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BACKGROUND OF THE INVENTION
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is an oral cytokine inhibitor of interleukin-1 beta converting enzyme, which is targeted at
controlling the symptoms and progression of inflammatory diseases, including rheumatoid

arthritis and psoriasis. The compound of Formula (I) hydrolyzes in vivo to the compound of
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Formula (IA), shown below.

[0003] Regional absorption studies of the compound for Formula (I) indicate colonic

absorption.



SUMVARY OF THE | NVENTI ON 100041 In general, the
invention relates to a controlled rel ease fornul ation
wo o746t al  cyt oki ne inhibitor of interl eukiPeT/USet/e12715

converting enzynme. [00051 In one aspect, the invention

i ncludes controlled rel ease fornul ati on and processes

for producing the sane. [00061 In sone enbodi nents,
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(1), OONNSGS %JMM‘WEF%E%WF N'Cl includes

granul ating the conpound of Forrmula (1) in the
[0004] IRLEHAHIC theGhvertiodr ghitésttoaalovedlled reMuse Edmmlatjort foe an oral

~ stability of the c% ound of Formula (l) in the

CY“*"“UP@@HP%Oé@FVEHF“?E g@éﬁ“YﬁHPgFﬂgwngolvent does not

give rise to degradation of nore than 5% (e.g., 2% of
[0005] 1hRae 6§ WElindEntidointlides Cojtraliedrreldsehfornhalation and pedaesses for

_roomtenperature, (b) the wet granul ated material has
producing{he §8Pf-nsi ¢ di ssol uti on val ue of |ess than about

0.15 ng/mn/cn2, and (c) the wet granul ated materia
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i nclude one or nore of the follow ng features. The

density of the wet grapul d eriajy can be between
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sol vent and a%PPrstbinding aggntf*mhergfn the first
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organi c solvent used in wet granulation and in water.

The first binding agent cafdincl ude hydroxypropyl

cellul ose (e.g., between about 0.5% w w and about 10%
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(b) the wet granulated material has an intrinsic dissolution value of less than about
0.15 mg/min/em?, and

(c) the wet granulated material has a density of between about 0.20 g/cm?® and about

0.90 g/cm’.

[0007] Embodiments of these aspects may include one or more of the following features.

The density of the wet granulated material can be between about 0.50 g/cm’ and about 0.90
g/«:;m3 . The organic solvent can be isopropyl alcohol. The compound of Formula (I) can be
wet granulated with the organic solvent and a first binding agent, wherein the first binding
agent can readily be dissolved in both the organic solvent used in wet granulation and in
water. The first binding agent can include hydroxypropyl cellulose (e.g., between about 0.5%
w/w and about 10% w/w or about 5%) or polyvinylpyrrolidone (e.g., between about 1% and
about 20%). The granulation mixture can contain at least 40% (w/w) of the compound of
formula I. The granulation mixture can be formulated with a second binding agent, such as
polymethacrylate or ethylcellulose, a porous agent, such as lactose or mannitol, a glidant,
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WD 2007/ 142951 PCT/ US2007/012715 such as talc, and a

| ubricant, such as sodium stearyl fumarate. The
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formulatxon carl 310‘ Id)e a%ggt &P Q’% (w? 3 th\@co%pound of formula I, about 2.2% (w/w)

of Klucel EXF, about 1.9% (w/w) of Talc, and about 1.1% (w/w) of SSF. Still another

formulation can include about 95% of the compound of Formula (I) and about 5% (w/w) of
HPC EXF. Yet another formulation can include about 97% of the compound of Formula (1)
and about 3% (w/w) of HPC JXF. '



HPC EXF. Yet another formul ation can include about 97%
of the conpound of Fornula (1) and about 3% (wWw) of
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................. [ 00101 Advant ageously, the conpound
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[0016] Unless otherwise defined, all the terms herein should have the same meanings as
those known in the art. All publications cited herein are incorporated in their entirety by

reference.
DETAILED DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 illustrates the intrinsic dissolution profiles of three tablet formulations of the

invention.

[0018] Figure 2 illustrates the intrinsic dissolution profiles of three pellet formulations of the

invention.



[00171 Figure 1 illustrates the intrinsic dissolution
profiles of three tablet fornulations of the
WO pwensdoon. [ 00181 Figure 2 illustrates the i ne€T/NS1007/012715
di ssolution profiles of three pellet formulations of
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00191 In
general, the controlled rel ease formulations of the
present i nvEFTASED REFCRIETIQOAE SHEINSENES ™1 a (1) in
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can be pfépar&dhy mettods R@sitiede/n(ibdha bdr §be, NeYWPhatiakguticdOthé Science of
and cl odextrins in P)war cy, Karl-Heinz Fr on{gﬁ%ﬂﬁnd_
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the resulfimgtintrinsin dissolution bigefimiablet niade vithathe wes gganulatedbmaterial is
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in water[dd 32 IC dcnosidmetodhb LS. Rirmacaieid @ISR) alidaline$,004.0ds progided at
htto://w S ound,of Formula (1) is released fromthe granul es
P/IWWEUR YU above within the first 10 hours in an in
vitro dissolution test as neasured by a nethod known

{0021] Inrsohirecrabddim@ntseatdeast ebaft SQPpOT daltompoehd ofl Fosnaa (JBRs released
r .a, dela

from théi%%tg}olfég llﬁigsc%l%Fg g‘g?vee\fv tﬁf?x thg ltﬁgse%fl?) }Io%{'sgggll:aa%toszgzpt?o id}r;s‘ﬁolution test as

VWA
measuredl Byed Arthodeknoeiriadhe al Udesxaugilagf dp1dicpbld dhethod ishod SRiprotocol
|
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the diss€lved amPynGOTRE tdt8pdund df HoamuRE@Kendmeablited thereof. The amount
of the released compounds can be determined, e.g., by comparing the total peaks area with
that of an external control. Examples of columns that can be used in this method include a
Waters Symmetry C-18, 50 x 4.6 mm, 3.5 pm column (PN# WAT200625) with mobile phase
composed of water, methanol, acetonitrile, and pH 5.0 phosphate buffer, under gradient
elution conditions. Detection can be performed by ultraviolet (UV) absorbance at 280 nm.
The resulting samples from either method can be analyzed by HPLC. Other methods known
in the art can also be used to obtain the release profile of the granules of the compound of
Formula (I) or each formulation containing the compound of formula 1. See, e.g., Controlled

Drug Delivery: Fundamentals and Applications, 2™ Edition, J.R. Robinson and V.H.L. Lee,
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acetonitrile, and pH 5.0 phosphate buffer, under

gradient elution conditions. Detection can be
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1(3): article 18.

[0023] In certain embodiments, the compound of Formula (I) is wet granulated with

isopropyl alcohol (IPA).
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e . t ed ani c
hmltatlon é%}fyprggpétgeggﬁf%ﬁ—tﬂ’gaan PRYYRY Yf‘ll‘ ks are
bI endl ng with the excipients and ot her corrponent s of
10027] Theansomt pHfitse ﬁmdﬂi@@gﬁﬁt ﬁﬁdl’i?ltbé weﬂgrahﬁllaﬁbﬁl @&n b? any amount
which pr§v1d%s resu§ gﬁfalgﬁgé: &éq)r?%?g%%lr%ggé {ﬂﬁ%g@%o&m& about 500

pm, contairbingj g‘mtdr shart dveut O PPoLiE compoandyf ﬁ)rfdu)a CaRd Ianensny between
O35and% ué%g?vgtht e. solvent w thout any ndi
& Ht Fo267 oFHEINGMRQAUBERE; thy ca@@mmféaﬁl?wxaw) is wet

granulata@fth Kihed HIPG S0{respVR (b@%hntafbahﬁfoaaﬁllﬁA§0iﬁ/me erB6@ments
in water. Exanples of first

d
e com L S e SUB sptBo hs 1 odo 10%

Iw, e.gNYBE@SIRIRY bf Kekdel HPEERE KR 19 %,
R 100%1 The earmunt of&fll?lg?e&?%%{%ﬁxég/g%{w% B

eg., abo‘s%l(}‘%’ep\ﬁgt‘n@}}eaﬁ?b‘fe&fl IBA-can be any anount

10028] Before granulation, the bulk material of the compound of Formula (I) can be sieved,

2

e.g., by using a 500 um sieve.

[0029] In some embodiments, granules of the compound of Formula (I) can be mixed with a
binding agent and, optionally, other known pharmaceutical excipients (e.g., other binding
agents, a porous agent, and a filler) to obtain a pharmaceutical formulation. When
administered in an aqueous medium, such a pharmaceutical formulation is generally capable

of releasing the compound of Formula (1) in a controlled manner. F urther, depending on the
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whi ch provides resulting granules having a size

rangi ng between about 150 p.mto about 500 m
w@omnraisasng greater than about 90 % of the conpoI/ns2007/012715

formula I, and a density between 0.35 and about 0.70

g/cnB. In certain enbodi nents, the conmpound of Fornmula

(1) is wet granulated with Kliucel HPC EXF or PVP (10%

in a solution of 1PA). In sone enmbodi nents,

type of the binshug agets st athenerdipients apgfhegyeight @fle&fm arasgkeaeéwe

%
oy 0 8l o el
formulatidg®%an pevirle a suntained Glgas@yPibiercompeund p§ Eprmulp g at 2gergn level
over an egrpn&igf “%Tr gﬂ?ﬁ t?rtnlg ggg bi‘or%t pelALtZB H@Jrg 51’ Qétggen%%dclm%‘ Quch that

e Sl eve usi n
between QpoN 0% AHI2but QO%mfehendanplour@mfsthe ljoanulllaéls) l@i'eltv'?hied The

precise reéi)a@ﬁ lpr(;}ﬂa %ff 6156? ?%é%u&lgf g%ﬁl’g}lp can %héﬁa%%cgla Q@gﬁkr{hgthe type
and amoufht QEtElieeélh%m(g, fggnt,s aat leter lakdfiﬁieﬂg; coag&mdsl,n the fimnoldaion, the
en an

iller) to obtai.n a rmce
hardness DRATA/PIEARE REHSH: R CSTBAEBHED 10 %‘afté‘%&ﬂ%%" foppuiations
provide réléﬁéb SF IBENIR GBI 4084, ) Batvaén stbutt SYgeREboat 4% apiiel e

I th d of E I
compour@mf{ﬁ%@%?xég(n%ghwgrﬁgsotw nlélp?es Oégl‘ép%ﬁg%ntarpéss?h\mn medium as

measured 93 the é&nﬁﬁtlgﬂéﬂmgéﬁe&m&d Herdlg. oh c&ﬂﬁeﬁn R pebtsEf these

agents and other exciprents and the weight ratio of
embodintents, treearntroled relears fowﬁgwd)rgyldpé?lﬁgﬁeé)f(lﬁs thanyaboyk 40%,
e.g., bet\pelh ﬂ%r'l:r»ggt 5080 %o fb"/m (Fiqﬁe g&‘rﬁb@ﬂxﬂ’éﬁ%‘orﬁﬂﬁa (D in the ﬁrst 100

ceutica Orl’ﬁ,l tiron can provi de a sustain
minutes; raaa easaeofflessehmmm 98%eE. gﬁdweﬁvum gyt a@%ambpwaﬁ%, of the

compourrde orglux e{JI 3l tﬁ%( Ef"s@gﬁg rrﬁlaﬁtEQ dIno%llil tHE aspels of fH%Ee at

et ween ours, such that
embodmbmy,\mcainmmsed ?a@faserfdnawauonmwdfe relqesecefiipsithen afout HE%,

e e R S s AR D s S B Ul

minutes;38ledsd dfl1gsd lhEn bype 6584 @. @) matweerndbdul 0% mdalbngt é@émfsthe

and_ ot her cip nt.ai ned i.n t he f roul at j
compoupip iR (1 (HGE A6 D8 PARHSpA ap e o e 4t b0
about SWQ%M ourld&f Eaitul D(1) 6nl tH&‘ﬂix&ﬁS@O fodmuted. akni cr_ﬂ'l&r embodiments,
ide rel ease of |less tha ut 40%
the CO“”&&’HS@de%ethmé\B'&UPnW"‘d&frgF ot dETsBEmaP Wi B Sy Fyen

about 5% o hibtut 2088 tof MO cathpetiriso faokul D pi@e e fisti moanmutes
di ssol ution nedi umas neasured via the dissolution

t hodol o sc d herein rtain
100301 SHLSgoms RS, HaEotohef rrLlire i &t te
compouﬁ@ bffpb@ﬁﬁlﬁ 0B rRAPYE d@qdueteaaﬁm@i tHeQﬁ'Ssd‘nha of aﬂDOtganitﬁ%aqueous
bet ween about 5% to about 40% conmpou

solvent, @p ijldm gEAnpationy Asgrespitdpe g{?@uleﬁlt%ﬁ %@alngﬁg B'na]yéﬁog%éréabout

100% (vp/fsx/)loiﬁ%oéé}hﬁﬁ?lﬁ?ﬂ%l?cﬁﬁl%a @), WhiclPRiayRed fReesthe 03mé eeatures or
bou 0o he
properties as dlSCUSSBQd herein

[0031] The pharmaceutical formulation can be processed into the form of tablets or pellets
for oral administration. The tablets and pellet formulations contain between about 300 mg to

about 1000 mg of the compound of formula I.

[0032] The sustained release formulations which provide near linear release of the compound

of Formula (I) over about 10 hours includes pellets or tables of granules resultant from wet
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compound of Formula (I) in the first 300 mnutes. In

still other aspects of these enbodinents, the
w@onvnesed rel ease formul ati ons provi de rel eaBer/v82007/012715

| ess than about 40% e.g., between about 5% to about

40% of the conmpound of Fornula (1) in the first 100

m nutes; release of |ess than about 65% e.g., between

about 20%to about 60%_ of the _co

f E I
st o comaoi S oo s TR L e

cellulose.2 oébtmeﬁg]q{ﬁ&ﬁmeﬂgoﬂie 1801 %s Rhtdififg @RNRLtaNEdGtlcley fomnalations
I rst m nutes. | n other enbodi nents
have a hatdnessﬂ@sﬁt theh labolutr 1) kel ee2-§ the tehle hayies hswdrsss Betviees 2baut .5 and

about 9.0 Egglﬂae?l%tdnﬁér@ the gablet*}%}d\fe@@ls 1RBPekn ¥ut 9.08dF0Md about

e conpound of Formula (1) in the first 1 00
9.0 kP. m' nut es. 100301 Still in some enbodi nents, the process
of formul ati ng granul es containing the conpound of

[0033] Tlée oqumlu?at&)h)mggﬁéﬂsg %C@Mﬁﬁa‘f\%{aﬁﬂéﬁtsﬁﬂ&uﬂﬁh@sﬁﬁﬁ@uﬂfmltatmns

gani ¢ or° aqueous sol vent l. y
addltlonagbaﬂuigaztgents e.fs palymesthiarylatder @hﬂneﬂﬂtégsqs ng@Ué Beentheue-

lactose Oli:%l%limll? ! %] an"f‘bOUt htal:lzogréi ﬁ.l%\%ntgf éhg &’rﬁ%%?ﬁ ffnarate (SSF).

nmay a 0356%” fhe same T eat ur es
or propertles as di scussed hereln [0031] The
[0034] Iiphaneranbodineats, flerforhalation conaithes pebgagylated; gompourd of

Formula 2-[3 ‘El'é‘%ﬁst abl et bl?ld rféee{é ﬁor nuffﬁﬁoﬁ{t BbtvAlaBbet 4R WA to about

&¥°And at| ons contai n between
20% (w/ﬁ!iwg %@eafgwco(w/abwabmo@@wgw/ov) & berays @peing apamount

T sust 0
betwee“\%g; W@F%W%%@é‘w&e}he% ‘?%g‘sag)%gfﬁ?%e cog}#oﬁ;rﬁ)lalwé/o (whw);
a glidant i@ aMahdufl l)etﬁ'\ée:i alﬁhﬂl@tl%QwVw)Jtcsabontﬂ%c(edwp,@ g.ebgtween about 1%

t abl es aof gran resultant fro 8 Q
(wiw) to pbu oG 299 sabrggaahin & B GP Heenabi b ETAe b4 18 o
3% (w/w’ioé gutaatv(deh aBbiit. 5B Sv/ivh & alsdan Ut 598 Yoviv hydr oxypr opy|
u ose. In sonme enbodi ments, the tablets containing

[0035] I\[qéé%te{l LA gﬁ%&%heél%%ﬁsgog ﬂ’ledJ am}eﬁgrrllYS tlh%\v %ﬁ}]i%l h@sra mﬁé thvention

are set forH BI6® FoPBIMESHLEPGPbse. 5 and  about 9. 0 kP. In
certain enbodi ments, the tablet hardness is between

aho kP_and about 9.0 kP. [00331 The formul ation
Exampligy issayutin Valies i pients i

Saddi t i onal exci pi ents including,
without limtations, additional binding agents, e.g.
[0036] Tl cymlmﬂmrtydtam@h@d wes Hytivesl fromgbe U%&lmutw@en@gograph for

modlﬁecf LFg?qsg gﬂ§a§e e A %:sn‘ils gcgérlle ?r?e?ﬁ(rﬁrig %nngga:é)d?at S@Q‘gm for up

to 10 ho[B0 Hdalysis ste resmttanh sweTples, washnerfqrmwdlba(tH{UnCcont ai ni ng
wet granul ated conpound of Formula (1) includes a

[0037] Cﬁfﬂg &gbé‘?ss%%%ﬁtthé DB nATRHO Lo RBENREST R a @Fand

metabolites thereof present in dissolution samples, using a Waters Symmetry C-18, 50 x 4. 6
mm, 3.5 0 m column (Part No. WAT200625) with mobile phase composed of water,
methanol, acetonitrile, and phosphate buffer pH 5.0, under gradient elution conditions. Ata
flow of 2.5 mL/minute and a column temperature of 45 °C, the retention time of the
compound of Formula (I) and metabolites thereof was approximately 3.7 minutes and 1.5
minutes respectively. Detection was performed by ultraviolet (UV) absorbance at 280 nm.
The release of the compound of Formula (I) was calculated by comparison of the total peak

area of the compound of Formula (I) and metabolites thereof and with an external standard

solution of the compound of formula I.
9



20% (Ww), e.g., between 5% (ww) to about 20% (W w);
a porous agent in an anpunt between 0% (wWw) to about
WQO(1429%) , e.g., between about 10% (wWw) to apOUUSDO?O12715
(wWw); aglidant in an anmount between about 0.1%
(Ww to about 4% (ww, e.g., between about 1% (ww
to about 2%(vv/vv) and a lubricant in an anount
o about 3% (ww, e.g.,
Examplsgrﬁ'é'?fﬁ ﬁ”‘é"‘i ?Wﬁ&)\ﬂq\“ about 1.5% (w w). [00351
intended to limt the scope of the clained
[0038] ’l"}revlﬁﬂk ireaeri ahod e mnpm‘untlfw Formelat(Dowas foued sastwhﬁwrmh/der with

f | | ust.rat |.ut
someasfgedits’ The SR SR FRTRSRR LB R o i, THEHER ot v
500 pm sieosd b{m& hsRrid ‘SSSDfdahd wbéraﬂmgd@m #/om> windvdriy @dor ﬂowability.

rel ease dosage f ara paddl.e net ho
The mofghplogy @ (5 RBPr HEF Hpedbuat EbUrels bGP Ucal AT POrie Bt was
found th'hhﬁaahﬁ‘fﬁy' b 8 bR A& $al \é’?ésa%ééa@ésrf?&n ByudiRistallel @83thls. These
e

PLC net hod assessed t amount of the_ conpound of
aggregafes arf frighlymporansiandaings GPSTals & IRy aprrest degsiyy ang poor flowability,
which nfykéme%féepc&ﬂmksém f&sthmeu@ varyeﬁﬁﬁca&mmt ry G-18, 50

A m col um ar . WAT200625) with
rmbl I e phase conposed of vvater rret hanol ,
Examplg3st WistiGranalatigpiobthsCompeund of Eprypla(l) ynder
gradient elution conditions. At a flow of 2.5

[0039] Td-bopatY the wn;a)&laldfmanheme)r @hhiiles B wib gfanulalién, bulk material
retenti| on tl

of the cqrBpRHY BT Ab Qom%%ga um%r%fég%dggl? ROT S St binding

agent (ele, HPOTEWE @6 59RRRE6E PVElaY 109BWREY doMiki oeis: iESHrbOYI BRGBhBY(IPA) is
Ben (e]%traw ol et (UV) absorbance at)&‘zz)t nm Tﬁ?r%nease o? .

then adc{qdéirggwﬁg @nd ngxetysing R pestlg uniddhe gqlq:gqna{ @ﬁgrgyulatlon is reached.
The ma&qgm%' rﬁ%‘ﬂja@lg r%a@@edttﬁw hRe e @%ca K mmedneme%sﬂo&ﬁ

For mul a met abo ites thereof and ‘w t
temperagueovemighit dingarenulesoire theprpasted: theoughragfones @lecyﬁ (¢ Be ﬁQO am) to

oreek a e TR BT L SPOOIBIY Bipe¥ AP o pelerand

again si¢veel thooyebuthe fioer ﬁcvem’ﬂ&: grlapulmthus @mmﬂhamminquwddteam to
remove\ﬂ'lht Eactﬁo%n%' AL HE B3 1s, €. g arﬁalt‘ SOwar’ﬁ Eu[ksngl‘égxgt\{ﬁg densities

t
and ﬂowsatﬁl\l@cbﬂihb Iﬁnahgxengm u?laf cme éxmmgg; as db&scabﬁl,whi)v@ Jhegtandes of
fl
the Confie FESRER o rg RO A e Sa P B pe

and it was found that mgj orlty of the bul k materi al
[0040] G@pmpaggrte glat b@kﬁomﬁﬂmrcmur@rofofpyeulallsgraﬁtﬂes produced from

wet grar) &gtlc?rgﬁl 3heaﬂer Jén% In PO | o&ggﬂh? taﬁg 8N Alfe éauJagYX for

PpaTeN poor
high-dosage administration. For instance, depending on the amount of the binding agent used

in granulation and the length of the granulation, the density of granules of the Compound of
Formula (I) can be increased to, e.g., at least 0.4 g/cm® (e.g., 0.5-0.65 g/cm®), from about 0.2

g/cm’ of the natural form.

Example 4: Preparation of tablets for controlled release of the Compound of Formula

)

[0041] The following tablets were prepared using the wet granulated material and the

excipients:

10



whi ch nakes the direct conpression for tableting very

difficult. Exanple 3: Wt G anul ati on of the Conpound
w@booFasayel a (1) [ 00391 To prepare the ConpoundP@f/US2007/012715

Forrmula (I) granules by wet granul ation, bulk nmaterial

of the conmpound of Formula (I) (500 p.m sieved) can be
--placed in a nortar and a first binding agent (e.g.,

HPC EXF at 5% w w or PVP at 10% ww) solution in

Tablet | >OP' opyl al Cohl%lmlfds?&n}’fabﬁﬂ"en added dr oW SiflcBdidle | Hardness

n xed usi.ng a pestle until the end point of

— —

r@@#%?a%h&ﬁohsth%%ﬂ@gnd oFbSnW§§QI(SOG hh%n ”Hn_ual ly
“andpa. 1 dried at
enperature over n| ght. The granul es are t hen
adstasdbrtﬁt@(ﬂg}ﬂ%)fl ner sieve (e.g., 500 gm 183x9b’rl@ahk
S | arge parti cI es can be
r}yeaﬁﬂg{ nor t lgr%tzsalﬁzl}{;pestl e, and again sieved t(L ugh
h'Eﬁlé(hé%),& eve. The granul es thus prepared are then

|§§/Eeg)%§| nto renove the fraction of powder that

991-26-1 7.6 KP

m '—"r o) Bl B o W T}

smaller than 150 m- Bulk-and-granule

eﬁék b'rzﬁﬁnatﬂy?adtﬁel &deﬁtofmﬁnhmqnfmoahngr ahul es can

1@l 883011 PRswalaara, The granul es of the
‘eﬁgﬁg‘% of Far nul a(r(l)sjare stored in an anper bottld

tE\NféﬁhtWKhi f¥8: [00401 Conpared to the| b8iKI® P8t N

991-26-5¢ Péggﬁtopgwggr(dlgﬁ%y ormul a 1, granules pr ongg@Infg' om
granul ati on have higher density and better

13.6KP

E@%ﬁlﬂ PP@)y and thus are nore suitable for
gbr d@s®ge adm nistration. For instance, depending an

a4 H
ooy teTit uocd I 1 gl zupgen d.tl OT11

NGV &t Ramaagid? ted cdrhpotgfdatrﬂﬂcﬁtrmhncl) (6490 mignsity of
fgmsiyg%n@fma&w E&mmm vafh IPEéqr mila (1) cahiB&9mm

f
h
the ampunt of the binding—agent
a
g

991-26-6 hcre S .g., at least 0.4 g/cnB (e.g .5-0. 657.8KP
g %%’)om about 0. 2 g/ cnB of the natural 6?%1“?\3
E%ggpl(ewr) Pr epar ation of tabl ets for controlled
L se—ofthe CCiTpuund of—Fort=a \l) LUG T—Fhe

foll ow ng tabI ets were prepared using the wet

10042] ﬁ%\ﬂ%?&lggggb{éﬁhe?isgbluﬁﬂﬁ c}))ﬁ'd;iﬁes &)rdjomcmm. STheltbragBablets exhibited
PCT/ US2007/ 01 .
good dissaibfier DIt Co PS LI ELEE R SERD o th ot 80% of the

compouxQ@prmmD boermtao{our peAbd.ny,  69. 8%, and HPC EXF
(1.69%9 with IPA Aqualon T10 (10.0%, 18 x 9 mm

Exampl?e%l I"ngzllratuglr (l)tl peq{et %ormEBtl{J:m 5%. 860 ny 7.6 KP

[0043] Pellets were prepared at a 30-gram scale. The size fraction of the pellet formulation
was 800/1180 pm. The details of the pellet formulations are included in the following table.
The density of the final pellets was examined and the pellets were stored in a vial before the

dissolution test.

[0044] The following pellets were prepared using the wet granulated material as indicated

below:

Formulation Ingredients Density of pellets (g/cm®)

Wet granulation of the compound of 0.51

991-29-2 | Rormula (1) with HPC EXF (95:5) in IPA

11




Talc (1.4%, SSF (0.7% Wet G anul ation: the conpound

of Formula (1) (600 ng, 69.8% and Klucel EXF (1.6%
wowRaon/13P8 Eudragit RL PO (15.0%, 18 x 9 nm BOLUEROBH012715

8.6KP Pearlitol 200 SD (11.5%, 860 ng Talc (1.4%,

SSF (0.7%9 Wet G anul ation: the conpound of Fornul a

(1) (600 ng, 94.8% and Klucel EXF (2.2% with IPA 18

0 anan .. 65=-06 Ir‘ (L QOA 633 rrn QQFi’I 1OA

FoﬁxﬂGMIanl gure 1ill uahgﬁkﬁ@ﬁhe dl Ssol ut Denﬂﬁgéﬁk&ﬁts (g/cm’®)
aQQ.

9%@%\%%% owepgfénmlae.sn off tie: codﬁﬁﬁmk])bﬂ | near, rel eag) ¢

" Aopuindty aiARROUENTE) s compound o
| e .

95 2’3 atl oww@rmldnah oﬁ‘ﬂfd’@drﬁédt@tﬁ%ft 0043] Pel | et D.4ere
ed altomnﬁg)(lgmmml e. The size fraction of the

o ati-on— was 800/1180 m The ldetails of the

peIIet fornul ations are included in the follow ng
table. The density of the final pellets was exam ned

[0045] Fﬁ@ﬂe&hﬁuﬂﬂtb@ﬂx‘é ABbRitDh Prefilies Bf Borh@htibgf 951629 $£991-29-3, and
lution_test. [00441 The follow n ets were

991-31- ‘pf &g r}léu“%sTh@ﬂF?FeP‘?)J@E fosputations gah Ribited gbe dissolution profles,i.c.,

i-lineBf ir€lads®tk b&oleeab&it o) &t
sl it ST T 00 oM AR SRR ) ver

the 10 haygRsHgAd of 0. 51 Formul a (1) with HPC EXF (95:5) in
IPA 11 WD 2007/ 142951 PCT/ US2007/ 012715 For mul ati on

I ngredi ents Densi t YOSheR MBS sivEgAsNB)

[0046] It is to be understood that while the invention has been described in conjunction with
the detailed description thereof, the foregoing description is intended to illustrate 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 present invention

12



991-29-3 Wet granul ati on of the conpound of 0.62
Formula (1) with HPC JXF (97:3) in | PA 991-31-1 Wt
w@e@nakmsi on of the conpound of 0.61 Fornmnul a ¢¢i/ustonoi27is
| PA [0045] Figure 2 illustrates the dissolution
profiles of Formulations 991-29-2, 991-29-3, and
991-31-1 for 10 hours. The three pellet fornulations
xhi bit ed good dissolution profiles, i.e.,

Whatlsglﬁ d Bt near, releasing between about 60%to about 80%

of the conpound of Forrmula (1) over the 10 hour
1. Aeprdcesk of@bHRathE3 Gl ddnifoind@F40 mhuta (s to be

under stood that while the invention has been descri bed
in conjunction with the detailed description thereof,
t he foregoing descri ptbo S i nded®to illustrate

and not |limt the co t ’nv ion, which is
oW | ains. O her
i re within the

defined by the sc eYof NMhelf ol
aspects, advaptgge and no@ f %
"nvent i ond12 Rp 2387/ 142951
at is clained is: 1. A process of

scope of the pf
PCT/ US2007/ 012715
formul ati ng the conmpound of Formula (1), OO XNNO
HONHNOHOE C( (1) (I¢onprising: granul ating the
conmpound of Formula (lI) in the presence of an organic
comﬁ@gi[\@nt; wherein (a) the stability of the conpound of
Formula (1) in the organic solvent is such that the
sol vent does not give rise to degradation of nore than
granwlgfing thefo ﬂmswﬁe@ﬁ%Oaﬁulaﬁ&lﬁﬁh%pr(eﬁsncg\p&anmgms@vem wherein
bel ow room tenperature, (b) the wet granul ated

(a) tlﬂ@ﬁt&lﬁﬂh&& of &8 campbiiid bNBbemidh %F) QJI td ABaid s8Rl isls&3Sthat the

t bout 0.15 ng/ m n/cng,
SO vent oes not give rise to degradation of more than 5% of the compound of

Formula (I) over 24 hours at or below room temperature,

(b) the wet granulated material has an intrinsic dissolution value of less than about 0.15

mg/min/cm?, and

(c) the wet granulated material has a density of between about 0.20 g/cm’ and about 0.90

g/om®.

2. The process of claim 1, wherein the density of the wet granulated material is between
about 0.50 g/cm® to about 0.90 glem’.

3. The process of claim 1, wherein the organic solvent is isopropyl alcohol.

4. The process of claim 1, wherein the compound of Formula (I) is wet granulated with
the organic solvent and a first binding agent, wherein the first binding agent dissolves

both in the organic solvent used in wet granulation and in water.

5. The process of claim 4, wherein the first binding agent comprises hydroxypropyl

cellulose or polyvinylpyrrolidone.

6. The process of claim 5, wherein the wet granulated material comprises between about

0.5% w/w and about 10% w/w hydroxypropyl cellulose.

13



(c) the wet granul ated material has a density of
bet ween about 0.20 g/cnB and about 0.90 g/cnB. 2. The

wpe@crswsnf claiml, wherein the density of theCT#82007/012715

7.

10.

11

12,

13.

14.

15.

16.

17.

18.

19.

20.

granul ated material is between about 0.50 g/cnB to
about 0.90 g/cnB. 3. The process of claim1l, wherein
the organic solvent is isopropyl al cohol . 4. The

the cOo nd .of For nul
ReEER 8 ol e ke S R G uRs L ussve wiv
lﬁﬂn&@phnndndgﬂagfnt, wherein the first binding agent
di ssolves both in the organic sol vent used in wet

%?r}g%e%g 'tog frﬂr 2§ rlllgyva 1% Fhre weq ?%t%r OC SS %t)m%nsesr%etween about

hdl ng a
1y dndayqar@99b polyeinylpyodidone poﬂhy\argath@ycmaiu done. 6.

The process of claimb5, vvherei n the wet granul at ed

IS % nd about
BRIk A5 S KD MR oSN R ot tea
@%’(M@@Oﬂ‘kﬁ@i&iﬂ:&und?of%umopbgsv@ghtcI aim6, wherein
the wet granul ated material conprises about 5% w w

r process of .cl ai
%g{r&@ég Q%km@e L,\Jrhglheu ﬁlt fgfmulfa{serd grpn Stmﬂ P’é’é@r ‘é’(‘\%é’éﬁqat least
%W@M/W)lc%thmdoxabmnd A Perpola/(l) by @yghtol i done in the
organi c soI vent. 9. The process of claim1l, wherein

. "IZ}% /or% #aﬁg hlgr g’gﬁ%ﬁ%‘g #rqxlﬁ%éa%rg&?ztrt?énggs}né\gﬁegcgp%es 100%

OTHEemmsifofouhldam 9, wherein the fornmul at ed
granul ation m xture contains at |least 85% (ww) of

Tthié%rgaﬁp g¥ gﬁlrﬁfl EH{HEP Lﬁng%lgm%?r\ﬁﬁe gtt“ﬁ th%gﬁrar%ul'faetl rrgf:x re with a

claim1 whérern t
quadmiedmanigpmtses 100% of the compound of fornula I.
12. The process of claim1l1, further corrpr|3| ng

THRRLAL bﬁelamngevﬂ%%lmeggcmmg&sgwﬁ SRS gond

bi ndi ng agent rocess o0 eérein
Wh@@b@h@tmmhﬂgelhgm conpri ses pol ynet hacryl at e
or ethylcellulose. 14. The process of claim1, further

T(hg ﬁﬁ%e%ké Bg%lfaﬁﬁ TubateP SorthPsifk Mtﬂgﬂlr%‘th@ gﬁrHﬁﬁlo\M thlktde with 2
pgrous agentg

The process of claim 14, wherein the porous agent comprises lactose or mannitol.

The process of claim 1, further comprising formulating the granulation mixture with a

glidant.
The process of claim 16, wherein the glidant comprises talc.

The process of claim 1, further comprising formulating the granulation mixture with a

lubricant.
The process of claim 18, wherein the lubricant comprises sodium stearyl fumarate.

The process of claim 1, further comprising formulating the granulation mixture with a

second binding agent, a porous agent, a glidant, and a lubricant.
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15. The process of claim 14, wherein the porous agent
conprises |actose or mannitol. 16. The process of

webk@rm2b51 furt her conprising formul ati ng the PCT/US2007/012715

21.

22.

23.

24.

25.

26. "LhsopH

27.

28.

29.

30.

granulation mxture with a glidant. 17. The process
of claim 16, wherein the glidant conprises talc. 18.
The process of claim1, further conprising formulating

TB ro%a&n (% cqgn ruilgérQﬁQh%éclané blr{ckllb% t:om %sesThe

BEESS of c wherein the ricant conprlses
peb'dtaﬂmcsyletarquetﬁyhmmse, the 2QrouRlagent eowenyises fackgsgiommannitol,
i.n t
tlw gl agg co r% %egc gadld%éggub%fxﬂtgc tr%?r}%% g&g{ngl §t9:'ﬂ'¥Mal1‘£tg
glidant, and a lubricant. 14 WO 2007/142951
TREPH4LBR067¢16ib 7L 5wherein tih erguutstionsnigture informpdated with between

e S n 0
BB Py PR A P PRSP VRBE B bt 0% (o
16 ARt 28BS (W/a0 tod Site mronmmgém;ditheetdm)oglk Dda'ﬁ] (wmmralbgetS4%
talc, and .the |upricant conprises sodi um I
(imsorbe egat anbeaan sl IR THTEE HIHES G o the
|ddagt. ation m xture is formul ated with between about
0% (ww to about 20% (w w) of the second binding

’Ig%ﬁ)g%%esﬁati%% 82 v(égrﬁ\/%%lsfﬁargl !uf: (@%&ﬁ’%\% oulz%tgmg 1th between

SR wWihw b abbet 2% @anb) ofthd sb@in‘d&ﬁnﬁthﬂ@;d).dtw@erﬂ%c(mﬂm% tvaw) to
about 3% the | ubyicant

aBP %H‘Vzéw WOV BE Rotais ageiin FSEPD A bAoA (8 LB B (wiw) of

tﬁ@ ERAHRL 8 bk EerDHoNe 015 % BYBvOWD abotito] . 80w/ w3 @FtHenlibdicant.
t he second bi ndi ng; betvveen about 10% (W w) to

out 20%.(wW w) t he ous ent; -bet wee about
ﬁwcqsao LD e R g PR £ abou
@@J@tof%e’i%nﬁwuﬂh df@o@lﬂﬁlﬂ(l)l ab8at(1vé % ODHPUEXF,leih“duC m%

Atisven 31§ oo 6 S wonpl 2aa SB3ma 1146 Tl Gia BheM 0.79% ssF.

conmpound of Formula (I), about 1.6 % of HPC EXF, about
T Brobehy af eRainh 10 whabanl thelOribitaReiagraiiilatio? X (GE; C(ﬁimmﬂes about

1.4% Tal c, and about 0. 7% e

Q8 Bt 11 Saraping e oRuEd o5 KTl B SRow hive Bndragit
KOS, iaB6% 1304tPeafifoBIOPED! Aoue QPO TAR, hid hssumol B% ISSF.
about’ 1. 6% Kl ucel EXF, about 15% Eudraglt RL PG,

about 11. Pearli.tol. 200_.SD, , about % Tal ¢
Biooctss phriasp. - sveren SefogpblelEap gy T fpprises abou
98 SFRBIL sthsshrlr fettladNaltus 21296 KIGEE XS :batol9% Talc, and

about 1.1% SSF.

The process of claim 1, wherein the formulated granulation mixture comprises about

95% of the compound of Formula (I) and about 5% of HPC EXF.

The process of claim 1, wherein the formulated granulation mixture comprises about

97% of the compound of Formula (I) and about 3% of HPC JXF.

The process of claim 1, wherein the granulated mixture or formulated granulation

mixture is tableted to a hardness between about 6.5 kP to about 16.0 kP.

The process of claim 1, further comprising forming pellets with the granulated

mixture or formulated granulation mixture.
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94. 8% of the conmpound of forrmula I, about 2.2% Kl ucel

EXF, about 1.9% Talc, and about 1.1% SSF. 27. The
w@e@easdsnf claiml, wherein the fornul ated greemiUst00ToN2715

m xture conprises about 95% of the conpound of

Formula (1) and about 5% of HPC EXF. 28. The process

of claim1, wherein the fornul ated granul ati on m xt ure

f _JEor
1. BURRLSESTp A2 Gl R B L ERET Yl und of
lenemba @) after apoan hatrsdn ridxsahaioartestor mul at ed
granulation mxture is tableted to a hardness betvveen

32. 12‘*%3#%%:%’8 %{ %ﬁ rh%9aoqcé%t W}lgt‘egn htf% foi?%gulahon reos(e":se Wettuﬁe{; ﬁ‘gout 70%

er conprising tormng pe
agd abaht9®d of thex¢ammpund of thanBdratwda () aftetihisdut @rhorsxinWw dissolution
WD 2007/ 142951 PCT/ US2007/ 012715 31. The process
of" claim29 or 30, wherein the fornul ation rel eases
t he conpound of Forrmula (1) after about 8 hours in a
33. Tiegwotassiobnlaira 9. or3D, wﬁheirpﬁwcfesaukahoﬁ IroﬂbmeQBssﬁ)ﬂuaﬁthout 40%

S SiBeb B RLORIBRURRTER TR ERRernE Gphiongeet

about 8 hours in a dissolution test. 33. The process
34. Tave mb@ﬁsmﬁ olagm 330whetear éierfotlhdaﬁom mltats betweeh absa$% and

0% u mul a. (1
BFECAGE B Athootpdar ol AP TRRH e Sor bR i o
dissolutiom tpstocess of claim 33, wherein the fornul ation
rel eases between about 5% and about 40% of the

t st. 100
35, WRROUof RS gl helld Blfighbt B8 20 PGB o
oBthe ethepaimi d¢ftRorimotanil) withonthe ﬁrﬁ&)@&nirﬁ&& ih Aalssahfidh test.
65% of the conpound of Fornul a (1) within the first

[ ce
36. THOrILGH bR Sl 33, 220 b BabiEhn reffised BEWRER ARG 2B o
abpen 0% @%hmcormbnmﬂ B Fuorohlat(fewithimpthe fidst GO0 oinmiek én § 1)
dgfgm}'h hg first 300 mnutes in a dissolution test.
e process of claim?29 or 30, wherein the
formul ati on rel eases between about 60% to about 80%
37. The préeese ofrpleim @90 390Whedei§1 mb)fommlbﬁm tdlensts batve® Bbout 60%

tg]agéﬁt%% Bf fhe c%hﬁa%%h&'%f P&z (I) within the first 600 minutes in a

dissolution test.

38. The process of claim 1, wherein at least 50% of the compound of Formula (I) is
released from the granulated mixture or formulated granulation mixture after the first

10 hours in a dissolution test.

39. A controlled release formulation, comprising a wet granulated material which

comprises the compound of Formula (),

o 0
N N? Ji((o
o
HoN o N Tomt
Cl

@
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40.

41.

42.

43,

44.

45.

46.

47.

48.

49.

50.

51.

38. The process of claim1l1l, wherein at |east 50% of

the conpound of Formula (1) is released fromthe
w@r@nnsased m xture or fornul ated granul ati on PERUS2087/012715

after the first 10 hours in a dissolution test. 39. A

controlled rel ease formul ati on, conprising a wet

granul ated material which conprises the conpound of

ornmula (1), O . .
S N B 5 o s e
AR DUISah SehiAREE! hrd a dxiwityi teswean dbotit DAGigior] swbahtit 6190
val,ue of |ess than about 0.15 ng/mn/cne, and a
G€h3|ty bet ween about 0.20 g/cnB and about 0.90 g/cn8.

40. The controlled release fornul ation of claim 39,
Tih esretdl cihelenss fogmahitioatof dlaimt 3y whlereire iitel wett gragulated material

de b b 3 .
cxibivh berapteo et D o Aot A0 BB ery T, S0

wherein the wet granulated material further conprises
The kbtitgd11ddi r@lﬁaﬁtgfoagﬁmnon\ndf&lee’inrﬁg, ndhefdin gie \bblrmhmga@g apaterial

di_ssol ves in h the or i v

fuygthen GPRPTISF i pinciel ent e B PR ol Bssotves in
bb&I Y btadn @ soWert uigédrin3Pet grv@rlgtion drieinfwatet. bi ndi ng

agent conprlses hydroxypropyl cel l ul ose or

ol yvi roI don ntro
ﬁsmﬁr&%@«ﬁ% e braigtien of i iR Bl AL e apen
g»ﬁsésakydr@gm%pﬁe;anble,tsmeepblmwtpy&oﬁexmﬁw w) and about
Yo (W w) of hydroxypropyl ceIIquse 44. The

ntroII se f rnul l.on,p cl 4 ' .
é’oﬁféi’“?dfrfi foélr (?taﬁalmc oTpr %@é qﬂé g’ﬁ &433 ﬁ%‘ %ﬁ'{vﬁl aterial
cBmphiyél wweérﬂﬁbﬂut 0% ivhe panddhoul heYederitv) of hpdroxgprensle
f rmul ati on of claim42, wherein the wet granul at ed
Ylgs- al conpri ses between about 1 % (ww and about
20@6(m/mb pol yvi nyl pyrrol i done.
The controlled release formulation of claim 43, wherein the wet granulated material

comprises about 5% (w/w) of hydroxypropyl cellulose.

The controlled release formulation of claim 42, wherein the wet granulated material

comprises between about 1% (w/w) and about 20% (w/w) polyvinylpyrrolidone.

The controlled release formulation of claim 39, wherein the wet granulated material

contains at least 85% (w/w) of the compound of formula L.

The controlled release formulation of claim 39, further comprising a second binding

agent.

The controlled release formulation of claim 47, wherein the second binding agent

comprises polymethacrylate or ethylcellulose.
The controlled release formulation of claim 47, further comprising a porous agent.

The controlled release formulation of claim 49, wherein the porous agent comprises

lactose or mannitol.

The controlled release formulation of claim 47, further comprising a glidant.
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46. The controlled rel ease fornul ati on of cl ai m 39,
wherein the wet granul ated material contains at | east
W@ (4299 of the conpound of formula |. 47. TPET/US2007/012715

controlled release formulation of claim 39, further
conprising a second binding agent. 48. The controlled
rel ease formul ation of claim47, wherein the second

52. PRl 1RE €Ak ascHBRIAEES oPBla}ABY NAGREMARI glidant comprises talc.
et hyl cel | ul ose. 49. The controlled rel ease fornul ation
of claim47, further conprisin rous agent 50.

53. Hhgecaniialled rblesse erauletion BF AR T EPrEPH§iAg a lubricant.
wherei n the porous agent conprises |actose or

54. TROEbritRled 2dleastBriiRLioN bF edirh SBcAherel OHEHIBY dadb cothprises
claimd47, further conprising a glidant. 17 WO
gy sieatd fupenfeis2007/ 012715 52. The control | ed
rel ease fornulation of claim51, wherein the glidant

55. TResrtERediralegse fobdulafibe 06 oRimh 3ol Afthee t&MBAsing a second binding
formul ati on of clajm 47, Lfrther conprising a
I

3858k-iaRaTPus agent frglidaph ARd pITRRNISBE-ease for mul ation of
cl ai m 53, wherein the lubricant conprises sodium

56. ’Sﬁ@@dr}th)tlfeﬁrfalfeaieﬁl‘orrﬁﬁlatﬁﬂ of eRnh I3l vhdrdietRasanulation cc()jmprises
formul ati on al m rrsin a_secon

Lo Gz @bmaé)e/o (W/C“Q émslragegt %«S@ w7wa°§3$&5?ﬂn gbaﬂ@ng agent; between

basri/63 ahd aBut 2008 (WANIITThd F&oh? bg@ﬁebét%éwéwdt on wtw/w) and

claim>s5, wherein the formulation conprises

ahawti 700w Ry afitheglidantand bebyssnghppt B4l

feighiGnpgent ; between 0% (ww) and about 20% (W w)

of the porous agent; between about 0.1 % (ww) and

about 4@6(m/mb of the glidant; and_ between about 0.1 %
57 The gontelisdplsase @WPWW of Flaim3d, WisraiR it formylatiom gomprises

EVeER B‘V@ﬁv/ﬁﬁlaﬁaﬁﬁouﬁm kR P8¥ RE s&!dﬁld 'ﬁuﬁﬁng Mb@«z@érﬁabout 10%
the formulati'on conprises between 5% (W w) about

Oo'ye) apdvgpowr 2Q% éWé‘él:@frﬂ}e pPFdis Agenth betyesn ab‘b‘éidt% {@Hy) and about

0 b
S0 b NS 0Py D o
wbrigeetn about 0.5% (W w) and about 1.5% (W w) of the
| ubricant. 58. A controlled rel ease fornul ati on,

58. ﬁ%&ﬂoﬁé@ ge1&Re %rn@tﬂa@o@ :%}159; apolaﬁt 5@ B9 gW)q% @F the compound of
Formula (1), about 1.
Fomplagh, abepuall (ﬁ]%mw) of H C EXF about 10% (w/w) of Aqualon T10,
about 16.5% (w/w) of Pearlitol 200 SD, about 1.4% (w/w) of Talc, and about 0.7%
(w/w) of SSF, wherein the compound of Formula (I) and HPC EXF are wet

granulated with isopropyl alcohol.

59. A controlled release formulation, comprising about 69.8% (w/w) of the compound of
Formula (I), about 1.6% (w/w) of Klucel EXF, about 15% (w/w) of Eudragit RL PO,
about 11.5% (w/w) of Pearlitol 200 SD, about 1.4% (w/w) of Talc, and about 0.7%
(w/w) of SSF, wherein the compound of Formula (I) and Klucel EXF are wet

granulated with isopropyl alcohol.

60. A controlled release formulation, comprising about 94.8% (w/w) of the compound of
Formula (I), about 2.2% (w/w) of Klucel EXF, about 1.9% (w/w) of Talc, and about
1.1% (w/w) of SSF, wherein the compound of Formula (I) and Klucel EXF are wet

granulated with isopropyl alcohol
18
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61.

62.

63.

about 16.5% (ww) of Pearlitol 200 SD, about 1.4%
(ww of Talc, and about 0.7% (ww of SSF, wherein
wao b@7aeypound of Forrmula (1) and HPC EXF are wWe€T/US2007/012715
granul ated with isopropyl alcohol. 59. A controlled
rel ease fornul ation, conprising about 69.8% (w w) of
t he corrpound of Formula (1), about 1.6% (ww) of

i €8k iip B B Sl s S A0, e e o
tabddted tcamblardhesstofQestdhar( abony 16kPSSF, wherei n t he
conpound of Formula (1) and Klucel EXF are wet

rsﬁzgrlljtrc?ﬁ?cg eY% Q{‘Arﬁﬁﬁ&?&yéf cﬂlﬁlo@lo l he@gn th ﬁn(%l‘%xfeoig ltﬁ)ql?ted toa

T r|S|ngaou 94.8 W W)
htuhiaessoofiletmeeroé. 5 kPoarmidbaul 4.P kPabout 2. 2% (w' w) of
KI ucel EXF, about 1.9% (ww of Talc, and about 1.1 %

A 2 R P R it

et} RBErEinlth29bd gPGIAI8 6aRRl 2(7'111511565195%“0&}13 compound of
FRRBP D et 5o of RECHRN stuRenieaBu dobpe®] oo

than about 16 kP. 62. The controll ed rel ease

64. A oontedlketireleass foa:mal aﬁoelcom@réqing pelldteing]uding wes granulated

65.

; %%L%:D\%ggt ?n e we Qr?l]ﬁgtag tt)e%a\i\%gﬁg % A%%ugaﬂ%w compound

contd 'ease
of Fophiki (hgarpieddoat 3% oitHRAIJXE gretulgied i ltswefd)yl pleobeli al |
wherein the wet granul ated material conprises 95% of

t .
e A
rekehmsbet\#mnmhﬂoat 7o, andabrput Y% @f gl domppund sif et Feymaga (I) after
al%g{a}pﬂ\g{mgd d{@&%ﬁof’i‘lt Stwher ein the wet granul ated
e

nprises about 97% of the conpound of
Formula (1) and about 3% of HPC JXF granul ated in

66. T}m@mopybd edleasiedbrm@Btiompeclgion 89018, 88, ¢efQ aderein the formulation

67.

68.

69.

70.

rfep ases) 1 tﬂg}x &go (t‘|46|’/n1> e cgr%goég%opﬁor%g/a QQSJ ﬁ‘tﬁerf?rst 100

eases et we about out 90%
mfnutdsenmmsohnnbrrtéstt he Formula (1) after about 8
hours in dissolution test. 66. The controll ed rel ease

'F'l? Itx%%le&’ Pe1@fse o%{pa?l?n o?@la n"';’ %6 aﬁfxertggr th%@xrlﬁ\%lgtl&hl%leases

rel eases | ess 40% of
MWp@uathmﬁ%:mdmbcmt a0Ys it mnpmncr o B (D) within the first 100

mmu?es mSS 1ss%‘dt90r}1 ttegfc’t !

The controlled release formulation of claim 39, 58, 59, or 60, wherein the formulation
releases less than about 65% of the compound of Formula (I) within the first 300

minutes in a dissolution test.

The controlled release formulation of claim 68, wherein the formulation releases
between about 20% and about 60% of the compound of Formula (I) within the first

300 minutes in a dissolution test.

The controlled release formulation of claim 39, 58, 59, or 60, wherein at least 50% of

the compound of Formula () is released from the formulation within the first 10 hours

in a dissolution test.
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67. The controlled rel ease formul ati on of cl ai m 66,
wherein the fornul ati on rel eases between about 5% and
w@bwai429826 of t he compound of Fornula (1) w thPeT/UR®07/012715

first 100 mnutes in a dissolution test. 68. The

controll ed rel ease fornulation of claim39, 58, 59, or

60, wherein the fornulation releases |ess than about
%omrofl@(?req@cﬂp %Wrgxlmorf OF {76, |\)rhé%ﬁ1rih@ ﬁJrHﬁJlJtid’nSijereases

mnutes In a dissolution teéest e controll ed

beemas@ohoﬁwﬂ aatliabauio}0% loditha @&poMné r0é Farmhla (D) within the first
r ti. bet ween about 20% and about 60%

éqa 1$UﬂS18géw%éR%®ﬁégrnula (1) within the first 300

mnutes in a dissolution test. 70. The controll ed

rel ease formul ati on of claim 39, 58, 59, or 60,

wherein at | east 50% of the conmpound of Formula (1)

is released fromthe forrmulation within the first 10

hours in a dissolution test. 19 WD 2007/ 142951

PCT/ US2007/ 012715 71. The controll ed rel ease

formul ati on of claim 70, wherein the formul ati on

rel eases between about 60% and about 80% of the

compound of Formula (I) within the first 600 m nutes

in a dissolution test. 20
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