COVPCOSI TI ONS FOR SI TE- SPECI FI C DELI VERY OF | MATI NI B AND METHODS OF USE.
FI ELD OF THE | NVENTI ON [ 0001] This invention is in the field of

f or mul at iwo0@anpoilsi ng i matini b, and met hods of usi ng POTRUSR@WBI3a2 i ons
BACKGROUND [0002] Imatinib is a protein tyrosine kinase inhibitor that
inhibits the bcr-abl tyrosine kinase, the constitutive abnormal tyrosine
ki nase created by the Phil adel phia chronpbsone abnornmality in chronic

myel oi d | eukely Agg\h)& LnatiJyh, i rQl-i [ ipduces
apoptosi s i neérbagﬁ’ 3‘13% rﬁ%ﬁ ﬁq’l %CED ]11\&2@} P&gs%%gﬁﬁ%n c cells
from Phi | adel phia chronosone s MEVEUR d¥oi%PH eukeni a. 1n col ony formation

assays using ex vivo peripheral blood and bone marrow sanples, inmatinib
shows i nhIBIP| B8R BHEHENVERTIGNSi tive col onies from CML patients. [0003] In

vivo, i hpib i nhipits tumor growh of b bl sf ect I el oid
cells agﬁggm'?as b?r:}%tbll p05|ttl?{/nem?guklenm fatrhlgi n%%ég%r io\%d%?@%%{a{%i ents
i n bl astcompsisingmat iimakindbal so and i nhinbthodsof te recepior tynoskine
ki nases for katel et-derived growmh factor (PDGF) and stemcell factor
(SCF) ant®EYRi£C8Rd it inhibits PDGFand SCF-nediated cel lular events. In
vitro, inmatinib inhibits proliferation and i nduces apoptosis in

gast r oi nPRSKFRIYNRt r omml tumor (G ST) cell's, which express an activating

c-kit migabbep. [OPRAL LBl LM byl $. 200 SEOE6dihe RAllL S: b1 HOEBYOf
imatini b nesylate. Imatinib nesylate is a white to offwhite

that inhibits the bcr-abl tyrosine kinase, the constitutive
abnormal tyrosine kinase <created by the Philadelphia
chromosome abnormality 1in chronic myeloid leukemia (CML).
Imatinib induces proliferation and induces apoptosis in
bcr—-abl positive cell lines as well as fresh leukemic cells
from Philadelphia chromosome positive myeloid leukemia. In
colony formation assays using ex vivo peripheral blood and
bone marrow samples, imatinib shows inhibition of bcr-abl
positive colonies from CML patients.

[0003] In vivo, 1imatinib inhibits tumor growth of bcr-
abl transfected murine myeloid cells as well as bcr-abl
positive leukemia lines derived frm CML patients in blast
crisis. Imatinib 1s also an inhibitor of the receptor
tyrosine kinases for platelet-derived growth factor (PDGF)
and stem cell factor (SCF) and c-kit, and it inhibits PDGF-
and SCF-mediated cellular events. In vitro, imatinib
inhibits proliferation and induces apoptosis in
gastrointestinal stromal tumor (GIST) cells, which express
an activating c-kit mutation.

[0004] Imatinib is administered to patients in form of
imatinib mesylate. Imatinib mesylate is a white to off-
white to brownish or vyellowish tinged crystalline powder.

Imatinib mesylate is chemically known as 4-[(4-Methyl-1-



to brownish or yellow sh tinged crystalline powder. Imatinib nesylate is
chem cally known as 4- [(4-Methyl-I|piperazinyl) nethyl] -N- [4-nme thy 1-3-
[[4- (3-pyoidewmlidor-2- pyrimdinyl ]am no] -phenyl ]benramiusecoswstsanesul f
onate Its nolecular fornmula is C29H31N7O CH4SC3, and its nol ecul ar wei ght
is 589.7. The structure of imatinib nesylate is shown in Fornula | bel ow
Formula | [0005] Inmatinib nmesylate is very soluble in water and soluble in

aqueous bhuffers.< 5 t _is very slightl luble to insgluble in

ety b/ BEREFFRe ug Beh8Y Dl Yel 8 R Ron Tt dobd Hor sahtel M Re ar vg

subst ancgytsmiaeely) sal ubl ephonyeryesthghtby sebubbgebnidbaetbyl sukfoxide,
met hanol and ethanol, but is insoluble in n-octanol, acetone and

acet oni t PPleculafatiafimd ifesyPates BofpBundsCRaves beand dilsE 08edSCRoRT
exanpl e, Ltk it t es Pat.ent , i r far., .
"PyrinidW%gg%Erf%gtﬁégé%énd Eﬁ%cé%gggéﬁggét#§4P%g%§#£?§oﬁg$ éfgé?"l%nd

Uni ted Sthbves PateBotmAppl ichtion: No. Publication 2004/0127571 to Bhalla et
al . for "Method of Treating Leukemia with a Conbinati on of Suberoyl anilide
Hydromaxi ¢ Acid and Imatinib Mesyl ate".Both of these references are hereby
i ncorporated by reference . [0006] Imatinib nesqugg is sold under brand
name G eevec(r). G eevec(r) filmcoated tablets cqntain imatinib nesyl ate
equi valent to 100 ng or 400 ng of imatinib free bgse. d eevec(r) also
includes the follow ng inactive ingredients: coptoidal silicon dioxide
(NF), crospovidone (NF) , magnesi ungsgtearate (NF) and microcrystalline
cellulose (NF) . The tablets H opted with fegric gxide, red (NF) ;
ferric oxide, yellow I 0X Pk R

CH,SOM

Formula I.

[0005] Imatinib mesylate 1s very soluble in water and

soluble in aqueous buffers £ pH 5.5 but is very slightly
soluble to insoluble in neutral/alkaline aqueous buffers.
In non-aqueous solvents, the drug substance 1is freely
soluble to very slightly soluble in dimethyl sulfoxide,
methanol and ethanol, but i1is insoluble in n-octanol,
acetone and acetonitrile. Imatinib mesylate compounds have
been disclosed, for example, 1n United States Patent No.
5,521,184 to Zimmermann for “Pyrimidine Derivatives and
Processes for the Preparation Thereof” and United States
Patent Application No. Publication 2004/0127571 to Bhalla
et al. for *“Method of Treating Leukemia with a Combination

of Suberoylanilide Hydromaxic Acid and Imatinib Mesylate”.
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met hyl cel | ul ose (USP) ; polyethylene glycol (NF) and talc (USP) . [0007]

G eevec(r) is generally prescribed in dosages of 400 ng/day for adult

pati ents W0 200wianioe phase CM. and 600 ny/day for adult paTitsae09/08T379

accel erated phase or blast crisis. Additionally, G eevec(r) is reconmended
at dosages of 400 ng/day or 600 ng/day for adult patients with unresectable
and/or netastatic, malignant G ST. deevec(r) is generally prescribed to be

admnistered orally, with a neal and a_larg | ass of water, wth doses of
200 my” oEoE00° Re mnant e e rr Y Ll S it " B
adm ni st eeedrasc400 ng tw ce a day. [0008] Intake of imanitib, however, is

associated with undesirable side effects, including, without |limtation,
edema, n&08R8] vonmftphgnibat Ngse lamgsclies crafps, ditderhedr dBHonABE pai n,

and ot heg, adyerse I eagtlolse [ 0908 Accondingly.. 4 hele Ls,a need.fep

i mproved inmatini b formulations 0 not ect the effectiveness of

i mati ni bmabyl et decopasiaignar ©di A0Natrigngoat dodastg soife iofatiirsiisi feee

ef fects. SUMARY OF | NVENTI ON_[ 0010] The, i nventors hf\ve observed that 1V
admi ni st Paffon of GIREUEATD &9 natBs 19 i ntg?eden%% of " Efesi $PaRE €Bncl uded

that it isglbkebyrthatcemesisresuhtschr ombocal qashri ccebbgstiQbne
i matinib. 9{'he severity and/or frequency of this unwanted side effect can
t her ef or éNbBe, di nlaPBARHUDr akFftogether elNH nateddif Pharparpskglline

adm ni St?é?%%&? f(ﬁ%r)“?' a.tfho{ r‘."%&f&?r8%%”%%%&%%%35%%{@Egﬁgere' ease

in the stomach of the subject. Additionally, other upper side effects

such as dyspepaim) ; ferric  oxide, yvellow (NF) ; hydroxyproply
methylcellulose (USP); polyethylene glycol (NF) and talc
(UsSP) .
[0007] 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 Dblast
crisis. Additionally, Gleevec® 1is recommended at dosages
of 400 mg/day or 600 mg/day for adult patients with
unresectable and/or metastatic, malignant GIST. Gleevec®
is generally prescribed to be administered orally, with a
meal and a large glass of water, with doses of 400 mg or
600 mg administered once daily, and dosages of 800 mg
administered as 400 mg twice a day.
[0008] Intake of imanitib, however, 1s associated with
undesirable side effects, including, without limitation,
edema, nausea, vomiting, fatigue, muscle cramps, diarrhea,
abdominal pain, and other adverse reactions.
[0009] Accordingly, there is a need for improved
imatinib formulations which do not affect the effectiveness
of imatinib while decreasing or eliminating at least some

of its side effects.



will also be prevented or decreased by releasing imatinib in the intestine.
[ 0011] Accordingly, the instant invention addresses the drawbacks of the
current iwat2oewi74oer mul ati ons by providing, in one aspe®CI/UsR009/031379

formul ation for admnistering to a subject containing an inmatinib conpound
and an enteric matrix or enteric coating or a conbination thereof; whereby
at least 80%of the imatinib conpound is released in the small intestine of

t he subj 012] et of enbodinents, at |east a portion of the
SEimmsRndF o YRET S0

imatinib oun | formulation is in a nanoparticulate form and

the nanopeoiogl es ofet he ipathdbbsconppund furbheerceaprisenat | easy one
surface stabilizer. In sone enbodinents, the fornul ation conprises at | east

a second2@etnvetragredi enf, WARER HAy OptTenarfy behpresentdepce of
nanopartjgculate, 8r@%¥#1ﬁ§§@19ﬂ99d19?ﬂgsii%%lk§%ﬁé€r@%é f@”ﬂe§85£¥e

ingredient s selecte romanti-eneti c conpounds, anti-diarrhea conpounds,
and H2 aftagombsts. o813} ki farat her iaspectib .t heThaveatéoht prenddes a

met hod of method of treating a subject having_a di sease anenable to
et i i bEERERERYY  UmpErLPng AR TSt GriRy EOTacsub] Bot UoF GrRiat PBn

accor di ngi 4 onaByegnbadi nent t@fythepr evi ousi aspegt ofr t hejarventi onisln one
enbodi nent, the nethod adm nisters a single daily dose of the fornulation

havi ng tAémegusvaredt 16f abserm80e tignofwh gl i RFBYEDETAIUEDIDESEREPTI ON

L ooLs] ik oR By oRaregles, bt er e staphog, Lhe ! osant - appLipat on

under st onddbyipeasons ofther upper GI side effects such as dyspepsia
will also be prevented or decreased by releasing imatinib
in the intestine.
[0011] Accordingly, the instant invention addresses the
drawbacks of the current imatinib formulations by
providing, in one aspect, an oral formulation for
administering to a subject containing an imatinib compound
and an enteric matrix or enteric coating or a combination
thereof; whereby at least 80% of the imatinib compound 1is
released in the small intestine of the subject.
[0012] In one set of embodiments, at least a portion of
the imatinib compound of the oral formulation 1is 1in a
nanoparticulate form, and the nanoparticles of the imatinib
compound further comprise at least one surface stabilizer.
In some embodiments, the formulation comprises at least a
second active ingredient, which may optionally be present
in nanoparticulate form. In some embodiments, at least
the second active ingredient is selected from anti-emetic
compounds, anti-diarrhea compounds, and H, antagonists.
[0013] In another aspect, the invention provides a
method of method of treating a subject having a disease
amenable to imatinib therapy, comprising administering to a

subject a formulation according to any embodiment of the
4



which it

ordinary skill in the art and will vary to sone extent on the context in
is used. If there are uses of the termwhich are not clear to
ovoar@mady skill in the art given the context PATMS2@W/081379 s used,

per sons
"about "

sol ubl e
sol ubl e
neut r al

will nmean up to plus or minus 10% of the particular term [0016]
The phrase "poorly soluble drug" refers to those drugs that are poorly

i n aqueous nedia such as water, at neutral For exanpl e,

fLaosoBhe L0gas dLugs, L2 gae) L th%ﬁa%%§%¥i§%5ﬂ57n¥ﬁe|

poorly

ess

than abogétA8d Meain i@k hreSsa t BaRgabouta il MOASke . offOGE Agueeustsehubility

may be determ ned by any appropriate nmethod known in the art.

For exanpl e,

sol ubi | i f§viay beedetet rhedtbyfadbPng PR THepApelitFéndgent to stirred or
agitated medium nmaintained in a constant tenperature bath at a tenperature
of 3 70GEphrtrSONESEREPHEDONS established between the dissol ved and
undi ssol ved states and the concentrati on of dissolved drug is constant. The
resul ti ng08d4 1t i onFsat wrtat egdpumitdscacbifvea ageritt aray uhhlem shenfliihtyer ede

typicall
concentr
nmet hod
[ 0018]

nm " as[88t8lherelfhe heans “Ehat
|nat|n|bogg M£§

wei ght (

O IRE Gt AIV TR A VA 1R U S LA RS (O

he

ﬁgbug@@g,graV|netr|c ul traviol et spectrophonetry, chromatography.
e term"effective avera%e particle size of |ess than about 2000

or %h sUi tabl e neasur ement techni que, such as
the context in which it is used. If there are uses of the

term which are not clear to persons of ordinary skill in
the art given the context in which it is used, “about” will
mean up to plus or minus 10% of the particular term.

[0016] The phrase “poorly soluble drug” refers to those
drugs that are poorly soluble in aqueous media such as
water, at neutral pH. For example, poorly soluble drugs
are those drugs with a solubility 1in aqueous media, at
neutral pH, 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.
[0017] Aqueous solubility may be determined by any
appropriate method known in the art. For example,

solubility may be determined by adding the therapeutic
agent to stirred or agitated medium maintained in a
constant temperature bath at a temperature of 37°C until
equilibrium is established Dbetween the dissolved and
undissolved states and the concentration of dissolved drug
is constant. The resulting solution saturated with active
agent may then be filtered, typically under ©pressure
through a 0.8-micron Millipore filter, and the

concentration in solution may be measured by any

&t "iddstoeabBite SO%E hePnanopar of cul at e
spanti gl estﬁ‘é‘vgré‘ Sh#€ o1 e§§r%h@8 ahowt &g@@n{‘%nby



nunber, volune, etc.) when neasured by, for exanple, sedinentation flow
fractionation, photon correlation spectroscopy, light scattering, disk
centrif wyetoon174amd ot her techni qgues known to those of PEKiUSRoM9M3T3MAE art .
[ 0019] As used herein with reference to stable imatinib nesyl ate
nanoparticul ate particles, "stable" connotes, but is not limted to one or
nore of the follow ng paraneters: (1) the particles do not appreciably

fl occul ate or aggjeomarate dele to int egﬁarti cle j‘zltéracti ve forces or

ot her wi s&PBF GRT fRcant | §PFhéFase i n"partfcl et SF 28I 6UEr t?ﬁﬁleﬁﬁriﬁat t he
physi cal ustruct yrec okptbBer pphbhet es, | snhehadbyesgdyover tine, such as by
conversion froman anorphous phase to a crystalline phase; (3) that the

particl e§08}8] chenTal Fyrst dbiféecandrom VAR Ihera titel 9 nati5i b méSyFat e has
not been.§upj egf, 10 @o@@ahhﬂg step,alqonBRqve the el ting Qﬂ!”ﬁegétthe

imatini b mesylate in the préparation of the nanoparticles of the present
i nvent i oabofi00200%The otfer ntheonvenidmnal I'cwdrat'eon-imandpaict | cuéayeaaeti ve

agent"” shal |l . nepan an active agent which is saolubiljzed or ich has an
off ect | VEABUFhgs PAFEI 1 818F26 Tof Shraatil (FRR b0 2600 Hn MeLont

Nanopart i gul atie agchive agenisias ndefdned.heretbchaveuan effectizwe gyerage
particle size of |ess than about 2000 nm [ 0021] Gener al | y, the invention
provi desnamPer nul EPLBRSconpiticsi) ng A matdafiuy onpaiund &od afxenPeési c

T s ShaPILEELELGRRL PO, o0 B eortipat on.of Lhg. e erLe,pBi L roand, e

base (i.epecthnattoph, perige) ofcastarisad,t ofiskmatenibifunekddinng, amit hout

limtation, imatini b nmesylate . , ,
other techniques’known to those of skill in the art.
[0019] As used herein with reference to stable imatinib
mesylate nanoparticulate particles, "stable" connotes, but
is not limited to one or more of the following parameters:
(1) the particles do not appreciably flocculate or
agglomerate due to interparticle attractive forces or
otherwise significantly increase 1n particle size over
time; (2) that the physical structure of the particles is
not altered over time, such as by conversion from an
amorphous phase to a crystalline phase; (3) that the
particles are chemically stable; and/or (4) where the
imatinib mesylate has not been subject to a heating step at
or above the melting point of the imatinib mesylate in the
preparation of the nanoparticles of the present invention.
[0020] The term "conventional" or "non—-nanoparticulate
active agent” shall mean an active agent which 1is
solubilized or which has an effective average particle size
of greater than about 2000 nm. Nanoparticulate active

agents as defined herein have an effective average particle

size of less than about 2000 nm.



[0022] Derivatives of imatinib are also may be used. In one enbodi nent, the

imatinib conmpound is described by Fornula Il below. Fornmula Il [0023] In

di f f er entworzb@dilnemt s enconpassed by Formula |1, each s®b3tistapens73RL- R23
may be the same or different, and is selected, independently from each
other, froma group consisting of -H -OH -F, -d; -Br; -I; -NH2; alkyland

di al kyl am no; linear or branched O -6 al kyl, C2-6 al kenyl and al kynyl ;

g)rqal I((ZI: k#)?&e_ar or brancT?d G, 6 aclﬁt%)’)é\f/lﬁarylg%%%: )ié‘ox}l%fﬁl?\fﬁ{zgl ene)

al kyl'); gbﬁﬁilbthéa@ﬂ)1ma§dﬂi@anmp6§hd6dﬂd@%n)%ﬂh%@ﬂﬁ'maﬁﬁﬁﬂsubf onyl
sul fanmoyl, (G _6 alkyl) sulf amoyl; (G _6 alkyl)thio; (G _6 alkyl

) sul fonaﬁﬂﬁ@flaryp%ﬁﬂgon@ﬁl die:CANGHNIE: TarNHaH, i yentendc heeer bar§nd and
wher e ea a | ke Al Ky n ar e be
opti onal @ s%é}é%lrtlgte %vmlt 'onef]%% r;rg[rg)éhglrlgu%s? ?tﬁglgger%eyn{?éy %%?g%%{ed from
the gr oupncansﬁcsm ngfoia -fAHe ]Ease CI(;L eBn;, indat ivNB 2oemal kgh - candhs a

di al kyl am near ranched C2- 6 al kenyl and aI k

aral kyl ; ?Fneaﬂf o?mﬁFaﬂ& ed ‘¢ da1r§—:faxy ﬁ“?PBx}lHa}rtzﬂtMy ﬁ&%ene)
oxy (al kMg}; 12:EN, -NO 2, -COOH, COO(al kyl): -COQ(aryl); C(O)NH(O_
alkyl); -C (0 NH(aryI) sul fonyl; (G _6 alkyl )sulf onyl ; arylsulf
onyl ; sulf@ il, (@Frlﬁaaw?ﬁ)o§ullﬁlaaﬁfﬁyb a(f@l 36 sl KiAY) kehiwseq i _6nal kyl)

sul f onam de; onam de; N;i(%]% 0024 mag i ni b
corrpoundg]l'lg f%ﬁ% ?1‘[&!9% ogprg\r}enlf\ly% ? %P ec[L o% % %-bg %ma% of the
pati ent E.Odmtﬁ]alSII[Obdlm\rﬂl sh or elimnate the incidence of nausea and/or
vom ting. In one enbodinent, this result is achieved by

Formula II

[0023] In different embodiments encompassed by Formula
II, each substituent R;4¥3, may be the same or different,
and 1is selected, independently from each other, from a
group consisting of -H; -OH; -F; -Cl; -Br; -I; -NH,; alkyl-
and dialkylamino; linear or Dbranched Cl-6 alkyl, Cog
alkenyl and alkynyl; aralkyl; linear or Dbranched Cig
alkoxy; aryloxy; aralkoxy; -(alkylene)oxy(alkyl); -CN; -NO;;
—-COOH; -CO0(alkyl); -COO(aryl); —-C(O)NH(Cq1_¢ alkyl); -
C(O)NH(aryl); sulfonyl; (Ci¢ alkyl)sulfonyl; arylsulfonyl;

7



coating the imatinib conpound with a substrate which is poorly soluble or
insoluble in gastric environnent (e.g., at p H below 2.5) but sol uble at
hi gher pHyvo0@mi1a®1 e.g., fromabout 4 to about 8 . Thi #CrasRemw®3 B9t he
enteric coating ensures that at |east 80% of the imatinib conpound is

rel eased in the subject's small intestine. Preferably, at | east about 85%
the imatinib conpound is released in the subject s small intestine, nore

preferab about 90%.t he i is.rele the suhject's
smal | Fé%??ﬂ%yihnrecbﬁef 138U&§83FY§596 éﬁd6pa$f5%h Q@Y prg$efably,
about 109%@hjesumabhamt)deprragymeut@oﬁetneaeed NAnthe swbpestasy sfakhdg

intestine. [0025] Suitable enteric coatings are well known in the art and
i ncl ude, @k ehReBEY LT marst i Wﬁﬁr%oﬁﬁm@'%kkﬁingaﬁﬁﬁéwﬂal§lkﬁﬂﬁﬂasaééﬂtulose

acetate phthalate.cseli uhgseacetate Lol malelale,) bydigor pamyl oicn

met hyl cel |l ul ose p t ate, poflyvi acetat e phthal ate, amonio
nethacrybaee<nnpmbyeemﬁxﬁunh asdepeseesotﬁ unﬁenﬁkhb fraderare &EUDRAG T(r)

RTM RS, and.RL, pol acr ic acid and poly acr ate and cryl ate
copolyne?8n§bﬁﬁl%§ (ébld “Urider “t'he t?gdena %?LY?S angdL
pol yvi nyala@et/@taﬂtﬁta ytarrea@ eeetbatae,ch@adrcqurbrpam et pyé;@reéﬂayt osgqacetat e
succi nate, shel h ydrogel s and gel -form ng mat'erial’s, such as

carboxyvﬁh%ynbery@eﬁ§k%%xhhh@%@@r@atéﬂﬁg@mﬁﬁnﬁa%mﬁﬂkﬁﬁy cargiony’

carnel l o 'untca poly_ nyl cohol_,pydr oxyet hyl
ceIIqusgega ﬁ?%%r Cel;?ﬁﬁ%@ﬁ&gy arch aﬁd ceﬁ?ﬂlose baséd
Cr 0ss- Irokedapbyyner900®0Mryﬂ)thecdegweecp& arlasdl)i;nkiago) sHkevw sp; as to
facilitate_ adsorption of water and expansion of the polynmer matrix

hydr oxyp?t}bwnt&éf | dFosed hydr a&&ﬁpagw ﬁét-‘/&flUéérqwﬂosegulf amoyl, " (Ci-
¢ alkyl)sulfamoyl; (C:¢ alkyl)thio; (Ci¢ alkyl)sulfonamide;

arylsulfonamide; —-NHNH,; and —-NHOH.

[0024] The imatinib compound is formulated as to prevent
its local effect on the stomach of the patient and thus to
diminish or eliminate the incidence of nausea and/or
vomiting. In one embodiment, this result is achieved by
coating the imatinib compound with a substrate which is
poorly soluble or insoluble in gastric environment (e.g.,
at pH below 2.5) but soluble at higher pH, such as, e.g.,
from about 4 to about 8. This feature of the enteric
coating ensures that at least 80% of the imatinib compound
is released in the subject’s small intestine. Preferably,
at least about 85% the imatinib compound is released in the
subject’s small intestine, more preferably, about 90% the
imatinib compound 1s released 1in the subject’s small
intestine, more preferably, about 95%, and particularly
preferably, about 100% the imatinib compound is released in
the subject’s small intestine.

[0025] Suitable enteric coatings are well known in the
art and include, without limitation, polymer coating

materials, such as cellulose acetate phthalate, cellulose
8



pol yvi nyl pyrrol i done, crosslinked starch, mcrocrystalline cellul ose,
chitin, am noacryl-nethacryl ate copol yner (EUDRAA T(r) RS-PM Rohm & Haas),
pul | ul an,woabe%gesn casei n, agar, gum arabic, sodi um caPbPABAWYINFI379

cellul ose, (swellable hydrophilic polyners) poly (hydroxyal kyl

met hacrylate) (m w. about 5k-5,000k), polyvinylpyrrolidone (m wt . ~10k-
360k), anionic and cationic hydrogels, polyvinyl alcohol having a | ow

acetate resjdual, swel |l abl e m xture of agar_ and carbo th el | ul ose,
SOSIEE. LA IS S IR £ Py S e Rl e S
i sobut yl eRenaPeetl NpoMyvhy 1 ~30Kt 300KkpnhtnpOLYSACERAbHhdeSnSUERACAS1agar ,

acaci a, karaya, tragacanth, al gins and guar, polyacrylam des, POLYOX(r),
pol yet hytepelpxédessnh wt thoi@Oko-lE, 00Ck), tAQUAKEER(TImeadYIAEGI B yner s,

di esters_of pol yglucan,__crosslinked polyvinyl alcohol and poly Nvinyl-2-
oyrrol | dBnd: " Sod WSt S oh Rl teof &t &1(6, §° EXPLOTARCLY Ethuat & WhndBfl C |
Ltd.); hydrepbi{istpol yaBhsSyadeR asupel ysaccharddles, saml hyhngel | utpse,

sodi um or cal ci um car boxynet hyl cel |l ul ose, hydroxypropyl nethyl cellul ose,

hydr oxyptopytneet| wlloseGIT@Ir 6xyetidiyL, ceddlulhaise;l natevateéléthpsenino

car boxymet hyl cellul ose, cellu] ose ethers, polyethyl ene oxides. (e, g.
POLYOX( r FCCURAFBN Cafbi Yejb™ Mt hy Mt }P%ﬁ%@iﬂ%ﬁe?CEFﬁ§€hyaP6§§Satg'

et hyl cel kybosgg; ceblyl-ase1acetate, gLllddose putyiateiacel | ukese as
propi onate, gelatin, collagen, starch, maltodextin, pullulan, polyvinyl

pyrrol i doasboppYy Yoy Ayleodlvestrsl,, polywnnyloacetat e,sqlyoer ohrhatt9gsaei d
esters, polyagrtylanmde, pol yacrylic achd, Gonal ”?%éaolq”?%chr¥EEC1?Cid or
nethacryglc acid %e.g. E%%RA%I?%P{E ohm négﬁﬁés), ot her cr?llc 4cid
derivati ¥&€8ohs80f bht/anoestens,l ratlundlosgynszediedi tdénsylpest i gelat ghpat es,
starch, and cellulose based cross-linked polymers in which
the degree of crosslinking is low so as to facilitate
adsorption of water and expansion of the polymer matrix,
hydroxypropyl cellulose, hydroxypropyl methylcellulose,
polyvinylpyrrolidone, crosslinked starch, microcrystalline
cellulose, chitin, aminoacryl-methacrylate copolymer
(EUDRAGIT® RS-PM, Rohm & Haas), pullulan, collagen, casein,
agar, gum arabic, sodium carboxymethyl cellulose, (swellable
hydrophilic polymers) poly(hydroxyalkyl methacrylate) (m.
wt. about 5k-5,000k), polyvinylpyrrolidone (m. wt. ~10k-
360k), anionic and cationic hydrogels, polyvinyl alcohol
having a low acetate residual, a swellable mixture of agar
and carboxymethyl cellulose, copolymers of maleic anhydride
and styrene, ethylene, propylene or isocbutylene, pectin (m.
wt. ~30k-300k), ©polysaccharides such as agar, acacia,
karaya, tragacanth, algins and guar, polyacrylamides,

POLYOX®, polyethylene oxides (m. wt. ~100k -5,000k),

AQUAKEEP® acrylate polymers, diesters of polyglucan,
crosslinked polyvinyl alcohol and poly N-vinyl-2-

pyrrolidone, sodium starch glucolate (e.qg. EXPLOTAM®;



amoni a al gi nate, sodium cal cium potassium al gi nates, propylene glycol

al ginate, agar, and guns such as arabic, karaya, |ocust bean, tragacanth,
carr ageersQ 2guar740xant han, scl erogl ucan and m xt ures an@Chiuspag/081329 eof .
[0026] As will be appreciated by the person skilled in the art, excipients
such as plasticisers, lubricants, solvents and the |ike may be added to the
coating. Suitable plasticisers i nclude for exanple acetyl ated

nonogl ycer,i de I aly utyl glycolate; dibutyl tartrate; diethyl
oht ol st B e A bR ek at s E Rt byl BRERSPOT aEnyPbYDEbRat E0CG yaRri n
propyl en@ogwgebhaﬂdagﬁtl MietCd L at @21t i pEepi 0i flod dimcetdn;  dh byt yth
pht hal at e; acetyl nonogl yceride; polyethylene glycols; castor oil; triethyl

citrate; Cﬁéb?ﬁy@?FEYélc@ﬁél§lOgﬁycehbﬁroéﬁﬁ¥ﬁPélesW@nglgyF@éiéﬂoser
triaceta et hyl t ate, th t e hal at e,
' E?? g%?%g% %%I L 1,814 § g&? 2¥£%gf alate, dihexyl ; phi

butyl oct sonon pht tyl octyl pht'hal at e,
d|octylazelaueosepoxi@&Ehmkym&ﬁhﬂka tadlilsdctad, trc&éﬂbﬂbabe diethy| hexyl

pht hal ate, di-n-octyl phthalate, di-i-octyl phthalate, d|-|-decyl
phthalatEOlﬁ?tHYEﬁG@cyPUﬁﬁﬁﬁaK%t@ @“%J“¥@@degyﬂoﬁhﬂ$ﬁﬂhﬂ4? methyl

Sebacat e Ltf 2 CEtnyTRERY! Sy ara s 1o SEhRbty, 65457 Kt nar.

exenplaryceﬂaee;CCemaUﬂbgs mmn@emmkatmmﬂmuldﬁsprﬁ@ﬂmnamyengébatnnclude
t hose disclosed in the foll omnng%ﬁatents each of  which is |ncorgorated by

ref er ence®!{ 88281 Cn@téféﬁblary terFEEEBat i ndCotpddirt i onPRORY enplat ed by

the presgpt-bnygphEonpbs yAisghosad 1K (BryMagneraetc e, . gAREORs I Nduced
Water Flux as Drug Rel ease
fatty acid esters, polyacrylamide, polyacrylic acid,

copolymers of methacrylic acid or methacrylic acid (e.g.

EUDRAGIT®, Rohm and Haas), other acrylic acid derivatives,
sorbitan esters, natural gums, lecithins, pectin, alginates,
ammonia alginate, sodium, calcium, potassium alginates,
propylene glycol alginate, agar, and gums such as arabic,
karaya, locust bean, tragacanth, carrageens, guar, xanthan,
scleroglucan and mixtures and blends thereof.

[0026] As will be appreciated by the person skilled in
the art, excipients such as plasticisers, lubricants,
solvents and the like may be added to the coating. Suitable
plasticisers include for example acetylated monoglycerides;
butyl phthalyl butyl glycolate; dibutyl tartrate; diethyl
phthalate; dimethyl phthalate; ethyl phthalyl ethyl
glycolate; glycerin; propylene glycol; triacetin; citrate;
tripropioin; diacetin; dibutyl phthalate; acetyl
monoglyceride; polyethylene glycols; castor oil; triethyl
citrate; polyhydric alcochols, glycerol, acetate esters,
gylcerol triacetate, acetyl triethyl citrate, dibenzyl
phthalate, dihexyl phthalate, butyl octyl phthalate,

diisononyl phthalate, butyl octyl phthalate, dioctyl
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Mechani sm Through Cationic Euragit RS 30D Fil m Coatings, The AAPS Jour nal
2005, 7(3) Article 67, E668-E677. Wagner discl oses pol yner-coating

conposi t iwAdaI7eust ai ned rel ease oral dosage forns usiPAT/US20000813¢9

pol ynmet hacryl ate sol d under the tradenane EUDRAG T(r) RD by Degussa GrbH,
of Dussel dorf, DE. [0029] Another exenplary enteric coating conposition
contenpl ated by the present invention is disclosed by N. Huyghebaert et al

., Invitro Evaluation o ti nmers for Enteric Coati .and Human

i eal TarGRLERG: POt Oral  TOUNRC of  BRarARELIL o r 808 L 2008

26-27. Hgyghebapekyet ghtnashud] edanunesedsicaphonhCape| ynet haceytates sol d
under the tradename EUDRAG T(r) for evaluation of enteric properties and

il eal taP@Ebﬁh@te[O@BO} PABY ePhéhﬁé@Fﬁen@loﬁ PH@GEYésEhthﬁhQEﬁtl@h—
conpri seg_ 5'@Hﬁﬁg¥g§yndtrg|§t5£9 prqggg% Ie& trix.

Wth the p arna ut| y acCeptabl e typ anDunt o sur actants and or
eXC|p|enéShylhexyablehdw@aMeungeshe&,emHjthxykatfﬁﬁbﬂ@@ﬁen anoungs

sufficient t resent the drug.in. a sioJogically absorbable form [0031]
SuitableeHﬁY?Fg t 8FF PEecoﬁgg FBFE& b?e%ﬂgab?esent i nvention include

hydr ophi [pg2pp! yrers, hygf@ﬁ@lec pekymnsgnd madides t herggheihys! uding
but are not Iimted to, nlcrocrytalllne cel ['ul ose, sodium

carboxyn@@h?ﬁ@@lﬁbﬁ@sekﬂhydbk?al@mﬁﬁﬂﬂhnoS@geéuéﬁnaleClude those

nydr oxypoeXt UELY! g6l | hgse andohydroxypropyLoel Lulgse, cpolxethy ene

oxi de, ul oses such as ne ose’ an eIWu ose,

polyethyhenergbyaﬁéd pol yyrayepyerol i done, cel |l ul ose acteate cel l ul ose

acetate butgrate, cellul ose acteate phthal ate, cellul ose acteate
[0028] One exemplary enteric coating composition
contemplated by the present invention is disclosed by K.G.
Wagner et al., Anion-induced Water Flux as Drug Release
Mechanism Through Cationic Furagit RS 30D Film Coatings, The
AAPS Journal 2005, 7(3) Article 67, E668-E677. Wagner
discloses polymer-coating compositions for sustained release

oral dosage forms using cationic polymethacrylate sold under

the tradename EUDRAGIT® RD by Degussa GmbH, of Dusseldorf,
DE.

[0029] Another exemplary enteric coating
composition contemplated by the present invention 1is
disclosed by N. Huyghebaert et al., In vitro Evaluation of
Coating polymers for Enteric (Coating and Human TIleal
Targeting, International Journal of Pharmaceutics, 2898

(2005), 26-27. Huyghebaert et al. studied numerous cationic

polymethacrylates sold under the tradename EUDRAGIT® for
evaluation of enteric properties and ileal targeting.

[0030] Another embodiment of the present invention
comprises the imatinib compound, distributed throughout a
tablet matrix. With the pharmaceutically acceptable type

and amount of surfactants and or excipients, the tablet,
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trimellitate, polyvinylacetate phthal ate, polyal kyl net hacryl ates, pol yvi nyl
acetate and m xture thereof . [0032] One such matrix material conprises one
or nore ewoi2pienreisel ected fromthe group of fatty al cebadius2emiogisyceri de,
partial glyceride and fatty acid ester as taught in U S. Patent No.
7,175,854, herein incorporated by reference. According to one exanple, the
active ingredient is di spersed | ) in an exci pient matri x conposed of a
m xt ure conFrlsin Ieaﬁg one cohol and at Ieas% one sol

i b

d
paraffin! )lpﬁe e@chﬁ rﬁgﬁrl 9 58y YFOEN xt l%ﬁﬁ%?lt?ng at

| east 0”@ré§éﬂ£¥@§é'@§u@nﬂnaé bﬂ@glo@a@l§@hng peEatbhpiel Ebmin an
excipient matrix conposed of a m xture conprising at |east one parti al

gl yceri dé0BAdl at | eastabhe sBRidiparafffhielsi vyonhcanlekedpi Brit Raerix
d.o at f d t | t
compose és@n?}?%@%ﬁtgggp g2 %ﬁé?ﬁﬁ%ﬁﬁ?% é%ig%@fé eﬁg&?épﬁﬁﬂ i@t leas

one solid para hese matfices T ase the active
i ngr edi epplymeasconhrol hedtmmrser the e, paritriclelisige and canposnvton of

the matr exhi bit good fl ow charact ristics, conpressibility by a
un T orm ol GERy of Sori ve THSTeH Sl 1 he' ched 1GEoREr d-I abFPaluet i ve

'ngred'eB&§bo§yﬁeth%b@elﬂﬁib§éb ComMpelRealikt; 1ice 1003 3isklse t os@ghi evgs
t hrough choice of the matrix excipients, an acid resistance so that it is

possi bl env@reKgrEase ety aFcf 6rABSEOo dﬁ@@enstQFPHYBﬁOBEiﬁeié@i@ﬁént
coat i ng $El§e%h§?é§éi§xgagt'%%&ylk%Q§%hﬁé%%t%g&ﬂ§Q%%aR%gB§?&éE%uﬁé Lhe
present Tnvention I'S described i'n U'S. "Pat. . 7,157, 0 shi "ét a
("the | Cen®at ent), drerehyelincorpor at ed by prefyerendensThe | OO Hayent,
di scl oses a controlled rel ease multilayer
polyvinylpyrrolidone, cellulose acteate, cellulose acetate
butyrate, cellulose acteate phthalate, cellulose acteate
trimellitate, polyvinylacetate phthalate,
polyalkylmethacrylates, polyvinyl acetate and mixture
thereof.
[0032] One such matrix material comprises one or more
excipients selected from the group of fatty alcohol,
triglyceride, partial glyceride and fatty acid ester as
taught in U.S. Patent No. 7,175,854, herein incorporated by
reference. According to one example, the active ingredient
is dispersed i) 1in an excipient matrix composed of a
mixture comprising at least one fatty alcohol and at least
one solid paraffin, ii) in an excipient matrix comprised of
a mixture comprising at least one triglyceride and at least
one solid paraffin, iii) in an excipient matrix composed of
a mixture comprising at least one partial glyceride and at
least one solid paraffin or 1iv) 1in an excipient matrix
composed of a mixture comprising at least one fatty acid
ester and at least one solid paraffin. These matrices are
highly stabile, release the active 1ingredient in a
controlled manner by the particle size and composition of

the matrix, exhibit good flow characteristics, good
12



conposition conprising a matrix formng gelling agent which is intended for
controlled delivery of active agent to nmaintain therapeutic effective
concent r aWDap@/11T40¢ matri x form ng gelling agents are se@C&aiSea9fnssne gr oup
consi sting of hydroxypropyl nethylcellul ose, nethylcellul ose, hydroxypropyl
cel l ul ose, carboner, carboxy nethyl cellul ose, gumtragacanth, gum acaci a,
guar gum pectin, nodified starch derivatives, xanthan gum | ocusta bean
gum sodi um al gi nat the nmost preferr bei ng hydr oxypr opyl

Tet by oePPOPBSEE B £ e L B0 el e i B i orft et o T GHREPAEPFai o

swel |'s and geles, choemdry mBtalXaplractidte dhatngpbaapscthe «gap. ,retgased and
also rel ease the active agent in a controlled manner. [0034] Another matrix

forni ng §8RFIRgPagertPer the 10O Pat eRPSFSLhYdr BRYprEpyFVaet hyRECPHDI ose
whi ch haéhgigé589skﬁﬁ %@t&qﬁ %@Q%.'E&Rﬂ?4%99QMEQ§ f%%f%#%ﬁcéOg OQQaEpS
I hyl cel T'u ?VIS

Sui tabl e commerci ally avail able roxypropyl et ose cosity
3000 5600tcPRy imsavidillcable thderatske dff adeanr Kobkshaceld19pdddd antthet hy

cellul ose (vis osité 80000 120000 %P) avai | abl e under .t he trademark
thhocel??)aRFéiﬁff 9387 AnSEtherIs i t abt eSHBET X cOAPosPLion cont enpl at ed

by the presssi inveabieari nelivdes o hose deseri bed igrMenBak yoshrebnal .,
Synchroni zed Rel ease of Sul piride and Sodi um Decanoate from HPMC Matri ces
A Rationaf Asdaded olEnfarfce Bakpi Nade AbsorpiPén ton PhghRatet neésti ne,

Pharnace L£§8"$%%e%%%%néﬁﬂ g}e 'iQFOrééggg%d1%;1}%%Q%egggplDghe
I ncor porate by ref erence.” '‘Bal tom=et al . I SClose " matri X compositions
conpri si hgovar peagnanodntss 1ofsesodiaum decanoatel antde HPME andut heiaydif f er ent
erosion rates.  Yet . , , . :
composition comprising a matrix forming gelling agent which
is intended for <controlled delivery of active agent to
maintain therapeutic effective concentrations. The matrix
forming gelling agents are selected from group consisting
of hydroxypropyl methylcellulose, methylcellulose,
hydroxypropyl cellulose, carbomer, carboxy methylcellulose,
gum tragacanth, gum acacia, guar gum, pectin, modified

starch derivatives, xanthan gum, locusta bean gum, sodium
alginate, the most preferred being hydroxypropyl
methylcellulose, 1.e. Methocel®, which on contact with
gastric fluid swells and gels, forming matrix structure
that entraps the gas released and also release the active
agent in a controlled manner.

[0034] Another matrix forming gelling agent of the ‘100
Patent is hydroxypropyl methylcellulose which has a
viscosity in the range from 4,000 cps to about 100,000 cps.
Suitable commercially available hydroxypropyl
methylcellulose (viscosity 3000 5600 cP) is available under

the trademark Methocel® K4M and methyl cellulose (viscosity

80000 120000 cP) available under the trademark Methocel®
K100M.
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a further matrix conposition contenplated by the present invention is
disclosed in M. H. Amaral, et al ., Effect of Hydroxypropyl

Met hyl celWwol2o0e11240d Hydr ogenat ed Caster G| in Naproxen®@CRalSe@9®3Brom

Sust ai ned- Rel ease Tablets , AAPS Pharnfci Tech 2001; 2 (2) article 6 and
RO Wllians 111, et al ., Method to Recover a Lipophilic Drug from

Hydr oxypropyl Methylcellul ose Matrix Tabl ets, AAPS Phranfsci Tech 2001, 2 (2)

ticl th h ted b f h
PRI TIELY QRS- SRR i e e e Oy Do A et
matri x tabl et cemrpkiesi-nNgi Kk ophi | 116 (1HRME) @aaseyﬂmm@(hyldrmgenat ed

caster oilé products, filler, and buffers on the rel ease rate of naproxene
in rats.Bpoogs] S@FIIaiurthéYH§GFPébF@dd|§9é?§ﬁ@n @6np5§#?#6h§ecoﬁﬂ€nplated

by the u hpse composj t

Pﬁbllcafsgggﬂ%oggégg%ggg ang%ﬁggﬁg%rrespon A i% é@?gﬁaé@,£5

20050048E8hb0th ofswwpijmxhaveA&h@r@kﬁkﬁz"Smhld ihspeﬂsmnn ohtdacriokj nus";
and . Yanashita ablis t of Ne e Me for

3011 0 Di LT SrGrC kb bl SO TR rTako bl fras No{ nber na Whal LpS0r bl Sof

Phar maceytt£5n26 42003t 69 Yy @Eke@&n@@'Ch @éﬁubﬂC@%pQﬁﬁteQ1§&16§éerence

herein.[0037] In yet another enbodi ment, the imatinib conpound may be in a

f or m of @ﬁtéﬁﬁls@QWPQﬁlEﬂﬁ§ﬁén§p@@rléﬁ@@psﬂﬁéYéﬁ@VmQW@Wﬂ&&uaQ§nté@@éU@oat|ng

Exenpl aré{e?%}f{)gjcé h3 'H%%dedaﬁqq "MQ Ek%&é%o%ro%ﬁ%' Algahol , yLsopropyl

al cohol car onate ace ate al cohol benz 1 benzoate,
propylenegL@unﬂheri mgtbmkyléﬂmﬁﬁSHXﬂcﬁldb@ﬁtb%bﬂa@@mﬁnbﬁetﬂmi|§resuﬁh as
cottonseed oil, groundnut oil, corn}ggrn10|l olive oil, castor oil, and
sesane OFPV66F§€ N discloséd in H Amaral, et al., Effect of
Hydroxypropyl Methylcellulose and Hydrogenated Caster 0il
in Naproxene Release From Sustained-Release Tablets, AAPS
PharmSciTech 2001; 2 (2) article 6 and R.O. Williams III,
et al., Method to Recover a Lipophilic Drug  from
Hydroxypropyl Methylcellulose Matrix Tablets, AAPS
PhramSciTech 2001, 2 (2) article 8, Dboth of which are
incorporated by reference herein. Amaral, et al. discloses
the effect of wvarying compositions of double compressed
matrix tablets comprising hydrophilic (HPMC) and
hydrophobic (hydrogenated caster o0il) products, filler, and
buffers on the release rate of naproxene in rats.
[0036] Still further suitable dispersion compositions
contemplated by the present invention includes those
compositions disclosed in U.S. Publications 20060177500 and
its corresponding PCT publication WO 2005004848 both of
which have the title *“Solid Dispersion of Tacrolimus”; and
K. Yamashita, et al., establishment of New Preparation
Method for Solid Dispersion Formulation of Tacrolimus,
International journal of Pharmaceutics 267 (2003) 79-91,

all of which are incorporated by reference herein.
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tetrahydrof urfuryl alcohol, polyethyleneglycols, fatty acid esters of
sorbitan, or m xtures of these substances, and the |ike. [0038] Additional
non- | i m twogo@xamies of controlled rel ease matrices ar @Caaseonoes7¢n U. S.
Pat. Nos. 6, 326, 027; 6, 340, 475; 6,905,709; 6, 645,527; 6,576, 260; 6, 326, 027,
6, 254, 887; 6, 306, 438; 6,129, 933; 5,891, 471; 5, 849, 240; 5, 965, 163;

6, 162, 467; 5,567,439; 5,552,159; 5,510, 114; 5,476,528; 5,453, 283;

5. 443 846- 5.403.593' 5 378 462 5.350.584- 5. 283 065 5 273.758
5,266,33?9027&02,1 B: Y§T1 ,?§h§r5§T§%§§%ﬁ?t5,%%§,ﬁﬂﬁt%ﬂ 3tg9gound
5, 023, 08Qay5p0071n790;ft AnD HY, QD erthi 852088 4u58:28986n 4, 88425981 28844, 909;

4,834,984; 4,828,836, 4,806,337, 4,801, 460; 4,764,378; 4,421, 736;
4,344, 431:1tR13480he89nter346 CPOY;1 W 23068 L A, V1 320753 f 5591 lagude,

5, 965, 161; 8,452, . 254, 16, 2: 5 6; 4., 786; d 5,
919 ,826%?t?8§§9flﬁ§t3§?§§fhgg%g%ené?§¥§ﬂénﬁﬁﬁ%%%ﬂgglt%gzﬁg%}btgFEQT
char act ecazkdnasean cadyit iacadeice boenzti he adantwdl, | ecerdeltl veeyzobtehe

active agent to an_environnment, of use. enpl.ary osnotic vi ces.incl ude

Those. d BEPEELA ERLTHEL of | owi iy HateEE eatn of hreh Y SEPREST horat o0 by
referencgiis| 0040} YsScoRabnshea 4i1014,@Z3hddhkhesuwesc&tn aberm (1the ' 334
Patent") which discloses an osnotic device for thecontrolled and conti nuous

del i veryodtva draigl whercgisittthe @évice @ofpriseRNa ) Oaleor edépAtaP Al ng a
R R e s o B
sem per neabtes| afi naprandag, ) & passagesay ofhi thegomunistatres:«,heagare with
t he exteg%grlgiethe devi ce. The
[0038] Additional non-limiting examples of controlled
release matrices are described in U.S. Pat. Nos. 6,326,027;
6,340,475; 6,905,709; 6,645,527; 6,576,260; 6,326,027;
6,254,887; 6,306,438; 6,129,933; 5,891,471; 5,849,240;
5,965,163; 6,162,467; 5,567,439; 5,552,159; 5,510,114;
5,476,528; 5,453,283; 5,443,846; 5,403,593; 5,378,462;
5,350,584; 5,283,065; 5,273,758; 5,266,331; 5,202,128;
5,183,690; 5,178,868; 5,126,145; 5,073,379; 5,023,089;
5,007,790; 4,970,075; 4,959,208; 4,59,208; 4,861,598;
4,844,909; 4,834,984; 4,828,836; 4,806,337; 4,801,460;
4,764,378; 4,421,736; 4,344,431; 4,343,789; 4,346,709;
4,230,687; 4,132,753; 5,591,452; 5,965,161; 5,958,452;
6,254,887; 6,156,342; 5,395,626; 5,474,786; and 5,919,826.
[0039] In a further exemplary embodiment, the tablet is
characterized as an osmotic device for the controlled
delivery of the active agent to an environment of use.
Exemplary osmotic devices 1include those disclosed 1in the
following patents, each o0of which is incorporated Dby
reference.

[0040] U.S. Pat. No. 4,014,334 to Theeuwes et al., (“the

‘334 Patent”) which discloses an osmotic device for the
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two sem perneable | amnae maintain their chem cal and physical integrity in
the presence of the drug and fluid fromthe environnent. The passageway

di scl osedwDr0ada 740334 Pat ent i ncl udes an aperture, orifiPCEUSROOBE72 hr ough
the |l am nate formed by nechani cal procedures, or by eroding an erodible

el ement, such as a gelatin plug, in the environnent of use. [0041] U. S

Pat. No. 4,576,604 to Guittard et al . ("the 604 Patent") discloses

several dif t .enbodi nen $ of an noti c de ice aV|n a dr.ug t he
core andoartFRblea o Lrpne ety e e Gbr & Spde pranaye bie

embodi meatvotet heo@sADiE €: dey) ces cd seSntainidCoLe genkal ahag andrug
formul ati on which can include an osnotic agent for controlled rel ease of
t he drug©S%O§19 §§ﬁﬂberﬁéa@lé%ﬂ%ﬂeﬁﬂﬁﬂﬁﬁﬁn#@ﬁ%ﬁﬁﬁ%me$U%%@W$ﬁﬁ%%abh@

| am na, P?add'm%l@hcrﬂl? {4 | am na, . P”s%%%r}@@%%ﬁe qhe corl amyna

cont ai ni ng and a passageway Ich co ni cates e wth the
exter|oraoflhherdeW|eemlbaamébbWeSlaﬁama Nandd, 673 405s s @g&Guat t andcet al

("the '405 Patent"” cl oses an _osnptic device c risi a ) a_core,
Conpar t nORETCESHELER! hica CHEReriEall GHeer o dif T 0 oer BaEl o wal |
contai ni pgoa Q@ﬁ@kb%h@bb@genha%ﬁh%%UHQEH%ﬂAY%<NHK%1ﬁ”Kkﬁé&1@él|eéﬁ& one
passageway in the wall of the osnotic device which is formed when the

osnoti c Bevpeeals intard thl uid éhg romeencof ofdsechddrhig fangd df éehtlact s
and th“f!&%ﬁ%ﬁ%%k@'r%%%{q'tc' a'Th%Q%gséa%Ee%%" cereify, the, fospgd
passageway comunicates wth the compartnent it e osnotT¢ device and the
ext eri orratethhe idevice 4 oandisgpartsireg t beibeonef icai aboagenthrfawam t hee
compartment  when the devige 1Sl Ihe TLubd gayLLonment, of oding an
erodible element, such as a gelatin plug, in the
environment of use.
[0041] U.S. Pat. No. 4,576,604 to Guittard et al. (“the
'604 Patent") discloses several different embodiments of an
osmotic device having a drug in the core and at least one
lamina surrounding the core. Specifically, one embodiment
of the osmotic device comprises: a) a core containing a
drug formulation which can include an osmotic agent for
controlled release of the drug; b) a semipermeable wall
comprising an inner semipermeable lamina, a middle
microporous lamina, and an outer water soluble lamina
containing drug; and c) a passageway which communicates the
core with the exterior of the device.
[0042] U.S. Pat. No. 4,673,405 to Guittard et al. (“the
'405 Patent") discloses an osmotic device comprising: a) a
core, or compartment, containing a beneficial agent; b) an
inert semipermeable wall containing a beneficial agent
surrounding the core; and c) at least one passageway 1in the
wall of the osmotic device which is formed when the osmotic

device 1s 1in the fluid environment of use and the fluid

contacts and thus releases the beneficial agent 1in the
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use. The '405 Patent discloses the use of an erodible elenent to formthe
passageway. [0043] U S. Pat. No. 5,558,879 to Chen et al . ("the '879

Pat ent ") wbD=2009281a controll ed rel ease tabl et for watePS®IUSRIR/OBTAYS i N
whi ch a passageway is formed in the environnment of use, i.e., the GI tract
of a person receiving the fornulation. Specifically, the controlled rel ease
tabl et consists essentially of: a ) a core containing a drug, 5-20% by

wei ght of wat er _sal ubl e osnotic agent, a water sol ubl ol ymer Dpbj nder and
n phar matBht cAeEai o e aRdeBe A oIS CRERSPARa et NG arbhnd t he
core congbsbhhgmessenti ally 6fmot 1) amviiRrRerasustaknesdtieliease €£oaheng
containing a plasticized water insoluble polynmer and a water sol uble

pol yner ; aRdce2) fam owtiePahimetH at€'¢ el Basefesatiing a@enmttai nityt a @reg and a
wat er so 0 . Pa ND. 810, al-. ("the
' 502 Pat%§$ﬁ§rgﬁéﬁﬁggg§kagﬁ%iﬁ%%?%xgoéggggf5??\#%fggiléﬁké?ﬁﬁﬁéﬁgi%gle drug
or a conbgsaati ofhef atdh veadrugs whschoseapritsesusa )o@ @or eecodfniai ng t he
first and.second drﬁ s; b % a wall surrounding the core conprising

cel | ul os81&8§Iat E°a ngyHP x§propyFeeYtul ose; ¢ ) a passageway in the wall
for deliygpssg theydsugbs);, and ¢, 658, lani na ahdrhesouisi de-ghet hgyval |
conprising the active drug(s), at |east one of hydroxypropylcellul ose and
hydr oxypFepgnhtiret Kyissdldsgsose, cand rpdllgd( ethygasre brPdef fior enddfAting t he

rechant ol 4oL ALy phapmepki petcs o Lhe el LOQIS] 1S pat. N

4,801, 46 i scl oses an osnotic dosage

form f oredel rwenényg anfacuisee driug..,Spetid i cal | yprddte osfotac person
receiving the formulation. Specifically, the controlled
release tablet consists essentially of: a) a core

containing a drug, 5-20% by weight of a water soluble
osmotic agent, a water soluble polymer Dbinder and a
pharmaceutical carrier; and b) a dual layer membrane
coating around the core consisting essentially of: (1) an
inner sustained release coating containing a plasticized
water insoluble polymer and a water soluble polymer; and
(2) an outer immediate release coating containing a drug
and a water soluble polymer.

[0044] U.S. Pat. No. 4,810,502 to Ayer et al. (“the '502
Patent") discloses an osmotic dosage form for delivering a
single drug or a combination of active drugs which
comprises: a) a core containing the first and second drugs;
b) a wall surrounding the core comprising cellulose acylate
and hydroxypropylcellulose; c) a passageway in the wall for
delivering the drug(s); and d) a lamina on the outside of
the wall comprising the active drug(s), at least one of
hydroxypropylcellulose and hydroxypropyl methylcellulose,
and poly(ethylene oxide) for enhancing the mechanical

integrity and pharmacokinetics of the wall.
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dosage formconprises: a ) a core containing varying anmounts of the active
drug; b ) a sem perneable wall surrounding the core conprising varying
amount s ovoceddulwse acetate or cellul ose triacetate an@Crarsgimagssmpunts of
hydr oxypropyl cel lul ose; ¢ ) a passageway in the wall for delivering the
drug fromthe core; and optionally d ) a lam na on the outside of the wall
conprising the active drug. The core can also contain one or nore of sodi um

chl ori de ,crocrystalline cellul ose y Xypropyl t hyl cel I ul gse
nagnesiuﬂ?g%ggrateﬁ'gndEgﬁﬁy b@rny?p§9$b€%§oﬁ§) B¥$ﬁgeﬁﬁgs géma gPéthis
devi ce cangext enddlimqughgt el sess perpeabl enoedd abeseger tiyeughrbeth the
sem perneabl e wall and the outer |am na. The passageway al so includes

mat eri al et haererddeddr fehtrei ndrhe- envi PPAREALCBE LYise. tO04BFMOLSC Pat .
No. 5,68 t v al . (" ' " ' 0
controlIéaggé?egggﬁdgéggggfgéérfjdébf%2%%6%%§55ﬁ%g£6a%?p%fﬁ%r%ﬁégﬁ%aining a
drug, anoodpthenaktdasmotircgagént =argknoptdomsdblexcifl enssrrbundandetayed

rel ease jacket conprising at |.east one of a Einder, an osnotic _agent and a

| ubri cant °Str r'otttdfi nig-the core;"%c ?maugéﬁiﬁ% néﬁﬂﬂéﬂﬁﬁﬁbréﬁgtéﬁﬁroﬁﬁding
the del ayedinebsase jackel-candopti onahly hawi-pgng passagaways d )oa
drugcontaining |ayer either on the outside of the sem perneabl e menbrane or
bet ween RHerssrPpepreadl euherdr are avd PREsdERaAREd Rl dd¥e acket foand e )
an optio . i Cc coat eithe t.he outsi de t he .dr ug- t ai,ni ng

| ayer, bg 3ég%£?ﬁg dﬁﬁg-g%hbgi%fﬁg Hgyér%gnﬁ’thgﬁgeﬁ%6%#%%%%&2 %ﬁnb?ane or
on the outside afn t heesemtperdeablfe tesbrwane whenpt heicugeent acning | ayer
is between the del ayed rel ease Qacket and

drug. The” core can lso contain one or more of sodium
chloride, microcrystalline cellulose, hydroxypropyl
methylcellulose, magnesium stearate, and
poly(vinylpyrrolidone) . The passageway of this device can

extend through the semipermeable wall alone or through both
the semipermeable wall and the outer lamina. The
passageway also includes materials that erode or 1leach in
the environment of use.

[0046] U.S. Pat. No. 5,681,584 to Savastano et al. (“the
'584 Patent") discloses a controlled release drug delivery
device comprising: a) a core containing a drug, an optional
osmotic agent and optional excipients; b) a delayed release
jacket comprising at least one of a binder, an osmotic
agent and a lubricant surrounding the core; c) a
semipermeable membrane surrounding the delayed release
jacket and optionally having a passageway; d) a drug-
containing layer either on the outside of the semipermeable
membrane or between the semipermeable membrane and the
delayed release Jjacket; and e) an optional enteric coat
either on the outside of the drug-containing layer, between
the drug-containing layer and the semipermeable membrane or

on the outside of the semipermeable membrane when the drug-
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t he sem perneabl e nenbrane. [0047] U. S. Pat. No. 6,004,584 to Faour et al
("the Faour '584 Patent") discloses an osnotic device capable of providing
a br oaderwpangel1of01i ndependent rel ease profil es for onePOIT/USRINS/ 03T ve
agents either sinultaneously or sequentially due to the particul ar

i nprovenents. The device includes a conpressed core conprising a first
active agent and an osnotic agent for controlled and conti nuous rel ease of

the d , b ).a. ' bl mb di t.h d havi
pr et or natopasLBbBiay S Fér di PUHE HenbPand-UaRRY HErHe o 10 e 1 rufd i n

the envi rpaneshipérysepandnsubstantially inpernmeable to the first active
agent; c an inert, conpletely erodible water sol uble polynmer coat

conprisi ABOBdly (vVn§t pytatol i Hone)©-004i iyt dcet Beeyrcopol yaer pakbfally or
subst ant j C I I rr j he_seni per. n
pluggingtghg¥pa§§gg§&§§¥F§Htﬁgﬁﬁgégb%ngnd%%hgﬁl%i?%%ﬁa g%%%ﬂggﬁpgfsing a
second aptovedagenta floroadeediraheer ebfasedepbehbiendr ugslamrer epnof heefi r st

active agent is released fromthe core after. the pol. r coat has partially
or compl 6bBI PR sS0T VBAT6r  GIBUEY, HFRFThe THTEE AAdTELEaAg Hetbvebhgent s

are rel easgdehnt g1t e gage pr difibergptrepyispnnmentsoPbnbsest o proyibde a
control l ed delivery of the one or nore active agent. The Faour '584 Patent

t eaches #fatcehéenfilpgesand CoBPERE Sact iane dramimalys e thef sape drbgve[ 0048]

Prar TRoelLAR GFTEOT LA 0CR 000 4 LDEL DYERLLOT, I B RaGRTET e

agents, sweebeaer sof fl avner i ngragent sp) pr eser vatiiyesmehufiker spembrane
surrounding the core and having a preformed passageway
therein, the membrane being permeable to a fluid in the
environment of use and substantially impermeable to the
first active agent; c) an inert, completely erodible water
soluble polymer coat comprising poly(vinylpyrrolidone)-
(vinyl acetate) copolymer partially or substantially
completely surrounding the semipermeable membrane and
plugging the passageway in the wall; and d) an external
coat comprising a second active agent for immediate release
of the drug, wherein the first active agent 1s released
from the core after the polymer coat has partially or
completely dissolved or eroded, and the first and second
active agents are released 1into the same or different
environments of use to provide a controlled delivery of the
one or more active agent. The Faour ‘584 Patent teaches
that the first and second active drug may be the same drug.
[0048] Pharmaceutical compositions according to the
invention may also comprise one or more binding agents,
filling agents, lubricating agents, suspending agents,
sweeteners, flavoring agents, preservatives, buffers,
wetting agents, disintegrants, effervescent agents, and

other excipients. Such excipients are known in the art.
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wetting agents, disintegrants, effervescent agents, and other excipients.
Such excipients are known in the art.[0049] Exanples of filling agents are
| act ose wOchgsdrniadoe, | act ose anhydrous, and various st aPChas2000%3T3p9 es of
bi ndi ng agents are various cellul oses and cross-1|inked

pol yvi nyl pyrrolidone, mcrocrystalline cellulose, such as Avicel.RTM PH O
and Avicel . RTM PH102, mcrocrystalline cellulose, and silicified

m crocry | Li ne cellul ose (PraqSolv CTM ). [0050] Suitable_ lupricants,
"hel i nE0BARkCS CRERTREES on Fta t | ShabrTe Ly BECERE povths ¢ oTBECOSS
conpr ess@dnoBy@r&ot| 0i dalctsidd commy oxdele, sdueh as;Aerqasd | . RIM-cRO9; talc,

stearic acid, magnesium stearate, calciumstearate, and silica gel. [0051]
Exanpl esedfrBhest efer sParelady aatlkal ofcarvpfiebal SHEEEEABES s@BA as

sucr 0se, cXXLLLOL . s0di um spochariyv, ayalap e asparyanp,.apdcageulLane.

Exanpl es o | avori ng agerits “are nasweet (trademar
bubbl e gualttavee, andhf pgi AilcaMarsM.arfilttie drndkerv] OO 2R TiEXarpl €8, of

preservatives are assi um_sorbate, nethyl]paraben ropyl par aben, benzoic
o andntreosar B BPbiRe CEuTaretr paraitl St oh o By Shaht hes

but yl par gben,13ksohplsssuchsascethy) .or benzyl al cohol, phenolic conpounds
such as phenol, or quartemary conpounds such as benzal koni um chl ori de.

[0053] SiPPaBle di Puéhtblenéhbdécpharmmdadtlivédincy aasedpt dbtat i qektoRil | ers,
such as g%&ro%’ié%%ﬁﬂ% celel ul gse, plo%v%{ gse,. di basi chxﬁé%'éé'?é&fms??ét €,
sacchari des, and/or m xXtures of any of “he f or egoi ng. anpl es’ of "di'l uents
i ncl ude ootiocdyst aliliimenceliladiake, sweh as Aerosil.RTM. 200, talc,
stearic acid, magnesium stearate, calcium stearate, and
silica gel.
[0051] 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.
[0052] 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 gquartemary compounds
such as benzalkonium chloride.
[0053] Suitable diluents include pharmaceutically
acceptable inert fillers, such as microcrystalline
cellulose, lactose, dibasic calcium phosphate, saccharides,
and/or mixtures of any of the foregoing. Examples of
diluents include microcrystalline cellulose, such as
Avicel® PH101 and Avicel® PH102; lactose such as lactose
monohydrate, lactose anhydrous, and Pharmatosee DCL21;
dibasic calcium phosphate such as Emcompress®; mannitol;

starch; sorbitol; sucrose; and glucose.
20



Avicel (r) PH A and Avicel (r) PH102; |actose such as |actose nonohydrate,

| act ose anhydrous, and Pharnat osee DCL21; dibasic cal ci um phosphate such as
Enconpr eswOr2poy/rredomi t ol ; starch; sorbitol; sucrose; andPgrisSeae/0p3054]
Suitabl e disintegrants include lightly crosslinked pol yvinyl pyrrolidone,
corn starch, potato starch, maize starch, and nodified starches,
croscarnel | ose sodi um cross-povi done, sodiumstarch glycolate, and

m xt ur es reof . [0055] . Exanpl es of effervescent. agents are efferyescent
coupl es £§§§4 s an 8?63&%% acidgéﬁanﬁegﬁ?BBﬁate o?ngﬁﬁé?bonatg?ggﬁx¥able
organi ¢ agbds1inrbydepofigriayanpherr@itidoghe,t ardani ¢, stmtde, fupBats,

adi pic, succinic, and alginic acids and anhydrides and acid salts. Suitable
car bonat 8828A8, bNéarBoR&LES Ny nANGde10F o 1 X afipt €S 29di BhPearbdRat @sesodi um

bi car bon . _pot assi carhe , P ssium Dbi onaty esiu
car bonat gel%)gélcl)‘gl’ um%o;ggl ﬁpgd' car oeﬁ’at ef%ﬁ- I%lysi n%&%gér%ongi gf,coan%%ér gi %]n%e
car bonateixflitesnabeveby, only the sodi um bi carbonate conponent of the

ef ferves oupl e may_be presepnt. [0056] In another as t of the
Chvent | ohODRST ot FAFBo Lo et ST S | ASR REncH &t PP aTeS ot
Nonli m tipgpdbscussian at nanopajidculat e fif mafy i nati phbosesyLatgri s

provided in U 'S. Publication 20060275372, which is incorporated herein by
ref erenceifarbesaenti ratyralBeE eprygantfe ardifspat iféudat e for nesdmpPhati ni b

rooylaleclppluces, i bl ! U moad el pnetiches WiBaniellsgibie

average pagincte stzesi sah@ssabhanrabest 4800 amidl esslthan aboutbl800 nm

| ess thacr:]arbonates and bicarbonates include, for example, sodium
carbonate, sodium bicarbonate, potassium carbonate,
potassium bicarbonate, magnesium carbonate, sodium glycine
carbonate, L-1lysine carbonate, and arginine carbonate.
Alternatively, only the sodium bicarbonate component of the
effervescent couple may be present.
[0056] In another aspect of the invention the imatinib
compound 1s ©present 1in a nanoparticulate form. Non-
limiting discussion of nanoparticulate form of imatinib
mesylate is provided in U.S. Publication 20060275372, which
is incorporated herein by reference in 1ts entirety.
Briefly, the nanoparticulate form of 1imatinib mesylate
includes stable imatinib mesylate particles with an
effective average particle size of less than about 2000 nm.
Preferably, the effective average particle size 1is less
than about 1900 nm, less than about 1800 nm, less than
about 1700 nm, less than about 1600 nm, less than about
1500 nm, less than about 1400 nm, less than about 1300 nm,
less than about 1200 nm, less than about 1100 nm, less than
about 1000 nm, less than about 900 run, less than about 800

nm, less than about 700 nm, less than about 650 nm, less

than about 600 nm, less than about 550 nm, less than about
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about 1700 nm |ess than about 1600 nm |ess than about 1500 nm | ess than
about 1400 nm | ess than about 1300 nm |ess than about 1200 nm | ess than
about 110WO0rmg9/iia®s t han about 1000 nm | ess than about PEDM@S2AM/03138%s t han
about 800 nm I|ess than about 700 nm |ess than about 650 nm | ess than
about 600 nm |ess than about 550 nm |ess than about500 nm | ess than
about 450, |ess than about 400 nm | ess than about 350 nm | ess than about

300 t han about. 250 | t bout 20 | t han_about 150
m 1 et UaR Gboi 100" 4 “FBLE Crdn aBo 75+ R 61 Ll 4D tHin SBont 50

nm as neasdr edoby kBisghtmscatd s i fgafrebheds, 3WCHASCORYss Ofh&h hebout
appropriate nethods. Such nethods suitable for neasuring effective average

particl e?8Pzémar el kPOWHEE 2 p@isoR06f Bidi AaPy sKidn RROBARe lar . N10057]
The ”a”OPQEE:FBQE 8E$%@elb@ah ni b comound alsa hS€ At Leastyone

surface stabilizer. e stabilrzers may act to stabilize the active agent
particl esbatta bésined pastinéessrzeé when iLhehacttyetageny pacthoties

precipitate out of solution when exposed to a neutral pH environment .
[0058] St tABFEBUr fath SCABFFi 28PE-PRELGHE hYdFo%ypr opy Fofet AyFBeRFul ose

(now knowi%bbapﬁf@a}ﬁlﬂecassﬁ)rLn&y@f%w{@@ybegkbg@%xt&@lwisnjyé@yafgl i done,
sodium |l auryl sulfate, dioctylsulf osuccinate (dioctyl sodiumsulf

osucci nakeywn gel at PArsenasef nprdeesr i Ak{ phosphabedesy; dextran, gum
ceae o SHRTEL o ohhl oA, shenp i gl Sipbeal eyl ode,
emul si f ycogpwaxe sar lidzan ester surpatyoxyevhyliene .al kjtle eshebsl{ecgs,
macrogol ethers, such as geromaerogol 1000),. PAYOWYELIVIENS . .t a
desired particle size when the active agent particles
precipitate out of solution when exposed to a neutral pH
environment.
[0058] Suitable surface stabilizers include
hydroxypropyl methylcellulose (now known as hypromellose),
hydroxypropylcellulose, polyvinylpyrrolidone, sodium lauryl
sulfate, dioctylsulfosuccinate (dioctyl sodium
sulfosuccinate), 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 (e.g., the commercially available Tweens® such as
e.g., Tween® 20 and Tween® 80 (ICI Speciality Chemicals));
polyethylene glycols (e.g., Carbowaxs® 3550 and 934 (Union

Carbide)), polyoxyethylene stearates, colloidal silicon

dioxide, phosphates, carboxymethylcellulose calcium,
carboxymethylcellulose sodium, methylcellulose,
hydroxyethylcellulose, hypromellose phthalate,
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castor oil derivatives, polyoxyethylene sorbitan fatty acid esters (e.g.,
the comercially avail able Tweens (r) such as e.g., Tween(r) 20 and
Tween(r) 8O 2009011748peci al ity Chem cal s)); pol yethyl ene glPgEalsg000m31379

Car bowaxs(r) 3550 and 934 (Union Carbide) ), polyoxyethylene stearates,
coll oidal silicon dioxide, phosphates, carboxynethylcellul ose cal cium
car boxynet hyl cel | ul ose sodi um nethyl cellul ose, hydroxyethylcellul ose,

hypronel | ose at e, nan taI i ne cel | ul ose, ne5| um al m nj um
o7 P ot enSRFr EbhaRb b ngeﬁﬁ%ﬁ FPhyl IO PV Ty 915 5a L,
tetramet hyk butyhd1apbeapl pebyfeInwi t h gtdyrdane qxivde, andsf ot jie| dehyde

(al so known as tyl oxapol, superione, and triton) poI oxaners (e.g
Pl ur oni c5¢EyaIF88 éhEUFﬂBB Phdneh arel Bioek V@dﬁbl Wé%ﬁe e@ﬁyﬁ@neaﬁ% de and

propyl e”%o%ﬁ%%gﬁé}aéﬁg 0%3 Res k(8,9 » JLetr Onaaf 9081&%&9 Kpown asq

Pol oxam ne whi c I's a tetraf unct bBl'ock copo yner derived
from sequentoal , agdilioxamenfs ptopyl eneloxiode camd ihykede FaxXidde wbich

et hyl enedi am ASF Wandotte Corporation, Parsjppan ));

Tt Yoni otFs 1BG8CCT. £660) VBASE Wandurt Bt pora Ty 2idtr | PERBLFFI%- 200,
whi ch i scangal kylparytapolyet her, sul f epatgnt Rehm and %@ xEoedestas(tm
F-11 O which i1s a mxture of sucrose stearate and sucrose distearate (Croda

Inc.); pPiDé@ﬁ@mn@We%ﬁyp@mch( glsya dﬁﬂgraftm%@%mbmbh@d@lmp@}m@e or

(G oda, Tre THoand GG ndn 1S OCraRg Tohe OIS, - Rt 4
(CI—|2CJ—|) éthf_ash@ran Kadak COt)o d@ﬁrﬂ)ﬁlndx&mﬂnd gl u(:mzm;]ﬂe nydegytte
Dgl uco§§ran05| de; n-dec Dnmalto yran05| de; n-dodecyl

b Dgl ucopyFBABEF 48 n- %%H%{:@H’%YD Mt f Ol de: T HePtEASY | INPEt hy T gt al&hi de:
n- heptyl(B@SE>gﬁ%ﬁgﬂ%ﬁﬁﬁq§bgﬁ®rgﬁbgﬁiylTQl@%%%@QBUQQ?@ﬂewhlch_ is an

alkyl aryl polyether sulfonate (Rohm and Haas); Crodestas™
F-110, which is a mixture of sucrose stearate and sucrose
distearate (Croda 1Inc.); p-isononylphenoxypoly-(glycidol),
also known as 01in®-10G or Surfactant™ 10-G (Olin Chemicals,
Stamford, CT); Crodestas™ SL-40 (Croda, Inc.); and SA90HCO,

which 1is C CH2(CON(CH3)—CH2(CHOH)4(CH2OH)2 (Eastman Kodak

18 37
Co.); decanoyl-N-methylglucamide; n-decyl B-D-
glucopyranoside; n-decyl P-D-maltopyranoside; n-dodecyl PB-D-
glucopyranoside; n—-dodecyl B-D-maltoside; heptanoyl-N-
methylglucamide; n-heptyl-f-D-glucopyranoside; n-heptyl Pp-D-
thioglucoside; n-hexyl B-D-glucopyranoside; nonanoyl-N-
methylglucamide; n-noyl P-D-glucopyranoside; octanoyl-N-
methylglucamide; n-octyl-P-D-glucopyranoside; octyl [p-D-
thioglucopyranoside; PEG-phospholipid, PEG-cholesterol,
PEG-cholesterol derivative, PEG-vitamin A, PEG-vitamin E,
lysozyme, random copolymers of wvinyl pyrrolidone and vinyl
acetate, and the like.

[0059] Examples of useful cationic surface stabilizers

include, but are not 1limited to, polymers, biopolymers,
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n- hexyl b-D- gl ucopyranosi de; nonanoyl - Nret hyl gl ucam de; n-noyl

b- D- gl ucopyr anosi de; oct anoyl - Nmet hyl gl ucam de; n-octyl -

b- D- gl ucopgramodir4de; octyl b-Dthi ogl ucopyranosi de; PEG pooash@iopisd9

PEG chol esterol, PEG chol esterol derivative, PEGvitamn A, PEGvitamn E
, lysozyme, random copol yners of vinyl pyrrolidone and vinyl acetate, and
the like. [0059] Exanples of useful cationic surface stabilizers include,

but are not limted. . to, pol rs, .bi opolyners, pol ysaccharj des, cellul osics,
al gi nat SSoLBRBSPHBT LPras, CEd HaRGOry ner e Copoune St B St EERr | oni o
st abi | i zgbspoPehyr e MetdddiHddl Nsueh add hryuk tRyricdiii ust 6Pk 0F b ées,

cationic phospholigids, chitosan, polylysine, polyvinylimdazole,
pol ybr ene®lpolyRet Ayl RET hdeRyiat e t AN ERERYL ammBRF UAbP oW de BROAT dee,

( PMMTVAB : | desyl iy} L amoni um br o DVAB)

pol yvi ny %§%$§?¥done-ZégFEE%E¥%§g?%bethyI gg% g%%yfate di%§?g§ “suTtate.
[ 0060] (rbeyvisefiuhicatodaj ¢ st ahllyitzenrs,i ncl udelybathateenbbckiyimted to,
cationic_|i sul foni u sphoni um and quarternary anmoni um

i ds, h
conpoundEFl@%Eﬁyégm@?%éP?g%?ﬁﬁg?hyIannnniﬁﬁ?@ha%ride, benZy{HEI¢eL) -

chl or oet hyk) 18t byl apmpat 4 breshdem cocopubmiabmet hylupmmeni um chhggi de or
brom de, coconut nethyl dihydroxyethyl anmonium chloride or brom de, decyl

tri et hyl PahvpANUAPEAr of i denedécglndipet apinpgthvkyet hyl Bahdaram ehori de
or brom §me?%§?'%§§%g§éhy' hydr oxyet hyl amoni um chl ori de or bromn de,
i me y

coconut roxyet hyl ammoni um chl ori de or brom de, nyristyl

trimet hy[oa6eabni unobethylusadtphateyt lauiry| sdianetiiyle rizenzyikc ladepni bot

chl oride or brom de, | auryl . .
are not limited to, cationic lipids, sulfonium,
phosphonium, and quarternary ammonium compounds, such as
stearyltrimethylammonium chloride, benzyl-di (2-
chlorocethyl)ethylammonium bromide, coconut trimethyl
ammonium chloride or bromide, coconut methyl dihydroxyethyl
ammonium chloride or Dbromide, decyl triethyl ammonium
chloride, decyl dimethyl hydroxyethyl ammonium chloride or
bromide, Ciz.isdimethyl hydroxyethyl ammonium chloride or
bromide, coconut dimethyl hydroxyethyl ammonium chloride or
bromide, myristyl trimethyl ammonium methyl sulphate,
lauryl dimethyl benzyl ammonium chloride or bromide, lauryl
dimethyl (ethenoxy), ammonium chloride or bromide, N-alkyl
(Cis-1g)dimethylbenzyl ammonium chloride, N-alkyl (Cra-
15)dimethyl-benzyl ammonium chloride, N-
tetradecylidmethylbenzyl ammonium chloride monohydrate,
dimethyl didecyl ammonium chloride, N-alkyl and (Cis-14)
dimethyl l-napthylmethyl ammonium chloride,
trimethylammonium halide, alkyl-trimethylammonium salts and
dialkyl-dimethylammonium salts, lauryl trimethyl ammonium
chloride, ethoxylated alkyamidoalkyldialkylammonium salt

and/or an ethoxylated trialkyl ammonium salt,

dialkylbenzene dialkylammonium chloride, N-didecyldimethyl
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di et hyl (ethenoxy) 4 ammonium chl oride or brom de, N alkyl (Cl2-18)

di nmet hyl benzyl ammoni um chl oride, N-al kyl (Cl4- is) dinethyl-benzyl
anmoni umwhI2009%1d@401N - tetradecyl i dnmet hyl benzyl ammoni uRCERISRe09.887379
nonohydr ate, dinmethyl didecyl ammonium chloride, Nalkyl and (Cl2-14)

di met hyl 1-napthyl net hyl ammoni um chl oride, trinmethylamoni um hali de,
aIkyl-trinethylannnniunlsalts and di al kyl - dinethylannnniun1salts | aury

trinmethyl ammoni um chl ori de, | at ed Ika |aIkIammn|umsaIt
bt/ o aATEOROMYI atatl P eyt MaesAd S A N eR S B e arg R LY
di al kyl agnoaiuaxchl orbdenybrdidecyl dmrxatlhxyjllamrm um chh orddey 1 1-

N-t et radecyl di met hyl benzyl amoni um chl ori de m)nohydrat e, N-al kyl iClZ 14)
di met hy| naPhRAPKIAY et RYIMCAMYEhi Gt ehl oF | d?éldan@O@@@ééW@?%Y%?Pbé]ﬁ yl
anmoni u e A ri met hyl
ammoni urr%ug {Dg% ,Chgloglyl énzy?gf&ﬁyﬁggﬁ%g%?&ﬁﬁ?%h%@ tﬁ#&%éﬁ%y

di net hyl latrrrpini unrhmenmihgé, GhonGunb, CilbAirdayet h@/lkplmmmzyam bnnetrhgzlés

dodecyl ben triethyl . mmnl mch| orid di.,al | yl di met h ni um
ol or | doSTHABWE) Chal ot D EHE o RaEE P T G ety DB BAE 0

hal ogeni QES tricetyl, n’@HﬂMétﬁ_{}*ﬂDnhMﬂﬂbﬁbhﬁr | deomdlesy! traB@éBﬂEQHQ piLum
brom de, dodecyl tri et hyl anmoni um brom de, tetradecyl tri met hyl ammoni um
br omi de, threeh)y ity |86@WIla1mmrﬁYLﬂrﬁltllfﬂQ}rl dEOéﬁtqi@NFYBQQW@W)’laP@NQ&JAT
10(tm, yl a romd tri ni e,
chol i ne %gﬁ‘éggg%suchm@g’bggkﬁl ne es ers f fattéﬁ%}?{d ; beﬁ%{?ﬁgﬁ%gm
chl ori dealsyeaﬁaéknmummchmml deloq&p@dads (tSfUtht@Sl sﬁ@@hrwl t anmONL wm
chl oride and Di stearyl di moni um chl ori de), cetyl Ir}/rl di ni um brom de or

chloride, decyltrimetHylammoniu bromide,
dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methyl

trioctylammonium chloride (ALTQUAT 336m™), POLYQUAT 10m,
tetrabutylammonium bromide, benzyl trimethylammonium
bromide, choline esters (such as choline esters of fatty
acids), benzalkonium chloride, stearalkonium chloride
compounds (such as stearyltrimonium chloride and Di-
stearyldimonium chloride), cetyl pyridinium Dbromide or
chloride, halide salts of quaternized
polyoxyethylalkylamines, MIRAPOL™ and ALKAQUAT™ (Alkaril
Chemical Company), alkyl pyridinium salts; amines, such as
alkylamines, dialkylamines, alkanolamines,
polyethylenepolyamines, N,N-dialkylaminoalkyl acrylates,
and vinyl pyridine, amine salts, such as lauryl amine
acetate, stearyl amine acetate, alkylpyridinium salt, and
alkylimidazolium salt, and amine oxides; 1imide azolinium
salts; protonated quaternary acrylamides; methylated
quaternary polymers, such as poly[diallyl dimethylammonium
chloride] and poly-[N-methyl wvinyl pyridinium chloride];

and cationic guar.
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chloride, halide salts of quaternized pol yoxyethyl al kyl am nes, M RAPOL(tm
and ALKAQUAT(tm) (Al karil Chem cal Conpany), alkyl pyridiniumsalts;

am nes, swohlo@siiadokyl am nes, di al kyl am nes, al kanol am n@€T/US2009/037379

pol yet hyl enepol yam nes, N , N-di al kyl am noal kyl acryl ates, and vinyl
pyridine, amne salts, such as lauryl am ne acetate, stearyl am ne acetate,
alkylpyridiniunlsalt and al kyl i m dazoliumsalt, and am ne oxides; imde
azoliniu pr.ot onat ed quaternary acryl am de t hyl at ed quat ernary
ol yiror s OB as PO o1 A A ek ek P Ao U Sof o Gal. L al g0

[ N-met hybeMeRY hispyhindiddtum el oghdedce apdagatiionire guar dés%)ﬁﬂﬂecﬁuﬂﬁ

exenpl ary cationic surface stabilizers and other useful cationic surface

st abi | i zér s E®desefi Hed ﬁﬁﬂgerd}@@§l@@ﬁcESuﬁﬁﬁﬁﬁﬁﬂtihtﬁ@ﬁ#ﬁtSGﬁﬂactants
: Anal ytigal gi at r Kk 99 gnd D .
Rubi ngh CEdi th;&;io Lo R é’gltatr??gs%%%yg%}é& %994}1’y%%I\/BArD%deI Dekker ,
1991); ardodnghRi(thinnng,) ,Cats ohoei Sustachantat sOr ganici Chentseny st £var cel
Dekker, 990% [0062% hbnpoliﬁg #C surf ace stabilizers gre any, non ol yneric
conpound M8GER! benZ2alkBhi um ot f de, @ carBonluﬁfEBWﬁB ﬁ8§ Roni um
CO”DOUHdSuéﬁaQXQHtH”1@9§BQHBdCh@mB§t99|UWM&QB@QUDQkk@rcaEQQObC
organonetal I i c conpound, a quarternary phosphorous conpound, a pyridinium
conpoundloaﬁzhnlIlﬁpﬂﬁﬁébmﬁémﬁd avrdmasni unseehpoupdrsa hyﬂﬁbxylaﬁWDnlum
compoundy, oo Bt i MBLY ammi U, compound,, 2 isecondary, grmoniym.copound, 2
tertlary a um conpound, and qguarternary anmoni um conp oun t
formul a dRFB2R3E4 +comﬁonndpnp@unﬁsosthbheumornvhpouﬁﬁFQFBﬁm 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
NR:R,RsR.'"). For compounds of the formula NR;R,R:;R,"

[0063] (1) none of R;—-R,; are CH,;

[0064] (ii) one of R;-Ry; is CHs;

[0065] (iii) three of R;-R; are CH;;

[0066] (iv) all of R;-Rs are CHs;

[0067] (v) two of Ri;—-R; are CHs, one of R;-Rs 1s CgHsCH,,

and one of Ri;-R; is an alkyl chain of seven carbon atoms or
less;

[0068] (vi) two of Ri-Rs are CH;, one of R;—-Rs 1s CgHsCH,,
and one of Ri-Rs is an alkyl chain of nineteen carbon atoms
or more;

[0069] (vii) two of R;—-Rs; are CH: and one of R;-Rs 1s the
group CgHs(CHz),, where n>1;

[0070] (viii) two of R:-R:, are CHz, one of Ri1-Rs 1is

Ce¢HsCH,;, and one of Ri;—-Rs; comprises at least one heteroatom;
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+ : [0063] (i) none of R-R4 are CH3; [0064] (ii) one of RL-R4 is CH3;
[0065] (i ) three of RL-R4 are CH3; [0066] (iv) all of RL-R4 are CH3;
[0067] (wyot2ww/1af40R1- R4 are CH3, one of R1-R4 is CoH5CHPCTASA009/08730¢ R1- R4
is an al kyl chain of seven carbon atons or less; [0068] (vi ) two of Rl- R4
are CH3, one of RI- R4 i s C6H5CH2, and one of Rl- R4 i s an alkyl chain of
ni net een carbon atons or nDre ; [0069] (vii ) tmo of Rl- R4 are CH3 and one

of Rl- R4 ] t he grou 2) wher e n>| | (v1||

Rl- R4 ar Obié} one 6f twﬂ4 %CE dg nd Eﬁe %ﬁ RiphSc ﬁﬁp §eS at

| east ongnbebeeoat oR]{H0 Ebnpliixk st we af: 2Rit- RBhecame 16d3n;0ne of Ri-R4 is
C6H5CH2, and one of R -R4 conprises at |east one halogen [0072] (x) two of
R - R4 ar E0@¥B] one 6F) REWR4O[s ROBRECHS GHel ofies oP TRR: A« chwpFifsésizat | east
one cyclLg,f t 0 i of a of R-R4 is a
phenyl r%ﬁg,gggan %ﬁfg(é &?ﬁgso R ?ﬁgkagéecﬁg g#% ?&%g%%% "“R4 are
purely al0phalic fragientsio [@D75]-KRucdr<otpouads ionel ude, RbitR, are aot
limted to behenal koni um chl ori de, benzet honi um chl oride, cetyl pyridi nium
chl ori dePPBBRENE F1®BNPEM chi ori de, | aural koni um chl ori de, cetal koni um
chlorideyogeafi noni ym by omyde, o cekrimpnitn ehl ophde,tgethyl ampe hydrof

| uoride, chlorallyl nmethenam ne chloride (Quaternium15) , distearyl di noni um
chl ori dePpRay e hibhes)}c, fTdadeeytsdi nmet hyl

[0075] Such compounds include, but are not limited to,
behenalkonium chloride, benzethonium chloride,
cetylpyridinium chloride, behentrimonium chloride,

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

tallow alkonium chloride, dimethyl
dioctadecylammoniumbentonite, stearalkonium chloride,
domiphen bromide, denatonium benzoate, myristalkonium
chloride, laurtrimonium chloride, ethylenediamine

dihydrochloride, guanidine hydrochloride, pyridoxine HCI,
iofetamine hydrochloride, meglumine hydrochloride,
methylbenzethonium chloride, myrtrimonium bromide,
oleyltrimonium chloride, polyquaternium-1,
procainehydrochloride, cocobetaine, stearalkonium
bentonite, stearalkoniumhectonite, stearyl trihydroxyethyl
propylenediamine dihydrofluoride, tallowtrimonium chloride,

and hexadecyltrimethyl ammonium bromide.
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et hyl benzyl amoni um chl oride (Quaternium 14) , Quaternium 22,
Quaternium 26 , Quaternium 18 hectorite, dinethylam noethylchloride

hydr ochl owpae)/aystei ne hydrochl ori de, diethanol anmoni uRCPOE2¢0203730% et vl
et her phosphate, diethanol anmoni um POE (3)ol eyl ether phosphate, tall ow
al koni um chl ori de, dinethyl dioctadecyl ammoni unbentonite, stearal koni um
chl ori de, dom phen brom de, denatoniun1benzoate nmyri st al koni um chl ori de,

laurtri i chl ori de, ethyl enedi ani.n drochl ori de, guanidin
ot oeh LPPABY © o BT et SR A O e o e AR ALy

hydr ochl v dean et hythpenzebhomicump ehi-0ricde,y M dii i hsen de, tne
ol eyl trinonium chl oride, polyquaternium 1, procai nehydrochloride,
cocobet afhB; st eZfal kordum BeRbiiidce, O§ieﬁﬁé?@éﬁﬁﬁﬁﬁééﬂonﬁﬁélpéﬁééﬁyI

Chi of | do- " Sn" Rwadecy i1 et hy!” armont um B o G67] 0076)" Koy GuFf Gee

stablI|zassoametmonnandlEhbmemmMaﬁﬁuiumuﬂ(HoaxﬂtjxnﬁwGmmmedeytaEnhniques
known in t % . See e.q. Handboo Eg}f Pharnace tic Exci pi ent s

oubl | shelT {5l RERTES SERé Aol reas PARcoUTT Cat - HEShET at hGRTBABS TR
Pharnaceg cakoSogkety of Geat Britain (The Pharmaceutical Press, 2000),
speC|f|ca i ncorporated by reference. [0077] The surface stablllzers are
conner0|éppé7hvallﬁb$e aﬁﬂﬂéﬁﬂéan bét@bébaﬁéﬁsby tegshni qoesnNRAGhALLE t he

art . vgilég?geaﬁHVE t%%' %~ %PkQ$Wg% hﬂ% ﬁ%w £&eéﬁép'e”ts

and are escri In de it e 5%00 0 ceu |ca crprents,

publ i shedrioi ntiiystby tdte Anﬁesean §hﬁf@®£eutsu&ﬂly¥§§rg at kee andndhe
pharmaceutical excipients and are described 1in detail in
the Handbook of Pharmaceutical Excipients, published
jointly by the American Pharmaceutical Association and The
Pharmaceutical Society of Great Britain (The Pharmaceutical
Press, 2000), specifically incorporated by reference.
[0078] The imatinib compound and surface stabilizer may
be present 1in the pharmaceutical compositions disclosed
herein at any suitable ratio (w/w). For example, 1in some
embodiments the pharmaceutical compositions include the
imatinib mesylate composition and the surface stabilizer at
a ratio of about 20:1, 15:1, 10:1, 8:1, 7:1, 6:1, 5:1, 4:1,
3:1, 2:1 (w/w), or any range defined by said ratios (for
example, but not limited to about 20:1-2:1, about 10:1-4:1,
and about 8:1-5:1).
[0079] The relative amounts of the imatinib compound and
one or more surface stabilizers can vary widely. The
optimal amount of the individual components can depend, for
example, upon the particular 1imatinib mesylate selected,
the hydrophilic 1lipophilic balance (HLB), melting point,
and the surface tension of water solutions of the

stabilizer, etc.
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Phar maceuti cal Society of Geat Britain (The Pharmaceutical Press, 2000),
specifically incorporated by reference. [0078] The imatinib conpound and
surface swakolyurasoimay be present in the pharnaceuti cal PCOMSO@0BBNS

di scl osed herein at any suitable ratio (ww) . For exanple, in sone
enbodi ments the pharmaceutical conpositions include the imatinib nesylate
corrpositi on and the surface stabilizer at a ratio of about 20 1, 15:1,

6: 5:1, 4. 3:1, 2:1 ( . ran flned by said
ratios (18080 ammi Shepiionstadh i PE ahbh Uh uoh  MERAAT R0, 55a: 1, “and
about 8: }aby l)rr 007G uThe or. ekatti v eaBpBUNtS 00f1 o, her i smt bBbhtcampund and
one or nore surface stabilizers can vary widely. The optimal anount of the

i ndi vi duaPoebnponént sotarf 'd8pendP vt or” léxahpl @b%ﬁonotﬁgr particatapti matinib
eyl ate, selgctd, e bygiophilis | iponbi ! gbal ence (18 el g poi

and the surface tension of water solutiong e stabilizer, etc 80]
The conceatyattenaofl the lienmtt nide nmesylate caabivaryef r omabout199i686t o
about 0 00 % from about 95% to about 0.1% or from about 90%to about

0.5% FHhEXCHBSBAT BN the total conbined dry weight of the imatinib

nesyl ?te[éﬂéliﬂ | eagt ansh &M ace stabjd i zge, pot indwdiong otheface
exci pients. [0081] The concentration of the at |east one surface stabilizer

can var ysiﬁbﬁiéb?ﬁt cens5%Ary abiout 990999% Sfr sm @Bt 57 V98195 abbuem99. 9%

o vare RO M4 o sboubRD. St BY el ey et g0 LR 9L gETD e

not i ncl adi by, obheweexbicpi ®Aked on the total combined dry weight of
the imatinib mesylate and at least one surface stabilizer,
not including other excipients.
[0082] The nanoparticulate imatinib mesylate, 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 agent compositions are
described in the '684 patent. Methods of making
nanoparticulate active agent compositions are also
described in U.S. Pat. No. 5,518,187 for "Method of
Grinding Pharmaceutical Substances;" U.S. Pat. No.
5,718,388 for "Continuous Method of Grinding Pharmaceutical
Substances; " U.S. Pat. No. 5,862,999 for "Method of
Grinding Pharmaceutical Substances;" U.S. Pat. No.
5,665,331 for "Co-Microprecipitation of ©Nanoparticulate
Pharmaceutical Agents with Crystal Growth Modifiers;"™ U.S.
Pat. No. 5,662,883 for "Co-Microprecipitation of
Nanoparticulate Pharmaceutical Agents with Crystal Growth
Modifiers;" U.S. Pat. No. 5,560,932 for "Microprecipitation
of Nanoparticulate Pharmaceutical Agents;" U.S. Pat. No.
5,543,133 for "Process of Preparing X-Ray Contrast

Compositions Containing Nanoparticles;™" U.S. Pat. No.
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[ 0082] The nanoparticulate imatinib nesylate, or a salt or derivative

t hereof, conpositions can be nade using, for exanple, mlling,

honogeni 28i0i2009/11pfo¢ci pi t ati on, cryogenic, or tenpl ate emrUTAISAVIVEBANI ques.
Exenpl ary met hods of maki ng nanoparticul ate active agent conpositions are
described in the '684 patent. Methods of nmaki ng nanoparticul ate active
agent conpositions are al so described in US Pat. No. 5,518,187 for

" Gont 1 nuBUE REABA of 6| il g PRAr meobut | CAEPSIBSCanc el U . WALY No.

5, 862, 99RaheparMethed; of 34 ndlmﬁ Phapnmaceutical 1 SubsirancesoceldsS. oPat . No.
5, 665,331 for "Co-M cropreC|p|tat|on of Nanoparticul ate Pharnaceuti cal

Agent s WERPEFy8¥al G oWRArfBEREi€Ers: r Conrpai tiRgs 5 662C8833#6Fn9
Cor Mo QUEEEL Lo 0oL e L ke Phegmssiel o

Crystal rers S.” Pat. M cropre0|p|tat|on
of Nanopartpeuiaye mmmupﬂnnﬂdmmj @gmpbs;tibhs RamtdWmlﬁg54Gh383eﬂor
"Process of g%e arln ntrast Co 03|t|o talnlng h%nogarticles;
" U.S. l%%ﬁ 27%%039 YR hot? B Priegdli ng DFlig°

NanODartéﬁé@§flcayl§ RatorNera9e910,418 foFer&EhOcess ofrPreparingre
Therapeutic Conpositions Containing Nanoparticles;" and U S. Pat. No.

5, 470, 583et ot Leflet hddsefsPrepari A§ hbm@bh@@ﬁclebenpo@F@P@ﬁéngbntéhﬁing
Char ged P P{?éBQ?HBh?Qt &%gng%%g Aggreqation. i ahl o Er{p %
aile dlSCUSSIOﬂ of

speci fically incorpora erence. For a nore

met hods 200602@53W2ng t he nanoparticul ate conpositions of imatinib

conmpounds gge US 20060275372. . , ,
[0083] The nanoparticulate form of the imatinib
compounds provides multiple advantages compared to
conventional (i.e., non-nanoparticulate) formulations of
imatinib. Such advantages include, without limitations,
increased redispersibility due to the fact that stable
nanoparticles of 1imatinib do not agglomerate, improved

pharmacokinetics properties, including increased C

max
(maximal plasma concentration), increased AUC (area under

the curve), and decreased T

max *

[0084] Further, the administration of the
nanoparticulate imatinib compound formulation to a subject
in a fasted state is bioceguivalent to administration of the
composition to a subject in a fed state.

[0085] In addition, the compositions of +the instant
invention may optiocnally comprise at least a second active
ingredient, which may optionally be present in a
nanoparticulate form. Generally, the second active
ingredient will potentiate the anti-cancer effect of
imatinib and/or minimize the side effects of the imatinib
compound. Thus, in different exemplary embodiments,

compounds suitable as at least the second active ingredient
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[ 0083] The nanoparticulate formof the imatinib conmpounds provides nmultiple
advant ages conpared to conventional (i.e., non-nanoparticul ate)

f or mul at iwo0@i11740at i ni b. Such advant ages incl ude, w t h@a/usenoatirons,

i ncreased redispersibility due to the fact that stable nanoparticles of
imatinib do not agglonerate, inproved pharnacokinetics properties,

i ncl udi ng i ncreased Crrac (maxi mal pl asma concent ration) , increased AUC

d t d dT 084 rth th d trati
P T he niE L0, BHEY Sk 2 ﬁ%%éﬁ%%%unaa Bt R - A

f ast ed sggt@ﬂ@@wj valent to adm nistration of the conposition to a
subject in a fed state. [0085] In addition, the conpositions of the instant
i nvent i oRORBS] opt | BRARRPYY conptiee dtNe eastatd Secofd GeEEVECPngEedient

whi ch m’"XofR@HQQQ' Déoﬁeo& iggent on%e%n%a%%ﬁsftt lgulate form %QE’&E&%B the

second active ingredient wll potentiate e anti-cancer effect of rmatinib
and/ or nragmzest heagi deavefd eatr@nof othelppdt i i b Wompeund.enthus, For

di fferent exenplary rrbodl nts ounds swtable as at |east the second
active | RTEBIENt i ndfiie ahbf- emdiiic CalipountEDs AREI - dicdr r heG EBHPORnds,

and H2 aphageny sisw. &@Q@@&cl\l@&ﬁbl VadSiiGe the Goating of & eavec(k) st abl es
COI'TpI’I ses | ron oxi de concerns exist that certain treatnent regl nmens may

cause i roh &wer|@dadten tie Pati eatleFér exaRpkeéndt e t heapsfitel aFakebsite
of G eevec(r) %%eﬁf’exf Pé‘%‘%" gle Cchceorm qglv S%%b%@%e‘“%&%@ﬁ%s&% t?fq!ﬁgg' S or

her doctor i f IS t dr pl'ans to take rron sup

Further,paheemebswhe dm@@b&s&ﬂﬂlhaﬁ (or more) daily, should use two
400 mg tablets to lower their iron exposure. Accordingly,
another embodiment of the invention provides a composition
which has an equivalent of 800 mg of imatinib and a non-
toxic amount of iron.
[0087] Although the invention herein has been described
with reference to particular embodiments, it is to be
understood that these embodiments are merely illustrative
of the principles and applications of the present
invention. It is therefore to be understood that numerous
modifications may be made to the 1illustrative embodiments
and that other arrangements may be devised without
departing from the spirit and scope of the present
invention as defined by the following claims.
[0088] A1l publications cited in the specification, both
patent publications and non-patent publications, are
indicative of the level of skill of those skilled in the
art to which this invention pertains. All these
publications are herein fully incorporated by reference to
the same extent as 1f each individual publication were
specifically and individually indicated as being

incorporated by reference.
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patients who ingest 800 ng (or nore) daily, should use two 400 ng tablets
to lower their iron exposure. Accordingly, another enbodi nent of the

i nventi orwprowide®la conposition which has an equi val enPCHUSSQO/08T37Df
imatinib and a non toxic amount of iron. [0087] Although the invention
herei n has been described with reference to particular enbodi nents, it is

to be understood that these enbodinents are nerely illustrative of the
pri nci pl applications of the present invention. It is therefore to be
Cnder st olOBRE: “hie Bus OHFTT catt e Y be mad6 1 BoPHE FIr uSERarFve

enbodi mentsiand thaheptber avrangeneats npyobeqdevi sed wehbedtmdeparting
fromthe spirit and scope of the present 1 nvention as defined by the

fol | owi ngdelaiaBal] 00BBPIANEIBED| PESt | G9SEiltted | % het&pEed fi@A¥i oA, both
patent p i Lon nan- n icatioens, are indi i v he

| evel of&EtF%?&%? ?ﬁ%ggss%%|ﬁ2%§i%P#¢é§%§$ 2D i e i s %%égn??gﬁeg

pertai nsardl blsheséetpubl tbat songecave heeedastulibydi hooepotated by reference
to the sane extent as if each individual publication were specifically and
i ndi vidual ly indicated as being incorporated by reference.[0089] Al so,

unl ess indicated to the contrary, where various nunerical values are

provi ded for enbodi nents, additional enbodi nents are described by taking
any 2 different values as the endpoints of a range. Such ranges are al so

wi thin the scope of the described invention. WHAT IS CLAIMED IS: 1 . An oral
formul ation for admnistering to a subject conprising a ) an imatinib
conpound; and
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b ) an enteric matrix or enteric coating or a conbination thereof; whereby
at least 80%of the imatinib conpound is released in the small intestine of
t he subj ew0.20®/11740me formul ati on of claim 1 , wherein tRETIUSAMMOBB7C0onpound
is imatinib mesylate. 3 . The formulation of claiml or 2 , wherein the
enteric coating is selected fromcellul ose acetate phthal ate, cellul ose
acetate trinmaletate, hydroxy propyl nethylcellul ose phthal ate, polyvinyl
acet at e phthal ate, ammoni o net hacryl ate copol yners, poly acrylic acid and
poly acrylate and net hacryl ate copol yners, pol yvinyl acetal di et hyl am no
acet at e, whAydr oxypr.epymkpnethyl cel | ul ose acetate succi nate, shell ac,
hydrogel s and gel -form ng materials, carboxyvinyl polyners, sodium

al gi natel - sodﬁ@n1@a@helﬁQﬁﬂ#l%%ﬂQﬂluﬁoéarﬁ@@#@ééte§éﬁguﬁﬂtaﬁboﬁyﬁé@ﬁyl
starch, pgl %r hgxh al cohol , hydroxyethyl cellul ose, nethyl cellul ose,
gelatln tarc ydroxypropyl cel l ul ose, hydroxypropyl nethylcellul ose,
pol yvi nyl pyrralidonepactossl cokedustiarehg m crocrystalline cellul ose,

chitin, am noacryl-nmethacrylate copol yner, pullulan, collage casein,
agar, gum arabi c, Egbdl?ﬁﬁ%%%%oxVﬁEEﬁﬁl é1|u?%§%rl?sm€PP§B%8 hydr ophii I i ¢

poIyners%o@ggyagbygrggggggyl met hacrylate) (m w . about 5k-5,000k),
pol yvi nyl pyrrolidone (m . ~10k-360k), anionic and cationic

hydr ogel s, ponbEnybYal@bhole¢ﬁﬁnrﬁpﬂaIQﬁN abet atteatasilduakbomposngl | abl e
m xture oflgggr%ang gﬁrbg%ggﬁtthegg glgf thogggin$£s of mal ei ¢ anhydri de
pec

and styrene ene, propylene or i Sobu ene, rm (m wt . ~30k-300k)
, agar, acaci a, karaya tragacanth, al gi ns and guar, pol yacryl am des,

2. The formulation of c¢laim 1, wherein the imatinib

compound 1is imatinib mesylate.

3. The formulation of c¢laim 1 or 2, wherein the enteric
coating 1is selected from cellulose acetate phthalate,
cellulose acetate trimaletate, hydroxy propyl
methylcellulose phthalate, polyvinyl acetate phthalate,
ammonio methacrylate copolymers, poly acrylic acid and poly
acrylate and methacrylate copolymers, polyvinyl
acetaldiethylamino acetate, hydroxypropyl methylcellulose
acetate succinate, shellac, hydrogels and gel-forming
materials, carboxyvinyl polymers, sodium alginate, sodium
carmellose, calcium carmellose, sodium carboxymethyl starch,
poly vinyl alcohol, hydroxyethyl cellulose, methyl
cellulose, gelatin, starch, hydroxypropyl cellulose,
hydroxypropyl methylcellulose, polyvinylpyrrolidone,
crosslinked starch, microcrystalline cellulose, chitin,
aminoacryl-methacrylate copolymer, pullulan, collagen,
casein, agar, gum arabic, sodium carboxymethyl cellulose,
(swellable hydrophilic polymers) poly (hydroxyalkyl
methacrylate) (m. wt. about 5k-5,000k), polyvinylpyrrolidone

(m. wt. ~10k-360k), anionic and cationic  hydrogels,
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POLYOX(r), polyethylene oxides (m wt . -100k -5, 000k), AQUAKEEP(r)

acryl ate polyners, diesters of polyglucan, crosslinked polyvinyl alcohol
and pol y Wowoewi17#1 pyrrol i done, sodium starch gl ucol at @CTaskewasshari des,
met hyl cel | ul ose, sodium or cal ci um carboxymnet hyl cellul ose, hydroxypropyl
met hyl cel |l ul ose, hydroxypropyl cellul ose, hydroxyethyl cellul ose, nitro
cel l ul ose, carboxynethyl cellul ose, cellul ose ethers, polyethylene oxides,
met hyl ethyl cellul ose t hyl hydroxy ethyl cellul ose, cellul ose. acetate,
ol | 01 ookobit STt en 23ane Bl BXeThFom: Lakt ave bt be FRostbf Faghns Tt AP Ehe

nal t odexhi Reupdl bl anyapohyyi RYkoBYLfekhgdone.e 1nelydd)yl cadeohdss pekyvi nyl
acetate, glycerol fatty acid esters, polyacrylam de, polyacrylic acid,
copol ymefs 1ot CcnefR&YAYILCE aci or ShBFRBEr vyl oG hadicd.S s ori TRl st er 8T

natural gupg, .l echLhi ns. pegtin,, al ginates; ammnia al ginate,  sodiym

cal ci um ~potassi um al ginates, propylene glycol™ al gi'nate;, agar, arablc,
karaya, kecast, beamadacagatant halgans ageeds, q@uar,, xaolhaorysshédegl ucan
and m xtures and bl ends thereof and any conbination thereof. 4 . The

f or mul at POhY8KX®any e ofhitlsdigrs axBlefwher@by att -l eastO®s o5 of 0PRE) i matini b
conpound_is released in {he smal |. intestine. of the su%;ect.

.. The
for mul at FSHABFEEPai Mty Lher eBy A0S Sast b@?%?r?he(%nat?ﬂ?%g%ﬁﬂ%BUnd is

rel easedcipstkhengeml | batestihpe of sthersubj ecdng 6 poilhe forouhation of
claim5 , whereby at |east 95%of the imatinib conpound is released in the
smal | i nPestrPhedofet he ssybjuect starchThey fusromdtati onpoetveharnmsideaher eby

?Le' east 9910 T cLhe, L BLI NLR£OMPOUNd, L 8 ! 83R60x Rt NG SIBL ) L pLEST I ne of
hydroxypropyl methyl cellulose, hydroxypropyl cellulose,
hydroxyethyl cellulose, nitro cellulose, carboxymethyl
cellulose, <cellulose ethers, polyethylene oxides, methyl
ethyl cellulose, ethylhydroxy ethylcellulose, cellulose
acetate, cellulose butyrate, cellulose propionate, gelatin,
collagen, starch, maltodextin, pullulan, polyvinyl
pyrrolidone, polyvinyl alcohol, polyvinyl acetate, glycerol
fatty acid esters, polyacrylamide, polyacrylic acid,
copolymers of methacrylic acid or methacrylic acid, sorbitan
esters, natural gums, lecithins, pectin, alginates, ammonia
alginate, sodium, calcium, potassium alginates, propylene
glycol alginate, agar, arabic, karaya, locust bean,
tragacanth, carrageens, guar, xanthan, scleroglucan and

mixtures and blends thereof and any combination thereof.

4. The formulation of any one of claims 1-3, whereby at

X

least 85 % of the imatinib compound is released in the

small intestine of the subject.
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subject . 8 . The fornulation of any one of clains 1-7, wherein at |east a
portion of the imatinib conpound is in a nanoparticulate form and wherein
t he nanopaiotnedas4onf the i matini b conmpound further conpPCIAS209/08232 one
surface stabilizer . 9 . The fornulation of claim8 , wherein the at |east
one surface stabilizer is selected fromthe group consisting of cetyl
pyridiniumchloride, gelatin, casein, phosphatides, dextran, glycerol, gum
acaci a, hoI terol acanth, stearlc cid, benz konlu phl

cal ci um tea Fyégggpnnﬁﬁo§9€éﬁbte " Qﬁﬁ%ﬁﬁ %ﬂ%%h gt%ﬁﬁcrogo
emul si fymgtmxb semnpbtian est %b&ea%@'dqueikfé”@ﬂﬂﬂ kyte @t hes Sof the
polyoxyethglene castor oil derivatives, polyoxyethylene sorbitan fatty acid
esters ye€hyl ene gl ycols, dodecyl trimethyl ammoni um bronide,
polyoxyethylene stearates, colloidal silicon dioxide, phosphates, sodium
dodecyl sul f ate, carboxynethyl cellul ose cal cium hydroxypropyl cellul oses,
hypronelBoseIheaEbmmmﬂathphceﬁluﬂ®$ﬁ1§omwhnreby at least 95% of the

met hyl cel | ul ose, hydr oxyet hyl cel | ul ose, pronel | ose pht

onery st AR AR ol PUPOHET NEgREEaREat it RUTE 114 ot BIC T3 Stharbl BHF ne,

pol yvi nykygleehol , polyvinylpyrrolidone, 4- (1, 1, 3 ,63-tetranethylbutyl)
- phenol pol yner mnth et hyl ene oxi de and fornmal dehyde, pol oxaners;

pol oxam nes, a charged phospholipid, dioctylsulf osuccinate, dialkylesters

of 'sodi um S“&B%S%%%ﬂ'l%t%hdbfs%q'a‘i% lauryl, e;ﬂ&{:ra%tgél%{%" o @4 Yb e Ppl yet her

sul fonates, m'xXtures of Sucrose stearat’e an ear at €,
p i sononyhphenokypohpoufigl yei dellkasededanmte Nneel hyl gt eicaimele) £ nedecy

D-glucog%ggg03|de ndecyl

3. The formulation of any one of claims 1-7, wherein at
least a portion of the imatinib compound is in a
nanoparticulate form, and wherein the nancoparticles of the
imatinib compound further comprise at least one surface

stabilizer.

9. The formulation of claim 8, wherein the at least one
surface stabilizer 1is selected from the group consisting of
cetyl pyridinium chloride, gelatin, casein, phosphatides,
dextran, glycerol, gum acacia, cholesterocl, tragacanth,
stearic acid, benzalkonium chloride, calcium stearate,
glycerol monostearate, cetostearyl alcohol, cetomacrogol
emulsifying wax, sorbitan esters, polyoxyethylene alkyl
ethers, polyoxyethylene castor oil derivatives,
polyoxyethylene sorbitan fatty acid esters, polyethylene
glycols, dodecyl trimethyl ammonium bromide,
polyoxyethylene stearates, colloidal silicon dioxide,
phosphates, sodium dodecylsulfate, carboxymethylcellulose
calcium, hydroxypropyl celluloses, hypromellose,

carboxymethylcellulose sodium, methylcellulose,
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b- D- mal t opyr anosi de; n-dodecyl b-D- gl ucopyranosi de; ndodecyl b-D- naltoside;
hept anoyl - N- net hyl gl ucam de; nheptyl - b-D gl ucopyranosi de; n-heptyl

b- D-t hi ogvocosvideto1nhexyl b-D- gl ucopyranosi de; nonanoyl PRIfESeWIgI3aEcam de;
nnoyl b-D-gl ucopyranosi de; octanoyl - N-net hyl gl ucam de; noctyl -

b- D- gl ucopyr anosi de; octyl b-D-thioglucopyranoside; |ysozyne,

PEG phosphol i pi d, PEG chol esterol, PEGchol esterol derivative, PEGvitamn A

, PEGvitanin E , rand opol yners of_vinyl etate and vi rol i done,
2 cat) ot EoharGRERy PaC LT ERRRL bt onol yibPE o SE5H8 T nol yRBLEREFFRE. | 5
cationi chnegblykesicind cald1ani1o R, gi nahenedigat i enignineAPol yer Egtepnpound,

a cationic phospholipids, cationic |ipids, Eolynethy[nethacrylate
tri met hyFahAbRROM BRORPde, PSUYTBRY UM ebAPBands, PPOY YV RYPHYF P bl fddne- 2-

di met hyl am poet ?)’é—ﬂ&%@ﬁﬁé%h%&ﬁu%ﬁlgb{énéw f?&? ndgxadecyl té"cﬂfg&@%é
ammoni um br om de, phosphoni um conpounds, quarternary anmoni um conmpounds,
benzyl - dbk2de chnor asidtnyd )dethid anmohokambr em ¢e,l oxacdnets,t ra nehhybed@anmmoni um

chloride, coconut trimethyl amonium brom de, cocoput. nmet hyl di hydroxyet hyl
ammoni unPBRFBRPHEP: Cocontt ety IRy ar oRyerhy| N GH Brom de, ety
triethyl agapohumehtosihde: ndecydc i metdwd: iy dnexyethykuamgesi umyehi ori de,

decyl dinethyl hydroxyethyl amoni um chloride brom de, C12-15 di et hyl
hydr oxyethyl BAWBALOAY cBldfcdeeel2 MK tdnast B  Hyer 03§ et hydr ahfroAldm

chloridesﬁégggge, quﬁgggafgt%?thyln?ég%8ﬁ§§%2¥§?QE¥?§%¥2§?822%%981 coconut

di met hyl ~hydr oxyet hyl” “anmmoni urh bro _ _ _ nluﬁfnethyl
SU'phatedebéﬁbyh—ﬂLﬂsﬁhyhg@@BéMhdéHW%nU@@yﬂﬂﬁﬂﬂigiudéﬁyﬂéndgﬂ&5PYh—benZy

anmoni um brom de, |auryl dinethyl (ethenoxy) 4 amonium chloride, |auryl
di met hyl déethefperyhasltopyranoside; n-dodecyl P-D-glucopyranoside; n-
dodecyl B-D-maltoside; heptanoyl-N-methylglucamide; n-
heptyl-f-D-glucopyranoside; n-heptyl p-D-thioglucoside; n-
hexyl P-D-glucopyranoside; nonanoyl-N-methylglucamide; n-
noyl P-D-glucopyranoside; octanoyl-N-methylglucamide; n-
octyl-B-D-glucopyranoside; octyl p-D-thioglucopyranoside;
lysozyme, PEG-phospholipid, PEG-cholesterol, PEG-
cholesterol derivative, PEG-vitamin A, PEG-vitamin E,
random copolymers of vinyl acetate and vinyl pyrrolidone, a
cationic polymer, a cationic Dbiopolymer, a cationic
polysaccharide, a cationic cellulosic, a cationic alginate,
a cationic nonpolymeric compound, a cationic phospholipids,
cationic 1lipids, polymethylmethacrylate trimethylammonium
bromide, sulfonium compounds, polyvinylpyrrolidone-2-
dimethylaminoethyl methacrylate dimethyl sulfate,
hexadecyltrimethyl ammonium bromide, phosphonium compounds,
quarternary ammonium compounds, benzyl-di(2-
chlorocethyl)ethylammonium bromide, coconut trimethyl
ammonium chloride, coconut trimethyl ammonium bromide,
coconut methyl dihydroxyethyl ammonium chloride, coconut
methyl dihydroxyethyl ammonium bromide, decyl triethyl
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amoni um brom de, N-alkyl (G 2-1 ) dinethyl benzyl amoni um chl ori de,

N-al kyl (C 12-14 )di net hyl - benzyl ammoni um chl ori de,

N-t et r adewol2oemat4oyl benzyl anmoni um chl ori de nonohydr at @CTdiSe@vioy137¢9i decyl
amoni um chl ori de, N-alkyl and (C 12-14 ) di nmet hyl 1-napthyl nethyl ammoni um
chl oride, trinethylamonium halide, alkyl-trinethylamonium salts,

di al kyl - di met hyl anmoni um sal t s, Iauryl trinethyl anmoni um chl ori de,

t hoxyl ated al k IkId Lk th ted t | kyl
o o L P DB S e T Ry R LT B o RECAYL 3t SReb by by
amoni umghber ke, &b&?lra@@ﬁ&tﬂyﬂﬁtHy@@@ﬂ%&thﬁmnDQMMﬁhlﬁh|Oéhﬂ@rlde

nmonohydrate, N-alkyl (C .sub. 12-14) dinethyl 1-naphthyl methyl ammoni um
chIor|debr@@H@@yl@nmeiﬁ&ﬁ@éﬁi}lh&ﬁ#@ﬁﬁ@#@&ﬁl@WW@@lezﬂhéﬂr%%gméﬁ@abky

ammoni u , {ret ni lari yl b t hyl
B A N S S
tr|nethydlmennplthjﬁnnnyhﬁhydc aﬁmbhummthyml@wamﬁulu@dmamutdeéiméth?1
trinethy% nmoni u Eronldes dodec ngnz trleahyl ni.um chl ori de,
ol y- i AP ST OFRBE Ry ard e i G s TS0 A oo e Gh T BHT gs
a'ky|d'”ﬁéhM&@”@%ﬂb%@k%a|qgﬁﬂhﬂﬁsdlhétﬁ§ly%e%%%ﬁyhﬂ@ﬂﬂﬂﬂhM”bﬁbeRﬁQe
decyl tri nmet hyl anmoni um brom de, dodecyltriethylammoni um brom de,

tetradec%ﬁ@?YheﬂhyW§ﬁﬁbhl@ﬁmﬁﬁdnl@@moﬁéFMyLQﬁ®@@¥yla#@@ﬁﬁ&n1@h@@?hﬁé,
tetrabut% Hgﬁgkg%b%%ﬁ{:ogr?l e&‘ﬁ[/ 14 mtlﬁ%ﬂ?'l‘mcﬁ‘h%ﬁé@l?%i)m(%% %%%é)étﬁ‘gl

esters, ear al’koniunrchlorid oun
pyridiniummbnonmdebroatmb,pymkdumwun1qhhgﬁgnﬁlm@emyﬁmeﬁayls efhmguatiem zed

pol yoxyet hyl al k ridiniumsalts; amnes, am ne salts, am ne

| ami nes, al k
oxi des, Fa@%mm%W%wuwﬁw%w&%%@wwquﬁM%l&

N-tetradecylidmethylbenzyl ammonium chloride monohydrate,
dimethyl didecyl ammonium chloride, N-alkyl and (Ciz_.14)
dimethyl l-napthylmethyl ammonium chloride,
trimethylammonium halide, alkyl-trimethylammonium salts,
dialkyl-dimethylammonium salts, lauryl trimethyl ammonium
chloride, ethoxylated alkyamidoalkyldialkylammonium salt,
an ethoxylated trialkyl ammonium salt, dialkylbenzene
dialkylammonium chloride, N-didecyldimethyl ammonium
chloride, N-tetradecyldimethylbenzyl ammonium, chloride
monohydrate, N-alkyl(C.sub.i;-14) dimethyl I-naphthylmethyl
ammonium chloride, dodecyldimethylbenzyl ammonium chloride,
dialkyl benzenealkyl ammonium chloride, lauryl trimethyl
ammonium chloride, alkylbenzyl methyl ammonium chloride,
alkyl benzyl dimethyl ammonium bromide, C.sub.i; trimethyl
ammonium bromides, Cis trimethyl ammonium Dbromides, Ciy
trimethyl ammonium bromides, dodecylbenzyl triethyl

ammonium chloride, poly-diallyldimethylammonium chloride,

dimethyl ammonium chlorides, alkyldimethylammonium
halogenides, tricetyl methyl ammonium chloride,
decyltrimethylammonium bromide, dodecyltriethylammonium
bromide, tetradecyltrimethylammonium bromide, methyl

37



met hyl ated quaternary polyners, and cationic guar . 10. The formul ati on of
claim8 or 9, wherein the nanoparticles have an average di aneter of |ess
t han abouwo20@0iimen 11. The forrmnul ati on of any one of clParAS20091067379
conprising a first population of imatinib conmpound-containing particles and
at | east one subsequent popul ation of active ingredient-containing
particles, wherein the subsequent population of at least a second active
i ngredie tcon% Fnln articleg fu&ther gFr%ses a nDdlfled eleage coating
or, alte ﬁé?? &rgrort Hlai ti onaPfyiCa nodf i eaUrét eRLe8  maf'ri x°h8t'erfal, such
that thepbamyini b comoune antbatuh eastortdie gscondcaetiivie i ngeedeepy reach
their respective peak plasma concentrations in a pre-determned tinme
i nt erval ben2alTRelpgr nohabr6Acof eFarhRmILCNWART ef 19¥l¢@as€OWﬁ@U§@§ond
active i 0 I
cl ai n1128g3§ g?%lgﬁn?g%sgﬂﬁﬁ%%% gﬁﬁdgbt e“?ﬂg%ﬁ%,%ﬁf@%gﬁgg g%%gg from
antl-enetamtsoanUhds qaatemdzadrhe@amyquﬁuhylaﬂhyudmimﬁﬁagona$k§ll4. The
formul ati on f an% 0 of claims 11-13 n nmenbers of the first and

u

t he subs@éﬁé t"po |Sns5%ﬁl%%ﬁ¢|%Wb%eeﬁéatﬁav€m&qﬁeﬁﬁﬂ%ﬁsbleé S than

approxi mat el yn20Q0 new113, The fargndwald on ofsamynone of sebal pRideds,
wherein the imatinib conpound is present in the anbunt equivalent to at
| east ab®Beth4detag afaiAnnpAVbPoiBNCeThe fBENDRALPBACOPUGFai m 15, wherein
the imatinib conpound is present in the anbunt equivalent to at |east about
600 ng of imatinib.

10. The formulation of c¢laim 8 or 9, wherein the

nanoparticles have an average diameter of less than about

2000 nm.
11. The formulation of any one of claims 1-10, comprising
a first population of imatinib compound-containing

particles and at least one subsequent population of active
ingredient-containing particles, wherein the subsequent
population of at least a second active ingredient-
containing particles further comprises a modified release
coating or, alternatively or additionally, a modified
release matrix material, such that the imatinib compound
and at least the second active ingredient reach their
respective peak plasma concentrations in a pre-determined

time interval.

12. The formulation of c¢laim 11, wherein at least the

second active ingredient is not the imatinib compound.

13. The formulation of c¢laim 12, wherein at least the
second active ingredient is selected from anti-emetic

compounds, anti-diarrhea compounds, and H, antagonists.
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17. The fornulation of claim 16, wherein the imatinib conpound is present
in the anmount equivalent to at | east about 800 ng of imatinib. 18. The

f or mul at iwo 2069/amp1one of clains 1-17, further conprisi RGTASA@IABTII? C
anount of iron. 19. A nmethod of treating a subject having a disease
anenable to imatinib therapy, conprising admnistering to a subject the
formul ati on of any one of clains 1-18. 20. The nethod of claim 19, wherein

i ngl I f t f | at th t b d
The. anouht -edi<va GRECEG ABBAC B0G WG 11 it i bie 1113, eFSTBENnd 1N

members of the first and the subseguent populations of
particles each have a diameter of less than approximately

2000 nm.

15. The formulation of any one of claims 1-14, wherein the
imatinib compound is present in the amount equivalent to at

least about 400 mg of imatinib.

16. The formulation of c¢laim 15, wherein the imatinib
compound 1is present in the amount equivalent to at least

about 600 mg of imatinib.

17. The formulation of c¢laim 16, wherein the imatinib
compound 1is present in the amount equivalent to at least

about 800 mg of imatinib.

18. The formulation of any one of claims 1-17, further

comprising a non-toxic amount of iron.

19. A method of treating a subject having a disease
amenable to imatinib therapy, comprising administering to a

subject the formulation of any one of claims 1-18.
20. The method of claim 19, wherein a single daily dose of

the formulation comprises the 1imatinib compound in the

amount equivalent to about 800 mg of imatinib.
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