WO 2007/ 142951PCT/'US2007/ 012715 CONTROLLED RELEASE
FORMULATI ONS CROSS- REFERENCE 100011 Thi s application
clainms the benefit of U S. Application Serial No.
WO2B0HA4030, filed May 31, 2006. BACKGROUND OpcThds2007/012715
I NVENTI ON [ 0002] The conpound of Formula (I), shown

bel ow, Cl is an oral cytokine inhibitor of
interleulcin-1 beta converting enzynme, which is

targeted at controlli Q&t he syl{rrﬂ?torrs and progression
of infl amG@BIRATLERFELEAFE FARNP ALY S0i d

arthritis and psoriasis. The conpound of Fornula (1)

hydrol yzes in vivo torddserexarmdesed of Fornula (IA),
shown bel ow.

[0001] This application claims the benefit of U.S. Application Serial No. 60/809,779, filed
May 31, 2006.

BACKGROUND OF THE INVENTION

[0002] The compound of Formula (I), shown below,
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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 theumatoid

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

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

absorption.



Cl 1A [0003] Regional absorption studies of the

conpound for Fornmula (1) indicate col onic absorption.

SUMVARY OF THE | NVENTION [0004] In general, the

di sclosure relates to a controlled rel ease

formul ation for an oral cytokine inhibitor of

interl eukin-1 beta converting enzyne. [0004a] In a

first aspect, there is provided a process of

fornul ati ng the compound of Fornmula (1), cl
SUMMARY OF THE INVENTION

[0004] In general, the disclosure relates to a controlled release formulation for an oral

cytokine inhibitor of interleukin-1 beta converting enzyme.

[0004a] In a first aspect, there is provided a process of formulating the compound of

Formula (T},
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comprising:
granulating the compound of Formula (I} in the presence of an organic solvent; wherein

(a) the stability of the compound of Formula (I) in the organic solvent is such that the
solvent does not give rise to degradation of more than 5% of the compound of Formula

(D) 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 gfem® and about 0.90
glem®.

[0004b] In a second aspect, there is provided a controlled release formulation, comprising

a wet granulated material which comprises the compound of Formula (1),



(O conprising: granulating the conpound of Fomm a (I)
in the presence of an organic solvent; wherein (a)
the stability of the conmpound of Formula (1) in the
organi c solvent is such that the sol vent does not
give rise to degradation of nore than 5% of the
conpound of Formula (1) over 24 hours at or bel ow
roomtenperature, (b) the wet granulated nateri al
has an intrinsic dissolution value of |ess than about
0.15 ng/mn/cnR, jand (c) the wet granulated materia
has a densi ty about @. 20 g/ cnB and about
0.90 g/an 0004b] a secongf aspect, there is
easg foRmul ati on, conpri sing
eridl whlch/sConprises the
cgnﬁ For nmul £ (| NC (Q wherein the wet
gr'antul atled material e¥ibiHs an@mBkrinsic dissol ution
val ue ofCll ess than about 0.15 ng/m n/cnR, and a
density between about 0.20 g/cnB8 and about 0.90
g/cnB. [0004e] In a third aspect, there provided a
control l ed rel eag@formul ation, conprising about
69.8% (w w) of the conpound of Fornmul a (I) about 1.6
% (W w of HPC EXF, about 10% (w w) of Aqual on T10,
ngmtthcme%mww mgfierpab axhibigopn aonsipdisstieinn valupe! less than

ab$folds n%/oun ARG 2ROY tbﬁg%&%@éﬂ%&ﬁd BRI yonr’.

[0(gf4§]n Lﬂna} ﬁﬁirdmﬂsi)pct,l t%gr%rpquldef‘ Ia c81!11190113d release formulation, comprising
about 69.8% (w/w) of the compound of Formula (I), about 1.6 % (w/w) of HPC 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 (1) and

HPC EXF are wet granulated with isopropyl alcohol.

[0004d] In a fourth aspect, there is provided a controlled release formulation, comprising
about 69.8% (w/w) of the compound of Formula (1), 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.

[0004e] In a fifth aspect, there is provided 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. |

[0004f] In a sixth aspect, there is provided the controlled release formulation, comprising
pellets including wet granulated material, wherein the wet granulated material comprises
95% of the compound of Formula (I) and about 5% of HPC EXF granulated in isopropyl

alcohol.
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[0004dJ In a fourth aspect, there is provided a

controll ed rel ease fornul ati on, conprising about

69.8% (w w) of the conpound of Fornmula (1), about

1.6% (ww) of Klucel EXF, about 15% (w w) of Eudragit-

RL PO, about 11.5% (w w) of Pearlitol 200 SD, about

1.4% (ww) of Talc, and about 0.7% (W w) of SSF,

wherein the conmpound of Forrmula (1) and Klucel EXF

are wet granulated with isopropyl alcohol. [0004e] In
[00%4%]' f1h 23886 adpBET GhdrS PIRWIHEH 22 c&RAHMEQ! tlel%qse formulation,

ease fornul ation, conprising about 94.8% (ww) of

cornprésinoprblots nrttj:htshngﬂwtrmmla(tqd) matghduwhaepghg Wﬁt/gra@ﬂated material
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gralildea in ksXfropyl alcokdl. granulated with isopropyl aIcoho
[0004f1 In a sixth aspect, there is provided the

[0008NTED] digtbsie! @ablek OfdittbAdd GBleaskO Fpiiu$atitsh POd | ploSesses for
|nclud|ng wet granul ated material, wherein the wet

progpcapgthssdcnat eri al conpri ses 95% of t he conpound of
Formula (1) and about 5% of HPC EXF granul ated in

10ob3ERLSRY 5 PhPHSk SR e SRRl rmmin

conprising pellets including. wet granulated mat eri al ,
wherein the wet granul at ed er| conpri ses about
97% of the conpound of Fgr I) an about 3% of
HPC JXF granul at ed g% co oIC)[OOOS] The
di scl osure incl udes roﬁle ornulatlon
and processes fdfrofuci ng the In sone
enbodi nents, the proc¥ss of fornulatlng the compound
of Fornmul a (I) O AHOEt C (1) includes granul ating

t he compound of Fornula (1) (M the presence of an
organi ¢ sol vent; wherein

includes granulating the compound of Formula (1) in the presence of an organic solvent;

wherein
(a) the stability of the compound of Formula (D) in the orgamc solvent is such that the

solvent does not give rise to degradation of more than 5% (e.g., 2%) of the compound of
Formula (I) over 24 hours at or below room temperature :

(h} the wet granulated material has an intrinsic dissolution valuc of less than about

0.15 mg/mm/cm , and
(c) the wet granulated material has a density of between about 0.20 g/om”* and about

0.90 g/er’.

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

The density of the wet granulated material can be between about 0.50 g/f.:rzt3 and about 0.90

* g/em®. 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%
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(a) the stability of the conpound of Fornula (1) in
the organic solvent is such that the sol vent does not
give rise to degradation of nore than 5% (e.g., 2%
of the compound of Formula (lI) over 24 hours at or

bel ow room t enper ature, - (b) the wet granul ated
material has an intrinsic dissolution value of |ess
t han about 0.15 ng/m n/cn, and (c) the wet

granul ated material has a density of between about
0.20 g/cnB and about 0.90 g/cnB. [0007] Enbodi nents
of the disclosure may include one or nore of the
followi ng features. The density of the wet granul ated

mat erial can be between about 0.50 g/cnB and about
wiw an@ alsgut §%myw ortibow Janeiodaindprlidange-g-shasyeabout 1% and

about 2@%2.0?\% %Tagmﬁi&ﬂﬂ%@ da@fodeRh AHledst Gbds GAW) BEHERbmpound of
granul ate :

W th the organic solvent and a first
formula. Fiersgaralpsing miskves eanbertpanylpted ithiasgrony RIpERE g such as
polymeftaaG e/ orthyHeHRRs¥ &h drbudipleht, kA 28 13002k Gr kil a Hisdlt,

I'n wet granulation and in water. The first binding
' agent can include hydroxypropyl celiulose (e.qg.,
bet ween about 0.5% w w and about 10% w w or about
5% or polyvinylpyrrolidone (e.g., between about 1%
and about 20% . The granul ation m xture can contain
at | east 40% (ww) of the conmpound of formula |I. The
granul ation m xture can be fornmulated with a second
bi ndi ng agent, such as pol ynet hacryl ate or
et hyl cel l ul ose, a porous agent, such as | actose or
mannitol, a glidant, such as talc, and a |ubricant,
such as sodium stearyl fumarate. The granul ation
m xture can be fornulated with between about 0% (w w)
to about 20% (w w) of the second bindi ng agent;
bet ween 0% (W w) and about 20% (w w) of the porous
agent; between about 0.1% (ww) and about 4% (w w) of
the glidant; and between about 0.1% (w w) and about
- 3% (W w) of the lubricant. The granul ati on. m xture
can be fornmulated with between 5% (w w) and about 20%
(ww) of the second binding; between about 10% (w w)
and about 20% (ww) of the porous agent; between
about 1% (w w) and about 2% (ww) of the glidard; and
"bet ween about 05% (w w) and about 3% (w w) of the
| ubricant The granul ated m xture or fornul ated
granul ation m xture can be tableted for fornmed into
pell ets. The granul ated m xture or fornul ated
granul ation m xture can be tableted to a hardness
| evel between about 5 kP and about 16.0 IcP. [0008]
In sone enbodi nents, the fornulation can rel ease the
conmpound of Formula (I) for about 8 hours (e.g., + 2
hours) in a dissolution test such as that descri bed
in Exanple I. For exanple, the fornulation can
rel ease between about 70% and about 90% of the
conpound of the Formula (1) after about 8 hours in a
di ssolution test The formul ati on can rel ease |ess
t han about 40% e.g., between 5% and 40% of the
compound of Forrmula (I) with the first 100 mnutes in
an intrinsic dissolution test. The fornul ation can
rel ease |l ess than about 65% e.g., between 20% and
60% of the conpound of Forrmula (1) within the first
300 mnutes in a dissolution test. The fornul ation
can rel ease between about 63% to about 80% of the
compound of Formula (1) within the first 600 m nutes
in a dissolution test. (00091 Specific fornul ations
can i nclude about 692% (ww) of the conpound of
formula I, about 1 6% (ww of HPC EXF, about 10%
(ww) of Aqualon T10, about 16.5% (w w) of Pearlitol
200 SD, about 1.4% (ww) of Talc, and about 0.7%
(ww) of SSF. The fornul ated granul ati on m xture can



100101 Advant ageously, the conpound of Fornula (1)

when wet granul ated, provides increased density

creating inproved flow properties. gl10111 As used
herein, the conpound of Formula (I) includes the free

formof this conpound and its pharmaceutically
acceptable salts. 10012J As used herein, the term
"organi ¢ solvent" includes any solvent except water.
.Exanpl es of an organlc solvent i nclude, w thout

such as|taled anetei lobeicant sprtosyPdiametien fumasien dhe grpuiptiop ghsture can
be fom@a‘?é?’% the &%@9 aftlﬁft ﬁmw/&m atb%ﬁmow%&w)wk ‘thel REQIdbikding

er cent age used herein, the term
agent; bbbwm a9 (ﬂ@@rmﬁ ﬂb@# Zp?ft fé“f/ t’hﬁ?@é RBIOPS agept: et a5 ahag0:1%
(wiw) a?lﬁ ag&?tttf )6 Rﬁlo\f 'ﬁ?er Ddaﬁtesrﬁf ﬁetﬁ&n%@ﬁlt(ﬁl %Q@waﬁﬂ £Sut 3%

as a i cl e or delivery of the conpoun

(wiw) dfcﬁhmhubacs(dt) Thagraudetie Bixrge %‘Pﬁ]@ﬂ“‘ﬂ@iﬂdt"&‘ﬂ} @t\a@"é\ﬁ‘ﬁé (w/w)
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5 kP andipbortedt® KBont rol | ed rel eased" or "sustained rel ease"
refers to release of a drug or prodrug fromits
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Formulré %f) é"%%f %{ % ﬁgetu% 113 %g{ssclajlutl h CedleS )l'hl o u:l]ati%%%gn PRODEess than

osel’y
about mm QLG Eredn 7% mmm,rafltmﬁmmd e$ Bymuila (I) withltigofirst 100
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compof@DAfForfiuguil pwithinltha st 6i0ayinutes it pdistolution i@stssol ut i on
profiles of three tablet formulations of the

[0009] g’%&ﬁk LRl AfAL éeln fRLRIME a:o%t b |89’§ﬁﬁ&‘/ﬁf§ 85thtREémbstHd d’f&'bx@nula L
issolutiron profiles of th reeg@w t for%atlog}s ) ¢

about 1:.6i6 (/b LR EXFasPow 4976015 yke 7837 (Wiw) o
Pearlitd?200'SE; Bb RS PN rGha1c] bk ANMEDTHA/w) of SSF. The formulated
granulation mixture can include 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 Tale, and about 0.7% (w/w) of SSF. Another
formulation can include 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 SSE. Still another

formulation can include about 95% of the compbund 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. ’



[0019] In general, the controlled rel ease
formul ati ons of the present invention include
compound of Forrmula (I) in wet granulated form
woahhessof the conpound of Fornula (1) can beyusaoor1271s
prepared by nmethods well known in the art. See, e.g.,
Phar maceutics: thé Science of Dosage Form Design,
edited by Mchael E. Aulton, Churchill Livingstone
nbur gh; New York), 2002; and Cycl odextrins in
[0010 lphéYqﬁ%?eyouSka the qamnezng o Fesmua 6 whew webgramsiafed) provides
Increarkgdtﬂéﬁilt)%@@ﬁgllﬁ Rl imResSpd ey drecht ; Boston), 1994.

[0020] I n soie enbodlnents t he granules of t he

d of Formul a are prepared hy we
toor1i RSt Reredy, thg g Eerdh D) hisuslen the TR —
and itsqthgamiceutsally atdeptsbinaital | y, any organi c sol vent can

be used for wet granul ating the conpound of Fornula
trinsi.c dissolution

( t.ha ,Jhe resuyltin
o012 A pBOBEGE R RN DR R i St Rt bate?
Examplest fan argang: Jobest inchries wehom fimitadion, ishipssyoi] ulcobsl, Nedan€ and

acﬂoan asimlar tablet forned with the neat form of the

conpound of formula |, e.g., the intrinsic
|ssolut|on val ue is Ieee than about 0. 15 ng/ m n/ cng,
- [0013)Agyused Rgrsin, e toms “Hely/w)Trefers Ttheergentage byiveight.

dlssolutlon val ue can be neasured in water at 37 C
[0014)akcaed hB@id, thet then Umﬁdm@%@éﬁfﬁ@&ﬁﬁﬂcﬂ:hﬁr@%lyg%ﬁ% olifier” or

" i ded at http:// 00211 1In '
mate pifymef) s R ecm el i bR SR fordebvers i Brrmpound
of Forrofilaf) mulcmt(bdu)eduﬁaﬂnef eaﬁadla‘argemhtlag bﬁrvé?eﬂéﬂ Bfuble or msoluble
ove Wt U ours in an’
eSS AR . Lok ot Aot T heEon
(Hercuias),ﬁq:leceihhydroﬁwpregﬂnﬁlr&og&f(ﬂaml Emmacmeg)hmdesﬁaclﬁar
£ aye
el L1050 5! B TBUILY RGP Rr oY Blarbly P v,

polymethaceylniat(Dugussal 4robiAvivel RIIESS, namgytthleemdgﬁ @mer. hod

at 50 rpmfor up to 10 hours. In still another
10015} R 08 hereRE HicRehh t‘&cﬁxﬁ@llé&f@léé&é@%r“@ls%@ée&f@fe 1e rgfers to release
det erm ned by using Cto assess t I'SSO

of a drug9p prpdrug frophids easriprowt maralsfor s manaer that mmﬂferent from the natural
rate or 6&tiaR ledaﬁ@%lotv\rk? rﬁﬂf%enyéﬁy ﬁf%ﬂ’éd t8fmdrd ﬁnéﬁ-l Fapsto Ilg]near When

%fpoun er m ned by Conparing t
is releagegh ig exig V&f %!m& Remiog w&tm»@f(e gn 18 kpwrhi 2 bewar mohner (e, ata

rate thaEi@&iﬁHeB&oQﬁe SRl dHBRS1 gh D@l the %ﬁoié%le%%%éd&sé)bit?s Ji?& &ﬂgd

“ e a Waters Symetry C-18,
Susm“&%l tl?f‘lse( PN# V\AT200625) wi th nobi I e phase corrposed of
wat er, mnethanol, acetonitrile, and pH 5.0 phosphate
' [0016] flridse p;heuwdedefgreddaleme tedmsttieedin siyutl hiverthe sdoed @eatm@g% as

ose i BARRSE, B0 ot SELPE ot SbuPrRE! BB sieaty

referengsp analyzed by HPLC. CIher nmet hods known in the art
can al so be used to obtain the release profile of the

granul es of ﬂﬂﬁlﬁﬁﬁbﬁﬂ@ﬂpﬁ’fo&’:@i%%ﬂ*ﬁ nQE each

formul ation containing the conpoun formula I.

trol)ed u Fundament al s and
100171 R £flistsns s ririnsie ARshion proesis i iRd Fympalations of the
inventidree, WO 2007/ 142951PCT/ US2007/ 012715 Marcel Dekker
(New York), 1987. For i nstance, a sanple of the
LB, 80 64 i um and.
o013 PR Ahs e R iR Rl B its AL A ifgns ot e
inventigthe medi um can be detern1ned e g. by nmeasured t he
activity of interleukin-1 Qeta convertlng enzyme, a
target enzyme of the conpodnd of formula I. [0022] In
ot her enbodi nents, any organi c solvent can be used to
wet granul ate the conpound of Fornmula (1) provided
that (a) the stability of the conpound of Formula (I)
in the organic solvent is such that the sol vent does
not give rise to degradation of nore than 5% of the



100241 In conventional wet granul ation approaches,
nost tabl et excipients such as fillers, binders and
rel ease retard polynmers are nornally blended with the
Whugy7Rdegr i al before granul ation. Unlike conyefigssyddbizrs
met hods, the material of the compound of Fornula (1)
is wet granulated prior to full blending with all of
the formul ati on excipients to overcone the | ow
density and oor fl-owability of the non-qgranul ated
materi al by BFSMEPMFSGRIETIONSF FHE FERTAON; cant | y
i npr oved denS|ty and flowability. The resulting
[0019]grnagmbxas tiey ®nealiddacichs: folmaidtivnstdf thk fréemeivtventikin inklude

comp g BRERTF Py RnE B BBy Bkt iRt Fppe ©

can beqoapuoetisy mbthbdy well kndw) ini the wet Se, a@.JIPaaﬁnhmum-ts the Science of

organi.c solv | t . .
Dosasf P4 res a8 SR oy MAFTP A  EBeh L PO O New
York),cmm paeint gclafextrine xrcﬂmt:jr &hri-Beipa Fecraingutratioosef Siajli,

ot .h n f Formula (1) and
Kl“wef iAr er%‘cn%gllghsggraf’g(g)ﬁfc{m&t 3 0“37 %r?g' lated. Yet in sone

ot her enbodi nents, the conpound of Fornul a (Iﬁ can be
[0020)ginmonmccamehpdisnants, theezramilescaftthawarmragnd gRFowsaa (1) gre prepared by
wet gr@ﬂﬁﬁﬁtﬁ‘r w{tma@rl-aai{esui é&v?ént,%&%% SE0E sQht b &ALy, any

agent that dissolves in he organi c sol vent used
organip golygnt cgp A H$°§tfpbﬂet£¥§‘“ﬁ¢f“¥%b% pornpouRMhei Egrayla (i @rovided that

the resfultfr%tm@ingi@'d@olﬁﬂ‘l?rlmralh@gf ABlet iﬂaﬁ@@% thed Wil @hduPRed material is
ce ul ose

roXypr op PC)
less thag Fprﬁvwlﬁ;ﬂﬁsﬂpv%%uﬁ( mmﬂm@blnfwwed i ihe negt form of the

compd‘uha%tf fdthitgl 106 g2 aRNthirinsRWidsBiutibe viRE isdeaHARIHR0033N
any anmount Mhﬁgg provj des resultlng granules
mg/mlﬁém nf8a 285 8-0P3 Mgy WYY BR t whe T EBBisdiseR TGV ElYe SRfbbt measured
in wat&Q 3P ek B (g LIS SRHiagiaddpia (RISPY Emﬁ@in%soé gl Beprovided at
B%Eound of formula I, and a density between 0.35 and
hitp://KBBLYSPPTH0 g/ cms. I n certain embodi ments, - t he
conpound of Formula (1) is wet granulated wi th Kluce
{0021 HRGom¥éFendrod RveRits, 2014 st Bbaut SOPLIGT the c@ﬁpddBA)of Formglaf® is released

d ‘ T -
from tﬁggroanix ms %schb?iﬂ %89%) {\%@gﬁﬂg %gstt 1@%@%\?&7 gxl %n vzfci- us%olfa%n test as
measuwldvby femgthod &bown irtihe vﬁwmwxmmapﬂﬁl@b%etbpd ¥ & HSP protocol

sl G G40 gl A P

alternatiye imethadsptlaflesoiingitee pasidomakiio pt ﬁbmfﬂa up|ty 1@ hpurse In still
anothe? VRS, 2 vitrd W ssdRitidH va1uR0 SariB &k ¥ hed HyQREY HPIC to assess

- sonme enbodi ments, granules of the compound of Fornul a

the disgolyed amowts of the EOTAPYRdHT] ForariagDaga metahetjtes thereof. The amount
of the E&i’éds@&‘éé& oun@$ SRbKIRRNRIRIAZE, gas§ BbhpingaKE 'td%él%hﬁs area with

er bindin ents or Qus ﬁgent and

that Oéﬁm qxéﬁinyaltcemaﬁt Ei’fﬁna‘geﬁﬁ ?q%a@emha e e e ndhisonethoghisglude a

Water@gﬁhﬂie&'y RLe8l s501% A8 nARULO Uth SBRcthN (INS W&T?ooszs% with mobile phase
har maceutical formulation is generall cgp b of

compqsai ehypisy mafenelb Aprdenile fand P ghosphatepuffer é‘ﬁf‘ﬁ"f(ﬂfil@@m |

etut 10[[@3{(!9:{ Fietebfdn caA®RGRALAA HiedPby ﬁlﬁ%wolé@(UVB)absorbance at 280 nm.
007/142951PCW082007 012715 t'ype of i ndi n

The regplting samaples Sem sithavesipdeandesnglyrebb B it ‘Pfaﬁli yetypds known

in the Inla Bari188HE Bd ¥ oBihiB (ROPINQLE Protiie Eﬂﬁ@“g}aau(eg bf MeGotdpBund of

ndi ng agents and ot her excipients,

FOM%@} sty fE‘é‘ﬂaf‘PBPﬁ%‘P‘é’Eff%ﬁli‘eea’ﬁ%‘Fts‘\ﬂfd%“‘aﬂ% P& fgg Controlled

Drug DélvRas Fullandi@al €AMAPSIEa8bnd oM BiRor V)R, RobtssLaiidl . L. Lee,
| evel over an extended period of tinme, e.g., for at

| east 8 hours or between 8 and 10 hours, such that
bet ween about 70% and about™ 90% of the conmpound of
the Formula (1) is released. The precise rel ease
profile of the conmpound of Formula (1) can be changed
by adj usting the type and anount of the binding
agents and ot her excipients contained in the

formul ation, the hardness of the tablets and pellets.




WD 2007/ 142951PCT/ US2007/ 012715 granul ati on of the
conpound of Formula (1) wth |less than about 3% w w
hydr oxypropyl cellul ose. In some enbodi nents, the
Wwabbgligeepnt ai Nni Ng the sustai ned rel ease form@&ﬁgmﬁ@@uTb
have a hardness | ess than about 10 kP, e.g., the
tabl es have a hardness between about 6.5 and about
9.01cP. In certain enbodi nents, the tablet hardness
QEF ween _about 7.0 kP and about 9.0 Ir.]". [0033]
Mafceirﬁ 5 MeN Yarloh 180 Eardestanse. araepigel the ermulation can be placed in

an aqueds iiitd@iYh Sindl Btd sHcBUrativh Bh@l%tooﬂn!pgﬁﬂda&* R G i hR8kium can
bi ndi.ng agents, ynet hacrylate or
be det Ty IC B+ BY Guburg i s TRgon Sterlothin.1 Heisgassertog enzyme, o
target SleloPktic bRt Sf f@mllal, tal c; and lubricants, e.g.
sodlun1stearyl fumarate (SSF). [0034] In sone
he fornulatlon cont ai ni n
10022112k TR gl e B 50 S S bs el i roslsiscbing
compobndof Remadpe(l) plovided tegd) ke dzﬁu@eﬁ R thp R Q)WP%J]Q(I) in the

' bet ween t o about 20% .
organi{' e 538 Mt e Biitot 408 it o opeElagBRorton Tome dyen % of
the corpouall ofi Foaddka (Domkr 24ehaurs athe bEReodR0inp&RYErE b)Y ihe Wot
nt betmeen about

gfanui%@xh}%t(evv%lv\%ag st @nu}c%ﬁfdl?&?wﬂu%o‘@less tg@% st 035 mg/minygm?, and
(c) the wst gipntlatedmoaterid Hag wiwsity afitlctvebn Bsdug 8120 g/m‘aaxdaaseﬁtm 90

3 bet Wesh 0 abo BW
o', b% f'ween eg%g&% «&s %’3}8 ébw}1 &% 6% & in% ?\\ig 9\5“5“?86@5]
granulgiped mpatgrialrglative @3 themon—grdlmlmaenﬂ refdtsGh apreded ﬂow
charactbﬁé’iﬁ:g Lty fa? Tt lefs?er%fan&lnn% ciupi\xlzg r&tga;:(xgﬁ,ﬁ Lt %cefss%s such as

el ow for | ration purpose:
fomui@f@s Sulk peshervaniated C[eﬁﬁﬁt&lcaﬁhe mifiasod Mﬂhmnéﬁﬁﬁng‘@ﬂiﬁe& The

values ﬂﬁ‘%hé*ﬁflk Y,ﬁﬁ ahli @ @@S Cehiif ff'scuaﬁ%gl g\pd t%rlza[é%i‘a?% ?%éalg

fied'rél eas age

comprqqgﬁl@@% m@g@p@ygd \ainclsg; m@mtt\@rofm]p: fiow Poodeetios o1 the
matenaf\n’ﬂné/% @019 reggb%ﬂftap P be cal tﬁﬁ%@i}fﬁle%lgmp%r ffgrmnqg. P y

HPLC., assesse nt” of
CDmPr?Sﬁ@lkfdrpra’fnd PB) / plok Friff%e.( Beeana. i iy mspnahmeeﬁﬁndusm al

pharmaly, Q@%M&M ?159, ébte}?}?c[h 2P '1@:5:;%‘{%'\)}9%}%?%’\96& Elé)ﬁ RS 3rd

nun

Indian %‘F%dbf\z{% W%%M%Dm?a?@n@enﬁa@, 84Xt 9@@@@,&4 Also,
flowabilie SRR InatedREER/IHS dfétérﬁnnéﬂ"lﬂr lﬁg&ﬁcpeﬂﬁf 1sb l’lﬁfeqjiocfé? ’l‘gstgipparatus

nd radi ent. elution conditions.
is ideal Jot derplyning, fie igiresic Hvabaith of Baies (-,whnqls ingecarmgended for

quality c@iteh bt powddrele THe FIB&KQQW@ ifudeQk %gleﬂrﬁ %}3& ?f(;‘igdtg:nﬂ w

dmkswﬁgtabqlltééﬁ%herg appr oxi mat el
EPH et emelsEy § toried Bevdes s eléigvﬁs!etpffwhfb@ugly the
opening. | Theaability of tl-(eLﬂkﬁwdi:b SONRANEEu g the BQexﬁﬁ?r 1sTH&c£tﬁ}e%?§% Bw

nd o rnula
propertiey G R IR Ko Rler b, Cpmine s Mot tp e Rt Blow as o
Smemﬁg)wmm ift [E)axlaﬂthblmbﬂbﬁﬁaslutee&rﬁmhmheﬂb&% Wehi) bf‘ Michael X.

T, 951 2 AT RALLLER B D SoTPAL A —

1(3): ari@dé k8.Non- G anul at ed Nhterlals [ 0038] The bul k
mat eri al of the conpound of Fornula (1) was found as
0023] M Helt8inRoYMH al&s 2 ter|
: ] |rstn3|ev§gn%%%gﬁgh a(%%g%gg15|e%ga-§ﬁ %F§w3$
*S"Pfopfflwécoge’cﬂ%bu eved bul k material was found to be around
0.24 g/cnB with very poor flowability. The norphol ogy
of the material was investigated under an optica
m croscope and it was found that majority of the bulk
mat eri al are aggregates from nuch snaller crystals.
These aggregates are highly porous and hence generate
a | ow apparent density and poor flowability, which
makes the direct conpression for tableting very
difficult.




Exanpl e 3: Wt Granul ation of the Conmpound of Fornul a
(I') [00391 To prepare the Conpound of Formula (1)
granul es by wet granul ation, bulk material of the
wompenpgsof Formula (1) (500 msieved) can becphas®doizris
in anortar and a first binding agent (e.g., HPC EXF
at 5% ww or PVP at 10% w w) solution in isopropyl
al cohol (I PA) is then added dropwi se and m xed usi ng
002413 pest | ‘?ﬂtll the end point of granulation is -
100241 Yo g8 iepiions| aves gEaiclaEion ARRTO MR ATEY 9k SEeIP R Gughasillers,
binders m&i/ﬁle(a&: Gtard poliBefibre AbtehAI HEshdal WidaR2 Hﬁiﬁﬁﬁz{t@ﬁé’l hefore
Qyver xﬂ% The zinul es. are then passed throug
granuigiqRe Untiks can \(eé'flgna nachepds e materis eﬁﬂt&&ﬂwaw@@%@gla (Dyis

wet grarfubatédprger 1o RIlL bichdifig 6ah allefihd fotdulton ékdi?eﬁts ®b6{Rbome the
h the Tiner sieve.

L. an stl e, and,.a S|evedthro
tow deBffy S Hon Ran OB ik Shreionpaton quncris) By e Boiae pramcs with
significaatip waptdved dasity nad ﬂsivalﬁﬁwd lelrhegrhﬁiltn%gsgraﬁulls are%aﬁéﬂ 8blend
ranyl e ensi .t es

| k
with ¢ BT Pt grie e PR g i Foogarr SEUBHEHicHeE as

formuleléesr i bed above. The granul es of the Conpound of
Formula (1) are stored in an anber bottle at room

t 040] bul k for f the X
002 g B et s PPORRLE el D8 s R o on oranic
solventg p@g}puqs aPpondihe eeshitigh erandbs sid hleadiog béthities excipients and other

compoﬁérﬁé’\@ibchk: '&:5 éig'zﬁ?ﬁ fhda1ddhe 1t Hlﬁe@%rggoézm ptgﬁ a?xﬁlgound of

%t osa adm ni stration. For nstance
Formu@r{ and fig ingydzenherc yeh granglaaegle ﬁfetunssxdm other embodlments the

compoBi P H RN AR o t _
Podensity of granul‘eleé?'“{(‘)I %Qlt%ghet oun }H rrggind %agems'
reased tao, , at Ieast O /chB (e g.

100261 33 G5 Sy Ere s oyttt st 35 ogp Amincrodh fre ongepi efvent
used mfm‘tl@'anlﬁlaﬁﬁmaﬁd th wite Fl@;[a&lﬁléybﬂﬁe HabbRlimelEnt include, without
firnitati co tro‘;led rg elg'ia @Yé ound of Fornul a (1)

PR YR Py L alHlgsH bt F@pﬁ‘F@ﬁEﬂéé ¥Bhng the

wet granul ated materi al and the excipients: WO
10027) Tbe amoneos TR Hindie kn04:2a 1h thkabétafaritmipasiah b Bny amount

which ﬂragildggo ﬁ%@ﬁlﬁ%&tﬂ?ﬂég Pﬁﬁfngg gllzsg e %weeé}gﬁtbg% %;;lrtfgt : %Q?ut 500
pm, corgygmr(agr@a;&r thin &baup@0 % of the compound of formula I, and a density between
0.35 and about 0.70 g,/cm3. In certain embodiments, the compound of Formula (1) is wet
granulated with Klucel HPC EXF or PVP {10% in a solution of IPA). In some embodiments,
the compound of Formula (I) is wet granulated with between about 0.5% wiw to about 10%
w/w, e.g., about 5% w/w, of Klucel HPC EXF or with between about 1% end about 20%,
e.g., about 10%, PVP in the solvent, IPA.

" [0028] Before granulation, the bulk material of the compound of Formula (1) can be sieved,
e.2., by using a 500 pm sieve.

[002}9] In some embodiments, granules of the compound of Formula (I) can be mixed with a
binding agent and, optionally, other Icrxqwn 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. Further, depending on the

7



Aqual on TIO (10.0%, Pearlitol 200 SD (16.5%, Talc
(1.4%, SSF (0.7% 18 x 9 nm 860 ng 7.6 KP 991-26-5
Wet Granul ation: the conmpound of Formula (1) (600 ny,

W8 28Madsd Klucel EXF (1.6% wth |IPA Eudra
(15.0%, Pearlitol 200 SD (11.5%, Talc (1. 4%&[[]%’0?}@2715
(0.7% 18 x 9 nm 860 ng 861CP 991-26-6 Wt
Granul ation: the conmpound of Forrmula (1) (600 ng,

94.8% and Klucel EXF (2.2% with |PA Talc (1.9%,
type of 86MHifding §gents and other excipients and the wei ight ratio of the granules of the

compound of Formula (I} and the binding agents and other excipients, the pharmaceutical
formulation can provide a sustained release of the compound of Formula (I) at a certain level
over an extended period of time, €.g., for at least 8 hours or between 8 and 10 hours, such that
between about 70% and about 90% of the compound of the Formula (I} is released. The
precise release profile of the compound of Formula (f) can be changed by adjusting the type
and amount of the binding agents and other excipients contained in the formulation, the
hardness of the tablets and pellets. In some embodlments the controlled release formulations
provide release of less than about 40%, e.g., between about 5% to about 40%, of the
compound of Formula (I} in the first 100 minutes after placement in a dissolution medium as
‘measured via the dissolution methodology described herein. In certain aspects of these
embodiments, the controlled release formulations provide release of less than about 40%,
e.g., between about 5% to about 40%, of the compound of Formulda (I) in the first 100
minutes; and release of less than about 65%, e.g., between about 20% to about 60%, of the
compound of Formula (I) in the first 300 minutes. In still other aspects of these '
embodiments, the controlled release formulations provide release of less than about 40%,
6.£., between about 5% to about 40%, of the compqund of Formula (1) in the first 100
minutes; release of less than about 65%, e.g., between about 20% to about 60%, of the
compound of Formula (I) in the first 300 minutes; and release of between about 60% to
about 80%, of the compound of Formula (I)' in the first 600 minutes. In other embodiments,
the controlled release formulations provide release of less than about 25%7, e.g., between

about 5% to about 20%, of the compound of Formula (T} in the first 100 minutes.

[0030] Still in some embodiments, the process of formulating granules containing the
compound of Formula (I) may be conducted without the presence of an organic_ot agqueous
solvent, i.e., by dry granulation. As a result, the granules thus obtained may contain about
100% (w/w) of the compound of Formula (Ij, which may also posses the same features or

properties as discussed 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 ([) over about 10 hours includes pellets or tables of granules resultant from wet

8



18 x 9 nm 633 ng 7.8K? 100421 Figure 1 illustrates

the dissolution profiles for 10 hours. The three

tabl ets exhi bited good dissolution profiles, i.e.,

W8ahdMadoknear, rel easi ng bet ween about 70%'t

80% of the conmpound of Formula (1) over the %E?ﬁ%§$w“uTﬁ

period. Exanple 5: Preparation of pellet fornul ations

[0043) Pellets were prepared at a 30-gram scale. The

size fraction of the pellet fornulation was 800/1180
granulatiomof i eordpeumidiof Foromlp 6D 3eifl] ess thap aRAUAS Yowey ydsoxypropyt
aellulos%, ned :%bql?éj? 1%d'ilﬁ§nt£ Ghé ﬁﬁ’le@cotnﬂ?llnﬁ§ th-g},%stﬂ&@§ rd1¥as@ Forki@ations

ets was exam ned | ets were

have a tmneasjlesmhw soak 10 kP ov2- the éabiﬁ%we atharﬁ@e%%%them&wlﬁ S and
about 95“&’ flﬁ R:ﬁ‘n @Hlb@ﬁih{eﬂﬁssth\éﬁélﬁeﬂfa%ﬁﬁﬁﬁﬂ beftdetl sbf\@ NVELP and about
materi al as indicated bel ow. Fornulation
9.0 kP. Ingredlents Density of pellets (glen?) 991-29-2 Wt
granul ation of the conpound of Formula (1) with HPC
[0033] TR fd-PRlatibn knihylaB® iRclbde additional excipients including, without limitations,

additional binding agents, e.g., polymethacrylate or ethylcellulose; porous agents, e.g.,

lactose or mannitol; glidants, ¢.g., talc; and lubricants, e.g., sodium stearyl fumarate (SSF).

[0034] In some embodiments, the formulation containing wet granulated compound of
Formula (I) includes a second binding agent in an amount between about 0% (w/w) to about
20% (w/w), e.g., between 5% (w/w) to about 20% (w/w); a porous agent in an amount
between 0% (w/w) to about 20% (w/w), e.g., between about 10% (w/w) to about 20% (wiw);
a glidant in an amount between about 0.1% (w/w) to about 4% (wiw), e.g., between about 1%
(w/w) to about 2% (w/w); and a lubricant in an amount between about 0.1% (w/w) to about
3% (w/w), e.g., between about 0.5% (w/w) to about 1.5% (w/w).

[0035] Not intended to limit the scope of the claimed invention, examples of the invention

are set forth below for illustration purpose.
Example 1: Dissolution Values

' [0036] The dissolution test method was derived from the USP dissolution monograph for
modified release dosage forms. Apparatus 2 (paddle method) was employed at 50 rpm for up
to 10 hours. Analysis of the resultant samples was performed by HPLC.

[6037] The HPLC method assessed the amount of the compound of Formula (f) and
metabolites thereof present in dissolution samples, using a Waters Symmetry C-18, 50 x 4.6
mm, 3.5 O 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 approﬁimately 3.7 minutes and 1.5
minutes respectively. Detection was performed by ultraviolet (UV) absorbance at 280 nm.
The release 6f‘ 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



WO 20071142951PCT/ U52007/ 012715 For nmul ati on
I ngredients Density of pellets (ginme) 991-29-3 Wt
granul ation of the conpound of Fornmula (1) with HPC

WoholrA393) i n 1 PA 0.62 991-31-1 Wet granul at pef@icore1271s
the conpound of Fornmula (1) with IPA 0.61 [0045]

Figure 2 illustrates the dissolution profiles of
Fornulations 991-29-2, 991-29-3, and 991-31-1 for 10
our s, t hree pel formul ations exhibited good
Examﬂ*‘*&%oﬁ"&'ﬁ W‘ﬁ'ﬁ??'lgggﬁfﬁ‘ tekials o asi-1inear, rel easing

bet ween about 60%to about 80% of the corrpound of
[0038FOlienbosi i r{akdriad vthe chmpddrdrdiForpelai(Pdvas found as white powder with

some aggregates. The material was first sieved through a 500 pm sieve. The density of the
500 pm sieved bulk material was found to be around 0.24 g/cm® with very poor flowability.
The morphology of the material was investigated under an optical microscope and it was
found that majority of the bulk material are aggregates from much smaller crystals. These
aggregates are highly porous and hence generate a low apparent density and poor flowability,

which makes the direct compression for tableting very difficult.
Example 3: Wét Granulation of the Compeund of Formula (I)

[0039] To prepare the Compound of Formula (I) granules by wet granulation, bulk material
of the compound of Formula (I) (500 pm sieved) can be placed in a mortar and a first binding
agent (e.g., HPC EXF at 5% w/w or PVP at 10% w/w) solution in isopropyl alcohol (IPA) is
then added dropwise and mixed using a pestle until the end point of granulation is reached.
The mass is then manually passed through a sieve (e.g., 1.18 mm) and dried at room
temperature overnight. The granules are then passed through a finer sieve (e.g., 500 pm) to
break any aggregates. The large particles can be milled by using a mortar and pestle, and
again sieved through the finer sieve. The granules thus prepared are then sicved again to
remove the fraction of powder that is, e.g., smaller than 150 pm. Bulk and granule densities
and flowability of the final granules can be examined as described above. The granules of

the Compound of Formuila (I) are stored in an amber bottle at room temperature.

[0040] Compared to the bulk form of the Compound of formula 1, granules produced from
wet granulation have higher density and better flowability and thus are more suitable for
-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/em® of the natural form.

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

Q)

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

excipients:
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OTHER EMBODI MENTS [ 00461 It
whil e the invention has been described in conjunction
t he foregoing

W

th the detail ed description thereof,

is to be understood that

Weserihiphion is intended to illustrate and nopcli@doro12715

the scope of the invention,
scope of the following clains. Oher
-advant ages,
t he present

i nvention

which is defined by the
aspects,
and nodifications are within the scope of

— What_is clained. is: 1. A
ocess of for ' gmpound of For myhBiet Lixe | Hardness
T“bkéﬂ connrisinq:ngghhﬁgﬁ%zgd?he_onnpnungnﬁ Fn{éﬁ#a r
( Dok lahSafde HRNGRyRund Bt PEGRNA §) E6DOVREL ; | wher ei n
(@)got sheRbe iy of sdeh &ithapRound of Formufa (1) in
t e organi c solyent is such that the sol veht does nét
gi viaualos 041 @8padat i on of nore than 5% of 1BRE™m |
991-26-d anpainet 200 SEOCIBISE), (1) over 24 hours at of skehpw i
rcqutaqﬁgrature, (b) the wet granul ated pateriw
hast&&iHPki nsi ¢ di ssol ution val ue of |ess|than aboyt
0.{1Bm@ MmN/ cn2, and
Wet Granulation: the compound of Formuia (I} (600 mg,
69.8%) and Klucel EXF (1.6%) with IPA,
Budragit RL PO (15.0%), 18 x & mm
£91.26-5 . 8.6KP
; Pearlitol 200 SD {11.5%), 860 mg
Talc (1.4%),
SSF (0.7%)
Wet Granulation: the compound of Formula (D (600 mg,
©4.8%) and Klucel EXF (2.2%) with TPA, 18 x 9 mm
991-26-6 . 7.8 KP
Talc (1.9%), 633 mg
SSF (1.1%)

10042) Figure 1 illusirates the dissolution profiles for 10 hours. The three tablets exhibited

good dissolution profiles, i.e., nearly linear, releasing between about 70% to about 80% of the

compound of Formula (I) over the 10-hour period.

Example 5: Preparation of pellet formulations

[0043] Pellets were prepared at a 30-gram scale. The size fraction of the pellet formulation

was 800/1180 wm. 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 tést.

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

below:
Formulation Ingredients Density of pellefs (g/em®)
991-29-2 Wet granulation of the compound of 0.51
T Formula (I) with HPC EXF (95:5) in IPA
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(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 process of claim1, wherein the organic sol vent

wo 205apoPy! al cohol . 3. The process of cl ar@rdis2007/012715

wherei n the conmpound of Formula (lI) is wet granul ated

wWith the organic solvent and a first binding agent,

wherein the first binding agent dissolves both in the
~—organic sglvent used in wet granulation and in water

rijses hydr oxymgedtidnisel | ul ose of
F.Ei}lﬁ\‘}&l:@rns\all r-urrnl ?/Hnnn 4 éﬁl':lhtgn pr ocess of DeIlSlty efpellets (g/cm)
2?5; traﬁ/ﬁogrﬁmklaﬁicefbfgmmmn@afm xtyre cont ajgs
ast AMMW)@ﬁhHBeJommmumdlmA Formula (1) by

ac 1
wet glll . v TFhe pr6€€SS of—elatm 15 fu’ti.“rer

1Lpi ng Wet gratvetiongpiltieccymmrmnd afi on Xxture wéih a
second birdkmgnhg@hWahﬂhbreln t he second bi ndi ng
ageNt Tonprises—potynethacrytate—or—ethytcettut-ose:
6 The process of claim11, further conprising
formul ating the granulation m xture with a porous
f00451 Fyere 2 lw'@faéﬁé"ﬁh‘f avésqé'eimmg&)@g%ﬁf Fosoyintions 891-38-£0% -29-3, and

991 BIUE[U}' 10%ours. ﬁhe‘ﬂﬁe ?Eﬁ’& ?&ﬁlu@fnoﬁk gilbited édéﬁtdtf's%ﬁlutmn ;tnﬁﬁles ie.,

onprising formula granul at1on m xtur

quasi- 15}% EfieasingReiwren abguc % Hmhout:%ﬁrﬁa of eompornd oEForm () over
the 10 pp@GRESd0f claim 1, further conprising formul ating

the granulation mxture with a lubricant, wherein the

| ubri cant conpriseso§od #p1stear¥ funarate. 9. The

process of claim 1, FTHERRABOPIMEFTSi ng f or mul ati ng

the granul ation mxture with a second bi ndi ng agent,
[0046] gt jsée bagndegened that whileitininveatioh basibebn ilesribed infvenjahation with
the det&xh’:% %}Qéﬁﬂle"i‘%%ﬁ&ng ﬁég%gﬁﬁ’? isHS eXcig?lt tg %?Js?égt%:agg 80‘:

or eth IceII ose ous ent conpri sés
limit ﬂ@rscqmﬂﬂtmnvelttm gnhrohahdefmsﬂrpmﬂmopabﬁthe doitbwiigclaims. Other

| aspecté, BV &RBY, Af® HRUERGRomAE With fakdtpe b¥ BRI RELnt invention
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10. The process of claim9, wherein the granul ation
mxture is fornulated with between 5% (W w) to about
20% (w w) of the second binding;, between about 10%
(wWw to about 20% (w w) of the porous agent; between
about 1% (ww) to about 2% (ww of the glidant; and
bet ween about 0.5% (W w) to about 1.5% (ww of the
| ubricant. 11. The process of claim1l, wherein the
formul ated granul ati on m xture conprises about 69.8%
Whgﬁ‘lsnﬁ gﬁ ound of Formul a (I) about 1.6 % of HPC
EXF, about O%@gual on T10, %u ])g % Pearlitol 200
SD,A gBsess offo pgth eé’ﬁﬂ‘Pg L hgrmy 12. The
process of claim 1, wherein the fornul at ed
granul ation m xtur e conpri ses about 69.8% of the
conpound of formula |, abopt 1.6% Klucel EXF, about
. arlito} 200 SD,
about 1.4% Tal c, and dpout §0. 79 . The process
of claim1l, whe Ryt gr&nul @ ion
m xture conpri sy out {94. 8% of ound of
formula I, Vel @ % 0 Tal c,
and about F. 14. The pr cessHof P
wherein the formfhted granul ati on mixture conprl ses
about 95% of the conpound of Fornula (1) and about 5%
of HPC EXF. 15. The process of claim1l, wherein the
formul ated granul ati on m x{IJre conprises about 97% of
the conpound of Formula (1) and about 3% of HPC JXF.
16.. The process of claim1, wherein the granul ated
COMPIISIPGr ¢ or fornul ated granul ation

granulating the compound of Formula (T} in the presence of an organic solvent; wherein

(a) the stability of the compound of Formula (I) in the organic solvent is such that the
solvent does not give rise to degradation of more than 5% of the compound of Formula
(D) 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/em’.

2. The process of claim 1, wherein the organic solvent is isopropy! alcohol.

3. 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 and comprises
hydroxypropyl cellulose or polyvinylpyrrolidone.

4. The process of claim 1, wherein the formulated granulation mixture contains at
least 40% (w/w) of the compound of Formula (I) by weight.

5. The process of claim 1, further comprising formulating the granulation mixture

with a second binding agent, wherein the second binding agent comprises
polymethacrylate or ethylcellulose.
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m xture is tableted to a hardness between about 6.5
kP to about 16.0 Idp. 17. The process of claiml,
further conprising formng pellets with the

granul ated m xture or fornul ated granul ati on m xture.
18. The process of claim16 or 17, wherein the
formul ati on rel eases the conpound of Formula (1)

- after about 8 hours in a dissolution test. 19. The
pr ss. of aj.m 16 17, wherei-n . f [ation .
6. Por B dess 6Ll 1 inel EqblIFRE bt M A HBbth miscure

with PRSP WICTH R PRI P CTBBISF Gss of ol

di ssol ution *(est. 0.. The pr,qcegfs of clajm 16 or 17,
7. whelgi Riogase of 6o ladi8iT cerayEng ‘Pf@é’i"ﬂpﬁ grBYipLigETyxture
witlyg glidrat, cdwpon e SbitaetspmaTisestaly- within the first 300
8. T mreacess afrelaimd, Sudhan cpwprisies formubating figcerprudation snigture with a
lubridant, mhe@irothe Iubricakieomprisesisedibor sieardtirosraieel eases

bet ween about 60% to about 80% of the conpound of
9. ForTiulprodeky ofaciaim n, tilrthef compri6iff formulities thngmnulation mixture
witltl e S8cdndt biading epent, aZbroushsgent, GC gidanqfand| Alubritant, wherein the
secoMdeifding algehteaitprisdpofynietiRcE P ot RehytdelHRELthe pbilo)is agent
comipBisdsCh@BSLsr mafitdlNBe ARk cinglistd Wl hRd Whe fuBFiart 3bBPrises
. sod t Qe Xture after the first 10 hours in a
di ssolution test. 23. A controlled rel ease

10. f Ol hERD of COTR! S Whdreh %)Ef %(F(AHMHEQ §LFRllated with
bervilth 506 GRS RSEte 6% (GATPSRS <bnd BnGHEPodeiden sbout 10% (wiv)
to about 20% (w/w) of the porous agent; between about 1% (w/w) to about 2% (w/w) of
the glidant; and between about 0.5% (w/w) to about 1.5% (w/w) of the lubricant.

11.  The process of claim 1, wherein the formulated granulation mixture comprises
about 69.8% of the compound of Formula (1), about 1.6 % of HPC EXF, about 10%
Aqualon T10, about 16.5% Pearlitol 200 SD, about 1.4% Tale, and about 0.7% SSF.

12.  The process of claim 1, wherein the formulated granulation mixture coinprises
about 69.8% of the compound of formula I, about 1.6% Klucel EXF, about 15% Eudragit.
RL PO, about 11.5% Pearlitol 200 SD, about 1.4% Talc, and about 0.7% SSF.

13. The process of claim 1, wherein the formulated granulation mixtare comprises
about 94.8% of the compound of formula I, about 2.2% Klucel EXF, about 1.9% Talc,

and about 1.1% SSF.

14.  The process of claim I, wherein the formulated granulation mixture comprises
about 95% of the compound of Formula (I) and about 5% of HPC EXF.

15.  The process of claim !, wherein the formulated granulation mixture comprises
about 97% of the compound of Formula (I} and about 3% of HPC JXF.

16.  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.

17.  The process of claim 1, further comprising forming pellets with the granulated
mixture or formulated granulation mixture. '

18.  The process of claim 16 or 17, wherein the formulation releases the compound of
Formula (I) after about 8 hours in a dissolution test.
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Cl wherein the wet granul ated material exhibits an

intrinsic dissolution value of |ess than about 0.15

ng/ m n/cn2, and a density between about 0.20 g/cnB

and about 0.90 g/cnB. 24. The controlled rel ease

formul ati on of claim 23, wherein the wet granul ated

material further conprises a first binding agent,

wherein the first binding agent dissolves in both the
190r gdht preeodsvemdaithsEod 17, wetteregi drufoamilationndeases Wed taan about
4080°6F thh@ngioind BEFdridusd (Tow ik fig: RYEI0 HdOTRE s £8issolution test.

hydr oxypropyl cellul ose or pol yvinyl pyrrolidone. 25.
20The TaoRtdelsd Fthidigl BRse1T, AFiEiR O mlilakbRtdRASs less than about

6524;?/:1:% M&ﬁ&%@?ﬁg&%ﬂﬂl%ﬁﬂnmﬁi Ao Iﬁﬁﬂkg'g[‘e? driﬁieolﬁtﬁﬁstést.

conmpound of formula I.

21;8m¢1? l !TOe(;(e::lss;;()elEl c%%l%ﬁ%jé g{ %: V@ﬁér%g tfr?]ifo %leaﬁoﬁ %ef%slég %Qt%)’e‘eng about
S0 el S04 B PP TGO 0 I Bt SO o o
BURYPLEF ! ul ose. 27. The control |l ed rel ease
fornulation of claim26, further conpprising por ous )
225genbe Pigsesalslame giiersi ablsath o 0 lotidhs seappudiydiorgpla ) is
relpaspch frop) the grapplateaixin pF BIrmelyicdgrapdaiongpirhraafienfhefirst 10
hogtis an ard@lutiairtetier conprising a glidant, wherein the
glidant conprises talc. 29. The controlled rel ease .
23f or Autattiotlnd oflease dorm@ajorf, wothesing gnprei gianglated material which
colnpitigels dardompotnat €f Fortohle (Dubr i cant conpri ses sodi um
stearyl fumarate. 30. The controlled rel ease
formul ation of claim 23, fuyther conprising a second
bi ndi ng agent, a poroug, a
| ubricant, wherein the
about 0% (W w) ang=g -
bi ndi ng agent; bf d )
of the poro bet ween @bou N% (W w and
about 4% (wite he glidant; aft bd§yweenOFout 0. 1%
(ww) and about 39%{ww of the lubricant. 31. A
controll ed rel ease fornul ati on, conprising about
69.8% (W w) of the conpound of Formula (1), about
1.6% (ww) of HPC EXF, abou([)10% (ww) of Aqual on
T10, about 16.5% (w w) of Pearlitol 200 SD, about
1.4% (ww) of Talc, and about 0.7% (W w) of SSF,
whetegy Gierw¢thgrampdatpd omattrie! eflobitudminttinsiadidstiR@ExHuapkless than
abme 0. I§maginlimtret) and t deissty priyegh alahnt 01261g/cm’3hd aBout 0.90 g/em’.
controlled rel ease formul ati on, conprising about
2469. 8 (cohttdliedl reldase qormmeatiod of chotnf, avlidrgin @bBOWEL granulated
mater@ YRl EMdon@iriskd ¥ Gk biading by WwhéRih theiindt baddidgisengdibsolves
in Fbth R ofRRME solktnOel Wh Wet QfanBRALA iah@lin FQRrSd RRQYE the first
bm\q/%,iiwn %géﬂi’/ c%gﬂges%ﬁpyﬁgﬁbﬂ%seoorﬁg)lm yrRflideRE

rein the conpoun Formul a ( and Kl ucel EXF

258f eT‘ﬁ@tco%(ﬂﬂsﬁl 1%&6%96 %lrnﬂllétﬁ)%pgp @ﬁtm aif qp]?&lrein the wet granulated

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

26.  The controlled release formulation of claim 23, further comprising a second
. binding agent, wherein the second binding agent comprises polymethacrylate or
ethylcellulose. B

27.  The controlled release formulation of claim 26, further comprising a porous agent,
wherein the porous agent comprises lactose or mannitol.
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33. A controlled release formulation, conprising

about 94.8% (ww) of the conpound of Fornula (1),

about 2.2% (ww) of Klucel EXF, about 1.9% (ww) of

Tal c, and about 1.1% (ww of SSF, wherein the

conmpound of Formula (I) and Klucel EXF are wet

granul ated with isopropyl alcohol. 34. The

controll ed rel ease formulation of claim31, 32, or 33
28wherThie ncontrelled xdlease forsmillaloh edfedaino 26, hathdnesmpofing esglidant,
whidhdi tielgidentLomipHses tab. A control |l ed rel ease

formul ati on, conprising pellets including wet
2901 ANk ARGt Rldad forIRGE Br thenWet feiRPYbAbRdns a 1u1§ncant

wHERLL feahbri QIR oniRReso ] siddifl fﬁﬁﬂﬁfémd of Fornula (I
and about 5% of HPC EXF granul ated in isopropyl

al qui]lgl on §ﬁ QQtﬂ; gmr@lJ O isin V secon
ls;m r%gr(itng e(p ed&f ; enk n %ﬁ:& hm%gie% Iatlog

I SesS

CO@?B}SC be cen a "/Io%w/v:i)do 85’%00 1ng agent;
T
ane dhi B e,tfou& o agciab@zs% (i)

Aicaher ei n t he fornul at| on rel eases between about

70% and about 90% of the conpound of the Formula (I)
31af t éycambrolled Blaaerutosmilatiel, serapligip@Fbouted.8% (g8w) aftfec compound
of tomula(1).edovtell.& Hs@v/ o phid PAEXdn abfutd D& (w/@Bof 8qyal@CT 10, about
160f% 88/ w)wifdteeilinolt 208 SIyrabultat.#Bn(w/e) efiSels, hrekabouhi% (w/w) of
SSED ewliered) Yheo tortypeind cstpBarnal20 (1) laad riliP@ EXD avd et granhlted with
isoptdpst aldétdlmi nutes in a dissolution test. 39. The

controlled rel ease formul ation of claim 23, 31, 32,
3201 A3ponBBERIeRald Brh @b, 84Sk £ARAB 653488 Fw ) ARk compound
of@Q&&ﬁla "/gb%t £ B8, GOWPOERELCOS EXP! MBohe1 4oh Xt &PEhdng,@c RL PO,
ab dtrﬁtso Ea&ﬁtoi #sH! a%%&ﬂ Pk%"(&/&)‘f&f‘m »% 51%7% (wiw)
or S9PL LAl ﬁg@gd i LRy ; lated with
1so ro %Lﬁu east %-0f 't he conp oun

) |s rel eased fromthe forrrul ation W|th| n

33.t heAf clzorn%tolléldo repegser f?)rmlﬂat?ond Icgnsxgrlls%é eﬁ)r(])u% &E é% (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.

34. The controfled release formulation of claim 31, 32, or 33 wherein the nnxture is
tableted to a hardness of less than about 16 kP.

35. A controlled release formulation, comprising pellets including wet granulated
material, wherein the wet granulated material comprises 95% of the compound of
Formula (I) and about 5% of HPC EXF granulated in isopropyl alcohol.

36. A controlled release formulation, comprising pellets including wet granulated
material, wherein the wet granulated material comprnses about 97% of the compound of
Formula (I) and about 3% of HPC JXF granulated in isopropyl alcohol.

37. The controlled release formulation of claim 23, 31, 32, or 33, wherein the

formulation releases between about 70% and about 90% of the compound of the Formula
(D) after about 8 hours in dissolution test.
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38.  The controlled release formulation of claim 23, 31, 32, or 33, wherein the
formulation releases less than about 40% of the compound of Formula (I) within the first

100 minutes in a dissolution test.

39.  The controlled release formulation of claim 23, 31, 32, or 33, wherein the
formulation releases less than about 65% of the compound of Formula (I} within the first

300 minutes in a dissolution test.

40.  The controlled release formulation of claim 23, 31, 32, or 33, wherein at least
50% of the compound of Formula (I) is released from the formulation within the first 10

hours in a dissolution test.
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