PHARMACEUTI CAL COVPCSI TI ONS COVPRI SI NG | MATI NI B AND A
RELEASE RETARDANT Field of the Invention The present
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conpositions conprising a therapeutic conpound, such
as imatinib, and a rel ease retardant. The present
invention also relates to processes for making such
sust ai ned rel ease pharmaceutical conpositions.
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mon@m&ah&dueRatt 8h® 8MBtinib mesylate) under the brandname GLIVEC or
GLEEVEC. Two crystal forms of imatinib mesylate are described in WO 99/03854. The
crystal form designated as the beta form is described as having physical properties that
make it advantageous for the manufacture of solid oral pharmaceutical dosage forms, such
as tablet and capsule dosage forms.

The currently marketed formulations of imatinib mesylate are 100 mg hard gelatin
capsules and 100 mg and 400 mg film coated tablets. There is a need for an extended
release tablet comprising imatinib, for example, to reduce peak plasma concentration and to
maintain therapeutic plasma levels for a prolonged period of time.

It is an object of the present invention to provide for a sustained release formulation
for imatinib. It is a further object of the present invention to provide for a sustained release
formulation manufactured by using a melt granulation process. It is yet another object of the
present invention to provide for the use of an extruder to implement the melt granulation
process. Traditionally, extruders in a pharmaceutical context have been used for the
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Brief Description of the Drawings

The accompanying drawings, which are incorporated in and constituting a part of the
specification, illustrates exemplary embodiments of the present invention.

FIG. 1 shows a chart depicting the dissolution profiles for exemplary embodiments in
accordance with the present invention as disclosed in Examples 1, 2 and 3.
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commensurate with a reasonable benefit/risk ratio.

As used herein the term "therapeutic compound" means any compound, substance,
drug, medicament, or active ingredient having a therapeutic or pharmacological effect, and
which is suitable for administration to a mammal, e.g., a human, in a composition that is
particularly suitable for oral administration. Particularly useful as a therapeutic compound in
the present invention is imatinib and pharmaceutically acceptable salts thereof.

As used herein the term “imatinib” refers to the free base of imatinib or a
pharmaceutically acceptable salt thereof (e.g., imatinib mesylate).

Pharmaceutically acceptable salts of imatinib include, but are not limited to,
pharmaceutically acceptable acid addition salts. Examples include inorganic acids, such as
hydrochloric acid, sulfuric acid or a phosphoric acid, or with suitable organic carboxylic or
sulfonic acids, for example aliphatic mono- or di-carboxylic acids, such as trifluoroacetic
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as the amount or concentration varies with the therapeutic compound being used and the
indication which is being addressed. For example, in accordance with the present invention,
the therapeutic compound especially imatinib, may be present in an amount of about 50% to
about 99% by weight of pharmaceutical composition. In one embodiment, the therapeutic
compound, especially imatinib, may be present in an amount by weight of about 62% to
about 99% by weight of the pharmaceutical composition. In one embodiment, the
therapeutic compound, especially imatinib, may be present in an amount by weight of about

75% to about 99% by weight of the pharmaceutical composition.
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a glagshigansition temperature softening temperature or melting temperature less than
212°C. The glass transition temperature is the temperature at which such polymer's
characteristics change from that of highly viscous to that of relatively less viscous mass.
Types of polymers include, but are not limited to, water-soluble, water-swellable, water
insoluble polymers and combinations of the foregoing.

Examples of polymers include, but are not limited to:

homopolymers and copolymers of N-vinyl lactams, e.g., homopolymers and
copolymers of N-vinyl pyrrolidone (e.g., polyvinylpyrrolidone), copolymers of N-vinyi
pyrrolidone and vinyl acetate or vinyl propionate;
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volume between polymer chalns Plasticizers, for example, include, but are not limited to,
water; citrate esters (e.g., triethylcitrate, triacetin); low molecular weight poly(alkylene
oxides) (e.g., poly(ethylene glycols),lpoly(propylene glycols), poly(ethylene/propylene
glycols)); glycerol, pentaerythritol, glycerol monoacetate, diacetate or triacetate; propylene
glycol; sodium diethyl sulfosuccinate; and the therapeutic compound itself. The plasticizer
can be present in concentration from about 0% to 15%, e.g., 0.5% to 5% by weight of the
pharmaceutical composition. Examples of plasticizers can also be found in The Handbook
of Pharmaceutical Additives, Ash et al., Gower Publishing (2000).

As used herein the term “non-polymeric release retardant” refers o substances or a
mixtures of substances, non-polymeric in nature, that are solid or semi-solid at room
-6 -



hydr oxypr opyl net hyl cel | ul ose succi nate or
hydr oxypr opyl net hyl cel | ul ose acetate succinate); high
wounbwaeiar pol yal kyl ene oxi des such as pol yet hpCems2006/017558

oxi de and pol ypropyl ene oxi de and copol yners of

et hyl ene oxi de and propyl ene oxi de; pol yacryl ates and

pol ynet hacryl ates (e.g., nethacryli c aci d/ et hyl
temp"é%tM aeg(:ag Lgt%g@%%po \ﬁlﬁ% ﬁgﬁlhg%h‘n}é @eﬁﬁitﬂé '?Frﬁagib\éb lpss than or
apprgxlﬁ&@tqlﬁyqa%ﬁl olee Wltll’]ﬂ;ﬁhg@ pyn@tlgb@@pcnhyrmacgeutlcally acceptable sait
therd®®! Y(hydroxyal kyl acryl ates), poly(hydroxyal kyl

rret hacryl ates)); pol yacryl am des; vinyl acetate

ymers such as copol yners of vinyl acetate and

cr B@@ﬁlﬂ'ér%@seﬂul asd1oniRANeriey aleass, retardands aoe hxdromrw@toaim

polyrR&li/iidask réthfRRR! Asﬂ%d@ie?@ﬁ thé‘fb‘i’mp'ﬁi/< ?&Edzyn@ fﬁ?ﬁas?la‘&qo the

as carrageenans, ga act omannans and
releagp getgraast, sefeesria beingrraere compatile withoil @i@%uw'ﬁbwgien Atshlstance with

hydrégHoBlc ﬂ?b@éﬁlééﬁs4r?srolub'iee6rec{|§|o§t9nél‘)llm?é ﬁeréllar Bl eé@ﬂ% sBieible in oil or

i ncorporated into the pharnaceutical composi t
Othe'é'%%’@eréﬁwye’itﬁe i nternal phase, in order to decr ease
the glass transition tenperature and the nelt

Vi Efa?ﬁplésf oﬂ’fyd?od?@bhé%h dbgrﬁéﬂér@l@ﬁé@ﬂatéﬁ&ntfsrrﬁﬁ‘uo%obl‘.t't@?e not

bet we pol chains. Plasticizers, for exanple

imitecFipy GRie's: DISYOUNBIaSI RaIpLaRXeS, SyRbatic Waes: itkowdasesfatty

alcoHofs, Gatty éddseH@Mb@}/éér@bﬁ dlélf/éeﬁ‘@% 'tF@chéri@\éé HRY %Hbr’é’s thereof.
MEIght pol y(al kyl ene OXI ( .g., poly(ethylene

CO| %ﬁ/f)@%grg s&% cg;)@/ggp@ 5uclucgﬂ )pg’égrgmot limited to, glyceryl
monqmmraxer ygh rGARMUL @rws a6/l Alied %@%t(@bl@?tﬂb a@ﬁ} HlyeeBA
triace sodl,.um dai

|
pelm ot 64r3iee ooty Pled Blyearal AnDHGRiEHE SOIRAG ABUEIATae o £ ARLACEL
60 frdm &Jridensd (mweastteamayear@rm Bélrﬂﬂﬁté} @I, ETUTIVA OP floPObgnNis

5% to 5% ht of the
Corpp&ggﬁ%lg (g%rg]an%bﬁ[t?&gﬁf'%‘r?e tﬁr‘?ﬁfjé?é'c&m egE®-ci zer s
can al so be found in The Handbook of Pharnaceuti cal
Adchaniplesof Msllogenated .ojls Golvele, hilaké st Ihgte@Z@O@hrogéﬁated castor

oil; h?’oér?g?%?éogédgbohg%c}n@éEy%rgggnaqgé Xg%%rﬁ: 0|rl ea{n%ahy%rc{g%%gteg palm oil. An

example of oil includes sesame oil.

Examples of waxes include, but are not limited to, carnauba wax, beeswax and
spermaceti wax. Examples of hydrocarbons include, but are not limited to, microcrystalline
wax and paraffin. Examples of fatty alcohols, i.e., higher molecular weight nonvolatile
~ alcohols that have from about 14 to about 31 carbon atoms include, but are not limited to,
cetyl alcohol, e.g., CRODACOL C-70 from Croda Corp. (Edison, NJ) ; stearyl alcohol, e.g.,
CRODACOL S-95 from Croda Corp; lauryl alcohol; and myristyl alcohol. Examples of fatty
acids which may have from about 10 to about 22 carbon atoms include, but are not limited
to, stearic acid, e.g., HYSTRENE 5016 from Crompton Corp. (Middlebury, CT); decanoic
acid; palmitic acid; lauric acid; and myristic acid.

As used herein the term “release modifier” refers to substance or mixture of
substances that would help to provide either enhancement or retardation in release profile as
a function of pH. Release modifier could be polymeric or non-polymerc in nature, solid or
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B30 e R Py BRI R08 b Gl Combthang

procebsg‘raliq)gan[aﬁm tbe)silepsnsfaed_ oi I ; hydrogenat ed _soy_bean oi | ;
e e e bt Aororb i Sl aSar s Rtaraan
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Exanpl es of hydrocarbons include, but are not limted

t db) giawtating $teanixiune using aaretrpdaraf Piher seliabimpe@sprraent, for

f I ) . Lot
 Sep Rl PRy Snep U B et iAo  pporare
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ce ) - :

A o PGS f R PIRBLRE
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Exgapl es of fatty

(c) cooling the granules to a temperature less than 50°C, for example to room
temperature (25°C),.

As described in this embodiment, the term granules shall be used interchangeably with melt
granules. “Melt granules” as used herein also refers to any form of solid or semi-solid mass
exiting the extruder. For example, melt granules could be noodle-shaped mass, powder or
aggregation of powder.

The heating and mixing of the therapeutic compound and the release retardant to
form an internal phase of granules may be accomplished, e.g., by the use of a fluidized bed
granulator, an extruder or a vessel supplied with high-shear mixing means. The release
retardant, e.g., can be present in an amount from about 1% to about 50% by weight of the
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a mxture of a therapeutic conpoun

a mefring BEo B i EIPED, A dBaleola atp fod iig Naegruder, e..
from raeﬁo@bét MehePalhyiEteriald 3n BB 0ire@R! ddded #o Hedpbér Wﬂou@fheeheed of a
e nodifier; éu% r anul atlngrgthe m xt ure using
solves IRE negmasioRton. & i PEoEasi R ERRIET R teRearENE Goater than
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Once the granules are obtained, the granules may be formulated into oral forms, e.g.,
solid oral dosage forms, such as tablets, pills, lozenges, caplets, capsules or sachets, by
adding additional conventional excipients which comprise an external phase of the
pharmaceutical composition. Examples of such excipients include, but are not limited to,
disintegrants, plasticizers, binders, lubricants, glidants, stabilizers, fillers and diluents. One
of ordinary skill in the art may select one or more of the aforementioned excipients with
respect to the particular desired properties of the solid oral dosage form by routine
experimentation and without any undue burden. The amount of each excipient used may
vary within ranges conventional in the art. The following references which are all hereby
incorporated by reference discloses techniques and excipients used to formulate oral
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granul es" as used herein also refers to any form of
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presentdn fR AMQUEY TGN RBQUt eto Emut é&érbmvv;elgfﬁ@f thecqoayoogmon He one

|
embédimbﬂpﬂiétdlﬁni%gf%f)lérﬁi'eéé?@h% Shodi \F/r??ﬁdu@b 1% fbg?dé) ?3% by

he rel ease retardant, or alternati part
welglfr’qu CORPPEiiUt i ¢ conpound embedded or subst antially
enbedded with or within the rel ease retardant.

PaE£dnaslbsof phalhﬁéééﬂtlcélmac@érﬁtﬁﬁlb ipiHdietiRcIBE tblﬁ br%rWdt Hniit€ o,
is an extruder. In 1)%eneral an extruder

starcPg lideses gk daralyes desoglsiPr RiaPla, ICKCaRINg eluiose, ..

AVICEL P18 fromi FMCAPHiRIelppRa Pag r@brdkwogﬂ%ewoé@@o%tw&hyi cellulose
the entire |l en screw, _distrib

and '}Mdk?&ts’f%?y'mﬁ% 'ﬁ&t'@??egéﬂET?'QCgEL erfﬂ@%@P%{ﬁ@@W@p (Midland, MI);

sucrazelpeunde; doth RSP, pﬁcﬁ}s@b@dﬁn@eﬁ%ﬁn@rgetfdtm a‘ﬁté b?fﬁbhérﬁfa ®k present in
he rotation o

nee nts rovi ded t he

an a8 fiouy At roahelta i 0. EABDUSFIY O thecampasiiger
can be divided into at |east three sections: a feeding
s eitanpies of preahaceyitisaiytacosptaild lubricants and pharmaceutically

acceptable glidants include, but are not limited to, colloidal silica, magnesium trisilicate,
starches, talc, tribasic calcium phosphate, magnesium stearate, aluminum stearate, calcium
stearate, magnesium carbonate, magnesium oxide, polyethylene glycol, powdered cellulose
and microcrystalline cellulose. The lubricant may be present in an amount from about 0% to
about 10% by weight of the composition. In one embodiment, the lubricant may be present
in an amount from about 0.1% to about 1.5% by weight of composition. The glidant may be
present in an amount from about 0.1% to about 10% by weight.

Examples of pharmaceutically acceptable fillers and pharmaceutically acceptable
diluents include, but are not limited to, confectioner's sugar, compressible sugar, dextrates,
dextrin, dextrose, lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol,
sucrose and talc. The filler and/or diluent, e.g., may be present in an amount from about
15% to about 40% by weight of the composition.
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Pr actice of Pharmacy, 20th edition, Gennaro, Ed.

capsylieppi ncott W1 lianms & WIKins (2003) Exanpl es of
pharmaceutically acceptabl e disintegrants include, but
ar enéwihe tablets @t diotainet athey ean be bpijanally eddied vk @; functional or non-
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The utility of all the pharmaceutical compositions of the present invention may be
observed in standard clinical tests in, for example, known indications of drug dosages giving
therapeutically effective blood levels of the therapeutic compound; for example using
dosages in the range of 2.5-1000 mg of therapeutic compound per day for a 75 kg mammal,
e.g., adult and in standard animal models.

The pharmaceutical composition, e.g., in form of a tablet or a powder suitable for
tablet formulation will suitably contain at least 400 mg of the therapeutic compound. In one
embodiment, the tablet formulation will contain about 800mg of therapeutic compound.
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(A) A f‘ﬁ%\ﬁ?é’&%c%‘ rcSmBl)ﬁﬂﬁ\e@% hy Isﬁ'sgr iflatifiblof afly bRiROsI8 and 3: rélchSe

prior to,” or upon addition
i rretardang eﬁ@p@@lw Q@mmﬁm@ﬂeﬁwam@bﬁ@%mW%ightémat'mb more

particluar between about 62% and about 99 % by weight of Imatinib;

 In particular said pharmaceutical composition, wherein said composition comprises at
least 400 mg of imatinib mesylate;

¢ In particular said pharmaceutical composition, wherein said release retardant is a
polymer, especially wherein said polymer has a glass transition temperature less
than the melting point of imatinib mesylate, optionally further comprises a plasticizer;

e In particular said pharmaceutical composition, wherein said release retardant is a
non-polymeric release retardant, in particular wherein said non-polymeric release -
retardant melts at a temperature less than the melting point of imatinib o the imatinib
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i nternal phase of the pharmaceutical conposition) are
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cSPBEPEIPIbAIMPISES at lgast png releage rrigidant ealagter Gepdig group
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bl ende rough a V-b and subsequent Iy
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ti for exanple using dosages in the
5121@%6# 1c1q%8§2%‘”gf t her apeutic conpound per day
for a 75 kg mamal , e.g., adult and in standard ani nal
o Midpdrticular said pharmaceutical composition, wherein the composition provides, in
healthy humans, a mean plasma concentration value not exceeding 3.5ug
Imatinib/mL, when dosed 2 hours after a light breakfast.

(B) A method of making a modified release pharmaceutical composition comprising the step
of granulating imatinib or any of its salts with a release retardant and optionally a
release modifier in an extruder while heating to a temperature below the melting
temperature of imatinib or its salt, to form melt granules;

* In particular said method, wherein the melt granules are once again introduced into
the extruder, to further granulate with or without release retardant or release modifier
or plasticizer, at a temperature less than the melting point of imatinib or the imatinib
salt employed;

-13-



The pharmaceutical conposition, e.g., in formof a
tabl et or a powder suitable for tablet fornulation
waizbde/12i4t abl y contain at | east 400 ng of the PCT/US2006/017558
t herapeutic conpound. In one enbodi nent, the tabl et
formulation will contain about 800ng of therapeutic
conmpound. Such unit dosage forns are suitable for
d t t
AdH ﬁar?ﬂl% ﬁag‘mgﬂﬁ?d ogémgfcérhmp@@dduﬁ% SP%?@ HeAGr AR to 2
t hde%\wl temgenahise,| wiieh isTeas tbareg@ﬁtgramweénmpmceps tenpheatuee.
nmet hod of treatnent of a subject suffering froma
odi tmmtécular@aw methad durtkroompeising cospedsisimgwihe melt granules into a

th
B BRSO AL B0 By e
cofﬁt@'ﬁlamts@nd@f rﬁlmem\@d}fm’(s an@Voenlastmrzelrsaabdlﬁerbptemrnpomtlons are

negengdq éw&r{'}srges tﬁ{g lAgglttl onal Iy, the present

i nvention use of a conposition according

O S RTS8y T o
an@$nﬂ0lq¢iv eMl”aneihcblrre slease melatdaohis,a malrheramonmspegifiaally or

”°’§¥ BTl e Slch as chroni ¢ myel omnocyti ¢
#ﬁﬁiﬁ &{Iar%g[dorﬂé @Pngg\ﬁl{e(? |ﬁ glﬁgis%f)ﬂﬁo%glgﬁ gé@@ﬁ,ges at least 50% imatinib

nubwaa@hhdthsaompomtmn tunors of prostate, colon,

breast, lung, or ovary, atherosclerosis, thronbosis;

sclerodermtis; psoriasis, restenosis, fibrosis;

asthma, prevention of transplantation induced

di sorders, e.g. obliterative bronchiolitis; prevention

of T%fqllowﬁg @ga@ﬁleg)a@ desteative Jaud demobserve t@llmlt the scope of the
inverRRhRIRKERBANRFeif! TS ¥RArhSies 8fe MEAdtion tH%upﬁéﬁtﬁtrﬁé}ﬁ&i f practicing

hyper eosi nophi |'i ¢ syndrone, gastrointest stro P
the Ft"éﬁﬁ'ﬁ‘it E‘V@@IOST) der mat of i br osar conma pr ot uber ans,

system ¢ mastocytosis or, nore generally, Philadel phia

poQuAtHiRs BY RRNetd, fr@drééén\t’&i 51} §&Eé’tﬁé?e by We@H{TBﬁF\é{ phél’ﬂ?aceutlcal
sent invention relates, is not l1mted

Comlg‘?ﬁ'qoé‘mﬁf@’ 'ﬁ@ﬁ%?éamR'%?r%S%ﬁ%W%‘Mh cal conposi t| on
conpr|3| ng imatinib or any of its salts and a rel ease

Exa *t dant, especially conprising between about 50% by
'RB t Imatini b, nore particluar between about 62% and
about 99 % by weil ght of [Tmatinib;

Ingredient Percentage (w/w) | Amount per tablet (mg)

Internal phase

imatinib mesylate 89% 956
hydroxypropyl methylcellulose 5% 53
hydroxypropyt cellulose 5% 53

External phase

magnesium stearate 1% 10

Total 1072
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In particular said pharmaceutical conposition, wherein

sai d conposition conprises at least 400 ng of imatinib
waoreosl1iatsl I n particul ar said pharmaceuti cal PCT/US2006/017558

conposition, wherein said release retardant is a

pol yner, especially wherein said polyner has a gl ass

transition tenperature | ess than the nelting point of

| Mhi mté}naﬁﬁiéls.éti@red?éﬁté OF@étﬂn)b thi&h Ag hr)r)gjmpfo?gﬁn@thylcellulose

r said

I t
avaiBbiesIHET BACEM{E160M Psamiym GRaswDew Gremienl Cos (Widland, Michigar),
hydrB%r&ﬂ)l Méﬂ%ﬁc{s% a"vgﬂla%"f’esgﬁ KEUBEERE P déammﬁﬂe%ﬂl%rc%ma'db

on- neric r ease retar
(Wilmisgtnsy Eztelw@ra @e combined aad hiendedip ploiniiensier forabouiitwo bundred

rotafidhe. '%ééd‘deﬁﬁﬁlﬂé?rgiggje%ﬁt frgaqﬁﬁésé’@% dﬂcéﬂnﬁ the feed section, o

non- neric reta 'S hy rogenate
hoppsiry of altw"]o%qu eutreders A itphbla twinceraw extudedispios PBISEM 16 mm

phaeré‘%Ez@ﬂc‘él e s@@@t@iﬁ'ﬁ@é’rtdvgﬁ’ébl&ﬁgﬁeﬁ'eh’aQﬁegﬂgﬁ "doﬁ? ?W% tham,

' east one release retardant selecte m
Masgaghupelis)lng of water sol uble, water insol uble and vvater
swel | abl e cel | ul ose polymers, acrylic polyners,

PO| ¥SAES Bahé GRS ofiRE tRRI LRI extlliePRMd d:il@ Wltﬂra 56tk O approxw‘nately
phar maceuti cal conposition, wherein phar maceut’l ca

thre%m%thq MisBWsiragey isconfigyead vwﬂeflween@u%alrbéfrakmas, or
sectidRs. eSia@lﬁwgfde?mHeh%p@é%ﬁhé efésth%tio%s afe rRYFERIHP heRkk to the
cel lul ose, hy droxy%réf )ép [ ul ose,
following,jereerRtiress A%k Haerqm & aaqi JEEGs; 1 n
particul ar said, pharmaceutical conposition, further

C omrmesma@nm pﬁr@@r@@&% tARAigh ities exthﬁjep fWié §sddlaadt t%?ddews is
COﬂpOSItIOﬂ wher e rug rel ease

el REsesher R o edhe KL eesiare o polUsisacBiver between

about aelvSPAiteen brdiasibl mawearnsdr nieas. t han 80% at 10 hours,
when tested usi ng USP | basket apparatus at 50rpmin

| d at
o oTbe effudbtes of grabled herB ind eficB e dbe rened atapm temperature
by altbwing thehewstarid feom bppropinatemRedn ©akvesto mingbs.i e tSoled
rs and not ] ess than 80%

; not reat)er t han . 80°/Et 2 ho 5
grani}Es etk s HipseausBrsicvadt 1Bipugh AR Biresh SEERNALE- 3598 min sereen)
at 50rpmin 9001 of
For the external phase, the magnesium stearate is first passed through an 18 mesh

screen. The magnesium stearate is then blended with the obtained granules from the
internal blender in a bin blender for approximately sixty rotations. The resulting final blend
is compressed into tablets using a conventional rotary tablet press (e.g., Manesty Beta
Press). The resulting tablets are monolithic and have a hardness in the range of 15 kP to
33 kP.

Example 2
Ingredient Percentage (w/w) | Amount per tablet (mg)
Internal phase
imatinib mesylate 94% 956
hydroxypropyl cellulose 5% 50
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0.1 N hydrochloric acid at 37C. In particular said
phar maceuti cal conposition, wherein the conposition

wonrasiides] i n heal thy humans, a nean pl asna PCT/US2006/017558

concentration val ue not exceeding 3.5ng | matinib/n,
when dosed 2 hours after a light breakfast. (B) A
met hod of making a nodified rel ease pharnmaceuti cal
coffposition conprising the step of granulating
imatinib or any of its E{etr&lpﬁ\ats@ a rel ease retardant

ang—eptionat-yr—a—+elease—rodiHer—nRran—extruder—whie
he ti ng 1 9 %ng gtgr%)rgtreat ure bel Oy, t he nglting te|16per ature
fl i mal 149D salt) to formneltfl granules; 1n

part| cul ar sal d nethod, |wherein the pgelt granules are
once agai n Ak oduced into the extruder, to APt her
granuiate Wi th or W thout release retardant or rel ease
nmodi fier or %Sastl ci zer, at a tenperature |ess

t hEheiiBbletsRf EXaMiple 2are Mads Heing the same MRked g8 isslqgdfor Example

1; hoRRPEONE ﬂydrbf(‘yd?éWl h@%ﬂyﬁfell&@ééjlsréﬂdb@@o thlufiteARI phase.

Exa

amplg

conprising cooling of said nelt granules to a desired
temmerature, which is less than nelt granul ation

ss tenperature. In particular said nethod,
further conprising conpfessing the nglt granules into
a tabl et, Iegredienther ei n etceﬁfagauhm nEamobra Eetitabibt (mg)
separatel 34 S NS t-fferent—ret-ease—+etardants—andfrot
rel ease nodi fiers and/ or zers at different
coppositions are bl ende mB g%cﬂg%)r essed into a tablet
I n partl cul ar said net hod, wherein said extruder is a
t w n- sciaaindeesy@er | and, nor¥%especilal ly, wiefein the
re[ €ase retardant 1s a polyner, nore|specifically
hydrr@mwpmpyllméﬂqhdeumme In particullar said 4t hod,

A ormocd H | oact [ = aYa VA
I UI II D(J.I U CUTTPUST LI UII \JUIIPI I DCD (J.L ITAST JU7U

i mati g B é/naYé%'c?QBro(ﬂf the conmpgsition. The folJ ow ng
expnpl ds are Lltustrative, but -do notl serve to limt
the scope of the invention described herein. The
expnpl es are meant only R&m@igpe8t a nmet hod of
practicing the present ifnvention.
magnesium stearate 1% 10

Total 1016

The tablets of Example 3 are made using the same method as disclosed in Example

1; however, hydrogenated castor oil available as CUTINA HR from Cognis Corp.

(Dusseldorf, Germany) is added to the internal phase.

Example 4
| " Ingredient Percentage (w/w) | Amount per tablet (mg)
Internal phase
imatinib mesylate 89% 956
hydroxypropyt methylcellulose 5% 53
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Quantities of ingredients, represented by percentage

by wei ght of the pharnmaceutical conposition, used in
weaals/1exanpl e are set forth bel ow Exanpl e 1TheCT/US2006/017558

i nternal phase ingredients: imatinib nesylate,

hydr oxypropyl nethyl cellul ose avail able as METHOCEL K

100M Prem um CR from Dow Chem cal Co. (M dl and,

M ¢chirgamn), hydroxypropylT cettutose avaitabteas KEUCE:

HF| Phar m &ppeBifiesecul es Ghem cab, Co. (W1 mi ngt g,
Del-aware) are conbined dnd bl ended | a bin_bhlender

for about two hundred ro atl qn Subsequent to

bl ¢ndi ng, the internal PRasent r oduced i nto t he
feed section, or hopper, of a twn screw extruder. A
sui t abl magnesinmsteaewe ext rluder 1% t he ARI SM 16 fan
pharmaceutcat—twnm—scrgwextruder—avatabte—f+rom
Thermo El ectyigpp Corp. (Waltham Massgchusett gy
Located _at the end of thHe twin screwlextruder is a die
with a bore of approximately three nm The twin screw
extruder is configured with five individual barrel

The ¥a<blh¢§of Bfarﬁ@h'a@é‘ﬁwan%éfu?éd\ﬁhlrfg’ t‘h@‘n‘iéiﬁod‘@é&ﬂbeé ™ Ex2fhple 1. Inthe
e zones are respective eated to the

preseih hxyfmwgrqpahirélpeﬁa.'se@pla@@@@m%utee"mﬁc 1500C and
185C. As the material progresses through the extruder,
the speed of the screws is gradually increased to 150

£ rsm and the volunetric feed rate is adjusted to

Xa #=ver between about twelve to fifteen grans of
material per mnute. Thg extrudate, qr granules, Trom
t he extrudngreaien t then cqepcbntayer(@mn taniaeﬁqtemmaldwmg)

al '_O'V\'Illlg +HHhemto—stand f|un|app| OX 1+t LCIy fHfeen—+to6
twenty mnutes. The cooIE1 es are subsequently
sieved through an 18 nes screen (| e a one mm

screen). For the externgl phase t he magnesi um

st bar at dMR@IF eyt assed throdh an 18 nesh SePeen.
The magnesium stearate 1|S then blendgd with the

obt ai ned ghwellllese from tlhe i nte@tnal bl ender i16a bin

bl ender—for—approxiratety—stxty—+otations—he
resulting final blend i ed into tablets using
a conventional rotary thb et Bﬁ%és (e. g Manesty Beta
Press). The resulting tgblets are norol i thi ¢ and have
a har drisagesipm sisarateange |of 151%P to 10

Total 1072

The tablets of Example 5 are manufactured using the method described in example 4,
however, hydroxypropylmethylcellulose is replaced by ethylcellulose.

Example 6

Ingredient Percentage (w/w) | Amount per tablet (mg)

Internal phase

imatinib mesylate 84% 956
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33 kP. Exanple 2The tablets of Exanple 2 are made

usi ng the sane nethod as disclosed for
waawsverdsino hydr oxypr opyl
Exanpl e 3 The tablets of Exanple 3

th

e internal phase.

nmet hyl cel | u

Exanpl e 1;
| ose i s addad2d06/017558

are made using the same nmethod as disclosed in Exanple

1,

CuUrt
added to ghgcdinbg nal phase.

in
is
of
de
hy
et

mali

Fb

The %\bﬁ PRl b o

however,

hydr ogenat ed castor oi

a

vai | abl e as

I FNAHRfTom bUgllI S

rp.(Dssetdor

el e

led using the

—CGermany)—s
4The t abjggts of
met hod _described

sent, hydroxy

repﬁggeﬂﬁﬂywéP%?$ gef

| ul 0s&% Exanp

propyl cellul ose
le 5 TheBtabl ets

5cribed in exanple 4,

Exanpl e 5 are manufactured using the nethod

Exbema)ehase

froxypropytmethytcetig

Ny | cehhde9sh ste’a::?é?éml e

huf act ured usi ng

tose—+s—rept

6The t
et hod deq(‘r i

gbl ets lof Exanple

ed uy
6 are
d in eFxanple 1

vever, a rel ase nDdIf

nternm

|ncorpor§P in the i

ier - sodium| auryl
phase.

sulfate
18217 Mel t

Exanpl

ranu

WBP%@PWF"@

r i }\(ﬁ dt nge%ln eEtxampIe 1.

Howewstha nelebgermodifidro- soalignn eis,! eﬂllfaté' h§|rfcatpoﬂat@d inEReé internal phase.

granules A to nelt granules B is 85:15. Exanple

8 FI

1 is a chart showi ng the dissolution profile for
tablets for each of the three Exanples 1-3. The

Exanplbl7et s are placed in 900 ni

of 0.1

N HCl (pH 1.2)

usi ng USP Apparatus || rotating at 100 rpm and at
Melt gr@lesThe in vitro rel ease profiles of the
coppostttons—descrtbed—ir—Ebxarptes—45—6—and—+
shpwn in Flh&e@' fhe chartg gé?'??\gi, (5‘\ t X3
t he_prese Vet i on_have- S Tﬁe R%g easE ka%?et?r%g)
profile. It is understood that while the present
i nyenti on has been descriN5&® PR#S@onj uncti on
imatinib mesylate 89% 956
Hydroxypropyicellulose 10% 106
External phase
magnesium stearate 1% 10
Total 1072
Melt granules B
Ingredient Percentage (w/w) | Amount per tablet (mg)

Internal phase

imatinib mesylate

89%

956

ethyicellulose

10%

106
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with the detail ed description thereof that the

foregoing description is intended to illustrate and
waaboslizr4t t he scope of the invention, which i scdekemed: 7558

by the scope of the follow ng clainms. Oher aspects,

advant ages and nodi fications are within the scope of

the clains. What is Clained: 1. A pharnaceuti cal

a rel ease retardant. gdemdpgadthar maceuti cal

n_about 50%

by |wei ght | natinib The phar maceut} cal conposition
of |d ai BFYeSUR&TS élfaﬁe sai d conpd<iti on konpri sedd bet ween
about 62% and about 99 % by weight of| imatinib. 4. The
phar maceut i cedtalconposi tifon of C aim 1, whereilf7Xaid
conposTtTomTonprises at teast—400—nmy—of —matinib
mesyl ate. 5. The pharmaceutical conposition of Caim

1, wherein said release retardant is a polynmer. 6. The
Meltgrariuiesch and melt asanHirssB ereomantfaciurdaeparaigly pad aresednabined prior to
comBIRHBRI THARE 0B rarf A8 o fioh RRPEL B g8.hess ¢ han

he mel ting poi nt I mat 1 ni

pharmaceuti cal conposition of Claimé6, further

conprising a plasticizer. 8. The pharnmaceuti cal
ExaiglgRPsi tion of G aiml, wherein said release retardant

'S a nonpolyneric rel ease ret ardant 9 The

pharmaceutical conposition of O a wherei n said

nohlGol i§ Reéhpl ShavBadee dissalvipivonls rfqrsta@etséortembaf Hedhee
ExathI§§ 1td) a'rhet tﬁﬁle[@érb'p%eﬁ‘iﬁ 9(50 ﬁ'ﬂ_ df BRIN ACP(pPf 1.2\&ing USP

phar rraceut i cal
Apo TS ALiPtR ob1OIRm Hidat S36, d ISUiA THeRSeBRNRE T e
comp@éﬂﬂﬂ@@leé@ib@ﬂd@lﬂamﬁleﬁmdﬁ aamdy aksHeartif FIQR! Thé Ehadd§how that

har maceut i cal caqnposi tfon of laim1, wherein the
%ﬁﬂmﬁ% ol ihe presertdRyRiPn haYe 2 suitRined selease igile- one

rel ease retardant selected fromthe group consisting
of ItMrﬁer&Od)dJthwhWﬁherprédéﬁoinué(htl%nafaé b&ah @éséﬂb@ﬂhrﬁ@cbr@.mctlon

with &el lel’falp canuon tr?éregf%gtl thé: fd[?gglgcy rgga criessantlory is mcienc?ed toelfcﬂstrate
and not limit the scope of the invention, which is defined by the scope of the following

claims. Other aspects, advantages and modifications are within the scope of the claims.
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and polyols. 12. The pharnmaceutical conposition of
Caiml1, wherein the pharnaceutical conposition
woanpriesds at | east one rel ease retardant sel eeCeastoen 7558
the group consisting of hydroxypropyl cellul ose,
hydr oxypr opyl met hyl cel | ul ose, ethylcellul ose and
nmet hacryl ate pol yners. 13. The pharnaceuti ca
WhaGietasieti on according to any one of Clainms 1 to 12,
urther conprising a release nodifier. 14. A nethod of
1. APRKInfEteatica? dbhpeshidred RAFRINGNABATE SHhhE itsCsa aRd kirélBase
onprising the stepof granulating imatinib or any of
retardant- salts with a rel ease retardant and optionally a
rel ease nodifier ipn an truder while heating t _
2. THRHERACE IS LRATERASERE OFBIAT g CORRIRACPENESR AOPYBO i weight
imatiib. its salt, to formnelt granules. 15. The nethod of
claim 14, wherein the nelt granules are once again
3. Th@%ﬂ;}@dﬁ@@@ic'ﬁrﬁcstmd@moau Cwmta 2, vvh@;eflméetidi' e?mgoﬁmﬂ ainqad_ f rises
Wi or 0 r se retardant qr rel ease nodifier
betwgen gt 254 Fekavouf 89 Brt@Bl A7BeidEs han t he el ¢ ng
oint of imatinib or the imatinib.sal.t enployed. 16.
4. TRE U SrEearcamrhshion o CIAIT dnePerRih s coRBoRiR| sarepises o least
400 mgioflinfeintb igesymatbes to a desired tenperature, which is
| ess than nelt granul ati on process tenperature. 17.
5. THdpharetabeutical cdbhmusitiot4f Claimtihemecimisid sdlegscaetgpdaat &5 angolymer.
the melt granules into a tablet. 18. The net hod of
6. Ti@ pharmhéeutivhecamnpositiehtof Gizdm @, eberamsdidpblymedhas a glass transition

termpRER AR bt el e 0RO R B b 2t Gt feront

7. ThEPREREb bR BB RN <, PR SRR L Bl o'

o TR BB RonF el VRLRAR o8 e beny o
polymericdvetbase rathgiam. 20, wherein said polyner is

hydr oxypropyl cellulose. 22. The method of C aim 14,
9. Théheharmaceutical eamgassionioh@laioBomhetsin said heapolypeYis release

retar&%ﬁ%éﬁskét B¥erBdaithe Riss bR RO %ﬂﬁfg.tdoﬂﬂ of fratinid 6t the jmatinib salt
pha i

rmaceuti cal conposition according to any one o
empleyed.ms 1 to 13, where the drug

10. The pharmaceutical composition of Claim 8, wherein said non-polymeric release
retardant is hydrogenated castor oil.

11. The pharmaceutical composition of Claim 1, wherein the pharmaceutical composition
comprises at least one release retardant selected from the group consisting of water soluble,
water insoluble and water swellable cellulose polymers, acrylic polymers, polysaccharides
and polyols.

12. The pharmaceutical composition of Claim 1, wherein the pharmaceutical composition
comprises at least one release retardant selected from the group consisting of hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, ethylcellulose and methacrylate polymers.

13. The pharmaceutical composition according to any one of Claims 1 to 12, further
comprising a release modifier.

14. A method of making a modified release pharmaceutical composition comprising the step
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rel ease fromthe pharnmaceutical conposition is not

greater than 80% at 1 hour, and not |ess than 80% at
woQodsaars] when tested using USP | basket appararws2@b/017558

50rpmin 900n. of 0.1 N hydrochloric acid at 37C. 24.

The pharmaceutical conposition according to any one of

claims 1 to 13, where the drug release fromthe

of gra%?a‘hﬂ&?rﬁéﬂdnt?é&l arﬁ/Qimé’%bﬁd With 4 $elé‘é§e r@fa?@érﬂ and Bﬁfbr%ﬂ?’@ﬁ\élease

hours and not | ess than 80% at hour s,

modnfuagumgn exjruder whilg Beatingia AdemBerature éﬁ'ﬁm the, ”@dimﬁe'aper@we of
imatitib BY f¢ 890 kPlokf d&aﬁﬁle§7c 25. The pharmaceuti cal

conmposition according to any one of clains 1 to 13,

15. TH@ﬁfe%da deletir AUPRRsiafe Rk \qrglmﬂes are dnealaghv .ﬂﬂmmeéd info the
nmean | asnma concentrati on va

ue not excee gpg
extrugerg g fo"B?"rﬁﬁ”%@H"“ﬂd’é dthoutglgage gﬁtqrganté)qr@l@ﬁ?e modifier or
plastibiz82kf &8%dmperature less than the melting point of imatinib or the imatinib salt

employed.

16. The method of claim 14, further comprising cooling of said melt granules to a desired
temperature, which is less than melt granulation process temperature.

17. The method of Claim 14, further comprising compressing the melt granules into a tablet.

18. The method of Claim 17, wherein melt granules manufactured separately using different
release retardants and/or release modifiers and/or plasticizers at different compositions are
blended and compressed into a tablet.

19. The method of Claim 14, wherein said extruder is a twin-screw extruder.
20. The method of Claim 15, wherein the release retardant is a po|ymer.
21. The method of Claim 20, wherein said polymer is hydroxypropy! cellulose.

22. The method of Claim 14, wherein said composition comprises at least 50% imatinib by
weight of the composition.

23. The pharmaceutical composition according to any one of claims 1 to 13, where the drug
release from the pharmaceutical composition is not greater than 80% at 1 hour, and not less
than 80% at 10 hours, when tested using USP | basket apparatus at 50rpm in 900mL of
0.1N hydrochloric acid at 37°C.

24, The pharmaceutical composition according to any one of claims 1 to 13, where the drug
release from the pharmaceutical composition is not greater than 80% at 2 hours and not less
than 80% at 8 hours, when tested using USP | basket apparatus at 50rpm in 900mL of 0.1N
hydrochloric acid at 37°C.

25. The pharmaceutical composition according to any one of claims 1 to 13, wherein the
composition provides, in healthy humans, a mean plasma concentration value not exceeding
3.5pg Imatinib/mL, when dosed 2 hours after a light breakfast.
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