmepnnb rveliesein g soffabd sfabitlzer is selected from
the %IBS &{ﬂsél'[sgﬂg PE e%ﬁgm? gllgrga[f?: é{al’bgl%lgp tafrgggtgriﬁéﬁr{fa%% stabilizer, an ionic
surfafc%fs{%h?z"ef QRS o ZWYBR{YNId 48€cd QRETHLGL T Ons, tabl ets,

capsul es, del ayed rel ease fornul ations, extended

rel ease fornulatlons pul satil e release formul ati ons,

B g ITEC L e [ Shesse and conL ol Led £l sast
seledtBeAERAMROSISub @BndidtiRET eﬁpﬂﬁfdnﬁﬁﬁl Qiftide, gelatin, casein,
phosphatides, dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid,
benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers,
polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty acid esters,
polyethylene glycols, dodecyl trimethyl ammonium bromide, polyoxyethylene stearates,
colloidal silicon dioxide, phosphates, sodium dodecylsulfate, carboxymethylcellulose
calcium, hydroxypropyl celluloses, hydroxypropyl methylcellulose,
carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose,
hydroxypropylmethyl-cellulose phthalate, noncrystalline cellulose, magnesium aluminum

silicate, tricthanolamine, polyvinyl alcohol, polyvinylpyrrolidone, 4-(1,1,3,3-
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or nore pharmaceutically acceptabl e excipients,

carriers, or a conbination thereof.9. The conposition
w@Rooehaiens 1, wherein the angi ogenesi s i nhi bi t oPCT/BS2009/036965

present in an amount selected fromthe group

consi sting of from about 99.5%to about 0.001% from

about 95%to about 0.1% and from about 90%to about

0.5% by weight, based on the total conbined meight of

tetrak{%ﬁgzﬂ?&%li—%ﬁ&%% lyh{%F W tlhte%{ylefﬁ%%x?&e anﬁqgﬁna?@e%y§% %%%mers

rnc er excl

polo& MRS, & dlﬁfgedfphsé@bﬂpﬂi dl‘ﬁb@Isﬁlfﬁsdcblﬁat@I dibB@Rbte®E sodium
surface stabilizer resent in an anpunt sel ected

sulqun@qmcﬁéldgmﬁuwné@mh syt ptggallyl arylawlyesasulfprsies: wixaeu el

gt dbond BB B S8 M PRELGONERE "on' (e

CHj(QH@H)Q(El’QQ(DH@b \ﬁﬁb(ﬁ{dﬁly@ﬁleﬁd?@p@% (LBRRIb])Of&R R gINgENESI S

i nhi bitor and | east one surface stabilizer, not
methyrhgiuwmldg odévat Bé}glwom@mdﬂn -dTend BeEﬂp@impb’ra@nmd@ n-dodecyl

AR e SR bR R LR RS8P
B-D-}i&%h%aﬁ&sﬁd ‘1‘51[53? gtlﬁ thfogﬁ%sﬁéi‘ee n%% gﬁ?cgéelrﬁ%sf&f an

sur ace biliz éatlo |c S

nondo@PNLh&@Y1glRBmidNh GoSUBIDASIR el yadtidsidé €6 ctar®yiNamethylglucamide;
zw tterionic surface stabilizer. 13. The conposition

n-octyfl-fe Daglneapgranaside;aictyl ﬁtDthmaghcmearwrdfeab'eombPEGz er

phosgheRg i aie g E G RalRy ol SRt Bl fiiin AcREG-vitamin

E, mﬁ?&h&&ﬁcoﬁhy&EﬁkanﬂyH&%&@Sﬁ@vm,ﬂﬁh&ﬁﬁ@ﬁ@'
t ragacant stearic "aci d, benzal koni um chl ori de,

caIC|un1stearate gl ycer ol nnnostearate cet ostearyl

hol , . cet onacr. ogo Slf sorhi.tan
est rs, TBSP%R%?WQ%%@W Cist &%urfﬁ%ﬂ %}5&%{ Hyfedsgted from
i
e 390 Sis Rl BPELSICINER, pROLYSNRLINIOR CRLA B faLY
bronaidesal funubr comebendg praniyhphém&: -Zeacthylesmjnoctiyl mietlmbrylate

o e  BESSEBAgE AH 5s
S P RS ER Y EE ShFepgim omid

cocamyititrioxatlet Ia;ﬂnmiuhmlchm,demodomxmmemyl ztmmbyiluﬂr:labhmdl@seconut
pht hal ate, noncrystalline cellul ose nesi um i
meﬂwl drhyATRYSthyl W@nluﬂqh&fﬁ’énﬁﬂcﬁmﬂr@ethﬂgf gmrﬂwet hyll egmgmium

B 0PSBV s syt
chlogidé,diecd niimé by naldoedyy the] arpﬂnloﬁmanﬁﬂsrlde bromide, Cyp 5d1rnethyl
hydroxyethyl ammonium chloride, C;2.1sdimethyl hydroxyethyl ammonium chloride
bromide, coconut dimethyl hydroxyethyl ammonium chloride, coconut dimethyl
hydroxyethyl ammonium bromide, myristyl trimethyl ammonium methyl sulphate, lauryl
dimethyl benzyl ammonium chloride, lauryl dimethyl benzyl ammonium bromide, lauryl
dimethyl (ethenoxy)s ammonium chloride, lauryl dimethyl (ethenoxy)s ammonium
bromide, N-alkyl (Cy,.1g3)dimethylbenzyl ammonium chloride, N-alkyl (C,4.;5)dimethyl-
benzyl ammonium chloride, N-tetradecylidmethylbenzyl ammonium chloride

monohydrate, dimethyl didecyl ammonium chloride, N-alkyl and (C5.14) dimethyl 1-
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pol oxam nes, a charged phospholi pid,

di octyl sul fosucci nate, dial kylesters of sodi um
w@iobosexi ni c acid, sodium lauryl sulfate, alkgl/Uus209$/036965

pol yet her sul fonates, m xtures of sucrose stearate and

sucrose distearate, G gH37CH2C( O N( CH3) -

CH2( CHOH) 4(CH2q H) 2, p-isononyl phenoxypol y- (gl yci dol),

decanoyl - Nnet hyl gl ucam de; n-decyl

- r j de:  n- - D-.mal 1 ranesi de;
L i e e
triméthidapmbdndsh delts, BRydd oydth Mamaioniing kalgaruee iriMethgiinyhonium

b- D- gl ucopyr anosi de; n-heptyl b-D-thioglucoside;
chlopide, xylatqd-adkyasoeeal landiikylsmmonium salt, an ethoxylated trialkyl

nonan - N hyl gl i.de; n-no . . .
R SO PTG MR g Pork Hlorig st
amnibn@h ¥hiobd O Mgkdtaa Byl @RReyfiRnz A Glthonium, chloride monohydrate, N-
b- D-t hi ogl ucopyr anosi de; | ysozyme, PEGphospholi pid,
alkybEG- iehdmedyt | slaphtpr@cting kestasiun chileridgalodeeyldimethylbenzyl

PEG vitam.n A, PEGvitamn E_and rand copol. rs of
amngiy bR APy A o G TorlE g R iRy
amnfRANR %hlbﬁ@@,_a‘llfylﬁ‘én@&l%étﬁ%rl ANB6ELM dhgidRVAlkARNzyl dimethyl

stabilizer is selected fromthe group consisting of
amnyogiyno hiagnide (o imegby hamen oyilmdirpaedey) Gis érimethyl ammonium

tri hyl a ni_ um br om de,, sul f.oni.um nds, . .
oy i P G WS SRS KOS BB BE RO MR ARPymechloride.
polyci M My et rhb Siunh @XGHRIYI A MRS N ¥im AR RInERI R RlodEes,

phosphoni um conpounds, quarternary anmoni um conpounds,
alkylsemetlylagingahiwh Ihetogenitss, Jrécetyy sty ainomniumo whigede.coconut

o T B EPRLPRELRE hsc ROE R AR
totra@ETYREE EhAbAHE LIBREAD WhetHYE ety 18t AR NRERY, POLY QUAT

amioni um’brom de, decyl triéthyl "anmoni um chl ori de,
10™Y egtyabu il anen bryibimhyrdmadey bettzy] tramatipyiaramoohinobiodede, dbelyrie esters,
di.met hyl. hydroxyet hyl a ni.um chl or,i de brom.de, Cl .
ben kG EHGT g eGP B T GG P gy gsggim fromide,
. byl on . i
o B ey U s,
MIRARSAIAYE AdiKe@UA T ™Myadkydypyetimpdm axitsp amines omane sdts, amine oxides,
. hyristyl trimethyl ammoni um et hyl sul phate, | auryl
imidgjageh{m Ss&fffrto waﬁﬁﬂl%rwawiaa%siea, AisHpated watm%’y
A brom de, |auryl dinethyl (ethenoxy)4
polyRRAE ¥ha BATEARY i'de, lauryl dinmethyl (ethenoxy)4

anmoni um
15.  The composition of claim 14, wherein the composition is bioadhesive.
16.  The composition of claim 1, wherein the composition comprises more than

one angiogenesis inhibitor.

17.  The composition of claim 16, wherein at least one angiogenesis inhibitor

has an effective average particle size which is greater than about 2 microns.
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brom de, N-al kyl (Cl12_1g)di net hyl benzyl ammoni um

chloride, N-alkyl (Cl4_ 8)di nethyl benzyl ammoni um
wehdoonige; N-tetradecylidnethyl benzyl amoni unPChius2009e36965

nonohydr ate, dinmethyl didecyl ammoni um chlori de,

N-al kyl and (Cl12-14) dinethyl 1-napthyl nmethyl anmmoni um

chloride, trinmethylamoni um hali de,

al kyl tri rret hyl ammoni um sal ts, di al kyl - di net hyl anmoni um

Sk AR A S gt o
nandpattiuleyd a@iﬁ'@éﬁbdﬂnnﬁﬁiltbr c&hﬂ@dsktydnklﬁiﬂﬁ%% dffeaﬁ%yé\&fﬁge Mlatti¥le

chloride, N-didecyldineth anmoni um chl ori de,
size R tesy thaeabgutdi rﬁ@qul ‘{vjhml;nl Sa@rﬁ@éﬁloﬁlﬁh nagppastipuate anglogenesw

1nh1‘tr)TPor co?ﬁ%o? Eﬁ}eﬁl has aél e\ﬁeétlxaaeave a%%) ﬁ%{t}r& %’e w1]1' Hagp E ‘ffh }/en ¥he

pam@tel soid oFehe ﬂHn@EJﬁﬁbul@%%gfd@éﬁésw 1nlﬁﬁi’f&mo‘1ﬂf30§fﬂ1|oﬁ lolf dﬁll’n 1.
lauryl trimet anmonium chl ori de, al kyl benzyl nethyl

ammnl um chl ori de al kyl benzyl di et hyI ammnl um

br Cl tri a ni m br des met h
R S R T RN
anglgg’éilﬁﬁylnﬂﬁ'ﬁ?o}“acﬁxfd Slehty! ammoni um chl 0“ de,
pol y-di al | yl di met hyl anmoni um chl ori de ( DADVAC),

di met hyl anmmoni um chl orl des al kyl di nmet hyl amoni um

ha %@?te pl efﬂlg}i)és:ﬁi%% B’r mwalgll;girltl) Qa{l g&:t?v%' a%entqs Selected from the

grout Q@ﬁﬁéﬁﬂg’ drebiid AaaDPLHEMPRPIE]; nucleotides, anti-obesity drugs,
et radecyl tri nmet hyl anmoni um br om de, net hyl

nutraqeiroedy ldzatarp supnieradrte centeal n@@mr@mptcm(wm)ulants carotenoids,

corsEPHE: SO HD BpCe: Ut AR AP Gemerpie. anc-

emeﬁéseaﬁaagésmal %lﬁb'aﬁﬁb ué‘soez%ewgls%ulag @% s, Bﬂt’ihﬁla@ﬁrﬁﬂbry agents,
brom de, cetyl pyridiniumchloride, halide salts of

anthglnaneesn alztedrrkyxihlym(%wnﬂs yamﬂbkyicamnne@gummwep@sants

A r.i.di mums am nes,
antl‘ﬁl-t?f‘lngj %ﬂ(i‘-? r%ﬁ%‘i%&leaégs g%mlﬁ%mg%ﬁ }“Xﬁﬁr@ﬂﬁli’%ageﬁso?‘%}ﬁﬁ‘tlséanmc
agerftd] %ﬁ%?@d'b\éct@ﬁﬂy 8% d8SinedRish¥ la gétﬁéj iAHRALEEUPBFsants, antithyroid
pol ymefs, and cationi c guar. he composition of
agentd, antivifid agente mexinlyting sedntiyos iastrioperits alihoadirmsigierecdiBor

SRS b S S BTG s
card-ga%&?H?Rpacgehfsogbn@tfast%@dﬁn cbficoleRSiR, Bodth upp3bsalfi€diagnostic

angl ogenesi s I nhi brtor
agents, diagnostic imaging agents, diuretics, dopaminergics, hacmostatics, immunological

agents, lipid regulating agents, muscle relaxants, parasympathomimetics, parathyroid
calcitonin and biphosphonates, prostaglandins, radio- pharmaceuticals, sex hormones, anti-
allergic agents, stimulants, anoretics, sympathomimetics, thyroid agents, vasodilators,
vasomodulator, xanthines, Mu receptor antagonists, Kappa receptor antagonists, non-
narcotic analgesics, monoamine uptake inhibitors, adenosine regulating agents,
cannabinoid derivatives, Substance P antagonists, neurokinin-1 receptor antagonists, and

sodium channel blockers.
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has an effective average particle size which is
greater than about 2 mcrons.18. The conposition of
W@ bk@pm4b95 addi ti onal ly conprising at | east onePCT/US2009/036965
nanoparti cul ate angi ogenesi s i nhi bitor conposition
having an effective average particle size of |ess than
about 2 mcrons, wherein said additiona
nanoparticul ate angiogenesis i nhi bitor conposition has
an ?f f e(ﬁle %g ? 169}9& G%}ani(f v&%eisen% galm t?&e t? a‘ij sfe?erc‘%atfrom
than t he nanop articurate’
the @O agﬁfsaﬁg Sf lul&hm th@ﬁm@ appsdill, (ﬁfﬂut(ﬁxtrﬁ&ta,l wpdtabld %xtﬁdﬁ@
conposition of cIa|n11 additional ly risin
Vltamwpbmnﬁmmlém%mﬁsﬂphﬁﬁmﬂiatléylseame oiggel xmelz@)mn
glucosa%uﬁ?/%)%n% 001#11? nAlco) erabr i l%l% %Ma?nlse My % 9c18§ t I t@ag gycopene

rom t he nsi's
whoR f8b@, fsod RIRIeEaRrbsNpISHEak SRS ,anﬂébllﬂarﬁb Q‘ﬁtlvbﬁ/m@i Eb‘lﬁi‘@ltuents of
nutraceuti cal s, di etary suppl enents, central nervous
fruits,aveniogpyriressl cilflex seedb.dishrrols dearinainimeleitsernsi prebiotics.
el astase inhibitors, anti-fungals, alkylxanthine,
oncol ogy therapies, anti enetics, anal gesics, opioids,
anbppyr ahk eSmp&afichH SRS cRIMAYS TS or 2N bitretdih hAIGRIRHAE Hon-
agents, anthan1nt|cs antl-arrhytﬁn1c agent s,
angiagnieis othilyeor aglin azg@afg{wls antefectarstavdage parsiglstseze of less than about
2Inantldlabetlc agents, antiepileptics, antihistam nes,
&P hypertensive agents, antinuscarinic agents,
anti mycobacterial agents, antineoplastic agents,
I mmunosuppressants, antithyroid agents, antivira
agént s, Thaxdwpediiiasef awaddnny esslaiast % Agemt2d, wherein at least one

al pha- adrener.gi c receptor bl ocking agents, . .
non BB s AU LRt GeTH GER g SaGERDTE BEGEH Pristsier ereater
thanb89d SHbsStd t utes, cardiac inotropic agents, contrast
nmedi a, corticosteroids, cough suppressants, diagnostic

agents, diagnostic inmaging agents, diuretics,

dog 4 n%g IF%%PWE ?g{bm ! %%ﬁ&l}j‘%ﬁﬂ%ﬁangm ‘Hle composition

|
redlggﬁ%g% %gﬁgggeséﬁpdrggg%ﬁ@g%@%g%ggg Iﬁ%\f‘e 4 Pdidle 28 selected from

the grbayr crasssting oflesy thge xbdud 2moiness, lassttharaddost §P@) mygdassshan about

150G gaiess R L HAPBRE: oo BBt 400N s B @Gout 00 . les
than(aB6EPLOD 1A ARk SbBuc 1SBORR18S %%oﬁwz@@% 5453 theObout

narcoti c anal gesics, nonoam'ne uptake inhibitors,
110Garanksy then pegull 660 my, ngemas aba@afNAbim hassalthzie rabmat&OOemm less
neur oki ni n- ece

thanéﬁgi@ gy, 5682215?31 %Bg? | RdRtN arbﬁlh%lké? nmy Ssﬁﬁén about 400
nm, £3 Siabd @%emfnnﬁh@sg 2o WS 18Q1 R Mot 2SEHh Cals thsn

ect ed
about 150 nm, less than about 100 nm, less than about 75 nm, and less than about 50 nm.

25.  The composition of claim 1, wherein the composition does not produce

significantly different absorption levels when administered under fed as compared to

fasting conditions.
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the group consisting of lutein, folic acid, fatty

acids, fruit extracts, vegetable extracts, vitamn
waeopplhewsent s, m neral suppl ements, phosphati dyPGEUS2989/036965

l'i poic acid, nelatonin, glucosam ne/chondroitin, Aloe

Vera, Guggul, glutam ne, am no acids, green tea,

| ycopene, whol e foods, food additives, herbs,

phytonutrients, antioxidants, flavonoid constituents

Of Er ui tI‘ﬁe Cgl){lgggltlcg} &t él.{ﬂipls I‘élh tk{) %Sged%fbgalrﬁgon of the

S, narine anl na

nandpamsaltd arplog@heannhiditoe b@hp@sltil&, onﬁ)e in@nth, whbe b@hihiddéred in
| east one nonangi ogenesi s i nhibitor active aﬁgnt has

the fgd verspeibe ifastedpide.dg eclpded fremdhe grp@p eenyising of frsp thapsheut

IOOO;i)gfnSSZ%gIQ gbou%%O‘V \NEG%S ﬁl%m?lg 1|1tt806}n less (s b8ut ’ﬁ)%/ lgss tﬁan about

I"east "one non- angi’ogenesi

6094, 34 thah @boAG0OYY, eesaﬂﬁﬂtabbatmoa@ |&sfrrat dbeat 3826 18@&han about 30%,
particle size of greater t han about 2 microns. 24. The

less &@ﬁﬁb@mtt%&(n 1@6 thanbantiZ0%hessehan ahouhl Hanle than aliquoh0%, less

eI ses such that the angi ogenesis
ﬂmnaﬁ ?%ﬂi’ ﬁaﬁe a particle size selected from

t he group conS|st|ng of |l ess than about 2 mcrons,
|l ess than about 1900 nm |ess than about 1800 nm |ess
t hdh. abdbe campesitien of daim t,hfdwrfabdmcom&tlnmdomm pravhuae

} ou 0 I t han t 140 | ess ,t
Slgnﬁf?%tﬁy %‘g’é@nﬂfﬁkﬂl 32‘@5 on @bﬁad g8 g te‘ieg ggd?rﬁaﬂ as compared
to a8 eontkYAsnm | ess than about 1000 nm |ess than

about 900 nm | ess than about 800 nm | ess than about

700 nm | ess than about 600 nm Iess t han about 500
n | ess,t han about 40Q n | ess th about
028 ¢ hahe SH5Re LM LYt HA eAB B S08 tﬁiﬁ mix dQithe

nanéﬂaﬁfbuﬁl@@éﬂglég%gesﬁmnhlb%%? cérﬁﬁ&ltwthelfﬁ%ﬂmn ’vv%§1§ a&rﬂﬁiﬁhtered in

bout 75 nm~ and | ess than about 50 nm
the fcd> Nptrsss thic dastaf stat,ab msd thanfabowi 1900 @ssdnp@boun%%, dieye shan

o ant | |ff sor |l evel s
sboitAy® Sndtin barld b e inahatroue SEB b it 3ot 8 hén about
40%S fé@éj{htah ABSut30%, 188 t1RAMBESH 200N Rithd Mol 15% %&ftﬁér{‘aﬂoﬁlﬁlo%,
ditference in absorption of the nanoparticul ate
less Hngiabgertds,iandileshitipintaboutciaposi ti on of the invention
when adm nistered in the fed versus the fasted state,
is selected fromthe group consisting of |ess than

abayt 19@%%1&@&&1&{1@9%19999 1R ulg)@r?e?drh"ﬁ?s‘f‘raﬁg’@ﬂﬁe BO% less

| ess than about 70% |ess than ab
than that of a conventional non-nanoparticulate composition of the same angiogenesis

inhibitor, administered at the same dosage.

30.  The composition of claim 1, wherein in comparative pharmacokinetic
testing with a non-nanoparticulate composition of the same angiogenesis inhibitor,
administered at the same dosage, the nanoparticulate composition exhibits a T,y selected
from the group consisting of less than about 100%, less than about 90%, less than about
80%, less than about 70%, less than about 60%, less than about 50%, less than about 40%,
less than about 30%, less than about 25%, less than about 20%, less than about 15%, and

49



10

15

20

25

30

60% | ess than about 50% | ess than about 40% | ess
t han about 35% | ess than about 30% | ess than about
wQaHp/1149%%5 t han about 20% | ess than about 15%CT/ES®09/036965
t han about 10% | ess than about 5% and | ess than
about 3% 27. The conposition of claim1, wherein the
conposi tion does not produce significantly different
rates of absorption (Tnax) when adm ni stered under fed
e st . [ . C L:L
less BmGRARNOSof B 1E L EABT e RRGeoB PG SBBRGIbY Eime
angﬁ%ﬁ@@@hﬂﬁ&ﬂkate angi ogenesi s i nhi bitor conposition of
e invention, when adnm nistered in the fed versus the
fasted state, is |less than about 100% | ess than about

Chal aoane YRR ARGLS Rt 1 \FRTih RADWARE Bl R i BR,

t han abou ess an ‘abou

comf&¥fior B&S T hHastelahalodQRe glo8f Sotsiting dp Rids th%ﬁ%bodt@sfﬁhours
t han about 15% | ess than about 10% || ess than about

less G abpiet 2. Bskourhdess Alvabosos hags, 1€rﬂﬁéhaéloﬁbputsl 7% boursfless than

aborf kst ST BalUER: PR HRBp LD Bl et har £ 50

min@e§TRAS kan B0 f 40t MBuERNR s PRGH HERASE infinhitBLild¥s ki, about 25
adm nistered at the sane dosage. 30. The composition

mingts, d¢saithanabowhidr minutds nlegsotpra abuit V & nphetesrand kisp drap@bout 10
. testing with a non-nanoparticul ate conposition of the

MINWEe angi ogenesi's i nhibitor, adninistered at the same

dosage, the nanoparticul ate conposition exhibits a

Tmax sel ected fromthe group consisting of |ess than

abéat 1G©e/q:ome@$'tictth@frp1@ibohtwlgm@m upers sdrinztrabdio the C&Q%f the

| ess than s than. about 60%

COMBRRRN ’é@ﬁa i I%f’él tgﬁéo an SEeTYBYngldg- Wﬁ%ﬁ‘?’gﬂﬁ%}?‘ 0%166’/051“0“ of

the éaﬁx%%ngﬁg&w@ﬁQh'ﬁlbgéfo/%drhﬁﬁerb@ ANha ekt dc?s@g/e | ess than
about "15% andl ess than about 10% of thé Tmax

exhlblted by the non-nanoparticul ate conposition of
ang enesis.inhibhito 31.. The conposition o
ol P S TR EORBY RO Tl Ui AR g cyipatnacdkinetic

testlﬁé)mﬁsd' ﬂoh%n&?ﬁﬂ&l&%&mﬁ@ilﬁ&ﬁ Sk sam Eulig?o 4P inhibitor,

consi sting of less than about 2.5 hours, Tess than
admabgered 2t A6 siroedssagt.abs natﬂmamr“uabkatet comﬁmSMOa exhibgs a (harselected

a@gut 1.75 hours, |ess th
froma

O DB eGSR AB GG B bt 108 et dhan
abmﬁqg%t, g&gter than about 20%, greater than about 30%, greater than about 40%,
greater than about 50%, greater than about 60%, greater than about 70%, greater than
about 80%, greater than about 90%, greater than about 100%, greater than about 110%,
greater than about 120%, greater than about 130%, greater than about 140%, and greater
than about 150% than the C,.x exhibited by the non-nanoparticulate composition of the

angiogenesis inhibitor.

34. A method of making an angiogenesis inhibitor composition comprising
contacting particles of at least one angiogenesis inhibitor with at least one surface
stabilizer for a time and under conditions sufficient to provide an angiogenesis inhibitor

composition having an effective average particle size of less than about 2 microns.
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m nutes, |ess than about 40 m nutes, |ess than about

30 m nutes, |ess than about 25 m nutes, |ess than
W@bwat 1405 m nut es, | ess than about 15 m nut es, PENUS108%636965

t han about 10 minutes. 32. The conposition of claiml,

wher ei n upon admi nistration the Crmax of the

conposition is greater than the Crax of a conventi onal

non- nanoparticul ate conposition of the same

angi ogenesis inhibitor, adm nistered at the sane

dosage. 33. The conposition of claim1, wherein in

coppar atthy encetvalrsfetadmi 3ae whereiesid QghtatihR cémprises grinding.

non- nanoparticul ate conposition of the sane

angi ogenesis inhibitor, adm nistered at the sane

dosage, ~th ano ticul a co Ltion exhihits. a. ..

o seit e PSR e s TR EP L e SR bR frinding

t han about 5% greater than about 10% greater than

about 15% greater than about 20% greater than about

3097 gr dhe arcthadant chyoid, whorcingraecheantacting Gombusas hegmgenizing.

greater than about 60% greater than about 70%

greater than about 80% greater than about 90%

gr egt er ThhantiRRVfclahA0R wlbRaH Qid ¢dnddttialebipAdl%e

greater than about 120% greater than about 130%

gr eat er (®)han debduing1aogngiegedesyyy whtbator pardinles bouso 1806

t han t he Crax , exhi.bited.by the non-nanoparticul ate
composi Ton S0 R gh RE e A BILRBE Ol R
nmet hod of making 3RuARKYLOERNES & 1ERPbRI JuPfacs QEBIASEE hD
conprising contacting particles of at |east one

angi ogef®si s prashiitetingthewplubilized hegisgenesie inubifaheving at
stabilizer for a ti anq under con idti. n%l sufffi ci ent
to provide arr*YiSoYEnRes] 200 2E0E 3 c%lﬂ”p &P

havi ng an ef ftt?e?édf%? RV SRS thdketd (ﬁiaenq%i-%‘ﬁveﬁf | ess t han
about 2 mcrons. 35" The nethod of claim 34, wherein

said contacting conprises grinding. 36. The nethod of

cl gj,m 35, wherei ai rinding conprises.wet. .

o i nghe FPohal e nBrey e fRBREeTyHa it Ftes i grlccted
fronf @B RSyl AL si SIS A B RBHAQPRASMLE pRBomadat, fitEndbel 9AY0f-9566,

claim 34, wherein said ctontacting conprises: (a)

carbok wGtetriagple, eC-4 88, clgenesethorphan bidtior dipwtityl:andenome @etic
it B A R AP e OB S,
peni&@lﬁm% i’@K@S’f’/{Z@ing@,rRle 0, squalamine, squalamine lactate, SU5416,
(£)-thalidomide, S- thalidomide, R- thalidomide, TNP-470, combretastatin, paclitaxel,
tamoxifen, COL-3, neovastat, BMS-275291, SU6668, interferon-alpha, anti-VEGF
antibody, Medi-522 (Vitaxin II), CAI, celecoxib, Interleukin-12, IM862, Amilloride,
Angiostatin® Protein, Angiostatin K1-3, Angiostatin K1-5, Captopril, DL-alpha-
Difluoromethylornithine, DL-alpha-Difluoromethylornithine HCI, His-Tag® Endostatin™
Protein, Fumagillin, Herbimycin A, 4-Hydroxyphenylretinamide, gamma-interferon,
Juglone, Laminin, Laminin Hexapeptide, Laminin Pentapeptide, Lavendustin A,
Medroxyprogesterone, Medroxyprogesterone Acetate, Minocycline, Minocycline HCI,
Placental Ribonuclease Inhibitor, Suramin, Sodium Salt Suramin, Human Platelet

Thrombospondin, Tissue Inhibitor of Metalloproteinase 1, Neutrophil Granulocyte Tissue
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(c) precipitating the solubilized angi ogenesis

i nhi bitor having at |east one surface stabilizer
wasmogiambed with the surface thereof by the adeiT/U82009/036965

thereto of a non-solvent. 39. The nethod of claim 34,

wherei n the angi ogenesis inhibitor is selected from

the group consisting of 2-nethoxyestradiol,

pri nomast at , batinastat BAY 12- 9566,

)(t nan .

o SRS TR vt 8 08 IR 5305 oo o
MetglghasgtiahdaD. IM862, mari mastat, matrix

net al | opr ot ei nase, penicillanine, PTK787/ ZK 222584,

RPI . 4610, squal am ne, squal am ne Iact ate, SU5416,

( )éOt halﬂlg %1 od’of% an%hﬁl Wﬂgre e an Jio n651sgq1f1n%1gor 1%:8_ecéed

470, retas pac axe FEOXI

fronﬂﬁh@\g Etfonsﬁ o ot kalli 1@@8,, anl aﬁ*ﬁcﬁf)lﬁ(ﬁfs@ha@ PB@ni-crystalline
anti-VEGF anti ody, Medi -522 (Vitaxin II'), CAl,

phasged @szxdnaprphwseqhawkmdmmures NB6RE. Ani || ori de,
Angi ostatin(r) Protein, Angiostatin KI -3, Angiostatin
KI -5, Captopril, DL-alpha- D fluoromethyl ornithine,

DL4a phqrh@lnfeltmr&mulamownbﬂem e efiedtivetdverag@pdrtitle size of the
Endostatin(tm Protein, Fumagillin, Herbinycin A

nanapaﬁ;ﬁ@lta@@}lmytmsemhrbatm gmlclgamlemdémmrgrown@lﬁ@ng of

less E@E}Slt‘)bﬁ lle,% g‘fa)égagglﬁ) ol'&gglng}, i‘eﬁ% I‘Ehan aﬁglrftt PR6 R pt | qess than

aboM@O@ﬁﬂlP[e@Qﬁ&% epaNa 566 8 l8s thiyh ABSM AL Bim, Mso ey abdira 300
HCl , Pl acent al Ri bonucl ease I nhi bi tor, Suranln Sodi um

nm, 8ab thagabeuti 1200 Honbass Plaatabbweit] 190 nontess pi@ndtbnylt P08 sk less than

oS A, K5t Benibad 0D s B rohss A B hapuidgu 600 nm,

less 8AH JBHEUWBIA, demvazbaht zﬁjo%@ hb@&hanTAb%ﬁmd i Bid t8An Hout
Met al | opr ot ei’'nase 2. . The nethod of claim 34

250 wimg tos$ that hkowt 2§D age rf@s |tb31n| ahhithli00om, il ssssknexboeti7 § monand less
t he oup consisting of a crystalline phase, an
ﬂmnﬁﬂBW%#UHﬁ'phase, a sem -crystalline phase, a
sem - anor phous phase, and m xtures thereof. 41. The

nmet hod of claim 34, wherein the effective average
parii cl &hsnmthofoftchemridnepercin thalkagiegarys agehiasiispresent in an

i nhi bit articles is. sele
amopRfiye egteﬁrf iy fhe) 5 %%éﬁtl%%ﬁffr @%@u@ﬁf’ﬁ foudout A% %4nfierm
abougt@@% tﬁ%oﬁﬁ?@@ Bﬁpfr@rg%%utb—()%)tonipou{ ‘5%, ng&gﬁpq}%edj{ﬁp@e
ess than about 1500 nm | ess than out- 7400 nm
totall ;esinddancigit@fithcl:3@bgenesis inhibitor and at least one surface stabilizer, not

including other excipients.

43.  The method of claim 34, wherein at least one surface stabilizer is present in
an amount selected from the group consisting of from about 0.5% to about 99.999%, from
about 5.0% to about 99.9%, and from about 10% to about 99.5%, by weight, based on the
total combined dry weight of the angiogenesis inhibitor and at least one surface stabilizer,

not including other excipients.
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nm |ess than about 1200 nm | ess than about 1100 nm

| ess than about 1000 nm | ess than about 900 nm | ess
wo baw/iaseit 800 nm | ess than about 700 nm | eRBGT/URANYG/ 036965

about 600 nm |ess than about 500 nm |ess than about

400 nm | ess than about 300 nm |ess than about 250

nm |ess than about 200 nm |ess than about 100 nm

| ess than about 75 nm and | ess than about 50 nm 42.

ITE ﬁlélge : 2‘?{9 IIneftho%I 0%40?%11%434 ‘Mﬂ&feﬁ{ tﬂe taﬁgl ? 'tslg %ﬁﬁl?lgolr%%gﬁié:les are
cont@ét@djwltﬁcaﬂ&aattmguﬁzﬁcefytwﬂmz@b@ ut 99% to about 0.001%

from about 95% to about 0.5% and from about 90%to

about 0.5% by weight, based on the total conbined

we |4$ gt (ﬁl? Q'xb%To%noql c?a%%rﬁs e Ie{]nhtlhg SLtlr?r aspa%ﬂ?zer 18. s%lsé%teg % om the

sur ce S I'zer, not” |nc udi I ng excl

groufZonsikien oBtal Qdioic @kﬁbé@t@lﬁhzéﬁhﬁ Eeﬁidﬂloadurﬂae@ﬁﬁblﬁﬁéi an ionic
surface stabilizer is present in an anount sel ect ed

surfgae giabiliver. gnd a pwitbriongt supfgcostaiiiam about 0.5%t o about
99.999% from about 5.0%to about 99.9% and from
about 10%to about 99.5% by weight, based on the

totgl canbinehddinelagiahivhefeid 8RN OQLMES{t8bilizer is selected
i nhi bitor and at | east one surface stabilizer, not

froni the Iguaipragneistirerofectyil pidinginudhloridee goletibausaf, phiosphatides,
wher i s, inhibitor parti.

h .
dextii ol M A ARBER Ry Bt PRt il P ftiSniym chioride,
calcilitestBRER Oy Qo lGhéidhtcdthic, WBBEBAR] 41B6hod WelddeR retloRbinliis#Ping

is selected fromthe group consisting of an ani onic
wax swrpigeecstsra pplypzethylencedityl gtices, swlb'ﬁwﬁehﬁmmammwi deraatives,

polyRESRH T2 P o e 1o e RS0 D DG aAa s e HimadoT
amnid?@ith bRAGIAS Lﬂoﬁﬁﬁ%tﬁﬁéﬂé étbz?r@tres 'c‘%ll@ﬁhpﬁﬁﬁﬁ cfléﬂﬁé {MBsphates,
group consisting of cetyl pyridiniumchlorid

sodigm| detieeylsutfagetarbophugiphed uttes caldext, rhadu;oxglbrppﬁm@llulowm
acaci a,, chol e rol, traga stearic ac

hydrg g Y SR Al TSR oS i oSS bt F e lyylose.

hyd l&é}fu?dsg hyd! %)&glzc{?@frﬂéthﬁl Leahgle lﬁﬁﬁlw&%{alhne cellulose,
ermul st fying wax tan esters, polyoxyet yl ene

magadsayh ahmtleum sSilpatey tieflemhinhens pokwtnyi aloohol derywimylpyresljdone,
0] yox | ene s rbitan fatt ci.d est

4- Uf}o% ? B?fyéblﬁw frol pa@%&wﬂﬁ%ﬁ%&%mde AR Ridehyde,

polo%ﬁ@ﬂs gﬁolo%ﬁ@ ﬁ%hgﬁéb@ PRosph&Ri &t BSoty 1A dsAt R te HidlkGi8fers of

di oXi phosphat es,
sodium sulfosuccinic acid, sodium lauryl sulfate, alkyl aryl polyether sulfonates, mixtures
of sucrose stearate and sucrose distearate, C18§H37CH2C(O)N(CH3)-
CH2(CHOH)4(CH20H)2, p-isononylphenoxypoly-(glycidol), decanoyl-N-
methylglucamide; n-decyl 3-D-glucopyranoside; n-decyl 3-D-maltopyranoside; n-dodecyl
B-D-glucopyranoside; n-dodecyl -D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-
B-D-glucopyranoside; n-heptyl B-D-thioglucoside; n-hexyl f-D-glucopyranoside;
nonanoyl-N-methylglucamide; n-noyl B-D-glucopyranoside; octanoyl-N-methylglucamide;
n-octyl-p-D-glucopyranoside; octyl p-D-thioglucopyranoside; lysozyme, PEG-
phospholipid, PEG-cholesterol, PEG-cholesterol derivative, PEG-vitamin A, PEG-vitamin

E, and random copolymers of vinyl acetate and vinyl pyrrolidone.
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sodi um dodecyl sul fate, carboxynethyl cellul ose cal ci um
hydr oxypropyl cellul oses, hydroxypropyl
woredobgti4ses | ul ose, carboxynet hyl cel | ul ose sodi UPET/US2009/036965
met hyl cel | ul ose, hydroxyet hyl cel | ul ose,
hydr oxypr opyl nmet hyl - cel | ul ose pht hal at e,
noncrystalline cellul ose, magnesi um al um num sili cate,
tri et hanol am ne, polyvinyl al cohol,
pol yvi nyl pyrrol i done,
4-(1,1,3,3-tetramet hyl butyl ) -phenol polynmer with
et Byl enghexictiedutdldinrsslvtieRittdte spdiRxsalEz31 is selected from the
pol oxam nes, a charged phosphol i pid,
groug; ceewwrgmffc@%m@ ilﬁ@ﬁ@olmqhklmeéww@,e gimefhlammonium bromide,

SulfOIlll]l ?ﬁ%gm{] I8) ?06} ?%lgyl? o'%‘e'za i n%%hy%a%lﬁlgétﬁyl rﬁethycr}ll%{ey(iuaaethyl

thUI‘GS 0] ear a

sulfe&él Qfe@@@c krSthedyednemouSH34 ksl &#ikdh-compounds, quarternary

4(CH2 2 I sonon henoxypol | yci do
amn@@@gn, ggl]npqun@tsngnggrldb@%ld@me‘qhyé@tgyhammoxgum ro(n%d)e/ cocomzt

trlm%thg;)agxérg@li%ﬁ rc%_ (JL?C 8%03?};1%’1 Blg%ég%y? aﬁ-ng)gl&tglg ongh g Sco(c::loﬂut methyl
dlhyarol;%y&ﬁw @ﬁrhsﬁum%mrﬁﬁoydcohhm&thyﬂ Ghizetictt] amnid@RinY bromide,

b- D- gl ucopyr anosi de; n-hept D- t hi ogl ucosi de;
decyth trrpslxy) |an11jnq11.ug11 @bk@ptylp,ahaggh (E@ethyl hydroxyethyl ammonium chloride,

ooy AR B E B SRyt bmids, £ grilimshaLydroxyethy!

amrr[b"n‘ilﬁﬁ YhioRd&-@l. %@ﬁﬂ%ﬁﬁﬁ&%fd?@eth?ﬁrﬂﬂmmum chloride bromide, coconut
b- D-t hi ogl ucopyr anosi dé; |ysozyne, PEGphospholi pid,

dlm@mlwﬁmxes&lelrmmomma ahiides cavooit deethyhbydrexyethyl ammomum

G t EG vi t E d
broriy Rl Bty RTORRY pyitbr ke Fa99! retvbiiae
amnfdnﬁlrﬁ’cﬂi%nd@h%r?l Nndeig1 §éﬁz§ﬁ&§m§ﬁﬁﬁi Bﬂoﬁﬁﬂe 'leﬁlrﬁedu%%?ﬁ

fromthe grioup consisting of cationic |ipid
(cthpokyretmdmen khoride deeryt dinmegtyh dtbemospis umnmmﬂum deqmide, N-alkyl

(o3t i srgar R Sedeary RLE o HER Ry -ty gramonium

chloR8X AURGMUL TR b ATTRM MR B Qi ol nﬂﬂ'ﬁ‘aﬁ%%' $ifethyl didecyl

compounds, “quart érnary ammoni um conpounds;
amnipenzy Ichldrl(ié’,-l\é-lalhyt aet (€} )e ﬂiﬂljdt]a)ﬁ'ﬂ‘ﬂmpﬂ’fﬂlbﬂhm ahemoiosorhidride,
I et hyl. anmmpni u hl orj coconut, tri yl )
tﬂmaiﬁﬁlﬁmﬂzﬁ?lﬂw 8?&“2% alkybrumihyla AP Uy ﬁﬂvdﬁila@fe%qthylammonmm
saltsgm 'tﬂ‘rﬁbﬂi?ll i Ifiuntas { et‘ﬁ@iﬁy‘[‘ed %}ﬁéﬁq{d&é dlf'z}ﬂ(ylammomum

i um brom de, decyl trieth n|un1  oride,
salt, de eyHoxgliatedtthiylkylnananonxiyiet dait| dlalinyﬂmnzmne cliﬂllqdardmpnnheng&ﬂorlde

o T e e ATTORL SIS S 5 BT, 0, o
e e o A
dodegibmethipibenzyl ammonium chloride, dialkyl benzenealkyl ammonium chloride,
lauryl trimethyl ammonium chloride, alkylbenzyl methyl ammonium chloride, alkyl benzyl
dimethyl ammonium bromide, C; trimethyl ammonium bromides, C;s trimethyl
ammonium bromides, C;7 trimethyl ammonium bromides, dodecylbenzyl triethyl
ammonium chloride, poly-diallyldimethylammonium chloride (DADMAC), dimethyl
ammonium chlorides, alkyldimethylammonium halogenides, tricetyl methyl ammonium

chloride, decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
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brom de, nyristyl trinmethyl ammoni um nethyl sul phate,
| auryl di nethyl benzyl ammoni um chloride, |auryl
walrewetiighs benzyl amoni um brom de, |auryl di nepdilyiUS2009/036965
(et henoxy) 4 anmoni um chl oride, |auryl dinethyl
(et henoxy)4 ammoni um brom de, N-al kyl
(G 2-i8)dinet hyl benzyl ammoni um chl ori de, N-al kyl
(Cl4_19) di et hyl - benzyl amroni um chl ori de,
I .
tetra#%cﬁrgﬁly% q’éﬁnlng%{’x}hl% 0{%?(26 élet mo% %ﬂlﬁl&h@lﬁ} aqucl)ré%e’, POLYQUAT
10™"\+@tdboytylaeofiGh brbﬂaided bmtyh&imelhﬁaﬁhi@mumfebﬂmid@ ARGl cUiters,
chloride, trinmethyl amoni um hali de,
benzgllq@wun@ pljllﬁ@deh pica iycklaride cornpounds cetyl pyridinium bromide,
cetygw%il 1urn C I‘ Jéyh ?]ﬁ OF? qu%{e%%md paolf{rc)é(lyetthr aﬂ%‘iar%fmes

umc ori

MIR HQyami, AMA@UmaM kadkﬁrpmainwﬁl satst amafes eloiaX yAI8t @dine oxides,

trial kyI amoni um sal t, di al kyl benzene di al kyl anmoni um
imide taeliniae, sakts, grateraediqunsarhgty agivfastilesmmeHIybitedeuaternary
I Nt et r(g agoé% di rarlet hyl benzyl amoni um chlori de
POVHBHoAYUFat’e, 861 kyl (C 12-14) di net hyl
1- napht hyl met hyl ammoni um chl ori de,
dodecyl di net hyl benzyl anmoni um chl ori de, di al kyl
b e ﬁ&e nedhk yrethedredisiaim dhvbeiedeaftar ampytatlpn iofrefingt nanoparticulate

oride,..al kyl benz
o g OB G R IR T, SR ioppgving
an efféétm%taba/ﬂag an’fﬁﬂl'e Wie I gfgafée shanGbolitd MREONW is BHRBRAELY With the first
brom des, trimethyll anmmoni um brom des,
angld@ftﬂl@éﬂyllrﬁlebmoylcompbmlml anmoni um chl ori de,
pol y-di al | yl di met hyl anmoni um chl ori de ( DADVAC),
di met hyl ammoni um chl ori des, al kyl di met hyl ammoni um
haliggenitdesetiidd el 7€ ()vlﬁéﬁlel@émpbﬁé? &Ry &t to preparation
decyl t ri met hyl anmoni um br omi de,
of thdoae«znalrimulaée hydiagamosis urhibitor composition, at least one non-angiogenesis
romde, tetrad | tri et hyl anmoni mbromde met hyl
mhﬂ?qur&em SRR PEIRCCRITT TRECPEY o gRp s tion.
t et rabut yl ammoni um brom de, benzyl trimethyl ammoni um
brom de, choline esters, benzal koni um chl ori de,
st éér al Hbamethaslhifetdige! 9c ohpeunss] naeindiogenesiginhitutor active

e, cet r|d| ni um chl ori de,. hali.de sal of .
agenatﬁa%c A4 fﬂw N8 AP BE R 4BRP Reids pmt%mmlﬁﬁs nucleotides,
e i A R

stimqlaatsecmacqstamdy,l edm;tade mhibierd) phatfedatpy alkelxaathine, oncology

yners, and cationic.gyar. .48. The nethod of claim
therzg),gfes ML F@F%Csa?.li esb"s’éﬁ)é?l Q,Iaa‘ﬂpgf:tué @arrglgyascular agents, anti-

1nﬂa'ﬁﬂﬂ88§r" %&gl a@lttl?ehﬁﬁlglicg Heﬁllhgtrﬂngg ngénttéj Lt &Shﬁticgggulgnts

secon gl ogenesi s |1 n I bt ositl on avi ng
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antlhypertenswe agents,

antimuscarinic agents, antimycobacterial agents, antineoplastic agents,
immunosuppressants, antithyroid agents, antiviral agents, anxiolytics, sedatives,
astringents, alpha-adrenergic receptor blocking agents, beta-adrenoceptor blocking agents,
blood products, blood substitutes, cardiac inotropic agents, contrast media, corticosteroids,
cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics,

dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle
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an effective average particle size of greater than
about 2 mcrons is conbined with the first
w@p@oogesesi s i nhi bitor conposition. 49. The nmeCTU82009/036965
claim 34, wherein either prior or subsequent to
preparati on of the nanoparticul ate angi ogenesi s
i nhi bitor conposition, at |east one non-angi ogenesi s
i nhibitor active agent is added to the angi ogenesi s
i.nhi hitor R . - im.a49,
retalgl Bk Sy FTRBRLibE P Ree S FRHE A Bon Gty
prostaglaneing Cia81d- phamatfificals 04¢R hoBNGh eS| dntidalRkgia Abdids, 3GmdRints,
proteins, peptides, nucleotides, anti-obesity drugs,
anorgiigss sxrepthanaimeticstesraidyagenippiaseas itars, vegerae@higpy ganthines, Mu

ntral ner m st i mul an Y t eroi .
receFRT Biou KPP BEE) SEMTH P BT BT MR R HaBoamine
uptaROGMINRGYs, bA&TodMk @Sgul Atk apiTE tdaBSabiN@U S8R Ss, SAPItMEP,

anti pyretics, cardiovascul ar agents, anti inflammtory
antageyusts. gieuepkimied] i epptas gntagemipts sandispdivm ehaapel eckers.

anti biotics, anticoagulants, antidepressants,

anti di abetic agents, antiepileptics, antihistam nes,

anti hy paht enshode FRESME 5D, whbleii34sERitidtb@icaDBRERcted from the

anti mycobacterial agents, antineoplastic agents,
grouprepnsigsgp lets wafals, aceh fattyragrdsi Guib getracss, vegetabld exdracts, vitamin

ents, .anxjolytics, sedatives, .astringents .
supritRiteS AL gk B I Gk ieg el Hietaonin,
glucBSinfndEKSHARGER! Aloc BcBE KiupguRgRMiSine AR a 81HQ F&hSea, lycopene,

bl ood substitutes, cardiac inotropic agents, contrast

wholreldpds, fask addgoss.dredisdphytenugints appeededn fyontid gmusiticots of
o S oL P P R Ul Tt

lipid regulating agents, nusclerel axants,
par asynpat hom neti cs, parathyroid calcitonin and
bi pRosphbnateimd qiraog baghamH RS0, eredi wherein at least one non-

.phar maceut.i cal s, sex hornones, anti-allergic agents,
angiBgenii T QO ARIGCECRnaS 2] rhat A HERE BRTICR oG devs tHan about
7 mid@pat s, vasodil ators, vasonodul ator, xanthines, M

receptor antagoni sts, Kappa receptor antagonists,
non- narcoti c anal gesi cs, nonoam ne uptake inhibitors,

adeposi regul ati ng ents nnahi noi d. deri vati ves,

Subst an_@LEe pleﬂmdaﬁaﬁvg? ATkt SR 61 Y- WRCFELE gef one non-
e T B A B I AR Y BBE BTt of et than
abowg@lmcted. from the group consisting of lutein, folic

acid, fatty acids, fruit extracts, vegetable extracts,
vitam n suppl enments, mneral supplenents,

phagphaty dyih3& ok ﬂ@atiﬂgi aps%io%c@ﬁ‘li rided Whaa'h%ﬂgglﬁgenesis inhibitor
composition comprising administering to the subject an effective amount of an
angiogenesis inhibitor composition comprising:
(a) particles of an angiogenesis inhibitor or a salt thereof having an
effective average particle size of less than about 2000 nm;
and
(b) associated with the surface thereof at least one surface

stabilizer.
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gl ucosam ne/ chondroitin, Al oe Vera, CGuggul, glutam ne,
am no acids, green tea, |ycopene, whol e foods, food
w@owoti4es, herbs, phytonutrients, anti oxi dantBCT/US2009/036965

flavonoid constituents of fruits, evening prinrose

oil, flax seeds, fish oils, marine animal oils, and
probiotics. 52. The nmethod of any of clainms 49, 50, or

51, wherein at |east one nonangi ogenesi s inhibitor

active agent has an effective average particle size of

| ess than about 2 mcrons. 53. The nethod of any of

cl abs 48ec nkbhoddf chlm Jheheich tht ahgagdnc®iBeénhibitor is selected
nonangi ogenesi s i nhibitor active agent has an
fromefhe gequipvensiviererfe-pathoxydstradiph erippmgytetabatimaskdnB Al ot 9566,
carng r‘f‘aﬁl‘%ﬁé’t%ﬁmlg’fccffo%tﬁgg%ﬁ‘éthia [ %gﬁ hagic8di %9’1 %?atnthlerqo@eee%%tic
W RN aAgrogenes’s 1 nhi bi L or - Compost ton conprt si ng

acid WD B1og8 1 didobterin, TR-86MinRetm At ahdte& imatdlopimeinbsedf an
angi ogenesi s inhibitor conposition conprising: (a

.angi ¢ . ! (a)
penipiflaming, BIKGR 74K 2238 bgeleti1s, squnlapiin squstaraing dgctate, SUS416,

- bR BaC - SiiatRud TR B b G SrFachlonel
tam@ifchaceLt NacsaktaatBNS2T529N S HbE A6 R StoabilbhZ 8fti- SEGF

_The nmethod of claimb54, wherein the angiogenesis
antibadlyi Mietio?22 &V isaineld), €ahIf ¢adgporibve Ingerbaulsine bh IMSOR ngymalforide,

LRG0 Syl CSBRA e RT BB, H e

Diﬂ&’&bﬁl%@lgﬁmgﬁﬂ@ @L-@@ﬁainmu&bﬁ%{@wrﬁﬁﬁh@ B0 is AGQR Endostatin™
aci d, EMD 121974, endostatin, M 862, marinmastat,

Protemt FumagrginaHedpmptie i dsldydrpeyrihenyltetimmele, Sarma-nitZKeron,

e G2 R LISy T LSR8
Medrd8)ptaREkffe M%&gfoﬁyﬁog&%&{ee}s@e‘iﬁt@,tﬂ/lﬁmc ﬁl'gbl%d%ﬁé%beline HCI,

t arfoxi f en, COL-3, neovastat, BMS-275291,
Placemtt R ibenwaheaat pHhahitcan$uranEGSodimtri $adtiyyraivied iR Platelet

Vitaxip I1.), l,. celecoxib, Inter Kin-12 | MB62, .
Thrdigfaspoidtinel s FU TR BB, | A OERACrHURs Tissue
InhiBRG @M@ dprdtbinRse CARY RBEirthatoldSyRPARFibroblast Tissue Inhibitor of

Di f I uor onmet hyl or ni t hi ne,
MetDlopadtpinasel.f | uor onet hyl orni thine HCO , Hi s-Tag(r)
Endostatin(tm
56.  The method of claim 54, wherein the angiogenesis inhibitor is selected

from the group consisting of a crystalline phase, an amorphous phase, a semi-crystalline

phase, a semi-amorphous phase, and mixtures thereof.

57.  The method of claim 54, wherein the effective average particle size of the
nanoparticulate angiogenesis inhibitor particles is selected from the group consisting of
less than about 1900 nm, less than about 1800 nm, less than about 1700 nm, less than
about 1600 nm, less than about 1500 nm, less than about 1400 nm, less than about 1300
nm, less than about 1200 nm, less than about 1100 nm, less than about 1000 nm, less than
about 900 nm, less than about 800 nm, less than about 700 nm, less than about 600 nm,

less than about 500 nm, less than about 400 nm, less than about 300 nm, less than about
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Protein, Fumagillin, Herbimycin A
4- Hydr oxyphenyl reti nam de, ganma-interferon, Juglone,
wa 2000114895 Lam ni n Hexapepti de, Lam ni n Pent apeptT/ug2009/036965
Lavendustin A, Medroxyprogesterone,
Medr oxypr ogest erone Acetate, M nocycline, M nocycline
HC , Placental Ri bonuclease |Inhibitor, Suram n, Sodium
Salt Suram n, Human Pl atel et Thronbospondi n, Tissue
hi hi I [ [ : t rophi|
250 bl B0 ¢ B0ur B0 Bl Rk s B0 obrgeb I Hegn T myend fes
thanabeut¥oeunat oi d Synovi al Fi brobl ast Ti ssue I nhi bitor of
Met al | oprot ei nase 2. 56. The nethod of claim 54,
wherei n the angi ogenesis inhibitor is selected from
th%S.gr O4Re GRY Soldsoth c?agmcg4, Fn&ie nstﬁ1?!clor|111r)] %Rgnal%%(mﬁu%ted for an
amdrphous” phase, a sem:crystalline*phase, a
admiRHatioNBE RN QU tRINRGH thadduptodsistias of bRl §afmorkfy, rddig,
nmet hod of claim54, wherein the effective average
opthplapie] ellenis ipaeenipralt mgragisispphintragiapk rgrogaemslogal, buccal,
nasathi l?i t.or garntiitcal £s is selected fromthe group
c?ﬁgioé??aﬂﬁ BPIFRNON Y han about 1900 nm | ess than about
1800 nm | ess than about 1700 nm |ess than about 1600

nm |ess than about 1500 nm |ess than about 1400 nm
| e$8. t hdhe atsthad A 3B0mrih, wherss thh spmadaiien 20Wsegy formaselected

th bout .1100 ) t.h bout 1000. | th
fron, R Sl ofdBhuid GRPertiBty e ehnsoRy SelMns gt
contfdIRd Rtask §&:In I ihs QU BRPmOMiohE $fophBRd @&g%at%%g tablets,

nm | ess than about 400 nm | ess than about

capsules sdeldyad releroa f@Emlations,| exsmdediepheaad GumuR@ions pulshelsgelease
t han aboyt .100. nm ..l ess than, about 75 nm and .| ess

form im0t 30T AR i Bt Aoat gt d e B i e
the conposition is fornulated for an adm ni stration
formselected fromthe group consisting of oral,
pubfionailhe megmidaif clappt Havirerein the lcompesitigafuethtesmiprises one or
intraci sternal, intravagi nal, i.ntraperitoneal, |ocal,

morg, fprECCEAY acegpiellp Sﬁ?lglﬁPtSa%ﬁW?{#s‘%ﬁﬁa‘iOF@W?a 199 thepppl.
nmet hod of claim54, wherein the conposition is a
dosage form sel ected fromthe group consisting of
l'i qui d dhspetlwidaris]aigdlds whaermothe lasgioginesingriiilsifor¢s papsit in an

SO By 56 G MO T PR POIIEAes Gt gER-Q017%, from
about @B%Wo%?uﬁﬁﬁ Ay e r&heBs& J0of Fi"gb%{lfl ®5%, b§ Wefg?lg,qgsed on the

rel ease tornul ations, pulsatile release
total combined weight of the angiogenesis inhibitor and at least one surface stabilizer, not

including other excipients.

62.  The method of claim 54, wherein at least one surface stabilizer is present in
an amount selected from the group consisting of from about 0.5% to about 99.999%, from
about 5.0% to about 99.9%, and from about 10% to about 99.5%, by weight, based on the
total combined dry weight of angiogenesis inhibitor and at least one surface stabilizer, not

including other excipients.

58



10

15

20

25

formul ati ons, and m xed i medi ate rel ease and

controll ed rel ease fornul ati ons. 60. The nethod of
w@b@bm4493 wherein the conposition further conpCi/BEem09/036965

one or nore pharnmaceutically acceptabl e excipients,

carriers, or a conbination thereof. 61. The nmethod of

cl aim 54, wherein the angi ogenesis inhibitor is

present in an anmount selected fromthe group

consi st of, fir t %.1 001%. fr L

R e S S A R B
comPris¥oat Ry stWeb Ghitfaceastlibeen the total conbi ned wei ght of

t he angi ogenesi s inhibitor and at | east one surface

stabilizer, not including other excipients. 62. The

WE%Q 0 d. (ﬁle %lle?lllo@ oﬁ%iai r S“vlhgre?nt thle %ar%atlceospa%'lfc'zug I as%l%ctte% from the

stabilizer is preseﬁp I an anount  select 6d rrom the

grou?rc@iiﬁstﬁfgrt&‘i aflah 1¥@i Ofurfat O ERSH a Cath¥id RirRbOELIAZrd9P¥nic
rom about 5.0%to about 99.9% and from about 10%to

surfaggstabilggr, 5o apyitigsiogit surfeesabibrert he total conbi ned
dry wei ght of angiogenesis inhibitor and at | east one
surface stabilizer, not including other excipients.63.

Thes et ae nkhdd ¢Fichiddb4, WRsle the bhRaA AL QGERS Stabilizer is
I nhi bi tor conposition conprises at |east two surface

sclegiecdzpini the group @ansisting ofettyopyrofinigmaihhersle, gelbiar, ehsein, he
surface,stabilizer, is select fromthe gro . )

phoF RS R ek i icictt et g el HBapic acia

benZafdonRith EhISHAS, 3ERIUPA ABArhicZ B cer8NmbMdt&arfélicbRSRaryl alcohol,
stabilizer, and a zwitterionic surface stabilizer. 65.

cetoffherogelt dnmdsiffing vak rroddtanwhierse polyorysthalenk eligl ctbeoms,
surface stabilizer is selected fromthe up.
polyBeyedaghe g8 O Byt Pl AR IR HEen Ty S pters
polyE@RhE gly@@l@%&l@éﬁ @ﬁﬁethgﬁa&hﬁlaﬂiun%rﬁﬁﬁdlé? boly8BiRAA! @oarates,
chol estérol, tragacanth, stearic acid, bénzal Koni um
collmtiloilicde dicxade; phospbiteasadiem dfdgcdswfatayombexeasthylesllulose

cetostearyl al cohol, cetonacrogol e sj fyi ng wax,
cale G By panisp Bres Mg, SR BRRTBRE AT it er o
carb%%&ﬁ%@élhﬂ&s%@@diﬁﬁﬁ ?rfé'ih}@éellluﬂﬁé,'hé/ﬁfdxy@tﬁ¥lcellulose,

oxyet hyl ene sorbitan fatty acid esters,

hydrpeynyrepyisicthye cglyesolphthative moydrystalline téljulommmpgiasmm aluminum
sitcgp ot oS A ESY SeRICh e dD PR d--1.55 | °"
GRS B ES R  FTABISR . ol
poloxamines, a charged phospholipid, dioctylsulfosuccinate, dialkylesters of sodium
sulfosuccinic acid, sodium lauryl sulfate, alkyl aryl polyether sulfonates, mixtures of
sucrose stearate and sucrose distearate, C18§H37CH2C(O)N(CH3)-
CH2(CHOH)4(CH20H)2, p-isononylphenoxypoly-(glycidol), decanoyl-N-
methylglucamide; n-decyl 3-D-glucopyranoside; n-decyl 3-D-maltopyranoside; n-dodecyl
B-D-glucopyranoside; n-dodecyl -D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-
B-D-glucopyranoside; n-heptyl 3-D-thioglucoside; n-hexyl 3-D-glucopyranoside;
nonanoyl-N-methylglucamide; n-noyl B-D-glucopyranoside; octanoyl-N-methylglucamide;

n-octyl-f-D-glucopyranoside; octyl B-D-thioglucopyranoside; lysozyme, PEG-
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car boxymnet hyl cel | ul ose sodi um net hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, hydroxypropyl net hyl - cel | ul ose
w@biobal@ve, noncrystalline cellul ose, magnesi uPCT/US2009/036965

alum num silicate, triethanol am ne, polyvinyl alcohol,

pol yvi nyl pyrrolidone, 4-(1, 1,3, 3-

tetranet hyl butyl ) - phenol polyner with ethyl ene oxide

and fornal dehyde, pol oxanmers; pol oxam nes, a charged
phosi)gglﬁ‘}g HOI-I’]JE(F fcgglggtlg%?ft%ﬂcz gh@%g@ga&%ﬁ 1Ve ]_[:%-V%%l ﬁ]tﬁrﬁEg -vitamin
E, aid #ytloralcgpolp@bisaifvalyl scotdtonad eiayl Ifmdhubﬁé of sucrose

stearate and sucrose distearate, C 8H37CH2C(O) N( CH3) -

C}Q(C}K}ﬂ4(c}2 q FDZ

p- | 80n0l}¥1 tﬁh%lx ?a11¥1 &gw%gregn tlhz: sv]lrface stabilizer is selected from the

decanoyl ucan1de
grou@‘c@nﬁktﬁfg%ﬂfeﬁi@l&hﬂtﬁn cHl‘oﬂ@@,}@olﬁnéﬁlﬁﬂieHﬁ@Méi@ ahétBylammonium
- dodecyl gl ucopyr anosi de; n-dodecyl

brormd@}mésrvu@ém@hdhéw othy hanieqatiyyl melwml@re dimethgsuifpte,

hexaﬁie%‘&we%%ﬁé{xﬁﬂ%ﬁ%ﬁ%@&Hggf %il%mcthp%st g]llll llul'rlr(l: %grlngoeunds
pho@ﬁﬂﬁﬁ%do%ﬂﬁ&ﬁﬁhﬂ{éﬂﬁ@%ﬂﬁmnmrﬂ Q¥tpounds, benzyl-di(2-

ucopyr anosi de; octanoyl - N- net hyl gI ucam de;
chlome&gg)pthylﬁlmgnumdpgmmog}c@gut tgmeyhyl ammonium chlorlde coconut

iR L SO ATESL L XSEENCE,  EECP RSNl Bl
cocdRECm¥IN ﬁd‘ih?drﬁx aéag% W @A blemAIB ddéoﬂ%@fﬂy%ﬁﬁbﬁfﬁﬁ{ &hi8fide,

Vi nyl acet ate vinyl pyrrolidone. 66. The method of
decyt Haneth ¥ dydighgetbynmmenigurdhdmrales dedyl dimedryl hgdrosyatietled

o L5 LB S BRSSO S 54 .,
sdiB@hyMyAX) R ?Piﬂlﬁeﬁ%n?cl%ﬁ@etﬁ}bﬂn?d@ BRR Y dinf¥RtD ﬁ?dr}z&ﬁﬂ%rl

i met Ayl ate, hexadecyltrinethyl anmoni um bromi de,
amnmmuurm nhlorltie modcmut sunhétbylihydroxgethpllamdsonipimdspmadei, oryristyl

tI‘ll’nEt P naliutlglqmgth}ylgsal%%%y Fajr}gfq ﬁwm %%ﬁ%?ﬁl% chloride, lauryl

dlm@t %HE lta%hﬁ@ﬁﬁﬁ{'brcﬁﬁﬁg nl‘aﬁk@l &Me@ﬁ}}l gaherfb‘il?ﬁ%{m&ﬁurﬁ%hmﬁde
ni um brom de, coconut “met hyl hydr oOxyet hyl

1aur3ardmnnmmediehmy)dmmonmnnmmnm INrhikgil (€ drs imethiyiblenzyl

oGy <BIOHOE Ry sy STy ARG R BESE-dbcy

tetragé HH%J[ tyLByéﬂE %ﬁ&ﬂum%ﬁ&ﬁb %n%ﬁ (ﬁﬁﬂed&in{%&:@mdgﬁcyl ammonium

oxye amoni um chl ori d - 1 sdi
chloh;iderLkgt md (G dmwnh}d hl—rmpthjzﬁnﬁhplmrﬂaoanItnﬂde

i HBA ) O A S SR G ey P Gegytammonium

salts, lauryl trimethyl ammonium chloride, ethoxylated alkyamidoalkyldialkylammonium

salt, an ethoxylated trialkyl ammonium salt, dialkylbenzene dialkylammonium chloride,
N-didecyldimethyl ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride
monohydrate, N-alkyl(C,.14) dimethyl 1-naphthylmethyl ammonium chloride,
dodecyldimethylbenzyl ammonium chloride, dialkyl benzenealkyl ammonium chloride,
lauryl trimethyl ammonium chloride, alkylbenzyl methyl ammonium chloride, alkyl benzyl
dimethyl ammonium bromide, C; trimethyl ammonium bromides, Cis trimethyl

ammonium bromides, C;7 trimethyl ammonium bromides, dodecylbenzyl triethyl
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trimethyl ammoni um net hyl sul phate, [auryl dinethyl

benzyl ammoni um chl oride, lauryl dinmethyl benzyl
w@pawoniasns br om de, [auryl dinethyl (ethenoxy) 4PEnms2e02086965

chloride, lauryl dinmethyl (ethenoxy)4 anmoni um

brom de, N-alkyl (Cl12-i8)dinethylbenzyl amonium

chloride, Nalkyl (Cl4_i 8)dinethyl-benzyl anmonium

chl oride, Ntetradecylidnethyl benzyl amoni um chl ori de

ARy oG no BB My AR or bR (A RS Chtimth

amnohligh lcﬁilarld&sf b Idﬁljdbtﬂ?ﬁﬁﬂﬂldiﬂmh@hlog&ndes tricetyl methyl ammonium
al kyl -trinmet hyl anmoni um sal ts,

chloeiﬂaldeyylﬂanﬁbylwnmﬁm bmmidalleéecwtéi@ﬂgvlantmmﬁ@mﬁy@mide,

et I PR SRRl BhT Riogrammariy hipids BQLYQUAT
10™, kdtabl arﬁﬁﬁiﬁﬁmthbﬁl@det bertyBdricydt @A Lda ueh aﬂowh@rm@lmewners
chl ori e, N-didecyl di net hyl amroni um chl ori de,
benzglloatuna eleleride |st¢eta)h(i§nnbém zb'llondmp@mdsmtyé pyidéinium bromide,

cety )ﬁnglig dr athiﬂ,g{dﬁy hg%ﬁélf% q]}rzﬂugﬁ%r%}?er(fm olyc}éiyethylalkylarnmes

MIRgbgdﬁglw QUI@&QMAHEMZMkyIEngBﬁhMSQM Qirds, antih@bd¥! amine oxides,

benzeneal kyl “ammoni um chl oride, lauryl trinethyi

imidgrreliumsehs, @mt@l@techdlmrb@m zyﬂylalmﬂm methyhated quaternary
| chl orl(ﬂ tic al benzyl di nethyl ammoni um brom de, Cl12

polyfiersyapdi§Atio Pfﬁ%‘ﬁfum broni des, C15 trinethyl ammoni um

brom des, Cl trinethyl ammoni um brom des,

dodecyl benzyl tri et hyl ammoni um chl ori de,

polby- di dlht yiethadetfieldiarbio porapnisig @ﬁdlt@mla(IDAdJm@t@rmg a second

r| de

anipTE A NIELT SDPPRRION Pt <R FUTREEr S e e Of Ercater than

abo@gqmc}gﬂsnet hyl ammoni um br om de,
dodecyl tri et hyI amoni um brom de,

tet radecyl tri mst hyI amoni um brom de, net hyl

Lgcty Ior de, POLY e
t ebFabudgr 2 Fam DR 9 o i st o
non- Qﬁgﬂg&%ms%ﬁ%ﬂt&%c@% cfs. benzal koni um chloride,
stearal koni um chl ori de conpounds, cetyl pyridinium

br om de, cetyl pyridiniumchloride, halide salts of

ernjized pol et h [ am. pes, M. RAPQOL(t
AL QU ﬁ*% phodiq?xw%lmpﬁ? hS‘Fl?v?iW iy %ngl%aﬁnﬁ%%an%OH active
ager N dehoct AT tﬂ%;% gﬁcoﬂsﬁlﬁg?% nbré'c g‘gﬁ%ﬁ@ rgtr (L ORA &Hides,

quat ernary acr atern
anti4obésytyeltsgs, aurtchceaidabn dietagy arppleﬁﬂents']'hﬂotmbhls teafralalcaraus system

. 54, conmprisin ditionally adm nistering a, second
StlmaﬁatSoagﬁ%Fe§013mﬁ?a§MS%rn@zah%% antiifgng aiﬁael.kﬁ%a%hl@f PREOL9SYe
ther&p{&" %ﬁeﬂﬁ@ﬁ&s, Qﬂa?geglc%,eop%ldg, raﬁﬁlgﬁétlésb@ﬂdlovascular agents, anti-

inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants,

antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents,
antimuscarinic agents, antimycobacterial agents, antineoplastic agents,
immunosuppressants, antithyroid agents, antiviral agents, anxiolytics, sedatives,
astringents, alpha-adrenergic receptor blocking agents, beta-adrenoceptor blocking agents,
blood products, blood substitutes, cardiac inotropic agents, contrast media, corticosteroids,

cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics,
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about 2 mcrons. 68. The nethod of claim 54,

conprising additionally adm nistering at |east one
worwangddgenesi s i nhibitor active agent. 69. AEEUS2009/036965

nmet hod of claim 68, wherein said non-angi ogenesis

i nhibitor active agent is selected fromthe group

consi sting of am no acids proteins, peptides,

nucl eoti des, anti-obesity drugs nutraceuti cal s,

dopa%i%%:%{cbé % aﬁ?p Hr‘?iglg(rﬁ?lr g}cgf: gt%tjl spc tigy gél\l?é{tlnge gIRy Snuscle
rela;talﬂm bmﬁ@’rﬁpatlﬁﬁﬁlmeﬁbm @atathyraill leyle keuth hhdﬁBLph@;ﬂih@hﬂléy

theraples anti-emetics, anal gesics, E#
prostaglangdips seflios phaa’maé@wé@cw Aorragast anti-allergic pgenta siaulsngs.,

anor%g%s %%mo[%a?ﬁlotnllql%lew sn ttI C agn%ts Vasonr i’ﬁtt I}gn V%soarg leTctOr xanthines, Mu

I'CS eﬁressa

recepfot hith@@itd, q(a@gsmcaptoaﬂttagimdt@ @bh%ancoaaﬁmdng@to@mnaﬁsa,mme
antlhyperten5|ve agents, antinuscarinic agents,

uptalse inhilijoob adenesing Iremmgﬁgeramqaﬁ%moa@ derévegigen Sybstance P
t t
NP SRUBRERE R B LN S JEEP! yaintotcn

al pha- adrenergi c receptor blocklng agent s,

bet a- adr enocept or bl ocki ng agents, bl ood products,

bl 30d sdbe methaded cladartdi a elienmand)mtrﬂca@ma s scleotnd fiast the
group ﬁgmlg‘uncggqr 1&}%@2 %q%ré:oa:cd Sa[tﬁga%ggeﬁ Egrt?asc%sa%gse‘tab?el ea}gracfcé Vl%armn
suppiHERS, Infifierd PRAPIARNE BRospRARIMSHAL, 1pdic dcaTHiPleghcal

agents, lipid regul ating agents, nuscle relaxants,
glucpmwnlmldrmm relop dsra, ﬁmggulhglumrmn@mrmno oeiils gaged tea, lycopene,

whofll BE0S RAS e el ARPADIAERS 2hBSNGinte Agvanad eppsgtuents of

fruit§ ldvBMh @ BifhroRIAN Bhi S&eds, SHERAL h[ﬁﬂ?lﬁ@éﬂn‘ﬁﬁl' oilsN¥{Ppdbiotics.
agents, vasodi | ators, vasonodul ator, xanthi nes,

receptor ant agoni st s, Kappa receptor ant agoni st s,

nar ¢oti c anal ake hi bitors,
odioat BE PR ARG L imeot B ooy R Rt e B ek
%@1%&1@ iHHGoiRr aBE-RARK SR an %%Et%' Nefoe aﬂﬁ@fé?spztecﬂ'f less than about

ant agoni st s, and sodi um channel bl ock
2 miowinkod of claim 69, wherein said nutraceutical is

sel ected fromthe group consisting of lutein, folic

acid, fatty acids, fruit extracts, vegetable extracts,

vi zam nygy H@ttﬁfﬁ%ﬁaﬁ om:lgﬁﬁsa(lji% %Q,Pd&' RTRMERin at least one non-

phosphatldylserlne I't poi ¢ acid, melatonin,
angigganesis atiner abovedrgent has an AffoetiwevaragSpggiale, sigl aftgankarehan
no aci ds, green tea, |ycopene, whole foods, food
abm%%h??ﬂﬁ@s her bs, phytonutrients, anti oxi dant s,
flavonoi d constituents of

73.  The method of claim 54, wherein the composition does not produce
significantly different absorption levels when administered under fed as compared to

fasting conditions.

74.  The method of claim 54, wherein the difference in absorption of the
nanoparticulate angiogenesis inhibitor composition of the invention, when administered in

the fed versus the fasted state, is selected from the group consisting of less than about
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fruits, evening prinrose oil, flax seeds, fish oils,

marine animal oils, and probiotics. 71. The nethod of
w@nrooonisees ai ns 68, 69, or 70, wherein at | eastPONES2009/036965

nonangi ogenesi s i nhibitor active agent has an

effective average particle size of |ess than about 2

m crons. 72. The nmethod of any of clainms 68, 69, or

70, wherein at |east one nonangi ogenesis inhibitor

_ h
1005V BaREEI o221 A0S LRGP, FUETAYSHIR IS e

O%';_J{Jcss WagrBbw SOPE 169 m@&bbummo@sﬁ it ablanpys% eless than about 30%,
gnificantly different absorption |evels when

less g@mahp@t@%desg ieparabpeic2 s, lews ahgut b5%alsss than about 10%, less
thande%Plfqt 4o} Of %less%h b%u{@;hod of claimb54, wherein the

er'énce Th sorp i'on of the nanoparticul ate

angi ogenesi s i nhi bitor conposition of the invention,

when adm nistered in the fed versus the fasted state,

i s78el edbe meﬁh@mftclﬁemgﬁ%wber@uht@ﬁ sompgsiogn dees g0t praduce

nabou 90%, | ess.than about. 80%

signtggRt QRPeab G o bRt Tomd b ST 09 RBEY ey Compared
to fag@tiéond@bns| €ss than about 40% | ess than about 35%

| ess than about 30% | ess than about 25% | ess than

about 20% Iess t han about 15% | ess than about 10%

th | ess. t ha bout .39 5. .The
redfod ghe Bt Al g, uhitin B BRSO Tt 1
nano?aﬁﬂ:‘dfh@e ﬁig%geﬁésq@ﬁhlb){tog bdthfds@in Jrahemvekti AP SAERhARMistered in
Tmax) when adm ni stered under fed as conpared to

the fedseisngthe dastiid stagngs Icpgthamaboutd0Abd less thahabentS4)%, less than

sbout AL et ebow 0% TogdBabets o dpredbartdipbaqé: i o sbout

4094 8s 1 ﬂﬁi{ %B&dt%%,%@ thaadiBbiy BRerned thdh a%ﬁt {4, MQrtBMSaBIle10%,
fast state, i's | ess than about 100% | ess than about

lessﬁm%abbla%tmdmesa!ﬂmm%a@%%l ess than about 70% | ess
t han about 60% | ess than about 50% | ess than about
40% | ess than about 30% | ess than about 20% I ess

than abqyt nLathd df%?ﬁmtﬁaG/h@lQﬁyﬁpo%oddimﬁl@@ﬁlotnnﬁ@ T2BQYfess than
5% and | ess than about 3% 77. The nethod of claim
that 683 covhveneomal nponamgaititubite anmeitiohef Tieesenesingegsndstsanhibitor,

administered at the same dosage.

78.  The method of claim 54, wherein the nanoparticulate angiogenesis inhibitor
composition exhibits a Ty,.x, as compared to a non-nanoparticulate composition of the
same angiogenesis inhibitor administered at the same dosage, selected from the group
consisting of less than about 90%, less than about 80%, less than about 70%, less than
about 60%, less than about 50%, less than about 40%, less than about 30%, less than about
25%, less than about 20%, less than about 15%, and less than about 10% of the T«

exhibited by the non-nanoparticulate composition of the angiogenesis inhibitor.
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that of a conventional non-nanoparticul ate conposition
of the sanme angi ogenesis inhibitor, adm nistered at

w0 b@ogases dosage. 78. The method of clai m 54, REUSI009/036965
t he nanoparti cul at e angi ogenesi s inhibitor conposition
exhibits a Tmax, as conpared to a non-nanoparticul ate
conposition of the same angi ogenesi s inhibitor
adm ni stered at the sanme dosage, selected fromthe

gggg? gggglfég@'fﬁgwga Ou%qggwﬁ91ess $<%% A g% Q%%gﬂm

comp&sitor RIBlcabO ﬁbnﬁt@%grd%&@nﬁlbtﬁfg aheydtth40M8out S hotiRaRss than
about 30% | ess than out 25% | ess than about 20%

aboytdes hoyan laspdan abewy2 koves, less ﬁlapr@bﬂutalb%hoq@d@&sﬁhatwout 1.5
hourgﬁ%%(%tﬁa)ﬁp 5btgut[ ?%5 %u}shf“es%t%%n ?ﬁou? 5 3{1%01.\% u leasg frha% OIt rlm%?ltes

angli ogénesi s’ I'n
less ﬁﬂm aBO@I i HindRANe AARAMASIuE 30 hidiited) €esd FRX a@t)uttﬁemmutes less
onposition is sel ected fromthe group consi sting of

thanl abget A0namutssolgss thamalpyitid § mintes andh iss Bvoaboyt 193ningigs s,
| ess than about 2 hours, | ess than about 1.75 hours,
| ess than about 1.5 hours | ess than about 1.25 hours,

ess th about .haurs, | ess than about nut es,
| o80 ¢ ndhe 03’&9 fHnmy BhereiegonaggHn B tg%)rcnmax of the
R grdofG $hdn VP CAOQYH BnvdfiidHAIGHnaf tion of
com gﬁgnﬁﬁg&la-ess Qﬁgnngéétv%%ﬁn%ﬁ%nea &%ngaﬁegggﬁ,quono
the sabeuhgib@emdsisunlebitorddmihisterosk btthel soofiec dbsagen 54, wherei n
upon adm nistration the Crmax of the conposition is

greater than the Crax of a conventiona
non- nanoparticul ate conposition of the same

angj oge qﬁé h?etﬂdamfbi'lélﬁrﬂ @/‘ﬂgﬂeﬂi b %ﬁﬁq)aﬁkuialﬂ@a nesis inhibitor

dosage. he met hod’ of cl ai m 54, wherein e
compmtnmamhnbml aa(flgax,aars gbmperedso 8 nomhamnpaarcummpdsltmm of the

exhibits a, %g? S. conp to a non-nanop rtlc | at e
Samg %%%anfrl%Hl 1tof ﬁ@m gﬁb 6 GURBPREP R esﬁe? the group
con i gg %T &lef ﬁlaﬁtabBLl&eS"/S g}@atgﬂﬁﬁgﬁ)o ?(i)(%,c%%%ttef @g)ﬁ”aﬁ&ﬁ 15%

coonnssi sti ng greater t greater
greatel ﬂranaﬂboultmm%eagdfreHztﬂbohhm%a@emtr the¥abait 4% prehteathan
about 20% greater than about BOW reater t han about

abOMé@% greater drantaRaw %@ﬂe%%%ang%b@a 7ot HaR{CThBR 2B Y7o,

88 o0 SO 7 80190 8P S, e

abmgnea%egewhaﬂmahb@n13@@%@mg&£&Mﬁmbmmamoab@udgﬂﬁ&ﬁﬁhm1dmnu
15O%reater t han_about 130% greater than about 140% and

rteait e Gt hiiisd by 1is00gn-prarpaeulefescempRFifiBN PEECIpgioRRnCsis

inhibieR- nanoparti cul ate conposition of the angi ogenesis

82. The method of claim 54, wherein the method is used to treat an condition

where a selective angiogenesis inhibitor is indicated.

83. The method of claim 54, wherein the method is used to treat a mammalian

disease characterized by undesirable angiogenesis.
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inhibitor. 82. The nmethod of claim 54, wherein the

method is used to treat an condition where a selective
wap@oogesesi s i nhibitor is indicated. 83. The PE/OsOD636965

claim54, wherein the nmethod is used to treat a

manmal i an di sease characterized by undesirabl e

angi ogenesi s. 84. The nethod of claim54, wherein the

nethod is used to treat or prevent tunmor growth. 85.

Theg , et I h i

(et on TopRisi Hellimen, SRS Mo bRMIRL IR R TEF bt
tuméd @bwihb4, wherein the subj ect is a human.

85.  The method of claim 54, wherein the method is used to treat or prevent

cancer growth.

86.  The method of claim 54, wherein the subject is a human.
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