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The invention relates generally to compounds and compositions ugeful in the
treatment of chronic myesloid leukemia, gastrointestinal stromal tumors and related
diseases. More specifically, the invention relates to nanoparticulate imatinib mesylate
compositions. The nanoparticulate imatinib mesylate compositions have an effective

average particle size of less than about 2000 nm,
BACKGROUND

A. Background Regarding Imatinib mesylate

Imatinib mesylate, chemically known as 4-[(4-Methyl-1-piperazinylymethyl}-
N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-phenylJbenzamide
methanesulfonate, has a molecular formula of CzoHa N7O - CH4S0;, and a molecular
weight of 589.7,

Imatinib mesylate has the chemical structure shown below:



solvents, imatinib nesylate is freely soluble to very slightly soluble in
di met hyl sul f oxi de, nethanol and ethanol, but is insoluble in n-octanol,
acet one andVOZMS13MMErile. |matinib mesyl ate i s comrer ci aPCY/ 60265 under
the trade name G eevec(r) as filmcoated tablets, manufactured by Novartis
Pharma Stein AG (Stein, Swtzerland), and distributed by Novartis

Phar maceutical s Corporation (East Hanover, New Jersey). deevec(r) is
available in strengths containing imatinib mesyl at eCHgn anounts equi val ent
to 100 ng or 400 ng of imatinib free base. G eevec(r contains inactive
ingredients that include colloidal silicon d|0X|de rospovi done;

hydr oxypropyl nethylcellul ose; ma i m crocrystalline
cellulose with tablet coatings having ferric oxide, ; ferric oxide,
yel | ow; hydroxypropyl nethyl cell , polyethykene gl ycol and talc.

I matinib mesylate LEJndica t he treat ment i.Madel phi a chronosone
positive chroni Sy 4) and Kit (CD~¥1I7) positive

unresectable a ¢ malignant gastrointeptinal stromal tunors
(A ST). deevec( i prescri bed in dosage of 400 ng/day for
adult patients 7 s and 60g-h% for adult patients in
accel erated phase o -2 WOR006/ 13046 PGY/ US20061021657 crisis.

Additionally deeve¢(r) is recomended at{dosaggs$ of 400 ny/day or 600
ng/day for adult papients wth unjpgsectablg and/'or netastatic, nalignant

G ST. deevec(r 2 Sxpe adm ni stered oraIIy, with a
neal and a larg of water, wth doses of 400 or 600

admi ni st ered onde dai l and dosages |[jof 800 ng ad@fgg@ﬂéred as 400 ng twce
a day. Imatinib N conpounds ha®e been disclosed, for exanple, in
United States Pat No. 5,521,184 to Zi mrernmann for "Pyri m di ne
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sulfomde, methano!l and ethanol, but is insoluble in n-octanol, acetone and
acetonitrile,

Imatinib mesylate is commercially available under the trade name Gleevec®
as fitm-coated tablets, manufactured by Novartis Pharma Stein AG (Stein,
Switzerland), and distributed by Novartis Pharmaceuticals Corporation (East
Hanover, New Jersey). Gleevec® is available in strengths containing imatinib
mesylate in amounts equivalent to 100 mg or 400 mg of imatinib free base. Gleevec®
contains inactive ingredients that include colloidal silicon dioxide; crospovidone;
hydroxypropyl methylcellulose; magnesium stearate; and microcrystalline cellulose
with tablet coatings having ferric oxide, red; ferric oxide, yellow; hydroxypropyl
methylcellulose; polyethylene glycol and {alc.

Imatinib mesylate is indicated for the treatment of Philadelphia chromosome
positive chronic myeloid leukemia (CML) and Kit (CD117) positive unresectable
and/or metastatic malignant gastrointestinal stromal tumors (GIST).

Gleevec® is generally prescribed in dosages of 400 mg/day for adult patients
in chronic phase CML and 600 mg/day for adult patients in accelerated phase or blast
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because conventional, non-nanoparticulate imatinib nmesylate tablets are only
very slightly soluble in water at 37C, the dissolution of conventional

i matini b m¥QPWOA330a@bl ets is reduced in the fasting stat BCHESHONAE t o
the fed state. Thus, imatinib nesylate has limted bioavailability in the
fasting state as conpared to the fed state, which limts the therapeutic
outcone for all treatnents requiring imatinib nmesylate. B. Background

Regar di ng NaRRpAddisetafly €1o6ieb®es f&ﬁﬁ&n&ﬁ@é@ﬁ&i&s&@@%ﬁ@@ﬁ%ﬂ igrghgt e active
agent conpositions, firsSt described in U'S. Patent No. , 145,684 ("the 684
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for mesylate has limited bioavailability in the fasting state as compared to the fed state,

which limits the therapeutic outcome for all treatments requiring imatinib mesylate.
B. Background Regarding Nanoparticulate Active Agent Compositions

Nanoparticulate active agent compositions, first described in U.S. Patent No.
5,145,684 (*“the ‘684 ?atent"), are particles consisting of a poorly soluble therapeutic
or diagnostic agent having adsorbed onto the surface thereof a non-crosslinked
surface stabilizer. The 684 patent does not describe nanoparticulate compositions of
imatinib mesylate.

Methods of making nanoparticulate active agent 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.”



"Surface Modified Anticancer Nanoparticles;" 5,401,492 for "Water |nsoluble
Non- Magneti c Manganese Particl es as I\/agnetlc Resonance Enhancenent Agents;"
5,429, 824 Vop 20 0@@83 08¢ Tyl oxapol as a Nanoparticul ate St abPCTHS006/0H6H17 710
for "Method for Making Nanoparticul ate X-Ray Bl ood Pool Contrast Agents
Using H gh Mol ecul ar Weight Non-ionic Surfactants;" 5,451,393 for "X-Ray
Cont rast Conpositions Useful in Medical |maging;" 5,466,440 for
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Non-ioni c Bl ock_Copol yner Surfactant as Stabilizer Cpatings for
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Nanopart ic p 573, 749
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Nanopar t i CLRrQ.Y %ngﬁgﬂé@n Tyring 3‘%‘@@3@11 é ?(59935@@#@§;4’94§3§8b0 T for
by H gh Vol 9“9%@9‘0@? R AR B S 0TS B o AR FREb O S 105
for " For nul Mhgmes Mingahéde Particles as Magnstic Resonance Enhancement Agents;”
5,429,824 for “Use of Tyloxapol as a Nandparticulate Stabilizer;” 5,447,710 for
“Method for Making Nanoparticulate X-Ray Blood Pool Contrast Agents Using High
Molecular Weight Non-ionic Surfactants;” 5,215 1,393 for “X-Ray Contrast
Compositions Useful in Medical Imaging;” 5,466,440 for “Formulations of Oral

:r

Gastrointestinal Diagnostic X-Ray Contrast Agents in Combination with
Pharmaceutically Acceptable Clays;” 5,470,583 for “Method of Preparing
Nanoparticle Compositions Containing Charged Phospholipids to Reduce
Aggregation;” 5,472,683 for “Nanoparticulate Diagnostic Mixed Carbamic
Anhydrides 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
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of Treating W@wmb@cﬁﬁ OtercdRROS586159H Eér”&tE@?éUiﬁ@IAﬂﬁ&ﬁox@WxMﬂi&
| munodef i ci ency Virus (HV) Protease |nhibitors 264,922 for "Nebulized
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Di sintegrating Solid O al sage Form" 6,375,986 for "Solid
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for Targeti ng Dru Delivery to
tablhzer ” 5,593,657 for “Novel Barium Salt Formulations Stabilized by Non-ionic
-and Anionic Stabilizers;” 5,622,938 for “Sugar Based Surfactant for Nanocrystals;”
5,628,981 for “Improved Formulations of Oral Gastrointestinal Diagnostic X-Ray
Contrast Agents and Oral Gastrointestinal Therapeutic Agents;” 5,643,552 for
“Nanoparticulate Diagnostic Mixed Carbonic Anhydrides as X-Ray Contrast Agents
for Blood Pool and Lymphatic System Imaging;” 5,718,388 for “Continuous Method

of Grinding Pharmaceutical Substances;” 5,718,919 for “Nanoparticles Containing the

R(-)Enantiomer of Ibuprofen;” 5,747,001 for “Aerosols Containing Beclomethasone
Nanoparticle Dispersions;” 5,834,025 for “Reduction of Intravenously Administered
Nanoparticulate Formulation Induced Advefse Physiological Reactions;” 6,045,829
“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
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Upper and/or Lower Gastrointestinal Tract," 6,592,903 for "Nanoparticul ate
Di spersions Conprising a Synergistic Conbination of a Polyneric Surface

St abi | i zer WQRAWOMBIEE y| Sodi um Sul f osucci nate, " 6, 582, 285PEHUS208¢/BHOT us f or
sanitary wet mlling;" 6,656,504 for "Nanoparticul ate Conpositions

Conpri si ng Amor phous Cycl osporine;" 6,742,734 for "System and Method for
MIlling Materials;" 6,745,962 for "Small Scale MII and Method Thereof ;"
6,811, 767 f oForirhilations OﬁN@ﬂd)p%ﬁ'tKﬁMGBhbﬁ)xai ” 61186508 1ty ‘NuvaBelid DegsFornpol
6,908,626 for "Conpositions haying a )Lnation of jmmediate rel ease and
control | ed r@ﬁ@ﬁ‘é‘@%‘@? Naporewi' el 40@ 6@4 srof I reatiqg M ammalsddeing e

conposi tions acet ate
as Surface SR Yol &ﬁ*‘@%ﬁmﬂ%ﬂ*@“ BuddcRenc sty Y pliass O
Materi al s, Bﬁﬂbxmfs %;26@ 922 eorsmuﬁzsda&éwsulmmtmlem wrtichf erence. In
addi ti on, Pat ent PubI i cation No. 20020012675 Al or "Controlled

Rel ease NanoB&pﬁqswﬁ 1106267635905 Methads for Breyentmg GrystabRupy
20050276974 %g@%gsg@g%ﬁ%%%@&ﬁ%@ 2 %Oivﬁ‘ﬁo@%lﬂfﬁse of PEY- Dpﬁ{rafet&ted

Publ i cati on nopar’ti-tulate conpositions havin
pept I de as aLipidsfaSurfataBiabilizers; forNarﬁ)paRhtﬂ%IHCorﬁpléﬁwlmﬂ & R1G\D29 t2@050233001
for "Nanoparticuyl ate negestraol fornulation Pat ent Publication No.

20050147664 Trapidlyhisisteetatvgobid el Q@%ﬁgeﬁﬂltlﬁlsbécWés"géﬁ@f “Sediddes of using

t he same for Pat ent
Publ 1 cat i on NoguUl CERRRRLbnE R AE sYrBRAE CoRhiatBhta phiviiac™ U,
2006/ 133046 BaTicdStaHE2H 26 DioctiiBodiim Bultbsueeinites AMRS, Qﬂoﬁﬁﬁﬂﬁﬁmesmr " Novel
conpositions_of sildenafil free base;" U S. Pat ent Publ i gation

20050031691 Nanopattiqulaie GemppsitignsHavna Catienis SuaceYtakilizers, ésﬂ3le:48§;f@rs| tions;"

"Us. Pat ent A} Sant MNP pa Db it gt hgs Ry Eeus) e%Pgﬁ‘c?fﬁmgs' ons:

conposi t i onsUppdd.ahd/oPdioeet GRstediheainadTrady” 6200902 i 7 denbpdrticilagopar ti cul at e
topiramate formul atigns; " U S. Patent Publication No. 20040258757 for "

Liquid dosabispeisiess Siommsisingst Smesgast@ (embipation ¢fa l%ﬂlﬁmaee Su@a@gﬁahlbzer U. S.

For mil at | ons it et Bagiugr SRR, 8i5eR 85 385 At oy SuaRL o8
fluticasone fnéilifp 658804 for) Iﬁandﬁaﬁi%ﬁlate@hl’ﬂ?cbs@@dﬂs@b i5iORA40 43 for "
Conposi tions and met hod for mlling mat Pat ent Publ i cation No.

20040156895 Euplosposineyl GWalid oo Sustane aist Meihed for Milling Materials;” 6,745,962
for “Small Scale Mill and Method Thereof}” 6,811,767 for “Liquid droplet aerosols of

nanoparticulate drugs;” and 6,908,626 for “Compositions having a combination of

immediate release and controlled release characteristics;” 6,969,529 for
“Nanoparticulate compositions comprising copolymers of vinyl pyrrolidone and vinyl
acetate as surface stabilizers;” 6,976,647 for “System and Method for Milling
Materials,” all of which are specifically incorporated by reference. In addition, U.S.
Patent Pubhcatlon No. 20020012675 Al, for “Controlled Release Nanoparticulate
Compositions;” U.S. Patent Publication No. 20050276974 for “Nanoparticulate
Fibrate Formulations;” U.S. Patent Publication No. 20050238725 for
“Nanoparticulate compositions having a peptide as a surface stabilizer;” U.S. Patent
Publication No. 20050233001 for “Nanoparticulate megestrol formulations;” U.S.
Patent Publication No. 20050147664 for “Compositions comprising antibodies and
methods of using the same for targeting nanoparticulate active agent detivery;” U.S.
Patent Publication No. 20050063913 for “Novel metaxalone compositions;” U.S.
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pul lulan;" U S. Patent Publication No. U S. Patent Publication No. US.
Patent Publication No. 20040156872 for "Novel ninmesulide conpositions;"
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conpositions;"” U S. Patent Publication No. 20040115134 for "Novel
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and cont rol | BeS. PeteshBeblication Noe200401 86895 for'Blidpgsageforuneqreprising: No.

20030108616 | . 051 d QIS .| S§ rs of

vi nyl pyrrol %@g%gﬁl:@?ﬁaﬁéﬁﬁg@zﬁgﬁg Sﬁlsstﬂrpg g@g&g@gﬁ%ﬂﬁ@g&ﬂ%{%@e Pat ent
Publ i cati on RNablicdRO3NI26128 156872 HErIpa! hinfdshBdecdnisoditions;” (S Patbiat ent
Publ i cati on No. 20030087308 for "Method for high throughput screening using

a smal | scaPebligation bo. 200403419%5dbe Sovel trgmateelens compgsitioas”dhSneatent ~
No. 200201705 Eipiph NBHRMOLFARSHE TR MrkEhR Smportichy | i€ Pougil ™y &7 "
Pat ent Publ i pailicaioNBlo, 2604010588366 41L& visCRa dsage forink*ar.g. PRént
mlling," describe nanoparticul ate active agent conpositions and are
speci fi cal | yPrblicetipnNegt 40048} 05 Bicforifgamma irradiation of solid nanoparticulate active
agents;” U.S, Patent Publication No. 20040101566 for “Novel benzoyl peroxide
compositions;” U.S. Patent Publication No.-20040057905 for “Nanoparticulate
beclomethasone dipropionate compositions;” U.S. Patent Publication No.
20040033267 for “Nanoparticulate compositions of angiogenesis inhibitors;” U.S.
Patent Publication No. 20040033202 for “Nanoparticulate sterol formulations and
novel sterol combinations;” U.S. Patent Publication No, 20040018242 for
“Nanoparticulate nystatin formulations;” U.S. Patent Publication No. 20040015134
for “Drug delivery systems and methods ;;’ U.S. Patent Publication No. 20030232796
for “Nanoparticulate polycosanol formulations & novel polycosanol combinations;”
U.S, Patent Publication No. 20030215502 for “Fast dissolving dosage forms having
reduced friability;” U.S. Patent Publication No. 20030185869 for “Nanoparticulate
compositions having lysozyme as a surface stabilizer;” U.S. Patent Publication No.
20030181411 for “Nanoparticulate compositions of mitogen-activated protein (MAP)

kinase inhibitors;” U.S, Patent Publication No. 20030137067 for “Compositions

7.



Surface nodified nanoparticles and conpositions thereof useful for treating
cancer and ot her neopl astic di seases have been described, for exanple, in
U. S. Pat entyo M0§133046399, 363 and 5, 494, 683, both for " Sur fReEUdoek/d2ed

Ant i cancer Nanoparticles". Anorphous small particle conpositions are
described, for exanple, in U S. Patent Nos. 4,783,484 for "Parti cul ate
Conposition and Use Thereof as Antimcrobial Agent;" 4,826,689 for "Method

for Making %ﬁ%ﬂéﬁnﬁhﬁ% ﬁq&médleﬁéréléa@mcﬁfWOllh@Méddp kRarkdte3dHcs:”
Conpounds; "’ 454 1 Making Uniformy-Sized Particles From

| nsol ubl e CoUp:SauEﬂtsbgt Pulﬂgcamﬁﬂﬂﬂﬁfrﬂlﬂﬁﬁlﬁrfatsfiﬁnbpalﬁowa@g@n@gameﬂs Por ous
Particles of Uniform Size for _ Ent Gas, Bubbl es, Wt hi

ond. 5. 776, oRmie dgphTusrapf vty SRR T B R e o un
Back Scattey.g, Pﬂéﬁf Puﬂlﬁaﬁoﬁ%dzomobmzﬁrf&r fl*%obzﬁﬁbhlﬂtekinﬁﬁﬁl}” ©Ie Patent

fornmul ati ons whi ch overcone fed/fasted absorption variability, along
with other pPldﬂicehm Nob%iﬁﬁ@%ﬂm&thr “Mothoéihnlmgiaﬂhrou@tguhsdremﬁmga dosage

nanopar 1 cul 8! SeieBLf SrBRBieRathS Faaerpiatielf 20uEd Bl o
deri vati ve tig Qieh{;%wan& GERLARES:” O SAPGLMELANG 200199758 for

gastroi ntesti n str tunors an ’rel'at ed di seases
conposi ti ons“Rfistert arskwtethod dommilling matekiglsi mdeSePaﬂanﬂhﬂﬂmam Hoe imatinib

nmesyl ate, derivative thereof ffect i ve ver age
particl ¢ s 2B e Shimarares B septory e BORRS S dagrDe nESP AT G bov: 2000
nm and at t ris typically
adsor bed on géﬁgggﬁ%?g{n@gﬁ%ﬁiﬁﬂh&é gfcrc}hace g%H%e nanogégélieillﬁl ate imatinib
nesyl ate parti cl eSurf@etmadified yanophﬂwlmmpd)sompmmmnml;eremfaisaﬁhéfm treating
phar maceuti cal | cceptabl e carrier ,and any suL e excipige The
nanoparti cul m%ﬁ&ﬁ%@gﬂgﬂ&&ﬁmﬁ have berades J@F ?&a@ﬁlﬁt“"gﬁgd%?tmﬁat ive
t hereof, dis §e§b & er of
di sease or fC;I('gn It (’)nsg’eéllla | Eﬁ%ﬁ’gg t&?&tno mte to C drgg%r(ﬁrr?gafrﬁagp
| eukem a, gastr oi Anmphomlsmaﬁmamc&d cdmpumtmnam deectrﬂieédfodlexamlﬂesn ASpreferred
dosage form ti dosage fo t ho any. .
phar maceuti ¢ Ftpvrﬁ%gésgﬁﬁgl}@‘og) RSN %E‘{ﬁ]?ez@?ﬁere"fu a3 r}mth\crobml

Agent;” 4,826,689 for “Method for Making Uniformly Sized Particles from Water-

Insoluble Organic Compounds;” 4,997,454 for “Method for Making Uniformly-Sized

Particles From Insoluble Compounds;” 5,741,522 for “Ultrasmall, Non-aggregated

Porous Particles of Uniform Size for Entrapping Gas Bubbles Within and Methods;”

and 5,776,496, for “Ultrasmall Porous Particles for Enhancing Ultrasound Back

Scatter.”

There is a need in the art for imatinib mesylate formulations which overcome
the fed/fasted absorption variability, along with other problems, observed with
conventional imatinib mesylate dosage forms. The present invention, which
overcomes such problems, relates to a nanoparticulate composition comprising
imatinib mesylate, or a salt or derivative thereof for the treatment of chronic myeloid

leukemia, gastrointestinal stromal tumors and related diseases.
SUMMARY

The compositions disclosed herein typically include nanoparticulate imatinib

mesylate, or a salt or derivative thereof, having an effective average particle size of
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Anot her aspect of the invention is directed to pharmaceutical conpositions
conprising particles of a nanoparticulate imatinib nesylate, or a salt or
derivati vewg fwe/exsi46 at | east one surface stabilizer, andPCI/P$eadGiReeqati cally
acceptable carrier, as well as any desired excipients. One enbodi nent of
the invention enconpasses a nanoparticulate imatinib nesylate conposition,
wherei n the pharmacokinetic profile of the nanoparticulate imtinib

mesyl ate is Redthan b QdO@Mm’fdﬁﬁ af RelstOne bAFARGapiIRke The SurfdBE@Bilizérigest i ng
the conposition. In yet another enbodinment, the invention enconpasses a

nanopar t i cul &pisally h@.otbﬂdlmm;@yﬁi@mﬂbwﬁbdm sutfaee ofithenanapaztieilats natiath on of

the conposition,to a fasted..state iLs.bjoequival ent

i nt ot at | B oo ety e S5ieSSi R Siody i e AA BB, e
embodi ment  Ojcchhiable Ryt b ahPsifiabREkEdidng. Nanoparticul ate i matinib

mesyl ate conpositions conprising one of nore additional conpounds useful in
the treatnent ofTmmpertwyletaﬂmnpoememﬁmayaﬂxmmyﬂﬁtewla tosdermawet unor s,

and related _di s f F{%B nveE @n further di scl 9ses d_of making
t he nanopartﬁhgi'f‘l0 Clqspe APTRIIRY FOHLVE Ghils der BWHBGT B3 Bnpri ses
contacting t&&dit[b%@%é‘lﬁ&in‘g%@ﬁ@c Ihﬁﬁéd tB'cBrdﬁsﬁﬁlyé’ibﬁi Ie@lEenﬁaséﬂs&mﬁfesﬁl@il' vative

thereof, with at | east oné surface stabilizef for a time and under
condi tions satfdﬂlailt!snorstandmlweddseaﬁsm 2006/ 133046 PCT/ US20061021657 a

nanoparticul ate ipatini te c osi tion havj an ffec ve average
particle size of‘yP é%“g Fﬁgﬁs%ﬁg?ffn%@gg IygnticR I a&ﬂbgg? L#df1
stabilizers gifm uﬁ@ﬂ% abl¥idobagd OB ERAE dififedl € | matl nib nmesyl ate,

ei ther before, durin or after sizZe reduction of the imatinib nmesylate
particle. The preéa et aspeﬂtqfdim ingentionas dlmodmiteqahannaveuﬂm&lsompoﬁmmt ment

| udi but L i t.ed the t t. 1 f k
Lot Fol nd oot tomptiding BATHfIee of fmopaiguie RDab eSO er &5 At W@ figgaol &

nanopar ti cul gefsok R Idalt dheFTRAULALtSbiliSR)] % Haﬁﬁa%e fiSf %t&ﬁ ot ach
met hods conprise admnistering to a su er apeut i caI f’ect ive
amount of a wellepany desirkdexcipientsi ni b rresyl ate or a salt or der| vative

t hereof, O her neghods, o usi ng the nanoparti cul
b ne embognnen o% fﬂgmventslon COMpasses a%anop T u?ate imatinib

mesylate composition, wherein the phannacokmetlc profile of the nanoparticulate
imatinib mesylate is not affected by the fed or fasted state of a subject ingesting the
composition. “

In yet another embodiment, the invention encompasses a nanoparticulate
imatinib mesylate composition, wherein administration of the composition to a
subject in a fasted state is bioequivalent to administration of the composition to a
subject in a fed state,

Another embodiment of the invention is directed to nanoparticulate imatinib
mesylate compositions eemprising one or more additional compounds useful in the

~ treatment of chronic myeloid leukemia, gastrointestinal stromal tumors, and related
diseases,

This invention further discloses a method of making the nanoparticulate
imatinib mesylate comnposition. Such a method comprises contacting the
nanoparticulate imatinib mesylate, or a salt or derivative thereof, with at least one

surface stabilizer for a time and uader conditions sufficient to provide



conpositions of the invention are known to those of skill in the art. Both
the foregoing general description and the follow ng detailed description
are exenpl A¥Q200d3384p| anat ory and are intended to provi dePELPEHE/021657
explanation of the invention as clainmd. Oher objects, advantages, and
novel features will be readily apparent to those skilled in the art from
the followi ng detail ed description of the invention. DETAlI LED DESCRI PTI ON
OF THE PREFERREhNBOINERTRIT ﬁﬁsﬂ&t@%@ﬂﬁmﬁ:ﬁ&ﬁﬁiﬁﬂg‘aﬂ éfféﬂhﬁr%%&g ed Farticle
nanoparticul ate conpositions conprising” an imatinib nesylate, “or a salt or
derivative t Bige ebless thae ab@tﬁ@@@ nmoﬁléhemﬁrpr mmeee surface stabiliaets caw by bentectedr a

salt or deriy |veth nd .prefe eas ne surface .stabilizer
adsor bed"on SnaTEBRPREgety PRt RaSisi sthg betofd ey, ol PratechirD

nesyl ate, or ofthSambtigib nikRYiavapdriiget hereof , particles have an effective
average particle size of |ess than about 2000 nm Advantages of the

nanoparticul ate i Wﬁ@prﬂsmtmwhanes aimwtqd:tomﬂmdsmﬁ@eaﬁwémh@mgdwcorrpar ed
to a conventi NN ate co on of th sa tinib
mesyl ate for Hﬁqgﬂt%ﬂt% P]ﬁ Bﬁ‘(%rg?‘@ lﬁi"fﬁtk?@éa tggstro(xeb)a @Wg%?'oé?nqt abl et

si ze or ot hehm’%c%bﬁdf@e&é&&lséé%&énﬁm Qhe ﬁt?v)el ﬁﬁﬁbhﬁ%uﬂﬁéﬁ&f&nﬁfb Hedhté equired to

obtain the sane pharmnmacol 0313 fect; i ncreased bioavailability, (4)
substanti al | yomptmmlms digshosed-hermsii. r&mhmqhhaﬂsmbwne& adrhigtistering toialsubjestydl at e

t Wh d he fed v th d stat 5)
bi 0bqul val enCiFREPU ALY SHEPRYA HaoHE pF AREISDRE oSS JE RSSO PR AISBBB 6/ 021657
conposi ti ons dexﬁ@akwameraﬁr CRBAGNEBOR di‘ftregﬁe%%éih%% defbpdrifythigat i i b mesyl ate

conpositions; (7) the imatinib nmesylate nanoparticles of the present
i nvention reompmm@sﬁ@mmammlmlmmmhosemfakﬂhmh&m and (8) the

o 3 et RN BB LG bl
gast roi nt est kpalembr {»gﬁg@fﬁo Al | Ilﬁtfeﬁ@edtééps@ﬁééﬁmhzh Oﬁ&ﬁﬁ@ﬂbﬁh@ventlon

al so incl udes nanopa mesyl at ositl or a salt or
derivative t freaion astaigmeldet()thmrtdb]@me adwantages and»netr&iiemxrepmu;bmtaagﬂjaal |y

Carriers.  THEPESY m%?%ﬁéﬁ%‘%%tb%%ﬁ%ﬁg@&o%’s'ﬂ%@h’sﬁ#&%ﬁé@?. on (o0,

invention,

DETAIJLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is directed to nanoparticulate compositions comprising
an imatinib mesylate, or a salt or derivative thereof. The compositions comprise an
imatinib mesylate, or a salt or derivative thereof, and preferably at least one surface
stabilizer adsorbed on or associated with the surface of the drug. The imatinib
mesylate, or a salt or derivative thereof, particles have an effective average particle
size of less than about 2000 nm.

Advantages of the nanoparticulate imatinib mesylate compositions of the
invention as compared to a conventional, non-nanoparticulate compaosition of the
same imatinib mesylate formulation, include, but are not limited to: (1) smaller tablet
size or other solid dosage form size; (2) smaller doses of drug required to obtain the
same pharmacological effect; (3) increased bioavailability; (4) substantially similar
pharmacckinetic profiles of the imatinib mesylate compositions when administered in

the fed versus the fasted state; (5) bioequivalency of the imatinib mesylate
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I ntravenous, intranmuscul ar, or subcutaneous), oral admnistration in solid,
l'iquid, or W@Q‘é{ﬂﬁ%mgor m vagi nal, nasal, rectal, ocular, Pb?@?kﬂﬂé@ﬁwr&

oi ntments, or drops), buccal, intracisternal, intraperitoneal, or topical
adm nistration, and the like. A preferred dosage formof the invention is a
solid dosage form although any pharmaceutically acceptabl e dosage form can

be utilized. Ex L lid d i ncl t, t limted to,
abl ets, - capSoBeiaY el fa inerie3al kot Gl or BF imaltin ey oo and 1 he
sol i d dosagec&ﬁ}?éﬁ’iﬁcﬁﬁ' é’i?thé_‘iﬂ{aﬁﬁib%ﬁ%ggaée g?%‘tic@'ofﬁﬁgﬁ@&ﬁt ink&ftign control | ed

rel ease dosage torm 1yophilized do e f del ayed rel ease dosage form
ext ended r el salésperio spoppaddition therdof tut & $odutionl; emd 68) divsiaptinftomesylate xed
i medi ate rel ease.and cogt rol).ed rel ease dosage f.orm I nation

r a.GQ
thereof. A SIPPFtiRmssan Bppssd ip spRRCHOnSHth @ %PP%@‘?S L Pt E¥%ent
i nvention is ' ' 154 \Y; s K obod h bel ow
and thr oughofjrtg&tﬁ%gi app é}ggﬁygwl%ﬁtﬁé%ﬁblgg% g*é?i%%%’?ﬁ%%&g&aﬁﬁ% e size
of | ess thandbkaset. 2000 nm " as used herein, neans that at |east about 50%

of the nanoparticylate imatinib nesyl at articl have.a si of less than
about 2000 nm byﬂ\%?@ﬁ?ﬂr{?’b‘f‘eﬂB?ﬂg\%ﬂéﬁ%‘ﬁﬁp pémcﬁﬁig’ﬁ?%?‘eﬁyiﬁﬁni que, such
as by NUMber cofediiis, 6 Lsalt Mty ARAINEESE, RitetnbPwith 858 PiBre AdlogRNT AL T o7

flow fractionation, photon correlation spéctroscopy, Iight scattering, disk
centri f ugat i physidogicalyheceptells nanieess adjnoauts, oo veliiclsg, cofledtivielyl refaretih@asmrt . As

used herein, "about” will be understood by persons of, ordinary skill in the
art and wi | | CYHFY- fhesomposioRttandy tomulatg For paraierainieRion (5> used. | f

there are us glnous hrdPh2AG! JARNARRGTL HSPORGHARLAS] i JiR, L@t ch are
not clear to persons of ordinaty ski in‘the art given the context in
which it is aseshl fSmpoagihalyinkdal,reetal, opulirolgekiupowdens) oinnehis)wpiropkle
particular term_ As used herein with reference tq stable huatjnib nmesylate
nanoparti cul g]:ug:al, JeIEqTa zIH@P%P%@aloc%m%?”EﬁmHiﬁ“@@nrﬂdtﬁ? H‘?-ed to one or
nore of the follow I : . . t ks ' y
floccul ate or agg\lﬂoﬁgfr‘eg{% gdgg%feﬁféﬁn |°$1 e}%‘;aé??%fsed Sg’!lta ?gg%eve ’ga?@élg@ o@ﬁ’l

ot herw se si gharhiacemichlly asveptabkalosagefort ced be shiltedoEremplarysilid dyagehat t he
physi cal strycture of the partjcles is_ not altered over tine, such as by

conversi on f {GHRSARCEMRH PRHEE oplinRd top tahlds. panpsales siehfinderenges POvaAes ¢ he
particl es_ar gy chemh ekl nd 1% B Smi dh BBk Sxkiificl St AL BfgY | ate has

not been subject 't
form, controlled release dosage form, lyophilized dosage form, delayed release

dosage form, extended release dosage form, pulsatile release dosage form, mixed
immediate release and controlled release dosage form, or a combination thereof. A
solid dose tablet formulation is preferred.

The present invention is described herein using several definitions, as set forth
below and throughout the application,

The term “effective average particle size of less than about 2000 nm,” as used
herein, means that at least about 50% of the nanoparticulate imatinib mesylate
particles have a size of less than about 2000 nm, by weight (or by other suitable
measurement technique; such as by munber; volume, etc.) when measured by, for
example, sedimentation flow fractionation, photon correlation spectroscopy, light
scattering, disk centrifugation, and other techniques known to those of skill in the art.

As used herein, “about” will be understood by persons of ordinary skill in the

art and will vary to some extent on the context in which it is used. If there are uses of
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heating step at or above the nelting point of the imatinib nesylate in the

preparat | %%0%/1:;3@436 nanoparticles of the present invent 'qu%m%&;/ciz%s‘ﬁ

"convention non- nanoparticul ate active agent" shall nean an active
agent which is solubilized or which has an effective average particle size
of greater than about 2000 nm Nanoparticulate active agents as defined

herei n hav n_ effective avera particle si | ess.t ut .2000 nm

The phrase%h$5HP|“{1“§3W8P°Eg‘FﬁrﬁPg’eﬁ géorglga{y IH’etPE g?‘@l"gﬂ% ‘ge"t tihse drugs
that have ayigeh 19 ﬁdeﬁ}’“a!bﬂuﬁ"@hﬁrmé%h dpqsﬁiﬁsf@mlﬁ@@wﬂo%9ﬂﬁqfam°uw%aﬁa than about
20 ng/mM, less than about 10 ng/m, of |ess than about "1 ng/m . As used

herein, the phraﬁeused&lelreapwuhmfajenge@fst@b&m@nﬂ:maﬂdateummﬂmmthat drug

d t hat , f | f which th
rug s adisIe: GRaNe| SorEs i fy T Hiiec b 6he SAmelng s BIoMTeed of such
treatment. dof, ersegﬂeregirﬁgleﬁ 86 oy f%a%ﬂ’aﬂﬁ chifld é(rar? ol Bdrhig@uagpunt of a

drug that i's admni to a par ar su | ect a particular instance
will not alinaymrtide aﬂ:rfa,etwel ﬁm:es or bﬂleammgmlﬁeanﬂyuncheaseanphﬂnc]ﬁmedescr| bed

herei n, even though e ened,to be a_ therapeutica effective
nmount by (RBSAITAAR PRV pReturp ol B bepidlfis Petelisrel vs?@meswch@gby the
Nanopartic m%ﬁ% SR ﬂ‘\é?fhﬁﬁ

| ncreased LB%"%&%%‘PWW. ty The na (?Bartl ftglthg@ %féggisz?%étne yl at e, or a salt
or derivat iohemtdaﬂyetable anddonid) sthiererthe orfatidite miesydete thiapnotdeen pmlggmmd to

exhibit in ased bi oavai | abi and 006/ 13304

PCT/ 11 S200 %&%@?P at PY%%emtlﬁ%% ﬁ%&“@@ﬁi@ﬁ@éﬂ%n &e.pavpa&swem i onal
imatini b ORen enmbodi nent of the invention, the
nanopart i c lltle | ngéﬁgggbﬁ&g%?%mﬂlﬂgonpo& tion, upon admnistration to a
mammal , pr oducesThetema Pemivetiona wrt aomhamopactmm@amhe@gent‘é shadlanednwn t hat of

a non- nanopartl cul at qsage, formof the sane. imatini b nesyl ate
conposi t i orfCHYe ageRhp &ng F‘auwlé?q praehich Bas an &ifRclivnavarags nsyied o ®FEHPL provi des

conmposi tio eaggmﬁg §do‘&920 it aaﬁg?%#ﬁahﬁe 2B dé'eﬁtsré?%fiﬁéd%eré?ﬁhﬁvedﬁf |vative

or salt th V|nga
effective average particle size of less than about 2000 nm.,

- The phrase “poorly water soluble drugs” as used herein refers to those drugs
that have a solubility in water 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.

As used herein, the phrase “therapeﬁtically effective amount” shall mean that
drug dosage that provides the specific pharmacological response for which the drug is
administered in a significant number of subjects in need of such treatment. It is
emphasized that a therapeutically effective amount of a drug that is administered to a
particular subject in a particular instance will not always be effective in treating the
conditions/diseases described herein, even though such dosage is deemed tobe a

therapeutically effective amount by those of skill in the art.

A, Preferred Characteristics of the Nanoparticalate Imatinib Mesylate
Compositions of the Invention

1. Increased Bioavailability
The nanoparticulate imatinib mesylate, or a salt or derivative thereof,

formulations of the invention are proposed to exhibit increased bioavailability, and
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phar macoki netic profile when adm nistered to manmmal i an subj ects, The
desirabl e wahajopRsRkd netic profile of the conpositions ¢ Slobge1pBt I ni b
nmesylate, or a salt or derivative thereof, preferably includes, but is not
limted to: (1) a Crax for imatinib mnesylate, when assayed in the plasnma of
a mammal i an subject following admnistration, that is preferably greater
than the Cmax for a_non-nanoparticulate fornulation, of the same imatinib
nesyl ate, adeduesmetlendoses pyeonnased l9asiey sonventienn! imatinib mesyleke for i matini b
mesyl at e, \AQ&% Wed in the plasma of a manmalian subject follow ng

adm ni stration, at is preferably greater than the AUC for a non-
nanoparticul ate fieeneb@bbdimenf oftthe irfaiior, frinanbpartitdiiedingtinib didsplasd er ed at
the same dosage;, .and/or (3) .a T. for imatinib nmesylate, when assayed in the
pl asna of a COMRAFHIPMLAWOS @éqwuﬁtraﬁ@nrt@wgmwrﬁﬂm Agreneutic kestlts & aor ef er abl y

| ess than t T - opar.ticul : | af ] me imatinib
nesyl ate, a e g{rtgé%% lg#w%gﬁ&sﬁﬁé%&g@g@@ﬁéﬁﬁm ];Or%%'t@%mggcorrposi tion
conpri si Ng amBuiib Radsyiatddorigositihl i ni b mesyl ate exhibits in conparative
phannacoki netic testing with a non-nanoparticulate fornulation of the same
i matinib nesylate, admnistered at _the sanme dosage, a Tnax not greater than
about 90% not great edmpravechBERrofi®s, not greater than about 70% not

greater than abo 36}8‘(’)/&“1@@%{88%’E@é’%ﬁ%{ﬁg‘r{]gg}%ﬁ%%ﬂ%% E&J:}quﬁﬁgter t han about

30% not greater Than a an abo % not greater

t han about hafiopartivilatgiresidh nicbplateadodiderkQbive 6f saliGhergsf hbving b desirabltout 5% of
t he Tmax exhi bited by the L non-nanoparticulate imatinib nesylate

f or mul at i on.pharmpcplonptipprofilswhen W@@%@/@%’Faﬁ sUbientot Hsrdeansideli nent

conpar ari ve PiRRERES bREILoTRE ARbbIFos TofiokiR it By IS oFH IEHA 2 o,
of the sane def4tiveitherd®h pleiérablyastloddsshrt ieabtdimitddetos fMm CQfadmatiaibCnex

which is at | east about 50% . at | east about 100% at |east about 200% at
| east about ra®lEe, sthep gesoyedincbe phongpf amarsadlianspbiset Bowingat | east about

600% at | east. . % st .a 800% ~at | east ab 00% at
| east about a?%ﬂ)ﬁ%?&#]’ ﬁ}%glgargftg%hﬁflgrﬁ%%@#ﬁ QFQ?%EQT a&wﬁa}mg%géﬁlatgt | east
about  1300%fosiuikieRef A0 Sathe HALART6 medflatk SRipdinBRAME ot HDQMe dWsage afd/opbout
1600% at | east about 1700% at | east about 1800% or at |east about 1900%

great er t har(2} ieAUHST éxitinb medylpie, when assayed in the plasma of a mammalian
subject following administration, that is preferably greater than the AUC for a non-

nanoparticulate formulation of the same imatinib mesylate, administered at the same
dosage; and/or (3) a Tyex for imatinib mesylate, when assayed in the plasma of a
mammalian subject following administration, that is preferably less than the T,y for a
non-nanoparticulate formulation of the same imatinib mesylate, administered at the
same dosage.

In one embodiment, a composition comprising a nanoparticulate imatinib
mesylate exhibits in comparative pharmacokinetic testing with a non-nanoparticulate
formulation of the same imatinib mesylate, administered at the same dosage, & Ty
not greater than about 90%, not greater than ébout 80%, not greater than about 70%,
not greater than about 60%, not greater than about 50%, not greater than about 30%,
not greater than about 25%, not greater than about 20%, not greater than about 15%,
not greater than about 10%, or not greater than about 5% of the Tyy,y exhibited by the

non-nanoparticulate imatinib mesylate formmulation.
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nanoparticulate imatinib nesylate forrmulation. In yet another enbodi nent,

t he conposiwoomenesmsi Si ng a nanoparticulate imatinib nmepgraissegsiishi ts in
conpar ati ve pharnacokinetic testing with a non- nanoparticul ate fornul ation

of the same imatinib nesylate, admnistered at the sane dosage, an AUC
which is at | east about 25% at |east about 50% at |east about 75% at

| east about 100% about, 50 sl %..: east about
175% at | east algga&l{)h%gg‘g}?o% Bfuéas € ai%o%ltmggéé}f Hgﬁ g%@as&%‘%‘%&%tEZSO% at
| east about kb ksyldte astiibdiplonpafitve pharheastinethouitindSOith a abnd east about
400% at | east about 450% at |east about 500% at | east about 550% at

| east about Bwopsttigylaiedarmulaiion of the same imatinirmesyigpadminigergd aithe st about
750% at | % . out 9 % at
ooy about Blspf Aoy Wit 18k 1LERHloUE SRV o IPRIGRAL 1006730180 3609 ©

about 1100% atdéast #R%t 360904t 1daEDANGE 900% ] at le@@SiboabsB0%,18 Wik gHoaps®%,idan t he
AUC exhi bited by the non-nanoparticulate imtinib nmesylate fornulation. In

one enbodi nel§est gbout{B0Yam dlclgast houti8R8%Tat least ahoyt §R0Yon pldleast shoud tl800%uan

Shoar °S hour Best AR TRa0s, b EasiRINIR 1260 SR ftouk F00R8 e JARNRRP O, L0
- nesyl ate is 4t@sst Adoan15G09QU: 1dastubons 160008 St leafkbaRoL00%,, AP1hs abh@ss t han
about 4 hours, less than about 3 hours, |ess than about 2 hours, |ess than

about 1 hour1808P%,og gkleasi ahowtd§00%aeaienthancdie Gahit evhibitedihyshe se-on. The

desi rabl e pharmacoki:net.j c..pk qf | herein, is the pharnmacokinetic
pro:‘i | e mgs@ngga@ﬁlgﬁl#ﬁg&%@%sygaﬁe %%@gfé i mat: ni bI nmesyl a!toe or a sial t ijr
derivative -14 Vi) 200@Ha3RMbdR6H B 00EHORLGPIomprisiEehanophicaRIEOS t i ons

can be fornulated in any vvag as described herein and as known to those of
ski |l in theimaiinib mesyhie exnaitsincsripatative phrstacolagetys tegting wiaeinanb Mesyl at e

Conpositions_of the . nventi.on are,not Affect.ed by the EFed or, Fasted State
of The Subj ctropHBEURR Gt HaR RS LE M e by SRR GRS ARS8 na i i b
mesyl ate conpagkd, AAMUIORBAG B at R8st ABHR 2396, AK 1A abButPs (94, dt Feadf abloiBI509] b

mesylate is not substantially affected by the fed or fasted state of a
subj ect i ngesitiéastahont 10 apasdeast shout TRT%, atdeastationhl 5% catdedstabrat 133 satant i al

difference i, 408ods00Y, t¥1eodt AH6HS280S U R8T aB0us 3604, & B anSi 495050 PLI ON
least about 300%, at least about 350%, at least about 400%, at least about 450%, at
least about 500%, at least about 550%, at least about 600%, af least about 750%, at
least about 700%, at least about 750%, at least about 800%, at least about 850%, at
least about 900%, at least about 950%, at least about 1000%, at least about 1050%, at
least about 1100%, at least about 1150%, or at least about 1200% greater than the
AUC exhibited by the non-nanoparticulate imatinib mesylate formulation.

7}

In one embodiment of the invention, the Ty, of imatinib mesylate, when
assayed in the plasma of the mammalian subject, is less than about 6 to about 8 hours,
In other embodiments of the invention, the Tq.x of imatinib mesylate is less than
about 6 hours, less than about 5 hours, less than about 4 hours, less than about 3
hours, less than about 2 hours, less than about 1 hour, or less than about 30 minutes
after administration.

The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic

profile measured after the initial dose of imatinib mesylate or a salt or derivative

-14-



when the nanoparticulate imatinib nmesylate conpositions are adm nistered in
the fed v asted state. For conventional imatin

formul ati oﬁgég?h.ﬁﬁel?@“& EEVEC(r), the absorption of imati n?ET@Z@Pﬂ%ﬁy

i ncreased when administered with food. This difference in absorption
observed with conventional imatinib nesylate forrmulations is wundesirable.
The imatinib nesylate formul ations of the invention overconme this problem
as the i mat therepfndby vempoditionsieanbe Srsulaeilivanywayrasidspaibied hersiswsiasi al | y

el i m nate s{gni f{ g‘nt l%ft {m ﬁen absorption | evel s when adm ni stered under
fed as n‘k’g? tions. Benefits of a dosage form which
subst anti aI ly elimnates the effect of food include an increase in subject

conveni ence, thepeby ifhePa¢iadolabicPFoMeyst the TRAtinAPMdsates ubj ect does not
need to ensure that tReyisRidmlor Bk fveRficn ﬁfé rAméttuﬁ thé bapprt  food.
This is significant, ﬁgﬁ atg%?rth jg&t tﬁ@‘iﬁ; sease in the

medi cal condition for ch the rug |s |ng prescr e naybe observed. 4.
Bi oequi val ency offh¢ irventdbendomphses intaminsietylate sompositiens Whereintthon When

Adm nistered,in the Fe S Fast State., The rovi des
A nanopart.emrgtas%%ﬁwpﬁferﬁs Wﬁtlé fhi pob st Wafs RRal ot 1 on
of the conp ig t | ent to

adm ni strat ?%Ftédome fe)a(:(;?r?rp rgghgcaﬂg%ﬁ%lﬁtﬁ?ﬁﬂaeé?se hfs)ttﬁgl'ltéelg he

di fference bubstintial dlfﬂamnc@ftl thbt quz'mmjz ofdiig nbsybat @ thomposf diig absoqﬁtidnh e

I nventi on, V\,hen adm ni stered in,the fed versus, the fasted st pr ef erably
is less thaW e%ﬁt?tﬂanﬁﬁ%mq alg dmpiinl r%ﬁ%lﬂtﬁ%%osm@g%atem@s tl;’*&ess t han
about 45% é@?ﬁs Q%te §t WO 2006/ 133046 PCT/ US2006/ 021657 about 40% | ess
t han about ess tdttan ‘about 30% |ess than about 25% |ess than about

20% | ess than abet¢onieftionaiisatidinmeniiay forkiffatidnesie. |GBREWBO®, thd) or | ess
than about 3% |n one enbodi nent of the invention, the |nvent|on

enconpass es 2soRpiN afiimaniboeesylatsis Aepreased when adminisiered pattfoed This i matini b

Cub eot i n_SnfeRdlck 0 ayshPlcr sl b Sbh Ao gl ARVRI b BRub R
conposi t i onyhdesalfleDITa6 imathniB nicRMlattfafiulatidhsRETRd iBVbBlondvertQidetld by Cmax

and AUC gui del i nes given by the S. Food and Drug Adnministration and the
problem, as the imatinib mesylate formulations reduce or preferably substantially

pnd

eliminate significantly different absorption levels when administered under fed as
compared to fasting conditions.

Benefits of a dosage form which substantially eliminates the effect of food
mctude an increase in snbject convenience, thereby increasing subject compliance, as
the subject does not need to ensure that they are taking a dose either with or without
food. This is significant, as with poor subject compliance an increase in the medical

condition for which the drug is being prescribed may be observed.

4, Bioequivalency of Imatinib Mesylate Compositions of the
Invention When Administieied in the Fed Versus the Fasted State

The invention also provides a nanoparticulate imatinib mesylate composition
in which the administration of the composition to a subject in a fasted state is
bioequivalent to administration of the composition to a subject in a fed state.

The difference in absorption of the imatinib mesylate compositions of the
invention, when administered in the fed versus the fasted state, preferably is less than
about 60%, less than about 55%, less than about 50%, less than about 45%, less than
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correspondi ng European regul atory agency (EMEA). Under U.S. FDA guideli nes,
two products or nethods are bioequivalent if the 90% Confi dence Intervals
(C) for WmeEibes . SX are between 0.80 to 1.25 (Tnax nEERUS00EIES7ar e not
rel evant to bioequival ence for regulatory purposes). To show bi oequi val ency
between two conpounds or adm nistration conditions pursuant to Europe's
EMEA guidelines, the 90% d for AUC nust be between 0.80 to 1.25 and the
90% d for t 4 i [ [ f the
i b VeouPi % R fbonfs S, o thaf doout 3098, REPIR BB o

i matini b mesapbat 20%,degsahad abous 15% leas thah tbaut 10%y, lesatlianabountli84,eefless diant he

I nvention are proposed to have unexpectedly dramatic dissolution profiles.
Rapi d di ssol@e}eof an adni ni stered active agent is preferable, as faster
di ssol uti on genergl : act i s

bi oavai | ability. 'ghgielr?%? %&fﬁgﬁgﬁ%ﬁgﬁ,ﬁ%&g% i ot G fsirions ty of
the imatini oomgaiéinptat 1dabt oMU adopRtcilae inhtidib meglarasegobitiod) whérsindi ssol uti on
so that it could attain a level close to 100% The inmatinib nmesylate
conposi t i onsadetinishatianpidhe pompesitiandofsnbicpking fastedistatods biopdHvHeEfP| e in

whi ch wi t hi L5 o t . t he it '

di ssol ved. Irhr%ﬁg hg“r‘éoé-{r%f(‘){ %Sn%ﬁﬁém%%a@ﬁeﬁ?ﬁ\%ﬁﬁ %%%?tfagefnﬁ%%g@ﬁ%bo% h@%jo}éf or at
| east about @QYend AURguitetinesigh/efdythals. Foodasd DhghAdsirlitesiohwad the t hi n
about 5 mnutes, In yet other enbodi ments of the invention, at |east about

40% at | eastoreghpsmdingRmppean regiatorsansney GB9EAM Undardy . SaBby suidelinesr at

about 10 m rCAESdel G Ao g iR AR R SETDOR b A8 sk AR BN 5 160,
enbodi ment  cAUChadiCy.£ireibetvedArsS(Rtoabl Y Ta), heRatenthtitre A0 felcdbntlteast about
80% at |east about 90% or at |east about 100% of the imatinib nmesylate

conposi t i on higequivalense Jarregilstornpapees). 2o shosubieequivlency hetwesh tWe pr ef er abl y

W pr oduce PRt Mfibish e GROLThe Biesdy (T EEDer BANGA SRR 201 g
very differ eguy% ¢ $5:0AUU st e Obtverf 0130 63 AT dnd the1DEBCI for €e, thildEbetween

di ssolution nediumis predictive of in vivo dissolution of a conposition. An
0.70 to 1.43.

-4

5. Dissolution Profiles of the Ymatinib Mesylate Compositions of the
Invention

The nanoparticulate imatinib mesylate compositions, or a salt or derivative
thereof, of the invention are proposed to have unexpectedly dramatic dissolution
profiles. Rapid dissolution of an administered active agent is preferable, as faster
dissolution generally leads to faster onset of action and greater bioavailability. To
improve the dissolution profile and bioavailability of the imatinib mesylate it would
be useful to increase the drug’s dissolution so that it could attain a level close to
100%.

The imatinib mesylate compositions of the invention preferably have a
dissoluﬁon profile in which within about 5 minutes at least about 20% of the
composition is dissolved. In other embodiments of the invention, at teast about 30%
or at least about 40% of the imatinib mesylate composition is dissolved within about 5
minutes. In yet other emﬁodiments of the invention, at least about 40%, at least about
50%, at least about 60%, at least about 70%, or at least about 80% of the imatinib

mesylate composition is dissolved within about 10 minutes. Finally, in another
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exenpl ary dissolution nediumis an aqueous nedi um containing the surfactant
sodi um | auryh 26ihsake at 0.025 M Determi nation of the anpgfisshosgakyed can
be carried out by spectrophotonetry. The rotating bl ade nethod (European
Phar macopoei a) can be used to nmeasure dissolution. 6. Redispersibility
Profiles of the Imatinib Mesylate Conpositions of the Invention An

additional feature of the imatinibi sylate, or a salt or derjyative

t her eof , co%wmpw mf’ﬁ%hqnng’@ifﬁr?_ Ma?@aitlarg‘?uttﬁe/"s’@& %i_sﬁbw*(ﬁ@&@_édi sper se
such that 1 Nfestabhgoh or 8 RERIERIDDU TS ntftin®] iblilate BBEGHGFA | MRLI i D
mesyl ate particles is, Iess than about mcrons. This 1s"significant, as

i f upon adm disstvegdtwithinabeuti2®aninnteb. nesyl ate conpositions of the invention

did not redispersge . tg g substantjall anoparti cul ate, sjze, .then the dosage
formmay |lose th %?éﬂ@?l?liésl%i?ﬁ%ﬁtb e%'%‘}rer&flﬁla%ﬁdé‘im Aeughis dﬂﬁﬁ’ﬁml‘i"ﬁtﬁgngga} ate

into a nanop L G Lk | ' 1.S:k &l?ém-m?&r ' ate active
agent corrpos??fls%ogg&%{elﬁg@lﬁ#W%O%%%g%\lfmggﬁep Fc e 81ze0 tfﬁliaﬁg}ct ive
agent; if thprodedis heviageaty difesnintissolutidh profilscinigattoic iinees; famthe particle

si zes upon adm nistration, thep "clupps" qr aqggl onerated active agent
particles ar@SWWG(BWQPF@WWEOE%W%%FS@I‘%}O@WfW@“PPe@energy of the
nanoparti cul at.e : r %ﬁ:d L VLG I eve an
overal | red%ﬂ%@@%@ggﬁeﬂ%&%g a\%)a[qﬁ e %?ﬂg’rﬁﬁ%tﬁsﬁ%‘g@% oner at ed

particles, tsdinhioeyiaulfakiak 01025 M. Derrdidsageof the amoayt disdolvedan Bever, the
nanoparticulate imatinib nmesyl ate conpositions of the _invention exhibit

dramatic redi&ped eyidy spectraphotomediyarkbe sofptingbiadetetiod (Baopeat ¢ conpositi on

particles up Lhistration as a human or animal, as
denonstr at edﬂgas}-&ggegcﬂg’ﬁ@ F%L{)?%%}ig%ﬁ}eg%iggﬁs%oﬁt?oﬁfa bi or el evant aqueous nedi a
such -17 WD 2006/ 133046 PCTI US2006/ 021657 that the effective average

particle size of ghe rRddspersislity Pifilaiof tRehithinid MegmmeUdmpaitiaistofcl es is
| ess than about 2 m crgSmvemssh Pi or el evant aqueous nedia can be any
aqueous nedia that exhibit the desired ionic strength and pH, which form

the basih s for theAniadf]iéipéﬂafn@@reoﬁthm@aﬁaameS}?m rfd@ﬂ@dd@ivaéiﬁaﬂ;w,c
Found i n ¢ neetan b d) e TSR IGRE hS bt i ARE G B o,

exanpl e, aquefBsitive bPGhgOpatticle Sk OF ieedigiersed imatinib mesylate particles is less
than about 2 microns, This is significant, as if upon administration the imatinib

mesylate compositions of the invention did not redisperse to a substantiaily
nanoparticulate size, then the dosage form may lose the benefits afforded by
formulating the imatinib mesylate into a nanoparticulate particle size.

~ This is because nanoparticulate active agent compositions benefit from the
small particle size of the active agent; if the active agent does not redisperse into the
small particle sizes upon administration, then “clumps™ or agglomerated active agent
particles are formed, owing to the extremely high surface free energy of the
nanoparticulate system and the thermodynamic driving force to achieve an overall
reduction in free enérgy. With the formation of such agglomerated particles, the
bioavailability of the dosage form may fall.”

Moreover, the nanoparticulate imatinib mesylate compositions of the

invention exhibit dramatic redispersion of the nanoparticulate imatinib mesylate
composition particles upon administration toa mammal, such as a human or animal,

as demonstrated by reconstitution/redispersion in a biorelevant aqueous media such
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aqueous solutions of any salt, acid, or base, or a conbination thereof,

whi ch exhi Rid 200kAs0gesi r ed pH and ionic strength. Biorel eyapiisibbiaseire! |
known in the art. For exanple, in the stomach, the pH ranges fromslightly
| ess than 2 (but typically greater than 1) up to 4 or 5. In the snall
intestine the pH can range from4 to 6, and in the colon it can range from®6

to S. Biore i Qnj.C r Fast ed

state gastri igg’;/@gl%gleﬁg}se av%%gggﬁl& ess?%eﬁﬁ%%ﬁ#bgg%ﬁﬂ%n%ﬁi&% 1@8 fasted state
intestinal fédmbshith partidlesis Goss tﬁaﬁ%%th‘[z @icréefR0 Suck bibdeleR@® aquedus meediadahl et
al., "Characterization of Fluids fromthe Stomach and Proximal Jejunumin

Men and WmeeRmbermaquequs sedia thay axhibitrth deored iago Frength andpBewhieh &rm hat t he
pH and ionic ren the test.sol utio i cal han t he

Bbect 11 ¢ chelie Cafts i behioteliusbs bf B mipaiad Mo 1oRehus pd b st f eng 1
val ues can b&o%@tﬂ@@eﬁr&feﬁ%ﬁ%ﬂﬂﬂw &&B&iﬁﬁéﬂs@ﬂﬁn@fntﬁéh@xﬁ%ﬁ@dﬁs strong
bases, salts, single or ti pl e conjugate acid-base pairs (i.e., weak

aci ds and coBudhdyionkivent aqgawssn@ha tavhe, |Gﬂymplmmpm ¢1§0tmi}zier301u§lplﬂmrl c
‘electrolytes, etc resentative .el ectrol tes are not
i ted Lo MEROTLSRE RE RS il Tt at b oo e5Eh <8B3 ¢ o
about 0.1 N ¢3RdsiNAPH aiPioald SRpgth! angl ng in concentratlon from about 0.001
to about 0.1 M and m xtures théereof.- For exanple, electrolyte solutions

can be, but are nBior¢levant ot is wellédnown lmﬂIBEN He@lexmnplleemsthe stomach, SheogEl N HCI
or | ess, about 0. I le bou 0.1.M out 01 M
Raa Sor | aothggs faoth sl 1668 ik 3 Shue R gl HAL Lo A 8 Bhat) o

el ectrol yte gplsih BRHH Sarlthn agéﬁ‘@nzﬁﬂa@ Qﬁdfﬁtﬁe%lbﬁgoan%%_ifﬂ%ﬁﬁﬁrt@ﬁresem ative

of fasted human phyS| ol ogi c onditions, owng to th and ionic strength
condi ti ons oBiar¢levant mmmﬁi‘engﬁslsmtsnmeélslmom intheat.. Fﬁt@catatoggﬁb&c fluid has

oo 2, - ancmbigne segedatepyu g el e @R onieel B R 1615 B © P

2006/ 133046 E’ﬁaw olFE9A556246° Lindhli ! @nkkrftio 6F Phufas SR e @BRadtound i n

t he stomach. A solution o provi des a reasonabl e approxi mati on
of the ioni camiangna’i Jejonutintin dien atmidﬁdmbmf’é’hginmkest,ﬂé (Bod97- 5[)21@19969 ng the

gastroi ntesti nal |.t h centrati i gher than 0
enpl oyed to simul &t ,qgﬂ)q e@ ﬁ{e%g% RiGiSHeR Oﬁﬁﬁgﬁg@m tipp Lgpore °ntlcgla
than the specific chemical content. Accordingly, appropriate pH and ionic strength

values can be obtained through numerous combinations of strong acids, strong bases,
salts, single or multiple conjugate acid-base pairs (1.e., weak acids and corresponding
salts of that acid), monoprotic and polyprotic electrolyies, etc.

Representative electrolyte sotutions can be, but are not limited to, HCl
solutions, ranging in concentration froxri about 0.001 to about 0.1 N, and NaCl
solutions, ranging in concentration from about 0.001 to about 0.1 M, and mixtures
thereof. For example, electrolyte solutions can be, but are not limited to, about 0.1 N
HCl or less, about 0.01 N HCI or less, about 0,001 N HCI or less, about 0.1 M NaCl
or less, about 0.01 M NaCl or less, about 0.001 M NaCl or less, and mixtures thereof,
Of these electrolyte solutions, 0.01 M HCI and/or 0.1 M NaCl, are most representative
of fasted human physiological conditions, owing to the pH and ionic strength
conditions of the proximal gastrointestinal tract,

Electrolyte concentrations of 0.001 N HCL, 0.01 N HC}, and 0.1 N HCl
correspond to pH 3, pH 2, and pH 1, respectively. Thus, a 0.01 N HC1 solution
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Exenpl ary solutions of salts, acids, bases or conbinations thereof, which

exhi bi t t heygesigi@sispH and ionic strength, include but ar ?C?ﬁfszddsm#ﬁ?rfj to
phosphoric aci d/ phosphate salts + sodium potassium and calciumsalts of

chloride, acetic acid/acetate salts + sodium potassiumand calciumsalts
of chloride, carbonic acid/bicarbonate salts + sodium potassi um and
calciumsalts of chloride, and citric acid/citrate salts + sodi um

pot assi um andsionilatestypical acidio tonditions fdend inthe stomacle mAadiutientod 0df MNeCl

i nvention, the redi sperse articles, of .imatinib syl ate, or salt or
or vat ve { hETHSS SR SRR G PSR AIGR 06 e tonih SGTEb GO dpend or - oy
ot her suitabl ' : g | ; t] i s than
about 1ese t RanTapll eR Yl Welbling o SR AKEEARE K MRl coRflalE
1700 mu, | esshigharthambduiV ri606: employabie sithalateafbd uondiiGrd within kleslaumtana®l about

1400 nm | ess than about 1300 nu, |ess than about 1200 nu, | ess than about
1100 um | ess®fan about 1000 nm | ess than about 900 nmu, | ess than about

800 um | ess than I t : WB?&E about
600 nm | ess than gg%klag)gg)lﬂn@nslogéémf E‘%ﬁb’gﬁ%ﬁtﬂ}g‘%‘g&néﬁrﬁslt&%&% han about
450, | ess thaexldbibtite dedledipi] ahd $onid Stesmgtih taeluddFRt mpnok HEasted baphosphaid 300

mu, |l ess than g t 250 a | ess than about ,2Q0 run, |ess than apout 150
nm |ess thana‘égf@gfmé’@@ *+sadlym, patassiEB grd ?@cwmﬁalfép?rﬂ@ggg R&H%bout 50

nm as neasu [ ening.: a1 . r
appropri ate rré(t"‘:i ggés%gﬂe S%ﬁﬁgngﬁﬁbggﬁ%hﬁ?éﬁféeﬁ?%ﬁ S%&%?ﬁ?@%%‘iéé? ?@é@?ve aver age
particl e sizeaadbidarimaatetsalta+ spéiusy poladsinn dnd azlyiusksalts of ohibtide,and citric

Redi spersibility, can be tested using any sujtable nmeans known in the art.
See e.g., thécl Wﬁ@écmmasﬂ@mﬁéﬁkmmﬁ@?s@,mdg% for "Solid Dose

Nanoparticul ate Co ' iﬁﬂédiﬁ@ e : |51 | [ A

Pol yneric Surfaceﬁg?tggllt%l zer aﬁ[go ﬁiggg‘{/ t@iﬂ)’ ﬁ%&éd@%{e&g@@?&ci&g%ﬂﬁa&% WO
2006/ 133046 PGsIR000d Shlldraférivativel theves f) (led vpsyddoihavtanp bioirélewuds mddadod n
Conjunction with Ot her ~Actiyve Agents _The imatinib nesylate, or a salt or

derivative t héreether siiaplssnedidravean pHective syengs patielgsizeadiess Siaabguiconpr i se
one. o 1o . CAAPRARLAHH o s 53 50 s st TR ek ™
mesyl at e conpabatile06 e tesHthad ABbti 1508 ey 1dsi thaa Rbowtat400 AmMidst tigiehod

1300 nm, less than about 1200 nm, less than about 1100 nm, less than about 1000 nm,

Iess than about 900 nm, less than about 800 nm, less than about 700 nm, less than

about 650 nm, less than about 600 nm, léés than about 550 nm, less than about 500

nim, less than about 450, less than about 400 nm, less than about 350 nm, less than

about 300 nm, less than about 250 nm, less than about 200 nin, less than about 150

nm, less than about 100 nm, less than about 75 nm, or less than about 50 nm, as

measured by light-scattering methods, microscopy, or other appropriate methods,

Such methods suitable for measuring effective average particle size are known to a

person of ordinary skill in the art.

Redispersibility can be tested using any suitable means known in the art. See
e.g., the example sections of .S, Patent No. 6,375,986 for “Solid Dose
Nanoparticulate Compositions Comprising a Synergistic Combination of a Polymeric

Surface Stabilizer and Dioctyl Sodium Sulfosuccinate.”
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conpound. Exanpl es of such conpounds include, but are not linmted to,
anti - cancer w@agmehassosdich as mtotic inhibitors, alkylati ngragyesiods/o21657

.anti-nmetabolites, intercalating antibiotivcs, grovvthfactor inhibitors, cell

cycle inhibitors, enzynes, topoisonerase |nh|b|tors bi ol ogi cal response
nodi fiers, anti-hornDnes, and anti -androgens. For exanple, addi ti onal
conpounds may include gefitinib, pertuzam'b, paclitaxel, cisplatin,

Gacetaxel . | mati nib. | o a"i’g%@#@{bﬁ#@mﬁ%%@?‘h&%ﬁiﬁ%@ahﬁﬁﬂ pasep o

sorafenib, |eucovorin, Bi ne, cetixui mab, and combinations t her eof.
B. Nanoparti cul at el‘lidﬁ&ialﬂﬁi&m%@%tb ajr @ shI BPOSIVativ8 thelddg, domfRETtioAsoftheVi des
conposi tions conpri sing &art icles of imatinib nesyl ate, or a salt or
derivative t Havewsion cangdditionallysomprise 61¢ ormeresmponndsaysefit futhe dipaimesbof

The i mati i ey RReligIoh PR B R «BERPRIELT Bndielles APRSLELAET

herei n pref erigihivib byt dbmyosihiRIcan B8 adifiiniAGSA & Erfunbtibh withhecsyr f ace of
the nanoparticulate inatinib nesylate particles, but do not chemcally

react with tHompeandnErangleyphsushsamppendsinadnde, bulsase not hrnued/wdem;-p@ncatdsor bed

nol ecul es of e nol ecul ar
cross-li nkageéséggtfssg %%@ggﬁ{ﬁmééﬁ’ Sﬁ(&%f@g%ﬁ% ﬁééé'é"qft% ! Wtﬁgaé% or a
salt or deri vaibitfics té?@iﬁrﬁpffactoﬁiﬁmﬂﬁiré 'cé!'ﬂ@ydl@ﬁﬁﬂiﬁfs, \éhiﬂné%”ﬁ: BisofiBraSe

non-t oxi ¢ phy5|olog|cally acceptabl e carriers, adjuvants, or vehicles,

col l ectively mbﬁ@omebldagl@érasaomseen@ilﬁarb,@nbdv:mgm& anvsanti-anvdregens.oFew| at ed

o et S A oRaprb o SORS FLFRGH R ol o

subcut aneous)‘zJ

vagi nal , nasadig 1ati119‘éﬁrbbplaﬁﬁ WeoitabiBe HevaRAMEEY, fom&YolymiaB] st 16 RReide,
buccal , intraci st ernal,” intraperi toneal , or top| cal administration, and the

like. -20 V\om@wasgwanmmtm@mm@coniommmatmbmwmb,e Derivatives
The conpositions of. the rise ijqmtini late, an imatinib
mesyl ate deri @gchv\ggan,apamgaéme ?‘% #g)ar}(ﬁgorggp%tfoasgl%er ésiyl matini b mesyl at e,

or a salt or derivative thereof, can be in a crystalline phase, a

sem -crystal Igne méﬁ@barﬁﬂula?é‘nﬁﬁﬁﬁﬁ%ﬂ@dmecmﬁﬁiﬂmmrIOhOUS phase, or a
conbi nation thereof. 1 matinib nmesylate has the nol ecular fornula (formula

[):

T
9?

The invention provides compositions comprising particles of imatinib
mesylate, or a salt or derivative thereof, and at least one surface stabilizer. The
surface stabilizers preferably are adsorbed on, or associated with, the surface of the
imatinib mesylate particles. Surface stabilizers especially useful herein preferably
physically adhg:re on, or associate with, the surface of the nanoparticulate imatinib
mesylate particles, but do not chemically react with the imatinib mesylate particles or
itself. Individually adsorbed molecules of the surface stabilizer are essentially free of
intermolecular cross-linkages. '

The present invention also includes imatinib mesylate, or a salt or derivative
thereof, compositions together with one or more non-toxic physiologically acceptable
carriers, adjuvants, or vehicles, collectively referred to as carriers. The compositions
can be formulated for parenteral injection (e.g., intravenous, intramuscular, or
subcutaneous), oral administration in solid, liquid, or aerosol form, vaginal, nasal,
rectal, ocular, local (powders, ointruents or drops), buccal, intracisternal,

intraperitoneal, or topical administration, and the like,
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IHS CH3 YHN NHN | CH2SBH N O Inmatinib nesylate derivatives may

i ncl ude anywyeogRPuRskeof formula H. H3 Rzo RI9 N CH3 FZ R17
RLN1I'HR o RR3 1 #R8 R11 R16 N RI15 R2 R7 R14 R3 R6 HN%tf?%—?f@%; N O
R12 R4 R5 -21 WO 2006/ 133046 PCT/ US2006/ 021657 | n sonme enbodi nments,
imatini b nmesylate derivatives may i ncl ude a conpound having formula 11,

where each substituent Rl - may be the sanme or different, and is
sel ected, i ndepenaent I ;nmtmrhwéﬂatﬁlmﬁvatm)m a group consisting of -H -OH

-F, - d; I ' d Cl.6
al kyl, C2. 6 aI keny’]'?'“:’'(}ll‘?;%l 0%41 >§no>;‘|tﬁ’é11§?d ”Dhll%h@l neg?atﬁw%‘%éﬁl&%bﬁf%%%@%al koxy;
aryl oxy; ar akegydte defightiod @Wﬂme(rédﬁmhb partics of MaRinib Gfehiate; 65Xl dey! ) ;

-COO(aryl); -C(ONH(CL1.6
y) decl(wa?tive (chereof, can be in a crystalline phase, a semi-crystalline phase, an

D!

amorphous phase, a semi-amorphous phase, or a combination thereof,

Imatinib mesylate has the molecular formula (formula I):
CH4

N
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al kyl); -C(O)NH(aryl); sulfonyl; (Cl.6 alkyl)sulfonyl; arylsulfonyl;

sul famoyl, &bl | )sul famoyl; (CLl.6 alkyl)thio; (C -
al kyl ) sul fonamode[%ﬁgﬁl sul fonam de; -NHNH2; -NHOH, aryl; %%U%?‘Séq%@?yl ;

and where each al kyl, al kenyl, alkynyl, aryl, and heteroaryl noiety maybe
optionally substituted with one or nore groups independently selected from
the group consisting of -CH, -F, -d; -Br; -1; -NH2; alkyl- and

di al kyl ami no; | i nagemgrenthodiserssl ioatisb apqsylate depivetivdsiesyinclide a apirpenxd:

I kyl; Tiy Cl 16 all aryh ; | k P
?E al k§| ene) B@?{aﬁ f@%fp?{ﬁﬂ 3%%99 R@Fu@%] éw‘ﬁ’ﬁiﬁ%&% difforent, and
- C(O) NH( O _6is aklktibd, inddpehdditlydFath bachuthdrOfthia grb ccﬁlsﬁh'ﬁ% bf S8/ O VF; -
aryl sul fonyl; sulfamyl, (Cl.6 alkyl)sulfanoyl; (Cl-6 al %/I thio; . (Cl1.6
al kyl ) sul f orfakiis -I; stlkylo padlighkylanipplineatgrcbrangeshiCi 2 alksly (Ghaalkeny!

St abi | | | na.i : th f bi L b d i
Che | nvent | ofiC SRGharelRyy finf o bl Seres i SRS ekl wyea i che
| nventi on I n@lyitae)oxytaliny; -ON ENDE;WMH-@O‘%M; QB@@(‘&I?I)W?RNH(GQ“ c

phar maceut i cal exmg ents. Such excipients include various p nmers, |ow

nol ecul ar wedlighl); -GIOBTRary); sulfouyla(Cipraiolisuidonydratylsulfertdicndfameyl, Eenpl ary

f R Sheibaisr L oni.c. '
o t tor i ont cEUTEHARRE K CoPRRR (s ARUlspoBER GG B8  ace
stabi | i zer s INFOHE gy} aettl asdeps Y hnd WhEE heaealkll Skeny) a&d

hypr onel | ose;, hydr oxypr opyl cel | ul ose, pol éw‘nyl pyrrolidone, sodiuml auryl
sul fate, di oestsrpany} metaty aial e optigudllytsubstiteied aiith onsjos giara greupHhosphat i des) |

Chior L de, ScarBrte ity UieA Tt M srblf SRS BRMpe RUE . Fo8 PRl RERSRRS ™ T
cet omacr ogot mﬂrﬂiélg%d&ﬁﬁﬁtg 11482 orbRdiRhé R0, S8kl €2.6g%bﬂﬁ>aﬁ&ramyh§ﬁ Grafibyiy| ethers

(e.g., macrogol hers such as cetonaerogal 1 ) onoxyethéIene castor

oi | ~deri vat i linssr or ranshod Watslajiospicarylony; aralivoxst-aficdenegorstalisyl; ,gNOzt-he
o LB O RBER G MO NRL R CONTA

Chem cal X : iot UNi
Cor bi ey (G ARY DM AR, o, (Ol RS famsst (At ! on
phosphat es, &am%%yﬂ&@ﬁd%lﬂﬁ@ﬁm@%i%a&%%@ﬁyl cel | ul ose sodi um

met hyl cel | ul ose, hydroxyethylcellul ose, hypronell ose phthal at e,
noncrystal | i ne cet.l ul oSwxfaceStabilizers

Combinations of more than one surface stabilizer can be used in the invention,
Useful surface stabilizers which can be employed in the invention include, but are not
limited to, known organic and inorganic pharmaceutical excipients. Such excipients
inctude various polymers, low molecular weight oligomers, natural products, and
surfactants. Exemplary surface stabilizers include nonionie, ionic, anionic, cationic,
and zwitterionic compounds or surfactants,

Representative examples of surface stabilizers include hydroxypropyl
methylcellulose (now known as hypromellose), hydroxypropylceliulose,
polyvinylpyrrolidone, sodium lauryl sulfate, dioctylsulfosuccinate, gelatin, casein,
lecithin (phosphatides), dextran, gum acacia, cholesterol, tragacanth, stearic acid,
benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers (e.g.,
macrogol ethers such as cetomacrogol 1000), polyoxyethylene castor oil derivatives,

polyoxyethylene sorbitan fatty acid esters (¢.g., the commercially available Tween®
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alumniumsilicate, triethanol am ne, polyvinyl alcohol (PVA), 4-(2,1,3, 3-

t et ranet hyl butyl ) - phenol polyner with ethyl ene oxi de and forml dehyde (al so
known as- tWO3M$Hds046 superi one, and triton), pol oxamers (E@CEHUS2OPNRIEHT c(r)
F68 and F108, which are block copolyners of ethyl ene oxide and, propyl ene
oxi de); poloxam nes (e.g., Tetronic(r) 908, also known as Pol oxam ne(r)
908, which is a tetrafunctional block copolyner derived from sequenti al
addi tion of moeRys @ﬁﬁa@élgderm%nwameﬁ%@gcm e&élf%t%ﬁﬁ’da@dg) ne (BASF
Wandot t e Corporation, Parsi %@g ronic 15 T-1 8) ( BASF
Wandot t e Carqdwsthylpematycols (ﬁ&n@ﬂ%owﬂﬂ W&Mu@nm Garkige))ar yl - pol yet her

silionate (R SR ISE e E P o o s, 2 ¥ ure o suerose

p- i sononyl p Itnyidemzhme dabﬂum hBex n%'rhélﬁ%elhﬁos@ s'oﬂ{u!iﬁ ﬁéﬁ%l@énulose
Surfactant (r) 10- in Chemcals, Sta ); Crodestas(r) SL-40
(Croda, Inc. l%ydr@w@t ietintosy, hyptaghellose plﬁbﬂammmcw«IMdlumaQ(mm%mmHzm 2

(3D g1 ucopyRumRIn AR B RpaiRa b o ARbE BV AR a5

gl ucopyr anosefifreth magrwﬁexbﬁp&mf ek 'eﬂﬁlen@%ﬂkﬁ%ﬁﬁ IforbhaNRdia @mmme
n- heptyl - $3-D- gl ucopyran03|de n- heptyl "(3-D-t hi og Iuc®05|de hex

( 3- D- gl ucopyasdploxind, supmqmmolyd tritempppdlpkayhers fng. dBluronieiofg8 and FlOB W, ch

3- D=gl
L octyl - (o g Pliek SpalRBeR e tlins ol aefl e s i prlaraines (e

PEG- phosphol 1iihic e 880 LAsW 49 boloREEER LS SkRtIRls flethiatiote] LIGES Vi tami n

A, PEGvitamn E, Iysozyrre random copol ymers of vinyl pyrrolidone and
vi nyl acet at@polmnrldeaﬁed&mcﬁemnﬁ nanfgrofydenieiokide aadatipliar aidetsef ul

b1 opol yrer 5. “RUryRbAttE (BRSE WHEdoHE poritedtey pipaty Ak SRepmif? WO o

nonpol ymer i Cﬁ'ICPS'US?'GBﬁSF Wyaliofs C%‘ff)drﬁtﬁfri)ol‘ﬁtﬁn@l?@@d WwABdlSis an alky] aryl
pol y-n-net hyl pyridinium "anthryu chlofide, cationic

phosphol i pi dselyathéttsutfomate (Rblyh psd Haas)p@ioylvstm FildDdelzioh és a poktyteroadisacrose

| t hyl met h te t d -23 WO 20 4
DT 2006105588 W G tr AR ERNIRABIR Dy PRy OB BRI o de
(HDVAB) , - andindi éé‘@l'ﬁ)ﬁ-m('}foi?bhﬁ%@nt@idl@g%lm/bﬁéﬁﬂ&%tMnf&ﬁt@ E,W' ate

di met hyl sulfate. her useful cati oni abi'li zers’ include ut are not

limted to, Cenxdesias CSIL—Af) (Gmda, Imalyf mdlﬂkﬂom&whmhlw&ﬁsﬁawﬂg&(ﬂﬁfﬁm)y
anmoni um conmpounds, such
Hz(CHOI—I)4(CH20H)2 (Bastman Kodak Co.); decanoyl-N-methylghicamide; n-

decyl B-D-glucopyranoside; n-decyl f-D-maltopyranoside; n-dodecyl $-D-
glucopyranoside; n-dodecyl B-D-mattoside; heptanoyl-N-methylglucamide; n-heptyl-
B-D-glucopyranoside; n-heptyl B-D~thipg1ucoside; n-hexyl p-D-glucopyranoside;
nonanoyl-N-methylghicamide; n-nonyl f-D=glucopyranoside; octanoyl-N-
methylglucamide; n-octyl-p-D-glucopyranoside; octyl f-D-thioglucopyranoside;
PEG-phospholipid, PEG-cholesterol, PEG-cholesterol derivative, PEG-vitamin A,
PEG-vitamin E, lysozyme, random copolymers of vinyl pyrrolidone and vinyl acetate,
such as Plasdone® $630 and the like.

Examples of useful cationic surface stabilizers include, but are not limited to,
polymers, biopolymers, polysaccharides, cellulosics, alginates, phospholipids, and
nonpolymeric compounds, such as zwitterionic stabilizers, poty-n-methylpyridinium,
anthryul pyridinium chloride, cationic phospholipids, chitosan, polylysine,
polyvinylimidazole, polybrene, polymethylmethacrylate trimethylammoniumbromide
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stearyl trinmet hyl ammoni um chl ori de, benzyl -di (2-chl oroet hyl ) et hyl anmoni um
brom de, coconut trinmethyl anmonium chloride or brom de, coconut nethyl

di hydr oxyetWi) 200434946 um chl ori de or bromnide, decyl tri et h§ETERHNPIIAT
chloride, decyl dinethyl hydroxyethyl ammonium chloride or brom de,

C12- 15di net hyl  hydroxyet hyl amoni um chl ori de or brom de, coconut dinethyl
hydr oxyet hyl anmmoni um chl oride or brom de, nyristyl trinethyl amoni um

met hyl sul phlaronude dPAMMABrWhﬂWIddsghmbthgﬂmmmmededﬂDMAB},mﬂdde
| auryl dineth et henQx amoni um chl oride o brom N al kyl
(C12. 1s) di eid] VYR ERYLPL 1‘&3%%%11%@8?1&8@8@)’1 mﬁﬂawiﬂf 8‘)‘1&} fret hyI benzyl
o G o vt g Sk ST AR b ﬁg@mﬂdﬂw G pid,
di met hyl 1- nmbfoh;dm@b;ﬁhoammmnﬂqumtd dmdmumbﬂnpbmdspsuchm hal i de
L et hyl a nium salts, l|auryl

-al kyl -trimethyl arrrmnlu salts an I al kyl
trinmethyl afraRiERE Pd%@?d banzy- ‘g@(?}&ﬁﬁoﬂw WWYHFWP@mmm um sal t

d/
sl Ryl anunol o e%%‘%’?ﬁ“%e ﬁ%@&f@ﬁ%‘“ﬁ%‘mﬁm bR CoRaHf Sk
N-t erradecyl dihy&rbhydtlmd ramthommwhlomi;e or bi‘dnaﬂe dizc elﬂlyﬁammamum @Hldnydec Cl2- 14)

di methyl 1-n hy thyl ammpni um chl oride and do; ec y] benzyl
anmoni um chl Vé@mﬁg}ﬂpﬂ X}S@ Yianenipgy chl Qﬂﬁ?&ﬁ% 1t211 th ryl

benzyl o mot oS ey i B4/ OB B s @%%ﬁ@wa. i

brom des, dogieeyhiuanchibrids ¢xeirbuﬁdeammsﬂyummé1hﬁrandﬂommlmethyl sulphate,
di al |yl di met hyl anpronj um chl ori de ,( DADMAC), di net h){ TTT'DI’]I um chl ori des,
al kyl di net hylegrdm ﬁhﬂlrbﬁn@é@mm@aumwhméﬁw bresnid lagwhimethul chenorys,

decyltrinmeth acelal| 0 t
tetradecyl trimne g”n & m%'ieﬁﬁl% %ﬁ@dgeﬁm (El)ﬁ 18@+§%Wum]ﬂﬁFonge
(ALl QUAT 336Nklkyl mxmiﬁ[ethylcﬂaﬂtyltamﬁm&ﬁumwhmmnNuemeymﬁﬁethjﬂeml

tri met hyl anmoni um brom de, chaoline ester SHLSUCh as choline esters of fatty
acids), be n%mn@mwgmeompa@yd&t@ﬂw% deny! emmonivge cklsrigedirakyl #ch as

Bt eg[ Z;;: g})@%hnz %rllz%%ﬁ%%&&? pyr| n&ﬁ%‘%r‘om gthyfﬁ (?1]11or |h§H&Ie’ hal i de

salts of quailﬁylﬁtm%ﬂmﬁm Mﬂs&h&ﬁiﬁ@lﬁﬁﬁethﬂh%ﬁﬂﬁfﬂsﬂw lauf¥l Ak M
(Al karil Chem cal Company), al kyl pyridiniumsalts; amnes, such as
ammonium chloridé, ethoxylated alkyamidoalkyldialkylammonium salt and/or an

ethoxylated trialkyl ammonium salt, dialkylbenzene dialkylammonium chloride, N-
didecyldimethyl ammonium chloride, N -teiradecyldimethylbenzyl ammonium,
chloride monohydrate, N-alkyl(Ci2.14) dimethyl 1-naphthylmethyl ammonium
chloride and dodecyldimethylbenzyl ammonium chloride, dialkyl benzenealkyl
ammonium chioride, lauryl trimethyl ammonium chloride, alkylbenzyl methyl
ammonium chloride, alkyl benzyl dimethyl ammonium bromide, Ci2, Cis, Ci7
trimethyl ammonium bromides, dodecylbenzyl triethyl ammonium chloride, poly-
diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides,
alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,
decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
tefradecylirimethylammonium bromide, methyl trioctylammonium chloride
(ALIQUAT 336™), POLYQUAT 10™, tetrabutylammonium bromide, benzyl
trimethylammonium brd:ﬁide, choline esters (such as choline esters of fatty acids),

benzalkonium chloride, stearalkonium chloride compounds (such as stearyltrimonium
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al kyl am nes, di al kyl am nes, al kanol am nes, pol yet hyl enepol yam nes, N, N

di al kyl amwp@abdeybseaer yl ates, and vinyl pyridine, am ne S?*:’iﬁlszoﬁgﬁﬂns?ﬁ | auryl
am ne acetate, stearyl am ne acetate, afkyl pyridiniumsalt, an

al kyl i m dazolium salt, and am ne oxides; imde azoliniumsalts; protonated
gquat ernary acryl am des; nethylated quaternary polyners, such as

poly[dially L _g(gglg,l] g'ﬁ,&]{ﬁ | M= ] ' pyridi ni um
chl ori de]; lg.ll?l hggt&]{j&/oir??c g adrﬁ.Ho uc Eﬂéglgé%%%%g{gﬁng%g@%@?ggmg%{g ilizers
and ot her u&elidd sabiabf quetenized palyexyatdiikyiamines, BIRAGEIAMiabdd in J. Cross and

E. Singer, | PRI f.act s: A tical nd Biql ogi cal Eval uati on
(Marcel Dek M@W(ﬁﬁ(gﬁ gﬁﬁm‘ﬁﬂ a‘)ﬁ@ﬁ“ﬁE@kﬁcﬂWﬁm‘@?@gﬁ jAREGS FUCE P3Nt -
Physi cal Chgj : H%Eg%mﬂg l]ax%%?e)s? | ggﬁzﬁl , tionic

Sur f act ants:%_ gaﬁ?sgc m str%, (?r ce "[%Egée%}rlflenlégg ). %h%qbﬁrrqri c surface
st abi Li zers dmll@lmmgmkkybadrr]ylm%i an_dommpyndine,?mhe aalts, mm_haaliamgdrnirmnz chl ori de,
a car boni um conpound,. a phosphoni um coppound, an, .oxpnji.um conpound, a

hal oni um coﬁﬁ%&gﬁte%yléﬁlﬁﬁﬁ? atgy wﬁc{@m S@Itc@%ﬁé]éh)’iﬂx}ldézo% tepnhy y
phosphor ous &@ﬁg@ﬂ - Ll ) L b LR mgﬂﬂ% an
anmoni um cor%poun ,&%’ @ggﬁgﬁ%ﬁtﬁ%@%@ﬂ%{b a g#@#ﬁﬂeﬁm um
conpound, aqestematiapolymerspsiciis polypdialhd diraethpiatminsonyum chionidehandgebpNnd, and

guarternary a ni um conpounds qf the farnula NRIRZR3R4t +). For conpounds
of the for nﬁleghrgﬂl R&‘P@(‘mglélp?dﬂb?@@mﬂlcw-are CH3; (ii) one of RI-R4

s OB (iii) t Fo V) O ’ A .
of Ri-Ra are o ore oy HISHE sllip piitteng et ool Afthod 1} 1
'Chaicg ng:H ; euabilizmbwdes%ﬁh%idfim_n . Cmss:mcll Ei ?inngaﬁo;fb Siaetvets Ctidalytiont of Rl - R4
i s , and _aone o -R4 is an. _al kyl_ chain of nineteen_carbon atons or
mor e - 25 W e e (MO POBAECIOA B e DB GmER IR 0GB and
one of RI-R 1@ E&%?‘ ?g oun., mis@%&ﬂqﬁﬁﬁ@’ {ggll);l Qndtﬂ‘ﬁic(ﬁ}noﬁd; R4 are

CH3, one of and one of"
Cationic Surfactants: Organic Chemistry, (Marcel Dekker, 1990).

Nonpolymeric surface stabilizers are any nonpolymeric compound, such as
benzalkonium chloride, a carbonium compbund, 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 ammonium compounds of the formula NRyR;RsR ", For
compounds of the formula NR;R;RsR™:

6] none of R;-Ry are CHzs;

(i) oneofR;-RyisCHiy;

(it})  three of Ry-Ry4 are CHj;

(iv) all of R;-R4 are CHj;

(v)  two of Ry-Ry are CHs, one 6f Ry-Ry is CsHsCHp, and one of Ri-Ry is an
alkyl chain of seven carbon atoms or less;

(vi)  two of R4-R4 are CHj, one of Ry-Ry is CsH5sCH,, and one of Ri-R4 is an

alkyl chain of nineteen carbon atoms or more;

-25-



conprises at |east one heteroatomy (ix) two of RI-R4 are CHs, one of RI-R4
Is C6H5CH2, and one of R1-R4 conprises at |east one hal ogen; (x) two of
R3-R4 are G¥Q2006(4804f R -R4 is C6H5CH2, and one of RI1- R4 PEHEPIOGRHG6H: | east
one cyclic fragnment; (xi) two of RRR4 are CH3 and one of RI-R4 is a phenyl
ring; or (xii) two of RI-R4 are CH3 and two of RI-R4 are purely aliphatic
fragnments. Such conpounds include, but are not limted to, bezal konium

chloride, benzetRehi uchl RLRE g m@}gﬂd%wg{@im{}g gﬁ?&'ﬁj@ﬁﬂs@@ﬁw’twﬁd}pni um
e1

chl oride, 1aural konium chloride, cetal konium chlori cetrinoni um brom de,
cetri noni ur nb>khl ori de, cethyl amine hydrochoride, chlorallyl nethenamni ne

chl ori de (Quater nj u 5 | st earyh di moniaim,chl ok ( tem ), dodecyl
di met hyl et hyl ben@’fw M‘uﬁf g‘%l ¥ 8@@%&%@% a‘i“&r"ﬁmz,

Quat er ni Wn- 2gomy$dikas & 18ist bhe Adeiatin®r i te, d nmethyl am noet hyl chl ori de

hydrochl ori de, ‘cystei ne hydrochl oride, dietllanol anmoni um PCE (10) ol etyl

et her phosphat e, @Kkt higrodRmBaagkiRoene ¢85 oReis CdlshEl, prousivdRe-Ra al | ow
al koni um chl gr.i de i hyl | oct adecyl ammoni unbent oni te, stearal koni um
chloride, do Wésﬁs gtr%%ttaé?halg%%t oni um benzoate, nyristal konium chloride,
| aurt i moni um chi @i déiwo e RyReaeURBILACOHR NRAICGIH,OH, dad GATRIiRe
hydrochl ori de, pyridoxine HCl, iofetam ne hydrochloride, neglum ne

hydr ochl or i deomprises ¢l loesh 2ne ppndicdragotentiri de, myrtri noni um broni de,

leyltri i hloyid - t i 1, ' droch] ori de,
gog)c/)be{ ;Pﬁgl u?t gab‘ij Loﬁ%%éﬁ%‘?ﬁ@ éjngo&grogﬂk— ial%lﬁﬁ %qyg(ﬁ)l%ge%r | steear yl
trihydroxyethyl paepyl areei RARD SediHy sHiGhoWITH,; 3, aré luleByElfghaRO fragmeais.or | de,

and hexadecyl trinmet hyl amoni um brom de. The surface stabilizers are

comerci al |y avai $edhl ecompoynds ingladeHat pregioh Hiadted yo, bezalkenivmeblatidewn in t he

art. Most of, th surf.ace,stabjli.zers kn phar maceut i.cal excipients
and are de.scwrﬁgtglg %ﬁl(}&,lcl yipﬁgé%%%ﬁﬁﬁﬁf%\%ﬁ T Im%ieﬂ ®Exci pi ent s,
publ i shed | ojahiailoniym CHRriGERetHedhifh AL IPRAE, WelriAdninAtbr MBI 0BG irh3aRAD

PCT/ US2006/ 021657 Associ ation and The Pharmaceutical Society of G eat
Britain (Thecilpaderaetbylaming hydeeRuaidepddopilyisprdiasnpming dhjorided@uptsrnivmd by

reference. s distearyldimonium chiloride (Quaternium-5), dodecyl dimethyl ethylbenzyl

ammonium chloride{Quaternium-14), Quaternium-22, Quaterninm-26, Quatemivm-
18 hectorite, dimethylaminoethyichloride hydrochloride, cysteine hydrochloride,
diethanolammoninm POE (10) oletyl ether phosphate, diethanolammonium POE
(3)oley! ether phosphate, tallow alkonium chloride, dimethyl
dioctadecylammoniumbentonite, stearalkonium chloride, domiphen bromide,
denatonium benzoate, myristalkoniom chloride, laurtrimonium chloride,
ethylenediamine dihydrochloride, guanidiné hydrochloride, pyridoxine HCI,
iofetamine hydrochloride, meglumine hydrochloride, methylbenzethonium chioride,
myrtrimonium bromide, oleyltrimonium chloride, polyquaternium-1,
procainehydrochloride, cocobetaine, stearalkonium bentonite, stearalkonivmhectonite,
stearyl trihydroxyethyl propylenediamine dihydrofluoride, taliowtrimonium chioride,
and hexadecyltrimethy!l ammoniuom bromide.

The surface stabilizers are commnercially available and/or can be prepared by
techniques known in the art. Most of these surface stabilizers are known
pharmaceutical excipients and are described in detail in the Handbook of

Pharmaceutical Excipients, published jointly by the American Pharmaceutical
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The imatini b nmesyl ate conposition and surface stabilizer may be present in
the phar nnqﬂy%ogﬂllmg@rrpositions di scl osed herein at any stﬁ:fﬁgi(ﬁﬁlﬁﬂkgp
(wWww). For exanple, in some enbodi nents the pharnaceutical conpositions
include the imatinib nesylate conposition and the surface stabilizer at a
rati o of about 20:1, 15:1, 10:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1 (wWw,
or any range.,def{ned b ajd ratios or, ex le, . Qut_not limted to about
20:1- 02 1. absweratien sod Iﬁi?ﬂ%}ﬁw%@af é%c.lefy ogg%a.t Britaip Has Plowmprsebet i cal

Exci pi ents %&gg@gg@%gﬁkﬁggﬁg@%g;&sgﬂ)f GOkfidg to the invention may al so

conpri se one or nor nt I ng agents, lubricating agents,
suspendi ng agent sThe Anstitilemesyatefchmypositiog aabemfase stabitizarmay bypssenbird f er s,
wetting agents, .disintegrants, , efferyescent, agents,, d qt her .excipients.
Such exci pi eMePhamaaceyiinah compesitions disc %ﬁ‘i WAt gy FWT“SPerF@“%g‘@[M)séﬁ e lactose
nmonohydr at e, ' - Sit : of hindi ng
agents ar e varRElIgSs SRR HbaEon e o0l TioR! ARASone HANML B M aclt”

m crocryst al iresateebinpbsition amdithie sarfaodstabilizer it Didtio OF abond 2004, ¢&I1( 10:1, PH 02,
m crocrystal Line cellulose, and silicified mcrocrystal)ine cellulos
(ProSol y sw&jérfxph b3l a3l (WY gr anwa?jﬁit#éwééwﬁﬁ@ ratia (oraBRIY he
flowability e _ igdal zsiyl i con di oxi de,
such as Aerogglﬁréo?ﬁ%g?@?%qu&?ogt e%:?{‘ﬁg{oﬁt;%(?g, ﬁ%g‘ﬁgg#%% S eg'rSI te, calcium
stearate, and silica gel. Exanples of sweeteners are any natural or
artificial sweeteBer, ©thérBarmaceutics Excigienitel , sodi um saccharin,

cycl amat e, aspartg , and, acsul fape. Exanples  of flavoring, agents are
Magnasweet (1) (tr ROtisp! damRRos)tions agnording fonthe uRFBHOD By alse CAMPriss avor s,
and the |ikey,Exanpl ' : | ,

met hyl par abegl,1 pr oﬁﬁ‘gir‘%géﬁgggﬁﬁﬁo. Cﬁtg@lﬁxﬁn%@%ﬁéﬁlggﬁ gse?a{ggﬁg?mse’st ers of
par ahydr oxy bewesténerg dladorisagenaspilessrydtivas, dadfers, slettvigeigents,udisintegraatshy| or
benzyl al cohol, phenolic conpounds , such as phenol, or, quariepary conpounds
such” as benzSHITRHRICER ABRIS PR FXPIRIFRE. cﬁauphsmlgwnﬁﬁ@rqﬂa@%@rtg%@iut ically

acceptabl e inert &ikl 1 GI i I se,
di bag ic calciump %ér% §t§8€ ﬁg@gcaggx}tls g}eeg?&g{] %@h&%’%ufgg%%%ﬁ%@
PCT11JS200610&idf dtarchies exanplafof dindingf agehs afoveipus oeluléseaand epsolinitid uent s

i nclude mcrocrystalline . . - . @ . ®
polyvinylpyrrolidone, microcrystalline cellulose, such as Avicel” PH101 and Avicel

PH102, microcrystalline cellulose, and silicified microcrystalline cellulose (ProSolv
SMCC™), |

Suitable lubricants, including agents that act on the flowability of the powder
to be compressed, are colloidal silicon dioxide, such as Aerosil® 200, talc, stearic
acid, magnesium stearate, calcium stearate, and silica gel.

Examples of sweeteners are any natural or artificial sweetener, such as
sucrose, xylitol, sodium saccharin, cyclamate, aspartame, and acsulfame. Examples
of flavoring agents are Magnasweet® (trademark of MAFCO), bubble gum flavor, and
fruit flavors, and the like.

Examples of preservatives are potassium sorbate, methylparaben,
propylparaben, benzoic acid and its salts, other esters of parahydroxybenzoic acid
such as butylparaben, alcohols such as ethyl or benzyl alcohol, phenolic compounds
such as phenol, or quarternary compounds such as benzalkonium chloride.

Suitable diluents include pharmaceutically acceptable inert fillers, such as

microcrystalline cellulose, lactose, dibasic calcium phosphate, saccharides, and/or
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cel lul ose, such as Avicel(r) PH 01 and Avicel (r) PH 02; |actose such as
| act ose nonohydrate, |actose anhydrous,-and Pharmatose(r) DCL2 1; dibasic
cal ci um pMWEPR6ILIBOSUCh as Enconpress(r); mannitol; star HET/GHR0H/G28¢57
sucrose; and glucose. Suitable disintegrants include |ightly crosslinked
pol yvi nyl pyrrolidone, corn starch, potato starch, maize starch, and

nmodi fi ed starches, croscarnellose sodium cross-povidone, sodium starch
gl ycol ate, angixhirsg efrany of Herforsgoingx Hxpmpies of didesnts inebide micragemtaliingr e

ef fervescent ¢ | es such, as .a r.gani . A l.a carbanate or

bi car bonat e. %ﬁﬁggﬁafg‘é‘: JAAPE Eéﬁc?g apﬁélvﬂﬁﬁp}fi?&é%?ﬁﬁs@? agapPsE  tartaric,
malic, fumari ol L a I C G| j.des and acid
salts. Sui tagﬁ (_Denoglgarj%?)ér’:léatcgdség gﬁ%}%?‘gér Qﬂ%@fg@ﬂ 0?%0?%2}@@?@%%{%@ sodi um
carbonat e, sqfhiosiHaty sdk BOBAEmpRREY Hednmitbl; SRR sdrBitolp Sicasse] Al fiesae bonat e,
magnesi um car bonat e, sodi um gl yci ne carbonate, L-|ysine carbonate, and

argi ni ne car bonatSauitapletdisintagianisiincludenlightlyiseossiiaied polyvir pyralidonsosgsdnent  of
th ff | b . 4. ticulate | matidnib
Vboylat o Par it pERE e aits B Sbmatinen ARGE srrbmRieTione Raghit,

nanoparti cul aigssipiidons kodimbsthidh @lycelatd afdhiixilfes dafréofat i ve thereof,
particles which have an effective average fEj?_art icle size of |ess than about

2000 ran (i.e., 2 Braowlesof effervsscenhagentzoe cifargeenimouples suchidsan ongroin 1800
m, | ess than out 1700 -.|.ess than ut 1600 nm. l.ess .t han bout 1500
Ton ! Tons' § et cafratr viciRRarfth MR8 bt R ino RAS S lmeRi ot 2900
m, |ess tharbit@i@%aﬁé%liéﬂﬁmﬁﬁﬁ:?adiﬁﬁ[‘s&@ﬂ& add G acid AR dnhddridad 900

mu, less than about 800 mu, |ess than abouf 700 m, |ess than about 600 nm
| ess than alrsifsaBo0Switabl¢ easbonatesand bivatboaa®s incindel fos sxarhpln, sdm 300 mm,

| ess than about, 250 ess than about 200 mm. |ess than about 150 m,

| ess than abdtibotd seifim pEBoRAR pdASm Sxbite. poBidub Wb Lt 50 M, as
measur ed by |rhgHesisfdaliRinaft) soiim Qifcine dRHSUNARS PAYsin®@EarBéiis, aAd RFARAE at e

nmet hods. By "an effective average particle size of |ess than about 2000 nrn"
it is meant cathenatgt Alsasativelyyenly thewodivmbicaibonate somporend of theeffstvereent a
particle size of. less than the effective average, by weight (or by other

sui tabl e neasctﬁ’}lglr%'i‘ﬂy FERue, such as by volunme, nunber etc.), he., less
t han about 2000 ran, 1900 um 1800 nrn, etc., when -28 WD 2006/ 133046

PCTI US2006/ 021657 4,  Nanoparticulate Imatinib Mesylate Particle Size

The compositions of the invention comprise nanoparticulate imatinib
mesylate, or a salt or derivative thereof, particles which have an effective average
particle size of less than about 2000 nm (j.e., 2 microns), less than about 1900 nm,
less than about 1800 nun, 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 nim, less than about 709 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 150 nm, less than about 100 nm, less than
about 75 nm, or less than about 50 nm, as measured by light-scattering methods,
microscopy, or other appropriate methods.

By “an effective average particle size of less than about 2000 nm” it is meant
that at least 50% of the imatinib mesylate particles have a particle size of less than the
effective average, by weight (or by other suitable measurement technigue, such as by

volume, number efc.), i.e., less than about 2000 nm, 1900 nm, 1800 um, efc., when
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measured by the above-noted techniques. In other enbodi nents of the

I nvention, at |east about 60% at |east about 70% at |east about 80% at

| east aboutWOGH614304F cast  about 95% or at |east about 9BCTBIE240682%65hRt i ni b
mesyl ate particles have a particle size of |ess than the effective average,
. e., less than about 2000 nm 1900 nm 1800 nu, 1700 nm etc. In the
present invention, the value for D50 of a nanoparticulate imatinib nesylate
conposi ti on nsatired bpthe aboee-adted tdvhhiouesminaithed @Athodimdnes offthe invedtionpsly | at e
particles fall, by | ght (or by er .sui t abl asurenent techni que, such
as by vol unic,anrﬁ%‘?Bﬁgd?gt%.léw Aoy ?@’2# %t,le%b@quﬁ@ggataﬁﬁ plequé 9@%2@‘{16 £ ow whi ch
90% of the i Iy3b b : : awel L her

ui 1 abl ¢ meadiokeant ¥ Pt Bl 30y 868 i i oM AR itk oy PY pltiEE)

Concent r at i osize®of lesmthanitie dff=)ivatecraged/ Sllcbeihan Shab 200 ains 1 Tenm 1880i ve

anounts of imatinib nesylate, or a salt or derivative thereof, and one or
more surf ace 18b dBPY PRiees. can vary widely. The optimal anpunt of the

i ndi vi dual conpon r : Loular imatinib
mesyl at e sel ect edﬁﬁ*ﬁﬁﬁﬁaﬁgﬁp@é{ﬁglvﬁﬁ%? Bg?gﬁgég?ﬁﬁ%élh% I ng point,
and the sur haselateasostpositioh ivthe partictd ditd riew ehidh§0% bithelimatnib nedsglateThe
concentration of tr%e matini b nesylate,can vary from about 99 ,5%to about
0.001% f r ombPa¥istes 1L dayrweighid ox byyothey sufpble menpsirsment quss SE8EE PY. 594 by
wei ght, base C | ' t ' Y | at e and
at | east ong()%e:’ g@@’%{%?'l iﬁ%@ra?&g% 6%&@?3%@9‘3@5 eﬁéﬁ%@d&@&%s_ he

concentr at i ofmefinib htespliatel yadiddieofalt, IBuwtighe(os babtter Bitableancasatement om about
0.5%to about 99,999% from about 5.0%to about 99.9% or from about 10%to
about  99. 59dedlpidne; YAk as by eelgmenmimberettlal conbi ned dry wei ght of the
imatinib nesylate and at |east one surface stabilizer, not including other

exci pients. 6. Exenpl ar, "_lg?]m ' s lM@ﬁt.!il | mx,t =TIl
Formul ati ons Seve(rgél egonp ar gﬁél;ﬁn%filﬂﬁ%ﬁﬁesy a%lgg{lab e a%#e?rt‘#{ éTiL’ons are
gi ven bel ow. Thegheelativd fsoanteofiaiatinibt raesgtate, 0 alsalivi dérivaticd tiersef,iandany

respect, but rather to _provide exenplary tablet formulations of iinatinib
mesyl at e whi @RC SEROESHape plakilizery capvarywidelye A s gpursalsmountobids/ 021657

individual components can depend, for example, upon the particular imatinib

mesylate selected, the hydrophilic lipophilic balance (HLB), melting point, and the
surface tension of water solutions of thé stabilizer, etc.

The concentration of the imatinib mesylate can vary from about 99.5% to
about 0.001%, from about 95% to about 0.1%, or from about 90% to about 0.5%, by
weight, based on the total combined dry weight of the imatinib mesylate and at least
one surface stabilizer, not including other excipients.

The concentration of the at least one surface stabilizer can vary from about
0.5% to about 99.999%, from about 5.0% to about 99.9%, or from about 10% to about
99.5%, by weight, based on the total combined dry weight of the imatinib mesylate

and at least one surface stabilizer, not including other excipients.

6. Exemplary Nanoparticulate Imatinib Mesylate Tablet
Formulations

Several exemplary imatinib mesylate tablet formulations are given below,
These examples are not intended to limit the claims in any respect, but rather to

provide exemplary tablet formulations of imatinib mesylate which can be utilized in
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the nethods of the invention. Such exenplary tablets can also conprise a
coating agews2eokisoR ary Nanoparticulate Imatinib Mesylate Tabl et
Fornul ation #1 Conponent g/Kg Imatinib Mes |ate about 50 YOUVEBA/026R]
Hypronel | ose, USP about 10 to about 70 Dqcusate Sodium USP about 1 to
about 10 Sucrose, NF about 100 to about 500 Sodium Lauryl Sulfate, NF

S o fied ey sttt el FlBn SHSL Aol P bartd Sl s il one,

NF about 20 tageabout 300 Magnesium Stearate, NF about 0.5 to about 5

Exenpl ary Nanopart i-culate-laatinih Mesylale Tablet Fornulation #2 Conponent
g/KS Imatinib Mesylate about 100 Exepipéary Nowparfigitateel | ose, USR about 30
to about 50 Docusate Sodi um Iu@kindyMesyRicT sldetBounulation Slicr ose,| NF about
100 to about 300 $odi umCompopkntSul f ate, NF gbout Xk/Kg about 30 |[Lactose
Monohydrate, NF abowhadh M&yrRROUT 300  SiTT ¢1 Tahe6k 3¢ erabehidysyoal 1 1ine
%I | ul ose about 501 HlosqF5p O OSpOVI O, aaygmaﬁpgdt% —abqut .200
gnesi um St ear at e a Jg:QL PV JU anott—o X €N |to] r f rt+etl at e

Imatinib Mes |ate FagCBialeiodim USh, 4o comlodBRECLIOEROUTHY y \pdviate about
200 to about 225 HELQ8e | mqeﬁ USP _ahout 42 T&BQEH1 t9 AOOYH e Sodi um
USP about 2 to aboliSodium Lauryl Sulfate, NF about 1 to about 40

Lactose Monohydrate, NF about 50 to about 400

Silicified Microcrystalline Cellulose | about 50 to about 300

Crospovidone, NF about 20 to about 300

Magnesium Stearate, NF about 0.5 to about 5

Exemplary Nanoparticulate
Imatinib Mesylate Tablet Formulation #2

Component g/Kg
Imatinib Mesylate about 100 to about 300
Hypromellose, USP about 30 to about 50
Docusate Sodium, USP about 0.5 to about 10
Sucrose, NF about 100 to about 300
Sodinm Lauryl Sulfate, NF about 1 to about 30
Lactose Monohydrate, NF about 100 to about 300
Silicified Microcrystalline Cellulose | about 50 to about 200
Crospovidone, NF about 50 to about 200
Magnesium Stearate, NF about 0.5 to about 5

Exemplary Nanoparticulate
Imatinib Mesylate Tablet Formulation #3

Component g/Kg

Imatinib Mesylate about 200 to about 225
Hypromellose, USP about 42 to about 46
Docusate Sodium, USP about 2 to about 6
Sucrose, NF about 200 to about 225
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrate, NF about 200 to about 205
Silicified Microcrystalline Cellulose | about 130 to about 135
Crospovidone, NF about 112 to about 118
Magnesium Stearate, NF about 0.5 to about 3
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Sucrose, NF about 200 to about 225 Sodium Lauryl Sulfate, NF about 12 to
about 18 Lactose Monohydrate, NF about 200 to about 205 Silicified

M cr ocr ys WA 2006833046 | ul ose about 130 toabout 135 Cr ospfA/BRE/ 207 ahout
112 to about 118 WMagnesium Stearate, NF about 0.5 to about 3 -30 WO

2006/ 133046 PCT/ US2006/ 021657 Exenpl ary Nanoparticulate Imatinib Mesyl ate
Tabl et Formul ation #4 Conponent &X9 - Imatinib Mes |ate about 119 to about
224 H ronel | ose, [ USP about 42 t oggbaplar§ Nanlparti@iiseS0d um USK about 2 to

about 6 Sucrosej NF about tike te’Pablet R it | Sul flate, NF about
12 to about 18 facto vu|§ tér%cgﬁgﬂwé— ZLbils Tt K;gﬂu% 594 Silicified

M cro crystallinp—Gel--H B ott—129+-o—abyeu: -Cr-aspayi-dene, NF about
112 to a%/out 118 hﬁ: bé’qﬁ}lﬁla%g earate  NE_abb b(@ gitﬂa \ﬁ‘t’{ ¢C. Met hods of
Mal ting Nanopar t | HijpromeliopmUSR b Mesyl at e Co#hewi42 teshoutA®e nadoparti cul at e
i matini b nesyl at EDocusate SralitmdISBer i vat i ve [t labpwd to abowihosi ti dns can be
made using, for ESedrpseeNEM |11 ng, honpgeni zatabent 11preabait2d4i on, cryogenic,
or tenplate emul 5 5odumSICHiRy 1 Eidite, lFENP! ary ”%BBM% 18labsRKIgNg.
nanoparti cul ate Eﬁ&&%lﬁg] CHIHgS T T omS %b ) %'t&’%ﬂq_ﬂt@ﬁ”e " 684 patent.
Met hods of maki gt ' i{'toug C RS Sha e al so
described in U, s.ongiisdMicpctystaling q"@'g%c ! %-Bﬂ—@

Phar maceutical S @@jBWQQn@w S _Patent No agoyt! 4a.abong 11 CaEtl nuous

Met hod of Grindi hilapnesium Stesrate,NF Subst ances bow. 49 to ghwubdt No.| 5, 862, 999

for "Method of Ginding Pharnmaceutical Substances;” U S. Patent No.
5,665,331 for "Co-Mcroprecipitation of Nanopartlcul at e Pharmaceuti cal

Agents with Cry iers;" U 'S, Pat 662, 83 for "Co-
e onr eci e o Atgds R NpiRe Nanphtrticnlsts TmaBni Map s ompHIasnsy vst o

G owt h

The nanoparticulate imaﬁnib mesylaté, or a salt or derivative thereof,
compositions can be made using, for example, milling, homogenization, precipitation,
cryogenic, or template emulsion techniques. Exemplary methods of making
nanoparticulate active aé,ent compositions are described in the ‘684 patent. Methods
of making nanoparticulate active agent 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 “Microprecipitation of Nanoparticulate
Pharmaceutical Agents;” U.S. Patent No, 5,543,133 for “Process of Preparing X-Ray
Contrast Compositions Containing Nanoparticles;” U.S. Patent No. 5,534,270 for
“Method of Preparing Stable Drug Nanoparticles;” U.S, Patent No, 5,510,118 for
“Process of Preparing Therapentic Compositions Containing Nanoparticles;” and U.S,
Patent No. 5,470,583 for “Method of Preparing Nanoparticle Compositions
Containing Charged Phospholipids to Reduce Aggregation,” all of which are

specifically incorporated by reference.
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Modifiers;" U S. Patent No. 5,560,932 for "M croprecipitation of
NanopartlCLWQtzg%,Bb@grraceutlcal Agents;" U S. Patent No. $GARndotA2{e8f
"Process of Preparing X-Ray Cont rast Conposi tions Contai ni ng Nanoparticl es;
" U S. Patent No. 5,534,270 for "Method of Preparl ng Stable Drug
Nanoparticles;" U S. Patent No. 5,510,118 for "Process of Preparing

Ther apeutic Corrposhtlons Cont ai nj nP Nanoparticles;" and U S. _Patent No.
5,470,583 for " Melhetrspanbpamnparticylate i mendatespmpestionsy dipsHiomni ng

Char ged Phos ﬁw% fically

I ncor por at ed y r- %\r?%%rgse cgﬂ 8%@@@3@0@&9%@8@2@%@@@%&5

[) esul tiant gaampsiﬂs, iofnitnahis, aremgs rcoiuraikdyblaamlfommiaﬁoﬂs; fastmelt fcrinmﬂﬂross ,0Ns can
e utilize ui osa atio as liqui

G sper si one, Ivgehdized Gamplasies, Hete Rt deluiras fée%shf?)%v fons erteadsd

formul ati O”Sfeléfﬁéfo {ioh® fpmgaﬁfe 1BRSve foldhQRds! a?t% aﬂdab lets,

capsul es, delayed r ease fornul ations, extende ease Y or mit at1ons,

pul satil e retwdoded osleask &umidaionsjered | nredi at e reI ease and control | ed
rel ease fornulations, etc. 1. M| I ing to Obtain Nanoparticul ate lmatinib

Mesyl at e Di spersions I n t| nib or derivative
t hereof, to obt ai ﬂ- %hﬂ}ga‘?’t(g é“?.!?aé' Fd%ﬁ“ﬁ%%’grmﬁ’ afe ISRETSIONY ¢ he

i matini b nmesyl at e ey ch the

i matini b nesyl at eMl’EHs1ﬁ1 (?%rl yn%lgllﬁ??'eal,téa%gfome y ap %ngb rbrgtgwum cal neans
i n the presenumpatticulatendispreysiom doaptises disgersmgttheimgtmit m‘s;damlpzmctﬂs it he

imatini b nesyl a tothedS|red ef fective . .aver art The
di spersi on néﬂl‘?laﬁ?%%l%éne B‘-imE © At m@&%@llg %?q?“bﬁ%t ﬂgﬁ%‘f’

t - but anol , % g X3Ea

preferred di gj;; ﬁﬁ?xh%m&ﬁ%ﬁiu%h%{iaﬁg%%ﬁﬁf#h cﬁg}mﬁéﬁg rresy o:;‘I{ecehgépart [ cI es can
be reduced i paxﬁclzazzemftﬂtambaﬁﬂnesylajé toathe dbﬁmdteffen’evesmmf@@aﬂicﬁame zer.

Al ternati vel iatinib | at ;%artlcl S can cont, ed wWifh one or

nor e surface*@? dispersipn me &P BBEPY e @iaFFér ! § agQfchbutauoly
di luent, can I r
cl)mltj)osi tion g@?sﬂggﬁgﬁgﬁgm& ?1 r edg’c%t:})g%g%?ﬁc%ﬁ CBB Ag%?%?%ﬁgishan

manuf act ur edmediutr isowmsel y or in a batch node. 2. Precipitation to Ootain

Nanoparticul ate Ipatini
P The {mat%g/?negylate particles can be reduced in size in the presence of at

least one surface stabilizer. Alternatively, imatinib mesylate particles can be
contacted with one or more surface stabilizers after atfrition, Other compounds, such
as a diluent, can be added to the imatinib mesylate/surface stabilizer composition
during the size reduction process. Dispersions can be manufactured continuously or

in a batch mode,

2. Precipitation to Obtain Nanoparticulate Imatinib Mesylate
Compositions

Another method of forming the desired nanoparticulate imatinib mesylate, ora
salt or derivative thereof, composition is by microprecipitation. This is a method of
preparing stable dispersions of poorly soluble active agents in the presence of one or
more surface stabilizers and one or more colloid stability enhancing surface active
agents free of any trace toxic solvents or solubilized heavy metal impurities. Sucha
method comprises, for example: (1) dissolving the imatinib mesylate in a suitable
solvent; (2) adding the formulation from step (1) to a solution comprising at least one
surface stabilizer; and (3) precipitating the formulation from step (2) using an
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Conposi tions Anot her nmethod of form ng the desired nanoparticulate imatinib
mesyl at e, QyoapocBaddss Or derivative thereof, conposition i schys2006/021657

m croprecipitation. This is a method of preparing stable dispersions of
poorly soluble active agents in the presence of one or nore surface
stabilizers and one or nore colloid stability enhancing surface active

agents free C i %@l | EF My TRhR

i mpurities. %Séﬁté@fﬁéﬁb%%{g@% o?égozanp e‘tJy'x%%gvgil sso?’w nghtsﬁlg’

i matini b mesifipedsent] by diabysistorldiafiltratidnmidtconéetyratiokd bipe idiwpefsionrbyl ati on from
step (1) to a solution conprising at | east one surface stabilizer; and (3)
preci pi tati nePVRELGNGE WERAS i on from step (2) using an -32 WD 2006/ 133046
PCT/ US2006/ 021657 appropri ate non-solvent. The nethod can be fol |l owed by
removal of any fofned o : | | boaf ) j on and
concentration of O{"he dlggﬁﬁséﬁgggﬂgﬁigﬁ\%ﬁﬁﬁ ggg?“@gﬁgi%ﬁhﬁ%%@ﬁ?dzat ion to
bt ai n Nanoparticul ate trnro Mesylate Conpositions Exenplary

honogeni zat i on neErsmsiagfhoptegeaizatich metholieofgepiringantipangant ndmperticulate

conpositions are ¢gescribed in U S  Patent_ No. 10,118, for "Process of
Prepari ng TWWB&?M@“(%%WM%@w]a‘ionﬁﬁég&i%fﬁ‘é}ﬁmﬁ‘fséﬁ Pregai®e a et hod
conpri ses . : e or
derivative %@%&%{IQ?}M o%flt%hggc’ﬂ%'}@%éﬁ%%mne i u%ﬁéﬁﬁegﬁv&\gy@@ﬁgﬁsbj ecting
the di sper si dispdrsing) pamigles io? ah irngtinilo mesgaiocer d dadt apaetivative therzef, of a Wauid mat i ni b

mesylate to the desired effective average  particle size. The ,imatinib
mesyl at e par @sRgrEen migdiwe fplewedhy subiesting thelisneesion tosharegegization 9 east one

surface stabjls ternatilavely. . 1. ' [ni ril s can be
cont act ed Wb:{ehh%eﬁtgxe gféiltltr?ger Bré%?s%f\r/ é%lgnét%ggésﬁgée@stﬂee?%ﬁél} %gfg?%%ea%gfalggf ter
attrition. Gdticle sizenfihe ivdstinib nedsylate parithildsuante redueed i dgsiadhe prebdiee offat i ni b
nmesyl at e/ surface st abi}i zer ., conposition either before, during, or, after the
si ze reducti ‘(‘ﬁeaﬁ%‘é“e“é@.a"@)ﬁ@b’@?@ﬁ- deiderpaiiyvelyp thegmptinbapesvisie BUHECREBUS v or in
a batch node | ' / ' (I ARTe matini b
Mesyl at e Con%oéléée}czcﬁ%wn{sagﬁﬁ% %@?{Jn@?%éd)&%@ﬁ%%g%%% g@@l‘&%@g&hﬁ%i@%ﬁ %i cul ate

i matini b mesydmpenndgrsuch as@dilusnt, cde be uddddve thaiatatiafh menigiesurtficentabiiizay spr ay

freezing into liquid (SFL).. This, . , . .
composttion either before, during, or afier the size reduction process. Dispersions can

be manufactured continuously or in a batch mode,

4, Cryogenic Methodologies to Obtain Nanoparticulate Imatinib
Mesylate Compositions

Another method of forming the desired nanoparticulate imatinib mesylate, or a
salt or derivative thereof, composition is by spray freezing into liquid (SFL). This
technology comprises use of an organic or organoaﬁueous solution of imatinib
mesylate with stabiliﬁers, which is injected into a cryogenic liguid, such as liquid
nitrogen. The droplets of the imatinib mesylate solution freeze at a rate sufficient to
minimize crystallization and particle growth, thus forming nanostructured imatinib
mesylate particles. Depending upon the choice of solvent system and processing
conditions, the nanoparticulate imatinib mesylate particles can have varying particle
morphology. In the isolation step, the nitrogen and solvent are removed under
conditions that avoid agglomeration or ripening of the imatinib mesylate particles.

As a complementary technology to SFL, ultra rapid freezing (URF) may also
be used {o created equivalent nanostructured imatinib mesylate particles with greatly
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t echnol ogy conprises use of an organic or organoaqueous solution of imatinib
mesyl at e WwO 26d6ab3d45zers, which is injected into a cryogegraskérdldb@dsy such
as liquid nitrogen. The droplets of the imatinib nmesylate solution freeze
at a rate sufficient to mnimze crystallization and particle growth, thus
form ng nanostructured imatinib nesylate particles. Dependi ng upon the
choi ce of solvent system and processing conditions, the nanoparticul ate

i matini b nmesyPateacybsurfage areac TiEEY 1 PREAMIGIOF PEBoaquSPRRNBIR of | n t he

i sol ation steg,.. ' ‘ t nder conditions that
avoi d aggl orre?g‘tl”:')?ln{c%?ﬁra{i%%@m %éﬂg?é}% ﬁ%gia%%ﬁﬁ%%%tgte particles. As a
conpl enentary technology to SFL, ultra rapid freezing (URF) may al so be
used to created eq8i val Buulsionddéthoddlopies to ObtiiniNunvpayliailstearaitinih es with
greatly -33 WO 2006/ 13304014t Cokipasiioa921657 enhanced surface area. URF
conprises an organic Qr organoaguequs solution of _imatinih nmesylate with
stabilizers onto aA@PQ@QEWE‘@ g@ﬁ‘i@ﬁ the dgsirgdrangpyHoWaieHBgEnignesylaie; okt ai n
Nanoparti cul a 4 0l I ; [ Ll m ng
the dosi red nedspReiviT pRRSY BhBoHRIRA bapRu RRkGh, Telrbhl BBl

t hereof , conpemhates amndstrubiyrdddmatiaivemesylitspaticled wivhlcaateolbsdpasicdsize r eat es
nanostructured imatinib nesylate particles wth controlled particle size

di stribution gistribusien and rapiddigsoleipnearfosmarase dhe mahoteaiprises apeil-dewaten

oil -in-water I Si . ' I I o NOR- ous
sol ution corrp?‘?‘gﬁ h"g’ tﬁﬂtelg Bl?e&r’%#elﬁh&lﬁg ﬁ@é@q%awliﬁéﬁg@@ﬁ%ﬁ? F%{rl‘gh &f%@%ﬁ% cle

si ze di stri bulmgini®inesyiatel afelisiabillersreipatirlard diswrdatids opthdimediibr esul t - of
the size of the enulsion droplets prior to loading wth the imatinib

nmesyl ate a pr BFeYIgle paricdes is adinget reditk ofdhe Hee efiftic eppisiandrgpies nrier fo lopdiggess.

Furt her nor e, lLect 1<y b L . l.8i on
stability is ac ﬁieigQﬁaﬁﬁﬁw?ﬁa%%%g%%&e@ég}gE&%nﬁﬁg%%%%&%g sésgtsent ly,
the solvent Pfuiemtfelﬁh_aﬂh@ore,etﬁmagﬂ seladted hiprofsbBlhisiang tabaiRes! eniglkished
imatinib nesylate particles are recovered. Variqus imatinib nmesy|ate

particles nor plabilisyiseshigued with ngonpenpsesserd, Osippalbripsning Subsequsnilnfther ocessi ng

condi tions. Pyblishe nternational Rat ent, . l.icatlo . WO..97/ 144407 to
Pace et o, OUBRAGH sy Rined rod e G RBLER R ety epdie”
i nsol ubl e bi obhg@icled atereddidrae VAR AMBGED WdsPlafthadliciésabrphb®icRlcad 89 rimto
300 urn that are prepared by dissolving )
achieved by appropriate control of processing conditions.
~ Published International Patent Application No, WO 97/144407 to Pace et al.,

published April 24, 1997, discloses particles of water insolubie biologically active

compounds with an average size of 100 nm to 300 nm that are prepared by dissolving
the compound in a solution and then spraying the solution into compressed gas, liquid

or supercritical fluid in the presence of appropriate surface modifiers.

D. Methods of Using the Nanoparticulate Imatinib Mesylate Compositions of
the Invention

The invention provides a method of increasing the plasma levels of an
imatinib mesylate, or a salt or derivative thereof, in a subject. Such a method
comprises administering to a subject an effective amount of a composition according
to the invention comprising nanoparticulate imatinib mesylate compositions,

In one embodiment of the invention, the imatinib mesylate composition, in
accordance with standard phannacbkinetic practice, preferably produces a maximum

blood plasma concentration profile in less than about 6 hours, less than about 5 hours,
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the conpound in a solution and then spraying the solution into conpressed
gas, |iquyd ercritical fluid in the presence of 3JRRHARNsARRSSUr face
nDdlflers &%Eﬁﬁﬁds of Using the Nanoparticulate Imatinib Mesyl ate
Conp05|t|ons of the Invention The invention provides a nethod of increasing
the plasma levels of an imatinib nesylate, or a salt or derivative thereof,
in a subject. Such a method conprises admnistering to a subject an

effective alesuiian ebout 4chonepro s than abes Griviurey less thantaboutril/konrs,dess dlampr i si ng
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concentration grofl le in |less than about 6 hours, |ess than about 5 hours,
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nyel oi d | eukenm a, gastrointestinal stromal tunors and rel ated diseases. The
imatinib nwilvateetﬁllwomcbabculmﬂy,@arentﬁmllw(e gt,hmr@@npua; uﬁmmdslamrt he

 neudi ng, - BHECRBEON R EApmey. SpBaigs. St A ot e ety

parenteral | E’e%ersﬁNderé RiAERE Y drops)] b Qé%‘ﬁ@déh?énna@éls ﬁ&b%&lﬁe&ﬁé&%ﬁr the
i ntraci sternal | b pul'nmonary, i1 ntravaginally, int raper| toneal |y, locally

(e.g., powdtery, “sabjectirisused to mdamasinimal, preferablyrcnahmel, incleding s brwegn oAs used
h th t bl |
ool LS R VMR i I mhy be used

I nt er changeabl y. cRmBSifbAd Qﬁﬁbﬁ%ﬁ&?érﬁerﬁ% RA6CHaY cBupkBt FIsidkisRY, conpri se

physi ol ogi cal |y "acCeptable sterile aqueous or nohaqueous” sol utions,
di sper si onspcespighlerstirdn aqlmpus mqums& seniorst élﬂp&rsnopmwdmessmm ot

titut t bl t EX |
of U t abl ¢ s EPrye Ao s i SeeeretiBlien iy Polninfee BB Slifpgs oy T °°
vehi cles | nalsidibtis VBkfplapbf Ritable aifdoliohy f AR AREELHE ahueﬂ@pl yet hyl ene-

gl ycol, glycerol, and l1'ke), suitable mxtures t heredf, vedetable oils
(such as ol solwentsior )velankts lm:iwhm@wmsr ettgaol, polsrelsépmpslmbglu@lmdiyathﬁe@at e.

SP Lgﬁe; Sf : 21: gb’ﬁ%ﬁn g yﬁﬁrof ﬁg%nlﬂfeéﬂsgﬁg@f Pixtites qgelrgof vé/gettab?e m?se(sggh &0 1%éat 'ng

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 imatinib mesylate, or a salt or derivative thereof,
compositions may also comprise adjuvants such as preserving, wetting, emulsifying,
and dispensing agents. Prevention of the growth of microorganisms can be ensured
by various antibacterial and antifungal agents, such as parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic agents,
such as sugars, sodium chloride, and the like. Prolonged absorption of the injectable
pharmaceutical form can be brought about by the use of agents delaying absorption,

- such as aluminum monostearate and gelatin.

Solid dosage forms for oral administration include, but are not limited to,

capsules, tablets, pills, powders, and granulés. In such solid dosage forms, the active

agent is admixed with at least one of the following: (a) one or more inert excipients
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of the required particle size in the case of dispersions, and by the use of
surfactants. The nanoparticulate imatinib nesylate, or a salt or derivative
thereof, MYY&IIVYhs nay al so conprise adjuvants such aBCHVRA¢/A16]
wetting, enulsifying, and dispensing agents. Prevention of the growth of
m croorgani snms can be ensured by various antibacterial and antifungal

agents, such as parabens, chlorobutanol, phenol, sorbic acid, and the |ike.
It may al so Her cersierspisheh agsodivmh vitrete cralicabiicm apesyhate; (h?lfdlerm exteyders, sodi um
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sodi um car bonat sof utton reétar S para absorptlon

accel erators poéynﬂnylarm glyedls rsodinyn langyb miifate, mon‘pxnn*wsherédiﬂ Boecapsolys daieotss,
such as cetyl (f gg)l and cherol nonost ea E‘éﬁe ' adsorbents such as
% %ftgé

kaolin and beddul dogage § My IS0 SAIPrise cal CI um st ear at e,

nmagnesi um st ear at I , ]ﬁ?ﬂlﬂ I fate, or
m xt ures thereof. elﬁgﬁﬂcdggg%q%hﬁggab}r%{ﬁ gm%é/tfagfoﬁ 1?4'?\11961& osage for s may
al so conpri seacheptiitde emmls?@ﬁnétﬂutldnsmmsphrﬁmaaggr@erm dli@irs.olrpdddaibn toiagt r at i on

i ncl ude pharnaceutically acceptable emul sions, solytions, suspensions,
syrups, and efaxntosmesyiatadhe %lﬂlaﬁ dogAgs AOrmSFRRY ﬁ;n%pwgwaﬁhéuwwmmefm dosage

forms may CO”EE! gftn%)ucﬂ s‘é&‘a@ér%r% cﬁlzéﬁ s,§§m gilal}ggggm%r Qﬁ@x%. vat er

or ot her solven i'Zi ng age S, enp ary

emul sifiers aE}aanqﬂblylenaﬂmﬁh@Iare ethplodcnhpl, 1®bﬁmwamolmlr@thyloﬂrﬁmmt ethylet hyl
acetate, benzyl aI cohol benzyl benzoat e, ?py enegl ycol ,

1, 3- but yl enegio§ti, | benzyl ﬁ@f’h‘g}l g@zwhbﬁna%ate,m enigghygol . 3ckHtylsAesleloi | |
groundnut oi | dmféﬁ{ﬂk‘oﬂﬁﬁlm&%l bits, ShdV cottonseed oil, groundnut oil, corn germ oil, olive

oil, castor oil, and sesame oil, glycerol, tetrahydrofurfury! alcohol,

polyethyleneglycols, fatty acid esters of sorbitan, or mixtures of these substances, and
the like, : |

Besides such inert diluents, the corﬁposition can also include adjuvants, such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and
perfuming agents.

‘Therapeutically effective amount’ as used herein with respect to an imatinib
mesylate, dosage shall mean that dosage that provides the specific pharmacological
response for which an imatinib mesylate is administered in a significant number of
subjects in need of such treatment. It is emphasized that ‘therapeutically effective
amount,” administered to a particular subject in a particular instance will not always
be effective in treating the diseases described herein, even though such dosage is

deemed a ‘therapeutically effective amount’ by those skilled in the art. Itis to be
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oil, castor oil, and sesane oil, glycerol, tetrahydrofurfuryl alcohol,

pol yet hyl e%ﬂl %ncplﬁf fatty acid esters of sorbitan, or m xtures of these
subst ances, YA 1346 | i ke. Besides such inert diluents, tRET@@ﬁ‘f%@?ﬁﬁ?”on can
al so include adjuvants, such as wetting agents, enulsifying and suspending
agents, sweetening, flavoring, and perfum ng agents. "~Therapeutically
effective anobunt' as used herein with respect to an imatinib nesylate,
dosage shal | firthenundexstookd thatyimatinit mpsydate desagehare singmiticudar pisdanves; ol ogi cal

number of s TS & grel Buaetsy LNk repenAroE ek & Birpel bdothar
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appr eci at e t ntenedif may be eanedbiontbéain fin amoumrtaifian itnatinib sydsylate thatris bffeativeer mi ned

enpirically and can be, eppl oyed.in pure_formor, where  .such. . fo Xist, in
phar maceut i cgc_l P %@eﬁ’crﬁcgﬁ’@r%)ﬁwﬁ re q,for&rpag}c&&a,r&ampgq.lﬂpnm%{hgﬁggsage
| evel s of an giiRkidtiibn "8y kab&ed Eosraggleﬁ}@ﬂﬁﬁ@fo%é g%ﬂe?lﬁiu @akdife@ns of the

I nvention may be varied to obtain an anmount o tinib nesylate that is

effective t thevipentio effecdcthe rate bhainapistrafian, tespoersy of the adnpaisterati| ar
conposi tion and, met hod of m njstratiaon. The sel.ected dosage |evel
therefore d_eb‘@ﬁt&fggmglate’ng’e ?F?de‘ﬁ”aq%éﬁ‘?‘?”& a@fipgtgtr?aqtq)}'g route of
admnistration, tigsRed GiidonHosiiofs HATCBhRATIES amblih RN HBMNuRRs | e
desired duration of tteatnent’, and other Tactors. sage unit conpositions

may contai n shectofarmaytte wéd tunhkeswbiln dbilpdes. It Wil Bodndestomly howews,ed to
make up the daily dose. It wll be understood, hawever, that the specific
dose |evel f&@t Q%%PPS%%%P dpsn lgvel fak SSELRG P&Té%ﬁﬁﬁe@ﬁB?Pdauﬂ?ﬁrai V@fwd?f
factors: the , i L Caln.r.es: e to be
achi eved; ol Luls, BREBPRIFRee deife Gt b b RolBN B RELER oo AR

speci fi ¢ agemtisvityrof thosproifictdgent @nphpysiton tinploygd:, thbasbyifiwedgghts or gener al

heal t h, , d di.et of th . .
ea Sex cgg*tposqtl:lgn enQployecf; the age, body weight, general health, sex, and diet of the

patient; the time of administration, route of administration, and rate of excretion of the
agent; the duration of the freatment; drugs used in combination or coincidental with
the specific agent; and like factors well known in the medical arts.

The following prophetic example is given to illustrate the present invention. It
should be understood, however, that the spirit and scope of the invention is not to be
limited to the specific conditions or details described in this example but should only
be limited by the scope of the claims that follow. All references identified herein,

including U.S. patents, are hereby expressly incorporated by reference

Example 1
The purpose of this example was to prepare a composition comprising a

nanoparticulate imatinib mesylate or a salt or derivative thereof,
An aqueous dispersion of 5% (w/w) imatinib mesylate, combined with one or

more surface stabilizers, such as hydroxypropyl cellulose (HPC-SL) and
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patient; the tinme of adm nistration, route of admnistration, and rate of
excretion of the agent; the duration of “the treatnent; drugs used in

conbi nat i oW®?2006/4334¢6 dental with the specific agent; andW"?’lJ@zop%(@cl@?s wel |
known in the nedical arts. The follow ng prophetic exanple is given to
illustrate the present invention. It should be understood, however, that
the spirit and scope of the invention is not to be limted to the specific

condi tions Ordldﬂérﬁulfﬁsud@iﬁﬁt@(m Jeoluld 15 i@ RA™ £ 10 Wil chEbEb M hoMigi® | M ted
by the scope of the clains that ol low. Al references identified herein,
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media load). In an exerrpl ary process, the mxture could be |l ed at a speed
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wat er, using ‘Beﬁai%/ﬁ%‘ﬁkp % ;eg%gﬁgﬁ’%%g}gw% For a successf ul
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size is expected to be less than 2000 hm It w || be apparent to those
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1. A stable nanoparticulate conmposition of imatinib nesylate, or a salt or
derivative thereof, conprising: (a) particles of imatinib nmesylate, or a
salt or deWQOPNBMher eof, having an effective average Y)‘%ﬂ:fpg@P@"?éfSZe of

| ess than about 2000 run; and (b) at |east one surface stabilizer. 2. The
conposition of claiml1l, wherein the imatinib nesylate particles are

sel ected fromthe group consisting of a crystalline phase, an anorphous
phase, a sem - crystalline phase, a sem anorphous phase, and m xtures
thereof. 3. WRATASICBAIMED ®$: claim 1 or claim 2, wherein the effective
average particle size of the imatinib mesylate, particles is selected from
the group cohsi st f#ipblg naneparticyipterommesition gbimatimb mesdaterer s it 1800 mu,

| ess than ab L 0 . an about 1600 nm | ess than about 1500 rim
| ess t han abgu aﬁl‘ggw%,éoi gslsS han about 1300 run, |ess than about 1200

nm |ess than abo(s) 11pdticies of eainithaesyidewr akGR0Or denvative Sterédfpimvidpat 900
urn, |ess than about 800 nm. | ess than about 700 run, | ess than about 600
run, |ess thetiechnsaveragropastiele size 98 lessthan gbii2090oms aid | ess t han about 300

nm | ess than abo 25 t 200 nm |ess than about 100 nm
| ess than about g’é nm&lﬁ%o{xﬁé@faﬁ: gtlra\ba %t 50 M. 4. The conposition of any

one of clains 1 to 3, wherein the conpositionis fornulated: (a) for
adm ni strati®n seThet@npdsition diivdaigr Q whesdnthiedmiatigibahesytatd parti¢led menar y,
rectal, colonic, parenteral, intracisternal, intravaginal, intraperitoneal,
ocul ar, opt i ¥lecteslzom thy geup conmating of a qrystablinedhase ghamosphions phese, ¢ 89t nt o a

ot osol s, 01 fonaurg Piptel TR U B, bt Moo AT il ana o O

capsul es; (c) into a dosage formsel ected fromthe group consisting of
control l ed Bel eaThe fampositidn aficdgimf lasit claiel 2, Winrein kst éffmtive awdragequriicdd ease
formul ati ons,, ex gnde , Jelease fornul,ations, pulsatile release

d, .
f or mul at i onsSiZ% Prf‘%%"c‘F“f’ﬁ*%Pé aienarticlesds selecterhfromdhe\gyonp sensisimgay less

PCT/ US2006 1084250013906 b, 168 e 16659 8005 éak BRSbo1 708 hnf o BRAADI Nat i on
of (a), (b),-and (c).

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 abdut«-ZOO nm, less than about 100 nm, less than

about 75 nm, and less than about 50 nm.

4, The composition of any one of claims 1 to 3, wherein the composition is
formulated:

(a)  for administration selected from the group consisting of oral,
pulmonary, rectal, colonic, parenteral, intracisternal, intravaginal, intraperitoneal,
ocular, optic, local, buccal, nasal, and topical administration;

(b)  into a dosage form selected from the group consisting of liquid
dispersions, gels, aerosols, ointments, creams, lyophilized formulations, tablets, and
capsules;

(¢) into a dosage form selected from the group consisting of controlled
release formulations, fast melt formulations, delayed release formulations, extended

release formulations, pulsatile release formq_laﬁons, and mixed immediate release and
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5. The conposition of any one of clainms | to 4, further conprising one or
more phar {grrRdéARMed Y acceptabl e excipients, carriers, ofCEUS00802106871 ONn
thereof. 6. The conposition of any one of clains 1 to 5, wherein: (a)
imanitib nesylate, or a salt or derivative thereof is present in an anount
selected fromthe group consisting of from about 99.5%to about 0.001%

from about 959 9 rom about 90%to about 0.5% by weight,
based on th%%?g?\%@%ﬁ%%?or%n afr?)gg’moféi ght of imanitib nesylate, or a salt or
derivative thereofd) anshydonitdasionawféa)s(i)fadgcrt abilizer, not including other
excipients; (b) the surface stabilizer is present in an ambunt selected from

the group consi s,i,[mr’] of about, 0.5% 'én?(éabout 99. 999% by wei ght, from about

5.0%to about: 99TRREAmPAREIARRL an¥ABS PF JATRCIOi 4, fther GORBHEINE 99° SURMBRP wei ght ,
based on th : | RS i.aht of | | donhitRen! g salt, or
derivative te%ﬁeafre%o eu%ﬁ%[ﬁ?&d&:ég@% )é}é%@eg{sgh?ﬁ%%’r@{h a‘tlg’lhj'anllzer, tﬁ%'ts 0f|: ncl udi ng ot her
exci pients; or (c) a conbination thereof. 7. The conposition of any one of
clains 1 to &, fuFhdesmpmsitiom ofiang ot of elaints lotecs, wheraimr y surface stabilizer

and at |east one secondary.surface stabjlizer. 8. The conposition of any one
of claims 1 to 7, Eﬁher’é‘?q’iﬁ m’éle%)aﬁ‘tFéEé‘S@h%ﬁ?‘i“?@t"elﬂ?re@é?g‘%ﬁ%m?Ibmthe gr oup
consi sting of, Welay igQ I tabilizer,
a non-ionic é%%éggelb@? (&agﬁoﬁ@g%@fég&%t’%ﬂgﬁ%ﬁl@agﬁt%g&gq?%t{?ihﬁﬁgglrﬁ’ and an
ioni c surf afremsbaini 35% & abddi 0.TPE and fipasitiond®0%fto aboynt Orids,dfy weightybastdt o 8,
wherein the surface stahiljzer is el ected fromthe group consisting of
cetyl pyri di 9 el eiged & vesie of sl Plesﬂﬁt?sﬂ‘fﬁfﬂ?*cfé' erigaiyer froof |

gl ycerol . QUBALGCPondiPhESktiRber, A RAEARE BiheP LEASIRACI . benzal koni um
chloride, calciumstearate, glycerol nonostearate, ‘cetostearyl alcohol,

cet onacr ogol enul @)f yi thg sueface sabilier drpreseheinan gudund seledtéd fremahapioph et her s,

pol yoxyet hyl ene, gast gr, oi | rivatives, polyoxyethylepe sorbitan fatty acid
esters, pol SEEKIER at@ug,gé?/gt,o %’88&%%1?9%&%%‘{3@2 %@E?‘Hrﬁ'@géﬁ-’rﬁa}ﬁﬁt

pol yoxyet hyl i ] F}JQ% 2 . t | oi dal
silicon di ox%go,/ %%ﬁ%@ﬁ&éﬁ?ﬁ%ﬁ%@ ecyﬁgg%ggtlg?%mgg?’%g%?ﬁéﬁm ?Aéll | ul ose
cal ci um hydeconlyipeddy weightl aflimamisib nivspiateredit, os derivatiae Hexgofahd yi least bné ose

sodi u nmet hyl ¢cel | u] ose, hydroxyet hyl cel | ul ose,
m glurface staLi izer, noty inclu i g ortg/er excipients; or

(¢)  acombination thereof.

7. The composition of any one of claims 1 to 6, further comprising at least one

primary surface stabilizer and at least one secondary surface stabilizer.

8. The composition of any one of claims 1 to 7, wherein the surface stabilizer is
selected from the group consisting of an anionic surface stabilizer, a cationic surface
stabilizer, a non-ionic surface stabilizer, a zwitterionic surface stabilizer, and an ionic

surface stabilizer,

9. The eomposition of any one of claims 1 to 8, wherein the surface stabilizer is
selected from the group consisting of cetyl pyridinium chloride, gelatin, casein,
phosphatides, dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid,
benzalkoninm 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
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hypronel | ose phthalate, noncrystalline cellulose, nagnesium alum num

silicate, am ne, polyvinyl alcohol, polyvinylp
4-(1,1, 3, S&égﬁlﬁgﬁﬁ%yl butyl ) - phenol polyner with ethyl ené&@@%@%gﬂ&ﬂ
f ormal dehyde, pol oxaners; pol oxam nes, a charged phospholi pi d,

di octyl sul fosucci nate, dial kylesters of sodium sul fosuccinic aci d, "sodium
| auryl sul fate, al kyI a&é@pol et her sul fonates, m xtures of sucrose

stearate andSta@isslgl een dioxisle, phosplisiss, paiwrs dpdenyisudigtey ci dol ) |

(5 D mal  opy A S ERYHEIR AR bR, B RO AT T el T
(3- D-mal t osi dabokwptthyioylluldsesetimm, gzhaﬂhadﬁsllﬂm:se,rhymwtm&ll{ﬂosgl ucopyr anosi de;
n- hept yl (3 D-t hi Oﬂ| ucaqsj de; n- he@/ gl ucopyr anosi de;

nonanoy!| - N- mBYPrpmsflase-phtbedate onsy aélywmﬂéﬁle&%wgaﬁ%wmw%ﬁm N-
hyl gl b
?gt Dyt %I g;?%@%@? goﬁﬂu@ﬂ%;&ﬁ@ﬂﬂ%&#&ﬁnﬁﬁ&%ﬁél IF;'}E%} chol esterol,

PEG- chol est etatanthiylvayl)phend?ipCtynver twith eihﬁendztﬁﬁde/aﬁdamnaﬁehyd%ndom copol yner s
of vinyl acetate and vi nyI pyrrolidone, a catignic ymer, a cationic

bi opol ymer, QOMW.BO9&‘%@%@waaﬁgaéph@ﬁphelémd,cﬂw@wl@&lf¢w«a§at§, a cationic

al gi nate,

cati oni o 11 ph GLtAkdes BERREt FRE e ARERBY Sou Bl e, RRGPRIC Rt

sul foni um comﬂmmea mmtnes'bf\ydcmserstbhrad@mfsacfbsaﬁistwmnpnoet hyl methacryl ate
di nret hyl sulfate, hexadecyltrinethyl amoni um brom de, phosphoni um

conpounds, mapnﬁmxmlﬁﬁglwwd@mﬁﬁgmm@-N-methylglucannde n-decyl B-D-
benzyl - di (2-chl oroet h ni br o |rret L , anmoni um
el toatac dedeah B sblagrentaaiRoxy et ny

-

chl oride, co&8FOPYERS

triethyl 22%%%#1% | Bra Eldgﬁ*e@*’ﬂkoyl?#@f%&@é@@ﬁgx@ﬁ% H B ront um ehl o | de.
decyl di met hytuchyphamosids; lfmiep lthiﬂ%lu@diﬂlw inCleT BD-GRicofrenokRIGE Met hyl
hydr oxyet hyl “anmoni um chiori Cl12. 15di net hyl hydr oxyet'hyl amoni um

chloride br onmnlmoyl:Nemnﬁhylghum:ﬂmm—mﬂﬁd}-yghichwranmndﬂmcﬂamyimor| de, coconut
di net hyl hydroxyet hyl amoni um brom de, nyristyl _trimethyl ammoni um net hyl
sul phat e, 1 atRsHity!gufannidg) n—e@a&ﬁ%ﬁw&w&m% 8ftyhB-D ﬂnqglmpzmﬁlﬂseme

T S2000 O Mol STk SRS I Gl ) ot
broni de, N alviihin £PEG-vitamin E, random copolymers of viny! acetate and vinyl

pyrrolidone, a cationic polymer, a cationic biopolymer, a cationic polysaccharide, a

cationic cellulosic, a cationic alginate, a cationic nonpolymeric compound, a cationic
phospholipids, cationic lipids, polymethylmethacrylate trimethylammonium bromide,
sulfonium compounds, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate
dimethyl sulfate, hexadecyltrimethyl ammonium bromide, phosphonium compounds,
quarternaty ammonivm compounds, benzyl-di(2-chloroethyl)ethylammonium
bromide, coconut trimethyl ammonium chloride, coconut trimethyl ammonium
bromide, coconut methyl dihydroxyethyl ammonium thoride, coconut methyl
dihydroxyethyl ammonium bromide, decyl triethyl ammonium chioride, decyl
dimethyl hydroxyethyl ammonium chiloride, decyl dimethy! hydroxyethyl ammonium
chloride bromide, C;3.;5dimethyl hydroxyethyl ammonium chloride, Cij.1sdimethyl
hydroxyethyl ammonium chloride bromide, coconut dimethyl hydroxyethyl
ammonium chloride, coconut dimethyl hydroxyethyl ammonium bromide, myristyl
trimethyl ammonium methyl sulphate, lauryl dimethyl benzy! ammonium chioride,
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| s) di met hyl benzyl anmoni um chl oride, N al kyl (Cl4.1s)dinethyl-benzyl

amoni um 0 svobAs0ad\ t et radecyl i i met hyl benzyl anmmoni um cpdRtE#H86/021657
nonohydrate, dinethyl didecyl amonium chloride, N-al kyl and (Cl2.14)

di et hyl | -napt hyl met hyl anmoni um chl oride, trinmethyl ammoni um hali de,
al kyl -trimet hyl ammoni um sal ts, dial kyl -di met hyl ammoni um salts, |auryl

L;: {T?t gﬁl e? WI g&%ﬂ#ﬁ%ﬁﬁyﬁﬁ%{iﬁ lﬁ‘é}&gdgr ?dlu.@f gﬂhﬂg% (Eg{ﬁfzﬂéﬁb }Mgﬂﬁm um
di al | cyl ammmchilorids; eyl dimetiy (Hitkeoyd)d empidmim bromide, Natityl ¢Cj,de,

N-t et radecyl di net hyl benzyl anmoni um  chl ori de rmnohydrat e, N-al kyl (Cl12-14)
di met hyl  1- nesyHEsy lh?pﬁxhanammnmwmeokﬁ% (@UdQéWﬂhYH%W}’W%m@mmm um

chi or o, al Eyphie STREERARHRRR A ROl Mo St bl Bt

anmoni um brdiaﬁe@bd amftichitmichiiride) Naiiop and (T1h ) dirdethyl lcﬁ@thylnmﬂiymyl amrmni um
brom des, C17 tr|methyl, amoni um broni des,, dodecyl benzi/ triet hyI anmoni um

chl ori de, poPYAMORUR P@PBQWWWW@W%@%@W&M@FM YO HRFAN M

gm 8;: ggs decg%)tlrl rre[’lﬁ% anmoni um%rlg%qgmngﬁgl mm ifs % &l? ér]’rénn?gm%glrgm de,

tetradecyl tr mmwoammkﬂmnhmm galt, ra:ﬁtehmkyrafeldaﬁhmMammmuum glt| ori de,
tetrabutyl ang]gﬂw m bromj.de, -benzyl trimnet E%I anunoni um brom de, cholj ne
esters, ben ﬁ?ﬁn@?ﬁe@dwllsﬂamor%%&h@nﬂ@ difes Hidinstad asameriumrhloride; |

pyri di i um R QA5 S R flSnoltBlfif, RRLASEL g2t oT i zed

pol yoxyet hyl nes um sa lts, am ne

oxi des, imi d@nahﬁllkmuphmméﬂlyl armhﬁﬁmﬂﬁélﬂﬁtdwdbwcmdﬁmahﬂbﬂl@nﬁﬁ&mmn
met hyl at ed quat er narguéypolyrrers and cationic guar. 10. The conposition of
any one of crhiprde, didllyldenzgnealkylapmenigarabdaride; lwryl grimpihybammena 11, The

or oduce si gner oAgk eV odieynBhParkubRutl oS, D0 b AARAN) bnPafREs 1

fed as conpbrogadé,C h akhéthg m&mhmdj’mmﬂeéaﬂl%ﬂ'ama' thel enpeiah bromidek, @Ry one
of claims 1 to 11, wherein adnmnistration of the conposition to a subject

in a fasted §imethy]anmperismbroaidss dadscbenzy wiethl pomosiun plloddeniebi-ti on to
a subj ect i nygful R Shfimonium chloride, dimethyl ammonium chlorides,

alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,

oB

decylirimethylammonium bromide, dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride,
tetrabutylammonium bromide, benzyl trimethylammonium bromide, choline esters,
benzalkonium chloride, stearalkonium chioride compounds, cetyl pyridinium
bromide, cetyl pyridinium chloride, halide salts of quaternized
polyoxyethylalkylamines, alkyl pyridinium salts; amines, amine salts, amine oxides,
imide azolinium salts, protonated quaternary acrylamides, methylated quatérnary

polymers, and cationic guar.

10.  The composition of any one of claims 1 to 9, wherein the composition is

bioadhesive.

11.  The composition of any one of claims 1 to 10, wherein the composition does
not produce significantly different absorption levels when administered under fed as

compared to fasting conditions.



13. A-stabl e nanoparticul ate conposition of imatinib nesylate, or a salt or
derivative thereof, conprising: (a) particles of imatinib nesylate, or a
salt or derivative thereof, having an effective average particle size of

| ess than about 2000 nm and (b) at |east one surface stabilizer, wherein
upon admi nistration to a manmal the conposition produces therapeutic results
at a dosage which is less than that of a non-nanoparticul ate dosage form of

the sane inmatin : s . efri I, Use of a

conpositiog?aCQQ% P%§B¥%&%ﬁ?mg§%§§?&% %}%gllwﬁ%%%gd%gﬁﬁgﬁéiﬁiﬁhfacture of a

medi canment conlf®sitivh e asibjecfin o fatehstbt, is bloequenatent oadmeditetoreatthe @mpseafiod in

treating cg{onggtq¥ek%jgwﬁleukenia, gastrointestinal stromal tunors and

rel ated di §&a8§" 18K et hod for preparing imatinib nmesylate, or a salt or

derivative thereof, conprising contacting particles of imatinib nesylate,
ive thereof with at |east one surfac tabilizer for a

or a salt deriyv
Cime and ubdier ASHAIECARIRETCHAEePasiRgT B?%wbdeesalarraﬂroap%ﬁtor dSAEE |t i ni b
mesyl ate copRreskbhmitavi ng an effective average particle size of |ess than
about 2000 nm 17. The nethod of claim 16, wherein the contacting conprises
grinding, wet gt partieles of imafindymandaie omsalifor derpatiys thersplphawing asrplifeaiven,
preci pi tat bhge QhreiBle SOTBE RALhA HbISOEPhm; and?3

(b) at least one surface stabilizer,

wherein upon administration to a mammal the composition produces therapeutic results

at a dosage which is less than that of a non-nanoparticulate dosage form of the same imatinib

mesylate, or salt or derivative thereof.

14.  Use of a composition according to any one of claims 1 to 13 for the manufacture of a

~medicament.

15. The use of claim 14, wherein the medicament is useful in treating chronic myeloid

leukemia, gastrointestinal stromal tumors and related diseases.

16. A method for preparing imatinib mesylate, or a salt or derivative thercof, comprising
contacting particles of imatinib mesylate, or a salt or derivative thereof with at least one surface
stabilizer for a time and under conditions sufficient to provide a nanoparticulate imatinib

mesylate composition having an effective average particle size of less than about 2000 nm,

17. The method of claim 16, wherein the contacting comprises grinding, wet grinding,

homogenization, freezing, template emulsion, precipitation, or a combination thereof.
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