WO 2012/ 137971PCT/ JP2012/ 059825 DESCRI PTI ON COVBI NATI ONS COVPRI SI NG
BREXPI PRAZOLE OR A SALT THEREOF AND A SECOND DRUG FOR USE | N THE TREATMENT
OF A CNS wbD3oRDBR7Techni cal Field [0001] 5The present i mrCEAPROL0OFBLALtES tO

a nmedi canment conpri sing DESCRIPTION
7-[4-(4-benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl) but oxy] - 1Hqui nol i n- 2- one or a

sal t W@&m@m ke aﬁeﬂdlbﬂgé%eé & tAegAur ARRAESE AROWSERN BRLAG:

nmood stabilizer, a serot gy R Feups bPIAl s DRIRYERP! nephrine reupt
10 inhibitor, a serotonin and norepinep r| ne reuptake 1 nhibitor,

nor adr ener gi.c ang SpEﬁl fic serotonergic antidepressant, an anti anX| ety
drug, a th9 4nfitdepressant, a tetracyclic anti depressant, an

ant i psychm(joq]drug and an anti-ADHD drug, in conbination. 15 Background Art
[ 0002] It is known that

7-[ 4- ( 4- benzo[H]mehpésﬁeﬁtmw@mwrazmialteﬁ )tmﬁow?plgamqntn@@mrlzsm

(herei naf—; 8[r4D2 —%%n%%f[ﬁ Eﬁgoﬁglq?@sél gﬁrr_gﬂ S v%%%oﬁ/(l&ﬁreé% I)hﬁ[l eof has a

dopami ne 2 receptor part tor parti al
agoni st . aptingiltiy)-2-ansepot ansal - tkﬂ'@dédﬁacapltdorataﬂbag()nose actgvity (5-HT2A

receptor anta actjvit and an. adrenergic_al [ _antagoni st
et Vi Ly TR SO EER A AgERICHELITT T nd. "PROaRGF B Oh S her Bt 0
concurremddmnbtonin reuptake inhibitor, a noreplnephrlne reuptake
10 inhibitor, a serotonin and norépinephrine reuptake inhibitor,
a noradrenergic and specific serotonergic antidepressant, an
antianxiety drug, a tricyclic antidepressant, a tetracyclic
antidepressant, an antipsychotic drug and an anti-ADHD drug,
in combination.
15 Background Art
[0002]

It is known that 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)butoxy]-1H-quinolin~2-one (hereinafter to be
referred to as Compound (I)) or a salt thereof has a dopamine

20 D, receptor partial agonist activity .(D; receptor partial
agonist activity), a serotonin 5-HT,s receptor antagonist
activity (5-HTza receptor antagonist activity) and an
adrenergic a; receptor antagonist activity (o; receptor
antagonist activity) and, in addition thereto, concurrently

25 has a serotonin uptake inhibitory action (or serotonin
reuptake inhibitory action) (patent document 1 and patent
document 2).
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30 [0003]

[patent document 1] W02006/112464

[patent document 2] JpP2008-115172
Summary of the Invention
[0004]

35 The present invention aims to provide a medicament
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25 has a serotonin uptake inhibitory action (or serotonin reuptake
inhibitory action) (patent docunent 1 and patent docunent 2). Docunent Li st
Pat ent. Doworrer®133@1[ 0003] [ patent docunent 1] W2006/ 112¢6APiqabe2s
docunent 2] JP2008-115172 Summary of the Invention [0004] 35The present

invention &afEng0apheyhder at redirgai® tpe dtavin)d caubh agder féweat s
spectrum causing a fewer sjde effects and superior in tolerability and
safety, asedéfphFedntoSkPOW Y vt detl ididdFohericsagehys anhdc el

anti psychotiC agent vp oL P00 ; thhe Resent, nhn¥ent 9L s have conducted
vari ous stuél)i es in a%pa%tenpt lt%s%cokfove tﬁ eaf or enrrenti g%ed probl em and found

t hat the abovepsgonhpbhedagewihs em can be sol ved by using at |'east one drug
sel ect ed fr%r(potjhe group consisting of a nood /o0 stabilizer, a serotonin

r eupt ake’i r{hi bir't or, a norepi nephrine reuptake inhibitor, a serotonin and
nor epi nephrine reupt pkesémhi bidaritoms neradreneugiedandrspesi $tedies in
serot-onergi c anti degressant, an antianxiety drug, a tricycli

clic
anti depr esSEnBLtEMPEt FAcHel VS Hift i epredssddrnedn PaAPL pBy RSt feund Hidlg and

an ant i - ADERALUGy e WRLE;: & GhidtiGal 136U $Rd <3t vREEBEN s i A§ch Cormaund (1)
or a salt thereof in conbination. The present invention has been conpl et ed
based on s@el flirndi aglefbedoeiraoTie wresentconmiehtingnopreafeeadl y provi des

di t a_Ln t ' 0. .t e 0, ical
odi Camp! Seahvn-LD, el oll N g e, LoLen20. Ja Bhar as g
conposi ti owresboeRei inhileit @2, Kidesccthovim iand hetep3napdritiembdotaret hods

for preven%hﬁ%b?%o%tegthggagkenergic and specific serotonergic
antidepressant, an antianxiety drug, a tricyclic
antidepressant, a tetracyclic antidepressant, an antipsychotic

15 drug and an anti-ADHD drug, which are clinically used at -
present, and Compound (I) or a salt thereof in combination.
The present inveﬁtion has been completed based on such
finding.

_[0006]

20 : The present invention preferably provides medicaments
shown in the following Item 1 to Item 20, a pharmaceutical
composition shown in Ttem 21, a method for producing a
pharmaceutical composition shown in Item 22, kits shown in
Item 23 and Ttem 24, methods for preventing or treating a

25 disease shown in Item 25 and Item 26, uses shown in item 27
and Item 28, and medicaments shown in Item 29 and Item 30.
[0007]

Item 1.
A medicament comprising

30 (I) Compound (I) or a salt thereof and
(II) at least one drug selected from the group consisting of a
mood stabilizer, a serotonin reuptake inhibitor,»a
norepinephrine reuptake inhibitor, a serotonin and
norepinephrine reuptake inhibitor, a noradrenergic and

35 specific serotonergic antidepressant, an antianxiety drug, a
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25 di sease shown in Item 25 and Item 26, uses shown in Item 27 and |Item 28,
and nedi canents shown in Item 29 and Item 30. [0007] Item 1. A nedi canent
conpri si Myo2R012(13y97€Conpound (1) or a salt thereof and (I PrTar2dize®820ne drug
selected fromthe group consisting of a nood stabilizer, a serotonin

reupt ake i phibi¢Dic tiIRIASRAL, Ne teuphakel idhibi {press3eitQt @ni n and
nor epi nephrine reuptake inhibitor, a noradrenergic and 35 specific

ser ot oner gRRL APSY el s SHitd, aadl amt paR% I APYPdATYd, aln yombination.
2012/13797%5@3§9P2012/059825 tricyclic antidepressant, a tetracyclic
anti depressant,” an anti psychotic drug and an anti-ADHD drug, in

conbi nat i ohte0®D08] Item 2. 5The nedi canent of claim 1, which is a

conposition co i sing,. (Il ou d.%l or,a salt thereof .and_ (I1) at

ener orb dr ug TR FISHG HE 506d8 LonshEefnt of O WOkl | | ver. a

serotoni n gedptakendg nhi bitor, a /o norepi nephrine reuptake inhibitor, a
S, Y

serot oni n and nor epi nephrine reuptake_inhibitor, a noradrenergic and
speci fic séfbtorRYiRd aht)i ®dpressant thareaht #afxi ety drug, a tricyclic

anti depresgapf, ;@ f&idacyd i /nkkdepreasaptm @@ea@%@y@d}gﬂs@tﬁ@ugfaad an
anti-ADHD drug. /5 [0009] Item 3. The medi canent of claim1, which
conpri ses {oydascompbisiai,om cemetosingreoppakadithibigrorm salt thereof and

20 0112 7 FEPRGELLASR FEINADAR Booledst one SEMaRlecied from Lhe arou
nor epi nephnonept eyt ake: irehiptiatker inaibét ot pna nnanad reareapiire@nd ne reupt ake
Inhibitor, a noradrenerdl &.and sReghlLe sergtoneral e antlderressant., an
tricyclic antidepressant, a tetracyclic antidepressant, an
antipsychotic drug and an anti-ADHD drug.
15 [0009]
Item 3.
The medicament of claim 1, which comprises
(I) a composition comprising Compound (I) or a salt thereof
and
20 (II) a composition comprising at least one drug selected from
the group consisting of a mood stabilizer, a serotonin
reuptake inhibitor, a norepinephrine reuptake inhibitor, a
serotonin and norepinephrine reuptake inhibitor, a
noradrenergic and specific serotonergic antidepressant, an
25 antianxiety drug, a tricyclic antidepressant, a tetracyclic
antidepressant, an antipsychotic drug and an anti—ADHD drug,
wherein the composition of (I) is used in combination with the
composition of (II).
[0010]
30 Item 4.
The medicament of any one of Items 1 to 3, wherein said
drug of (II) is a mood stabilizer.
Item 5.
The medicament of Item 4, wherein said mood stabilizer

35 1is at least one drug selected from lithium, sodium valproate,
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25 antianxiety drug, a tricyclic antidepressant, a tetracyclic

anti depressant, an antipsychotic drug and an anti-ADHD drug, wherein the
conposi t iwo 20f2/137971i s used in conbination with the conp@®siriPzm2/0398t3 1) .
[0010] 30 Item 4. The nedi canent of any one of Itens 1 to 3, wherein

sai d drug @fvéiplod:s dmed %E%Bbhbééglnéte@%@brbazeplne, -bhe saedidgeanent  of
Item 4, wherein said nood stabilizer 35 is at |east one drug sel ected from

lithium sb@lmmmr;ﬂ,oér@lramtm12:31_4239917@@/ 9%121745@5@25 di val pr oex
sodi um cay. ?ﬁ@%%?énﬁ‘e %Zeg gabﬁghsa{‘?l €514 N&4 B&h%imte,
eve

gabapenti n, i r dcet am cI oha ehytol n,” prega a i'n, thyroi

hor none, tomeg%&eﬁaiﬂ:me@:ﬁi faatit ;saatsdthadesﬁlts t her eof . [0011] ltem 6.
The nedi ca f any one of Itenms 1 to 3, wherein said drug of (Il1) is a
ser ot oni‘h E@Eﬁgke inhibitor. Item7. 10The nedi canent of Item 6, wherein
sai d serotopém ¢euptake inhibitor is at |east one drug selected fromthe
group consisting of fluoxetine, citalopram fluvoxam ne, paroxetine,
sertraline, escilitf dipdHManTdts it S0vhePeoPl FoenD]l ko |Tremprein saidrhe

medi canent 4pfigady eng ofs I %@%o%oh?n re Eéﬁé”ﬁﬁi@lﬁgﬁg of (Il) is a
nor epi nephri ne reuptake inhibitor. Item The medi canent of Item 8,

wher ei n saltemor epi nephri ne

10 The medicament of Item 6, wherein said serotonin
reuptake inhibitor is at least one drug selected from the
group consistihg of fluoxetine, citalopram, fluvoxamine,
paroxetine, sertraline, escitalopram and salts thereof.

[0012]

15 Item 8.

The medicament of any one of Items 1 to 3, wherein said
drug of (II) is a norepinephrine reuptake inhibitor.
Item 9.

The medicament of Item 8, wherein said norepinephrine

20 reuptake inhibitor is at least one drug selected from the
group consisting of reboxetine, atomoxetine, bupropion and
salts thereof. |
[0013]

Item 10.

25 The medicament of any one of Items 1 to 3, wherein said
drug of (II) is a serotonin and norepinephrine reuptake
inhibitor.

ITtem 11.
The medicament of Item 10, wherein said serotonin and

30 norepinephrine reuptake inhibitor is at least one drug
selected from the group consisting of venlafaxine, duloxetine,
milnacipran, desvenlafaxine and salts thereof.

[0014]
Item 12.
35 The medicament of any one of Ttems 1 to 3, wherein said
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20 reupt ak
consi sting
[tem 10. ¥
(Ir) is a
medi canment
reupt ake i

e inhibitor is at | east one drug selected fromthe group

of reboxetine, atonoxetine, bupropion and salts thereof. [0013]
6The/wsediicanment of any one of Itens 1 to 3, wrergpmwigaiod2dr ug of
serotoni n and norepi nephrine reuptake inhibitor. Item 11. The

ﬁ%lflgl LEM 1P el gidrRRide36f et 9HH”S§@91§PC naL & rphyiine

itor is at |east one drug selected fromthe group consisting

of venl af arPhédedueéos@ttine, mi |l naci pran, desvenl af axi ne and salts thereof.
gg%%.%$5The medi canment of any one of Itenms 1 to 3, wherein said
P

[0014] Ite
WD 2012/ 13

71 JP2012/ 059825 drug of (Il) is a noradrenergic and

speci fic serot onehgimedintdntteyir essanem LRenwhdreThesarkdli waneiMereirditem 12,

wher ei n sai d ,nor adr

AR G PO e Tl B A SR

t hereof. [

5 and ,specific serotonergic gﬁtidepressant

9018ttéd emdt tHO heupedoaanent ngf oﬁnmlﬂf\&z&ﬁlﬂé e b 13

wherein said

10

15

20

25

30

thereof.
[0015]
Item 14.
The medicament of any one of Items 1 to 3, wherein said
drug of (II) is an antianxiety drug.

Item 15.

is at

iMEe drH% sal t

The medicament of Item 14, wherein said antianxiety drug

is at least one drug selected from the group consisting of a
benzodiazepiné antianxiety drug and a serotonin 5-HTI1A
receptor agonist antianxiety drug.

Item 16.

The medicament of Item 15, wherein said benzodiazepine
antianxiety drug is at least one drug selected from the group
consisting of diazepam, lorazepam, chlordiazepoxide,
cloxazOlam, clotiazepam, alprazolam, etizolam, oxazolam and
salts thereof, and said serotonin 5-HT1A receptor agonist
antianxiety drug is at least one drug selected from the group
consisting of tandospirone, buspirone and salts thereof.
[0016]

Item 17.

The medicament of any one of Items 1 to 3, wherein said
drug of (II) is an anti-ADHD drug.
Item 18.

The medicament of Item 17, wherein said anti-ADHD drug
is at least one drug selected from the group consisting of

methylphenidate, dexmethylphenidate, atomoxetine,

dextroamphetamine, mixed amphetamine salts, modafinil,

35

guanfacine, clonidine and salts thereof.

[0017]



drug of (Il) is an antianxiety drug. |Item 15. The nedi canent of Item
14, wherein said antianxiety drug is at |east one drug selected fromthe
group comnsping7ofi a 15 benzodi azepi ne anti anxi ety dr ug@Casngg202/8882% oni n

5- HT1A receptor agoni st antianxiety drug. |Item 16. The nedi canent of
Item 15, whesgi ngsai d benzodi azepi ne antianxiety drug is at |east one drug
selected fromthe group 20 consisting of diazepam | orazepam -

chl or di azepoxi deTh%I‘@ﬁéglz‘%ﬂnmt efoenyzepanpfalbeazol ag & iT81 a1Be drazol am

and salts £{1‘8r§£’£ph saig Sc(ire%ttglg#i@ éfl_glé\eﬁﬁfgptr%r\ﬁg%” st I anxi ety
drug is at least ‘one drug selecte romthe group consisting of

t andospi r odesedsspi rone and salts thereof. 25 [0016] Item 17. The
medi canment ,;F)f ag(?{ one of Itens 1 to 3, wherein said drug of (Il) is an
anti - ADHD dr%g.“Ytem 18. 30The medi canent of Item 17, wherein said

anti - ADHD dr ug iBhétmdEiasinemne odr ugemelloct @Hef6&0mM the EradnICeRSveluisng of
nmet hyl pheni dat e, dexnet hyl pheni dat e, at onoxeti ne, dextroanphetam ne, m xed
anphet ani n8YS&FT sIL FRARE i1H 12 C@@éﬁﬁ%oPﬁéYoEFoﬁYﬂ’?% dhtpass e lardedof . 35

[0017] WOr 20 24 HS TR o”ggg%%hBS%gzéchig Hfenia, treatiediedi canent of
o 18 for g%yl

any one of Itens 1 use i'n the prophylaxis or treatment of a
central neresustayst erafdiasdasy. o3 chaam20. schizoph el aveditcdniemazlof |t em

19, oher 2 L ASLSRILL Lo FENOAS. BYSLETLS, SHASS AP B ALt digous system
t r eat nent - desosdant (e ref,r adiperlyprodiebrdairct godi Z ot ey 1 samatiisoirale r
type II), mania, depression, endogenous depression, major
depression, melancholic and treatment-resistant depression,
dysthymic disorder, cyclothymic disorder, anxiety disorder

15 (e.g., panic attack, panic disorder, agoraphobia, social
phobia, obsessive-compulsive disorder, post-traumatic stress
disorder, generalized anxiety disorder, acute stress
disorder), somatoform disorder (e.g., hysteria, somatization
disorder, conversion disorder, pain disorder,

20 hypochondriasis), factitious disorder, dissociative disorder, -
sexual disorder (e.g., sexual dysfunction, sexual desire
disorder, sexual arousal disorder, erectile dysfunction),
eating disorder (e.g., anorexia nervosa, bulimia nérvosa),
sleep disorder, adjustment disorder, substance-related

25 disorder (e.g., alcohol abuse, alcohol intoxication and drug
addiction, stimulant intoxicatioh, narcotism), anhedonia
(e.g., ilatrogenic anhedonia, anhedonia of a psychic or mental
cause, anhedonia associated with depression, anhedonia
associated with schizophrenia), delirium, cognitive

30 impairment, cognitive impairment associated with Alzheimer’s
disease, Parkinson’s disease, and other neurodegenerative
diseases, cognitive impairment caused by Alzheimer’s disease,
Parkinson’s disease and associated neurodegenerative diseases,
cognitive impairment in schizophrenia, cognitive impairment

35 caused by treatment-resistant, refractory or chronic |
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10 di sturbance, psychotic disorder, nood disorder, bipolar disorder (e.g.,
bi pol ar di sorder type |I and bipolar disorder type Il1), mania, depression,
endogenowsoderB3wilon, naj or depression, nelancholic an®CT/JP2012/059825
treatment -resi stant depression, dysthym c disorder, cyclothym c disorder,
anxi ety di gehélebpilBef Ba 9 vorlidlirgy, aldodGkn BaBkBedh S05KEE; t ROQKRPNRARIS,
soci al phobi a, obsessive-conpul sive disorder, post-traumatic stress

di sorder, Qéh@ramﬁﬁﬁﬁﬂeﬁﬁﬁ%ég;QﬂQ§or@éﬁ}sﬁéGt@lé@F@%E R&ord®r) , somat of orm
di sorder ( stek] i i Lsor et ston . di sorder, pain
di sor der, §8gﬁ§5g%h%ﬁg%$%%|s;,%?ggk*%?5§§§diggﬁﬁgg?gﬁiié%gﬁggive di sor der,
sexual di sbydera¢eiygity sexamidatysfooncuictndisexdat aediPaewrdis arydelromeexual
arousal di ﬁbﬁgg, erectile dysfunction), eating disorder (e.g., anorexia
ner vosa,” bul’l nervosa), sleep disorder, adjustnent disorder,

subst ance- rekat 2d. 25 di sorder (e.g., alcohol abuse, alcohol intoxication
and drug addiction, stinulant intoxication, narcotisn), anhedonia (e.g.,

i atrogeni ¢ anhed®dnPReregatoricd GPTROFIFARPCCOFPRERIRY i REAIGANEAGNI a
associ at edow b, deps 6561 AlbmANhedonisa ;a8sgei abgde Wold SEDiZRRIENIAN 1y
delirium cogn|¥|ve 30 inpairnment, cognitive inpairnment associated wth
Al zhei ner' scdesealbbe ®arkigrson' s di sease, and ot her neurodegenerative
disease§0 gggﬁiéﬁve i npai rment caused by Al zhei ner's di sease, Parkinson's
di sease”and "associ at ed neur odegenerative di seases, cognitive inpairnment in
schi zophreni a, cagh¢tho® faorpairoreiatind5 acphsedabyut t €al nestipdsEisiisirgnt ,
refractory or chronic , WO 2012/ 137971PCT/ JP2012/ 059825_schi zophr eni

vomi ting, ABEPOASSTEKAESYY &%&W}Cﬁf“&i‘l&i ﬂ%, apai nre n%%tTaﬁe“}Set]artd’at%%on,
autistic diygsendgrphatthd SMogitRunet te'cepdhpoedesrridée. di sorder, attention
deficit hyperactivity disorder, conduct disorder and Down's syndrone. 5

[0018] ItefPBid] A pharmaceutical conposition conprising the
nedicang t 1pEnapy one of Itens 1 to 18 and at |east one pharnacol ogically
acceptable carrier. mltem 22. A met hod for producing a

phar maceuti cal cbnpbdsid¢ompyisiongpri sing m xi ng the nedi cament of any one of

Items 1 to i wi th.a pharmacol ogically accepta # carrier.. [ 01%% 5 1tem

23 A kit dbior AT R i CanEnoRBRERT n hy Conpoti (TYiRfa 264 |

thereof and1i(l&)medieshaamnteantagnafglabsteast @nNgy ddig:ERieairet from

the group consisting of a nood stabilizer, a serotonin 20 reuptake

i nhi bi t or, TASnBF WP Nt e 1% @t AkBOPANPbRPS! 128X 5 et Gt TP At

nor epi nephELpgt & REPI Ak 1Y bid QorepiRCpAYE RBCFGLGE A0 SREH IS, a

serotonergi c antidepressant, an antianxiety drug, a tricyclic

ant i depr essanetoRir e oywtard nephirdapr essaheke annlabel peychotic drug and an

anti - ADHD ggygdrenergic and specific serotonergic antidepressant, an
antianxiety drug, a tricyclic antidepressant, a tetracyclic
antidepressant, an antipsychotic drug and an anti-ADHD drug.

25 Ttem 24.

The kit of Item 23, which is a kit for use in the
prophylaxis or treatment of a central nervous system disease.
[0020]

Item 25.

30 A method for preventing or treating a disease in a
mammal, comprising
administering an effective amount of Compound (I) or a salt
thereof to the mammal, and
administering an effective amount of (II) at least one drug

35 selected from the group consisting of a mood stabilizer, a

7



25 Item 24. The kit of Item 23, which is a kit for use in the prophyl axis
or treatnent of a central nervous system di sease. [0020] Item 25. 30A

met hod f owoppevism7ing or treating a di sease in a mammal PCTORMNR/B59825

adm ni stering an effective amount of Conpound (1) or a salt thereof to the

manmal , andecadibpi st e&hpiehlan eftieatiore amupbphephtindtrd@ntsikeone drug 35
sel ected fromthe group consisting of a nood stabilizer, a W
2012/ 137971PCTPiPoDa 27 (B98P 5y GhehinRrepipeRREINAhT BiRlorke altHudpiodephr i ne

reupt ake ithBELﬁEen@r fé oLpqi e%!l‘h%%@%'ﬂsgéﬂgﬁg LEUPY JHDI L, a
noradrenergi ¢ and specific serctonergi C antidepressant, an anti anxi ety
drug, a trepytchneianyidepressdnticyaltiet ratydepeeSsant | deprassantclian

ti hoti ¢. d ti - ADHD , to th ., It 6 Th
o o or b ot & A RS S e T e W S T
di sease. [/ @o[ 0RQLhathem 27. Use of Conpound (1) or a salt thereof and

(I'l) at least one drug selected fromthe group consisting of a nood
stabi | i zer It&MséPot oni n reuptake inhibitor, a norepinephrine 15 reupt ake

i nhibitor, a sergfonyo g Norgpineshr ine beHptakg 4PLbid ofs A central
nor adrenergi ¢ and specific serotonergic antidepressant, an anti anxiety

drug, a trheyvbie aynsieiepdtiessmwme., a tetracyclic antidepressant, an

antipsycho&bszgﬁug and. an anti-ADHD drug, for the production of a

medi caneht :
Item 27.

Use of Compound (I) or a salt thereof and (II) at least
one drug selected from the group consisting of a mood
stabilizer, a serotonin reuptake inhibitor, a norepinephrine

15 reuptake inhibitor, a serotonin and norepinephrine reuptake
inhibitor, a noradrenergic and specific serotonergic
antidepressant, an antianxiety drug, a tricyclic
antidepressant, a tetracyclic antidepressant, an antipsychotic
drug and an anti-ADHD drug, for the production of a medicament

20 for the treatment of a central nervous system disease by a
combination treatment using said drug of (II) together with
Compound (I) or a salt thereof, wherein Compound (I) or a salt
thereof and said drug of (II) are formulated as a part of a
single drug, or formulated as individual drugs to be

25 administered simultaneously or at different time points.

Item 28. .

Use of (II) at least one drug selected from the group
consisting of a mood stabilizer, a serotonin reuptake
inhibitor, a norepinephrine reuptake inhibitor, a serotonin

30 and norepinephrine reuptake inhibitor, a noradrenergic and
specific serotonergic antidepressant, an antianxiety dfug, a
tricyclic antidepressant, a tetracyclic antidepressant, an
antipsychotic drug and an anti-ADHD drug, together with
Compound (I) or a salt thereof, for the treatment of a central

35 nervous system disease.



20 for the treatnent of a central nervous system di sease by a conbination
treatnent using said drug of (lI1) together with Conpound (1) or a salt

t her eof , wbheneyi37€Qonpound (1) or a salt thereof and sai e#CaneziehHso82i) are
formul ated as a part of a single drug, or formulated as individual drugs to
be 25 adm p@@@@{ ed sinmultaneously or at different tine points. |Item 28.

Use of (I1) at |least one drug selected fromthe group consisting of a nood
stabilizerltems2?otonin reuptake inhibitor, a norepinephrine reuptake

i nhibitor, a serptoni. n (0] i nephy j t ake. i nhihi
nor adrenergi c an‘f’j) ng%el&a?“%g%sgrc%t {dggr gﬁcpggﬁﬁée%#&%gﬁ ,Oqgr?qjae%?:‘;ngﬁgi 8Fy
drug, a tracyehircalantddeprsesyanen ditehsacyahpri sintg deppessant(I)apr a

anti psychoti¢c drug and an anti-ADHD drug, together with Conpound (1) or a
oot 7t b o7t (i B Bt AEAOE BT Eet vl SEE e dUOT ySRe A G Bense. WO
2012/ 1379736%31 JP2QUL 21039823 ulnQ023Hi bheth BSroate, divAlPRILARRALE ulndr USe in

the prophylaxis or treatnment of a central nervous system di sease conpri sing
Conpound (F3ramaz s idw 1 isareerchhbcat zPebsinviy dramptddiddeced fromt he
group consj st | i fhj di LV QE%, S i :

car barrazepfﬁ%i,fl%?(éggaer’b zarg&lb%:c ggén?gggne%g%&?%%ﬁ't ?rillgdlar{nagz,r t opi %ar?g gt
gabapent i npré¢este liimac éthamoicl bramepam t pheayine n,onpregabdaitity thydei d

hor none 'tjkefgabi ne, onega-3 fatty zci d, 10 fluoxetine, cital prgnl3

f1 uvoxatl nel VPR oRE T e - dEPERRY | AEUVRERTHAT 0P Em etk et HE 24t Bifoxet i ne,
bupr opi on, eyeit Afdxtang, rdblogeethae, atbhdast pian, budesedmf a¢nnafaxine,

m rtazapi ne,_ di azepam | orazepam chl ordijazepoxide,. cl oxazol am _

cl ot i azepatl P dFol AhH1NECLPEPEM I8R50 2R % 126vd IS FH HFR@ 185 buspi r one,

met hyl pheni das &adlexmteRhenicdabeq dexbs LeaPhel /%1 44, xed anphet am ne
salts, nodafinil, guanfacine, clonidine and salts thereof, in conbination.
[0023] |t epdQ@Olazarpio medréaeenn, ofticehamo, oxdrdlann tisadosptirahener vous

system di s o tr 4 s i . ected fromthe group
consi stgnggﬁﬁé%ﬁ}eg’og‘%&gﬁ?@&ég#%én%{é%lg%}}glf %n% , elrcgeéree{ct ory or chronic,
schi zophr edé =t rexmittedreal i ndi, S taikbeaneephpsychot | €a i ssomdelafimodd di sorder,

bi pol ar 25 disorder (e..g., Mhipolar disorder t I, and bi.pol ar di sorder:
Cybe 1) - i GaBri B aBheRohes dehrtdS ori R TaEa B st on

mel anchol i co@ewl] t reat ment -r esi stant depression, dysthym c disorder,

cyclothym c disorder, anxiety disorder (e.g., panic attack, panic disorder,
agor aphobi Bt€®oti-al 30 phobi a, obsessive-conpul sive disorder,

R A i i S S S T o
conver si onsysson dersegsa risdisopdéral nehypes hwyrirdrasiiseasktaseilecbad
disorder, 8890l 3009801 350 s URL RS, (S Shemenexual
resistant, refractory or chronic schizophrenia, emotional
disturbance, psychotic disorder, mood disorder, bipolar
25 disorder (e.g., bipolar disorder type I and bipolar disorder
type II), mania, depression, endogenous depression, major
depression, melancholic and treatment-resistant depression,
dysthymic disorder, cyclothymic disorder, anxiety disorder
(e.g., panic attack, panic disorder, agoraphobia, social
30 phobia, obsessive-compulsive disorder, post-traumatic stress
disorder, generalized anxiety disorder, acute stress
disorder), somatoform disorder (e.g., hysteria, somatization
disorder, conversion disorder, pain disorder,
hypochondriasis), factitious disorder, dissociative disorder,

35 sexual disorder (e.g., sexual dysfunction, sexual desire
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WO 2012/ 137971PCT/ JP2012/ 059825 di sorder, sexual arousal disorder, erectile
dysfunction), eating disorder (e.g., anorexia nervosa, bulim a nervosa),

sl eep di swoderz/13adjiust ment di sorder, substance-rel ated ®#C3OP2IEL/0%982y). ,

al cohol abuse, al cohol intoxication and drug 5 addiction, stinulant

i ntoxicati @QlsoPAELOtiSMal AINRARNT AikBrler, | 8LECHEN Cy i) ,anhedoni a
of a psychic or nental cause, anhedoni a associ ated w t'’h depression,
anhedoni a assony adesbvdath Gold.zophoseikap, ndevpsi unpukioyia tiasdsgai r nent ,

cogni tive Lopalrgent, ssocipled wkh Akzhalrer osLo.disease, farkinson' s

di sease, and of her™ neurddegenerati ve di sease§, “cognitive inpairnment caused
by Al zhei mdtssrdéseasey. Parllkiamsdn'abudeseaieocnnll associ@iteibn and drug

neur odegener,ati ve di seases, cognitive inpairnent in schizagphrenia,

cogni tive Fﬂ%é??h%%t i%ﬂ@%ﬁ”ﬁy _ 8§EEQHFQPeSP§F%ﬂE%SW%ﬁr StYH6r chronic
15 schi zopheegi @, 1 ¥OFdddiith PR iS], CKRABEonORESELY  pdY R N AR
mental retardation, autistic disorder (autisn), Tourette's disorder, tic
di sorder, afu&atiomheRkdnid aspnseract viith deesedeion comhricmiasor der and
E?\g?e?az?lggég{;?isagf&%[% I(s%{hi%fop%%?lqlasr?naélggil[ng,ozé%gnitive Exanpl es of
benzol[ b] t hiopakrmdnty) -qigeiraaien-imppli yhetoxpks dét guedobith Alome insallse in

the present,.inventi ic acids, such as .sul fate,

t. n include salts of inqr
ni L1 at 610 GHPSERF or § 4 IS habE 288 n9HP OBl BRT o WreR T3 40d sl t s of
organi ¢ acifisessed, asoqcietiaiee inpalifroeatesasyel B Pt iy venesuldicrate,
met hanesul f onat e, et hanesul fonate and the |ike, oxalate, naleate, funarate,
mal eate, tBRFKAREONCE 131585 #E¢ RECECIBERZ0APRIAHRPIRI 3 e HEFEES5]

Conpound (E)>?H£t§v§air5patih§r[e§&f ihsabhe zbpntBRi BT eé@é‘rﬁiéﬂ)’@%&ﬁ%ﬁﬂn%n%‘ SO
enconpasses the sane isotopically-labeled conmpounds, wherein one or plural
at ons i s( arayseepbrcecedynaie resipltansl aednschavy ngr aclparticul ar at omic

mass or |, o] e i hat, can be i.ncor.por at ed
Mto v 20taF TeRE S oonst RanSouhacT) Sroh i ¢ araar

i ncl ude hydaogenpetd bagtaridatdgen, aoxygenc disdoder f {alorigie ,and chl ori ne
i sotopes syuch 2H '3C "'5N 1718F, .as H H C CNO,0, F, d and the |ike.
Certain iSB?BB?E%?I?-q%ﬂﬁﬁQﬁf'Cﬁﬁﬁbgﬁﬁofp?roraEﬁ%%ﬁ{O?rﬂﬁé;ﬁ%t'which 5

cont ai ns tRgpabaver vEN} i onRE-desot eRRJARE/ QL s81A8F ASOtRg'ef Rileiomat.om
for exanple, Compound (I) or a salt thereof incorporating a radioactive

i sot ope suBfs@siBH on4E Fmpai@enitke, is useful for drug tissue
distribg{&QQog?fay and/or -substrate tissue distribution assay. Tritiated
(i.e., or /o carbon-14 (i.e., 14C) isotope are particularly preferred
because of easi nesanpfepraeparatiicoabdrdsdétecoabi+ 4y (4+urt hernore,

substitution wth a heavier, i sotope such as deuteriumi(i.e.., 2H) and the
e 1 s exBeRtellt MR o robea et abor f L SEabITT ¥ BBy Poara
t her apeut i asdbladiranilagemiddnitbuhakheiba ineleaseshts bvadaldanliid e or
decreased anpunt of necessary adm nistratjon. An isotopically-I|abeled
conpound ofCEDFPIUTTY ?q)S%ﬁfa§esaPﬂFFﬁE?eohyﬁéﬂc?%92ﬁ£§M%ﬂh%F. ar ed
accordi g hoatOEr SRINOhH S¢l038el, NsUDRA0EF 1424645 by b stidiitisng

non-i sotopi cal l y-1abel ed 20 reagent with an easily avail able
i sot opi cal pgetabel et icpdms sgh26p p-toluenesulfonate,

methanesulfonate, ethanesulfonate and the like, oxalate,
maleate, fumarate, maleate, tartrate, citrate, succinate,
benzoate and the like.

30 [0025]

Compound (I) or a salt thereof usable in the present
invention is also encompasses the same isotopiéally—labeled
compounds, wherein one or plural atoms is(are) replaced by one
or plural atoms having a particular atomic mass or mass

35 number. Examples of the isotope that can be incorporated into
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Compound (1) or a salt thereof, a production nethod thereof, a dose to be
used thereof and the like are disclosed in W2006/ 112464, and the

di scl osurwotherBof71constitutes a 25 part of the present pepaeRdiz/ozs2on by

reference. [0027] Exanpl es of the aforenentioned drug of (I1) that

can be usedompoaRaDIiNAtHM WAk CGopewEdihk)luge Ryasbged hefemior,n the
present invention (hereinafter. to be referred to as drug (I1)) 30 include a
drug sel ecfe8rPEBM t PEYIYM oMy Ssdildoding enfl) Chhgrbee usTf WThSUSH t wo

or more kindszgheggot:gmysde gedapn vgbinal bely AL BedeuseOftain
Conpound (1) or” a $alt "t her'eof ‘and one drug'selected fromthe folTowmng is
pr ef er abl e 1sp0028¢aBby{Igbavpol Gmglgiundzdl) or a salt Asherewid wEtiah | i zer,
conmpounds th%% f.unc%i on,as a n dl st%bi.l i %er can ;be Wi drgl us dd and. t hey
are knowh CE tRAGER of ot Rary SRITIEY ASPhEPEr £UART o WETE 1 177 Y& Ve 1 st
of the npodthkabatbdpr fotisatdng1%,i Tdpeuptesent oknyessiv®nthdiddi um sodi um
val proate,  dival proex sodi um,  carbamazepi ne, oxcarbazgping, zoni sam de,

| anot ri gi néNCPERPFAREEE, 2 Gliye LePEPPPatBEANTS clfonafe® il H¥fenyt oi n,

pregabal i n; ;kByr ok d, hoFIP NG r td,AGARIRGLOMBYRY SphAal LY asid, andi &alts

t hereof can be nentioned. 10 Prefierably, |anotrigi ne, zoni'sam de,

t opi r amat e subpthitien t sesieirdiafiphvdtion esspanaz/bpi n@tat Galkts thereof can
be nention 029] ,(2) serptoni upt i.nhi_bi 1 otonin
reupt akéb)i(rél Fglggofg &%b‘\%\h’ 008 oﬁ%%%éiea%%;%ﬁ%gc? l%gEeL ggéf%‘ﬁ%g%s t hey
functi on abeaasseobvdHneansireeyd ake preipialriattapn and det&wnodigi Y ey ser ot oni n

r eupt ake ighi Q}ltors, t hose s,hcgjrvx,i.n an 1050 val ue (drug concentration
necessary fOF PRATRTEI ng Y Set50nit tPepPSRETBY 5894 CORT t21000 nM or
| ess, by theutethed of . ¥MONdHet aah. thdlevi pPsyshoghartme alogyov8depp 337- 344
(1993)), which is a conventional standard pharmacol ogi cal assay, are

pr ef er abl e IMEXaHPH g8 AL ich sSerdtiditivn ar8upaakeChhaT bF horaReitt ifde

15 advantage attributable to increased in vivo half-life or
decreased amount of necessary administration. An isotopically-
labeled compound of Compound (I) or a salt thereof can be
generally prepared according to the method disclosed in
W02006/112464, by substituting a non-isotopically-labeled

20 reagent with an easily available isotopically-labeled reagent.
[0026]

" Compound (I) or a salt thereof, a production method
thereof, a dose to be used thereof and the like are disclosed
in W02006/112464, and the disclosure thereof constitutes a

25 part of the present specification by reference.

[0027] |

Examples of the aforementioned drug of (II) that can be
used in combination with Compound (I) or a salt thereof in the
present invention (hereinafter to be referred to as drug (II))

30 include a drug selected from the following. Said drug (II) may
be used alone or two or more kinds thereof may be used in
combination. A combined use of Compound (I) or a salt thereof
and one drug selected from the following is preferable.

[0028]
35 (1) mood stabilizer
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25 fluvoxam ne, fluoxetine, paroxetine, sertraline, cital opram

escital opram trazodone, nefazodone and salts thereof, and the |iKke.

Pr ef er ablwoerevmsieys t her eof include fluvoxam ne, fl uoxePChaP2(papIRER i ne,
sertraline, escitalopramand salts thereof. 30 [0030] (3) norepinephrine

reuptake inhibitas a mood #Saldi NOIEDI RYLLRE s HREAKENEPNLRI 4195 dyn
conpounds can be widely used as long as they function as a norepinephrine
reupt ake i shPbiitdrer ERapphesyisielsucse’s rodephrEphrenkneenptakeresthidi t or

i nclude re Lne, 2 7 PCT/ JP2012/ 059825 at onoxeti ne, bupropi on
and salts ?%é?ég?? E’lr(e er?%éé%éseagrz%boxeti ne, atonoxetine and salts thereof.

[ 0031] (4) serotani a aoa-honemneghrliig téuphakeobdhsbalb 0l 1 béss arsdrlat oni n
and norepi nephrine reuptake inhibitar, known canpounds can be wi dely used
20 long s Theyer HREETBN Mo Y SePbt driith 4id RGFERTnEPhPTAECT eupt ake

i nhi bitor. dbyanpkesxokosueh, S&Jﬁ&r@z@;ﬁ'ﬁ@,”@&@ﬁ&ﬁé@é?hﬁ@, I 24t SeRi dehhi bi t or
i ncl ude venl af axi ne, dul oxetine, m | naci pran, desvenl afaxi ne and salts /o

t hereof, aRd@TPh&1pire, TORRANYDE), [Hbadmedtdhgi éedadispeetanc serotonergic
oy I T Pet n
antl epres%@c%aﬁég?ﬂ eﬁh&%}{’&bﬁq,ﬂ%{ d qugll,ctﬁP%O_SLBe%{)JffIl[al.(%%é,teLtg{é)%ﬁfl?‘Leg.

anti depressant in de mrtazapi ne and a salt ereo
[ 0033] (6) campiradxifatyydacyd and saAdsa themebifniceat beeménsiomddt he

22{:ggipgt%rgigggBE§P'fa%é%%f&iégfﬁﬁgﬁiééﬁﬁﬁgﬁi%8pi?§ﬂ§9313f5¥ﬂ{5%,
sodium valproate, carbamazepine and salts thereof can be
mentioned.
[0029]
(2) serotonin reuptake inhibitor
15 As a serotonin reuptake inhibitor, known compounds can
be widely used as long as they function as a serotonin
reuptake inhibitor. ’
Among the serotonin reuptake inhibitors, those showing
an IC50 value (drug concentration necessary for inhibiting
20 serotonin reuptake by 50%) of about 1000 nM or less, by the
method of Wong et al. (Neuropsychopharmacology, 8, pp 337-344
(1993)), which is a conventional standard pharmacological
assay, are preferable. ’
Examples of such serotonin reuptake inhibitor include
25 fluvoxamine, fluoxetine, paroxetine, sertraline, citalopram,
escitalopram, trazodone, nefazodone and salts thereof, and the
like. Preferable examples thereof include fluvoxamine,
fluoxetine, paroxetine, sertraline, escitalopram and salts
thereof.
30 [0030]
(3) norepinephrine reuptake inhibitor
As a norepinephrine reuptake inhibitor, known compounds
can be widely used as long as they function as a
norepinephrine reuptake inhibitor. Examples of such

35 norepinephrine reuptake inhibitor include reboxetine,
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20 such as di azepam |orazepam chlordi azepoxi de, cl oxazolam clotiazepam
al prazol am etizolam oxazolamand salts thereof, and the |ike, serotonin
5- HT1A r evepbri3agoni st anti anxi ety drugs i ncl udi ng tan#osprProage;Istuspi r one
and salts thereof, and the |ike can be nentioned. 25 (7) tricyclic

ant'deDVesé@BﬁoxetlneAﬁb@pfﬁﬁhdd'Hﬂdﬁ%b%%s'k%&r@éfthPﬁéﬂéaﬁéd Gre
anti depressant usable in the present invention, amtriptyline, impram ne,

doxepi n, cK@hPﬁﬁéhﬁﬁe afp@ReFe toind jamel Sé&ﬁ%aﬁhﬁéeofrlnlpranlne | of epr ani ne,
dosul epi n, bgﬁglptyllne desi pram ne and salts 30 thereof, and the like
can be nentlone (8) tetracyclic antidepressant As a non-limtative
list of thd4)etracychinc &ﬂﬂInhﬂﬁpﬂnﬁpmrlnsahbaptakéhEnmﬁbﬁﬁnﬂ i nvention,

maprotiline, manserin setlptlll m rtazapi.ne and s t.h, reof and t he
TPl Pkt b o SAReL D S LD s TRERr s P 0 s D BEeED i Toyb s

ant i psychokhewdlr d8mpounds &n aaemmdellry igkdvasl u@ﬁgo;ﬁstﬂee@nﬁuw@mtasc
drug usable in the present invention, aripiprazole, olanzapine, quetlaplne

ri speri don, SerpEasidomed neRSRIINsAbdd nec Fe RpRAe, 1BMERT b9 pr ofizrpées of
hal oper i dO'suéﬁcé@?@%&lrpaéﬂcp%{d&%%egﬂgﬁﬁef %%pﬁaké%ﬁﬁwﬁopl NRESI N,

asenapi ne, il operidone, cariprazine salts thereof, and the |1 ke can be
ment i oned. vpnmaﬂyx(a@; AntoxeADHR dmig necApranpodesventataxind iatd ofaldrs

ant i - ADHD % ?abgg |g% hf]present i nvention, nethyl pheni date,

dexnethﬁ?p BRES3F e, 247 i ne dextroanphetanlne m xed anphet am ne
salts, nodaboskl, guanfacine, clonidine and salts thereof, and the |ike can
be nentloned 15 %0035% A drggeselected fromthe group consisting of

the above- rreht N8R drengrHfofd e £, SE3PTERFEE BRI AT EIRRIERES A hi bi t or,

(3) nOfep'nephr'ﬁ@aﬁﬁﬂ&%@%@tﬂﬂhHhh%@&enéébléeéﬁaog%@cﬁﬁﬁbrgéfﬁﬂdﬁgﬁgmﬁe
reuptake inhibitor, (5) 20 noradrenergic and specific serotonergic

antldepres§aﬁﬂdeP6?S%mm¢aﬁxﬂéKV3éﬂ&&aeﬁplﬂﬁlé?élﬁcS@#ﬁlthﬁﬁQ%%aﬁﬂﬂiG@ﬁ
tetracyglig; ?tldepressant (9) antipsychotic drug and (10) anti-ADHD drug
may také any formof free base or salt (acid addition salt etc.). In

addi tion, [hé§é]drugs nay be racemates, or R or S 25 enantioners. These
drugs may E | e drug, or two or nore kinds thereof may be
used in co nﬁ? bﬁ“%%em% §Ary. Use of a single drug is preferable.

[ 0036] As a non-limitative list of the antianxiety drug usable
in the present invention, benzodiazepine antianxiety drugs
20 such as diazepam, lorazepam, chlordiazepoxide, cloxazolam,
clotiazepam, alprazolam, etizolam, oxazolam and salts thereof,
and the like, serotonin 5-HT1A receptor agonist - antianxiety
drugs including tandospirone, buspirone and salts thereof, and
the like can be mentioned.
25 (7) tricyclic antidepressant
As a non-limitative list of the tricyclic antidepressant
usable in the present invention, amifriptyline, imipramine,
doxepin, clomipramine, nortriptyline, amoxapine, trimipramine,
lofepramine, dosulepin, protriptyline, desipramine and salts
30 thereof, and the like can be mentioned.
(8) tetracyclic antidepressant
As a non-limitative list of the tetracyclic
antidepressant usable in the present invention, maprotiline,
mianserin, setiptiline, mirtazapine and salts thereof, and the
35 like can be mentioned.
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These drugs can easily forman acid addition salt with a 30

phar maceutical ly acceptabl e acid. Exanples of such acid include inorganic
aci ds sucwoasi12zuiid7uri ¢ acid, nitric acid, hydrochloric &cirdp2qposgttoric
acid, hydrobrom c acid and the |ike; and organic acids such as acetic acid,
p- toIuenesqbﬁoghglﬁgyéhogﬁiQﬁﬁgﬁulfonic acid, oxalic acid, maleic acid,
fumaric 35 acid, nmalic acid, tartaric acid, citric acid, benzoic acid and
VO 2012/ 13797 1PCFs JP201p/ D598 itvise Liiiske of Theeeantipspehtitiomma ts can

a1 50 be usedagteal Al Ve d0nedi N, SOIRoURd,E B, Lhey B esent, Jvent on. i

t he sane nmannér ~as fee ornf ese d‘ugs a
conpound hquengapﬁn@plKﬁ&p@ﬁﬂdqmecaalgasshwoﬁérnhﬁlS@l@rNWEﬂldkﬁﬂﬁpﬂﬁem th a
phar maceut i accept abl e basi ¢ cgnpound ggles of . such basi ¢ conpound

i
i ncl ude ﬁe?g ORDBYBRF ey SIRYPREE 1664 HRFPAYAFBR T de? L RSN hydr oxi de,

i thium h)’ﬁlbgéﬁﬁl&ml&@' Ci B, 0x1d@anRd i A hikRapl Qe Al Kadde MRIAe,
car bonat es or bicarbonates such as sodlunlcarbonate potaSS|un1carbonate

sodlun1hydﬁéﬁéﬁr%ék@ﬁnﬁﬂdaS%ﬁﬁ§a§§ﬁ@ﬁpﬁydﬁ@@ehh@albbﬁaﬁﬁﬁeﬁﬂjmqﬂ¥HQW©§ met al
alcoholate? 08 %g as sodi um net hyl ate, potassium ethylate and the |ike; and
the like. 5 F 38] The thus-obtained drug in a salt formcan be
separ at ed ﬂﬂ@h\an91fkﬁﬁﬁidnw$ysten1according to a general separation

thod, and furt fi f th d puri figat
reans | ACT ude i 9511 T O T AR 16REr Lt Fonc B0 G g Ussore 48 1O

recrystal | tEat bodse®| FeraildyBe@hgPpYenl 08t X Change: oyt iepiaphy, gel
chr omat ogr aphy, aff|n|2¥ chronatography preparative thin |ayer
9

chr omat ogr 2pAYCERE - Réve I9KEOTHEHSTRMIFPr B 8P A bPBPRFBIFR iS5H I6F Conpound
(1) or a Sﬁb&a%bﬁ{FOf%@d}%acﬁirdég @l'o}uﬂé":ﬁgl SndNs £PADT LI, and Jheren

Conpound (1) or a salt thereof is conmbined with at |east one noo
stablI|zerllkﬁec¢@I¢QwW$ﬁrkﬁmﬂﬁ nations are preferable: conbination of
Cowpoung é 09k @ salt thereof and 30 carbanazepi ne; conbi nation of

Conpoun or a salt thereof and oxcarbazepi ne; conbinati on of Conpound
(I') or a salt th&r@ndganﬂhznnxsaﬁbdetheogbbnptcomSﬂétiﬁgwuﬁuﬂhdI@bdm@—a sal t

t her eof and Ignntrl |n i.on of ound é@%p a salt thereof and
t opi r amat "€ ﬁ%?ﬂ%t n1%$xﬂgﬁﬁ &ﬁdZFF) S%E?Y t?ﬁH&Rﬁ‘%ﬂd
gabapenti ningopbisaf i o HorCpipewndihk) retptakdl innMQ tor, (4)
2012/ 137971PCT/ JP2012/ 059825
serotonin and norepinephrine reuptake inhibitor, (5)

- 20 noradrenergic and specific serotonergic antidepressant,'(6)
antianxiety drug (7) tricyclic antidepressant, (8) tetracyclic
antidepressant, (9) antipsychotic drug and (10) anti-ADHD drug
may take any form of free base or salt (acid addition salt
etc.). In addition, these drugs may be racemates, or R or S

25 enantiomers. These drugs may be used as a single drug, or two
or more kinds thereof may be used in combination as necessary.
Use of a single drug is preferable.

[0036]
These drugs can easily form an acid addition salt with a

30 pharmaceutically acceptable acid. Examples of such acid
include inorganic acids such as sulfuric acid, nitric acid,
hydrochloric acid, phosphoric acid, hydrobromic acid and the
like; and organic acids such as acetic acid, p-toluenesulfonic
acid, methanesulfonic acid, oxalic acid, maleic acid, fumaric -

35 acid, malic acid, tartaric acid, citric acid, benzoic acid and
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t hereof and | evetiracetam conbination of Conpound (I) or a salt thereof
and cl onazepan conbi nati on of Conpound (I) or a salt thereof and lithium
conbi nat iwo 20f2/Bmmpound (1) or a salt thereof and sodi urCYarpmeiss?s and
conbi nati on of Conpound 5 (1) or a salt thereof and pregabalin. [0040]

When Conpoufd (ikeOr mhe3@l tactlﬁe'él@@‘ithénCQQP&Q%IWatl@@tbe' %%%H gaeagerotonin
reupt ake inhibitor, the follow ng conbinations are preferable: conbination
of Conpounéc(i#yeoln@rﬁé@l% tcanpeest ianthei patepraninconbiarat iion tke
Conpound ( t_1her d_flyyoxanine; combination of Conpound (I)
or a salt %’%ereo%llg%ﬁ uoxgerﬁ‘I erill |%a Ton” of Conpound (1) or a salt

t hereof andoparpxeti ne; conbi nation of Compound (I) or a salt thereof and

sertraline; and corrbi nation f Conmpound g %l 15 or a salt thereof and
escital opram [ODAq}9 these CS‘rTﬁBHIH ) h?)Vl%gs%Pta‘EJr%]rCecﬁr‘%@ &Gfbi ned

with at |eagkioperdanepiiERNiRe reUptakeyi bR Q'ﬁ@érméé’@;ﬁﬂiélcl

conbi nations are preferable: conbination of ound %}a 0 salt

t her eof and@cfepbXet¢ neasihdEmaingat i Eﬁamlﬁ) sérC ézoglézptmdhereof
and atonnx?h%ﬂﬁde[ﬁé¥%ﬂ drox1&gge%ugﬂn§9uggd£ﬁ% dfb§¥ﬂé q%ﬁﬁg
conbi ned | east one serotonin and norepi nep rine r€uptake inhibitor,
the 25 fol hwmngldemblntautmnshm@mdefecaﬂ:beumcbyrdbromide)mmf t(Ecmﬁmmd ()

It t |.af nbi d | t
the(rae;(:j1 %nalﬂgﬁibﬁg‘ﬁ%even i aary%tnseg flclég S(T”)1 npoun%oafflt‘?q hergofsaand

desvenl af axhpBonand, W@Md@@a@boﬁ@lﬁﬁg)ugédiuﬂ\ @ydl_ao@éﬂ tcdireafe ,and
m | naci pran. 30 [0043] When npound Ii) a salt thereof is
conbi ned mpPHaa%l%déxdleﬁfeem&raar@P@ﬁéﬁgPedahae é%ﬁﬂw&e@r ctlgidrdiates

anti depressaph, a} h§o<ﬁﬂm QY 39,1601 BRELAR; bR Qfﬁysfé@é’la?nd GQEPINg;0n Haf
Compound (I) or a salt thereof and mrtazapi ne 5 [0044] When
Conpound (t eotikesalt thereof is conbined with at |east one antianxiety
drug, t515e ??5% ng conbi nations are preferable: conbination of Conpound
(I') or & seg ereof and benzodi azepi ne anti anxi ety drug (di azepam

| orazepam 5 chIDhi@Iiﬂmspo;dtdﬂ,ne@I axagolianmy shdti fZeparmmn dpragai@ned
eti zol am ﬁvaO am et c. and conbi nat i ﬁn of Conpound (]) or a salt thereof

and ser ot ohF AMEERA 1€ Y AgBnRSEOR Wﬁn‘k?e‘?yg‘?ﬁ?ﬁba](t%ﬁﬂfd%aﬁllto@ne
buspi rone gé€hdd, [H45urdR PharTacedt i cakagorRedt itole cephakRiBe LA&

above- purification means include distillation, solvent extractlon,
20 dilution, recrystallization, column chromatography, ion
exchange chromatography, gel chromatography, affinity
chromatography, preparative thin layer chromatography and the
like. |
[0039]

25 Preferable combination of Compound (I) or a salt thereof and

drug (II) usable in combination

When Compound (I) or a salt thereof is combined with at
least one mood stabilizer, the following combinations are
preferable: combination of Compound (I) or a salt thereof and

30 carbamazepine; combination of Compound (I) or a salt thereof
and oxcarbazepine; combination of Compound (I) or a salt
thereof and zonisamide; combination of Compound (I) or a salt
thereof and lamotrigine; combination of Compound (I) or a salt
thereof and topiramate; combination of Compound (I) or a salt

35 thereof and gabapentin; combination of Compound (I) or a salt
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menti oned preferable conbination provides a superior effect. Therefore,
such conposition causes a fewer side effects and has a superior safety
profile. wo02012/137971Conpound (l) or a salt thereof and dirag/Jetai}/oseass be 15
adm nistered orally or parenterally. [0046] In the present

speci fi cat tﬁ@re&‘@%‘n@ r@xﬁé&mtaﬁpmem&ﬂgtgeﬁpeyn@o@aum er)sat 4 hereof
and drug iél n conbination is used, the adm nistration peri od of Conpound

(1) 20 or aa |th@he@%oanchmjlqnaxgap(amr) cosbADRL PR B ompRIITThNPduIRE (1) or
a salt theES% @ Qr&'&f’gad{% lglﬂg@{;gpe Wh&@% ijyc&géé%é‘t gﬂt'o@t% a single

preparation, ereof or a pharmac i cal
conposi ti oaailbetleefecaf]darﬂi L di(n vadpraapbar apdedbmicahatciospasi tdampaumelr eof

may be 25 ni stere as ect of a ni stration sinultaneously or in
a stagge?eggglaﬂjr“lét ‘i‘/ﬁ‘enqﬁnﬁ?&d% d(lp)reSF‘gml%ﬁrt thereof and drug (I1) are
adm ni st er edoabhey may be adm nistered simultaneously. Alternatively, drug
(') may be adm nistered in advance and t hen Corrgound (1) or a salt

&)

thereof may be 3nGRNEMRIEIE orrcemsedhidtieyeoF s saptdinrg sbfthmaf be
admi ni stered,5p @Qélaé‘&eotcﬁﬁql tr'%% 0 4 &hkﬁ)lg@i‘ b??@df'&ﬁﬁﬁ{ d. For

adm nistration in a staggered ner time difference varies depending
on the act combingtedhenmre Q)Jbaefammlm st:embdnadmeageff(mmcamﬁ adm mirstar ati on

met hod. _For en dru II) is.to_be adn.nistered,in advance, a
Vo 20127437835 pERFIREE 1 beaeoR ety <Rkt faP R ik e Tthe dofadnd (1)
or a salt fshEtED]ﬁemdn‘hlafhcﬂ. ﬂﬂ]u‘ifoxa&ldléyscoﬁb@ﬁ@tﬁ&hyoﬂ.ftmgfbundl @3y orver e
preferably 15 mn fter the admnjstration of drug (Iléqcan be

ment i oned. S¥he H]E)%Jée%? %ﬁ%gﬂ(‘iqx)etﬁﬁﬁ IhECEPIIREIOR °F tHRABEE ficd |y

used, and gantbenappsPRIARLRIN6A-LRLTT BeRAbaE5RE §h NGr t@odhisurbjBCt, 0t
adm ni stration, adm nistration route, disease, conbination and the |ike.

The adni ni §8tht Foereef ant sordnrddineanand @@mbheamme@ﬁ Gampavridon(T)s not

parti cu E¥ % Qéi@dth&gé%ofﬁ%gg%%%ﬁtgh &aﬁ salt thereof and /o drug (I1)

only need e conbi m ni St rat Exanpl es of such adm nistration
form i ncl ucﬂeO(ll) adm nistration of a si ngI e preparati on obtai ned by

simul taneously formul atin und (I) salt _thereof and dru 1)

(2) sinul taneousﬁ}aﬁ%(ﬁ?@ﬁ%{ﬁpnﬁ%ofﬂt\%’Dsﬁg%dghﬁfeﬁejp%r%‘fwdoﬁf %ng‘& by 15
separ at el y1tastubiaé i igr&imainid nel kredbtaksabhhibeteef @l dyueuiny by the
same adm nistration route, (3) adm.nistration of two kinds of preparations

obt ai ned b§oRRpRREIVNS Fist ARG LeonpeuRENe FFoproh Gmrountbr ddf %&nd drug
(11) by, he,sane,add i sid qtékﬂ)@(ertqlrﬁree bﬂ? céfh@gﬂﬁf&i Q%m ¥ » (130

adm nistration 1n the order of Conpound or a salt ere one or nore
ki nds of deuga($#}t oreraini rinst laatomrxeltmnehe reverse or der), (4)

si mul taneomtlﬁ g%ﬂi nistration of two kinds of preparations obtained by
separately tornulating Conpound (1) or a salt thereof and drug (11) by
different 25 adnﬁv}marst(’r:campcﬂmd O(llt esr éaS}saadrﬁ:]‘]éSédiﬁti@I’bcﬁrfbjﬁfmi aritmoee ki nds

of prepara |ons obtained b rately forpulatin ng n}g@gundj&)l) or a_salt
t hereof and®arbg®F1JSMRE CH%/ fOZGR-AFREF LR F oFE YR A Jsttoaggéfrlh@d
nmanner (e. golldRMhe St dnd bhe erdetrah1 Conpeinth{ddorPlo 2 ERigbun

t her eof ;
(I) or a salt thereof and venlafaxine; combination of Compound

(I) or a salt thereof and duloxetine; combination of Compound
(I) or a.salt thereof and desvenlafaxine; and combination of
Compound (I) or a salt thereof and milnacipran.

30 [0043]

When Compound (i) or a salt thereof is combined with at
least one noradrenergic and specific serotonergic
antidepressant, the following combination is preferable:
combination of Compound (I) or a salt thereof and mirtazapine.

35 [0044]
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30 one or nore kinds of drug (I1), or in the reverse order) and the I|ike.
[ 0047] The nedi canents of the present invention conprising Conpound
(1) or awealzp1¥tseg7eof , drug (11) and/ or Conpound (1) 35pPomJmEabissther eof
and drug (I1) in conbination, which are WD 2012/137971PCT/JP2012/ 059825

constituent CoOnNp@AEAt8olbolk@ PrEesanty iMenthaReoshow Lombimxdh Giith and, for
exanpl e, Conpound (1) or a salt thereof and/or drug (Il) can be mxed with

a phar macoll6égistaPny aecteppabiley cirud erthec foddiongngocamRhoeinl oms Ot t o gi ve

a 5 pharma i oNMposSL i on, tablet s, (Lnclugi ag?%

tablet, fi (r%}ggggtgéégf gg?@%ﬁﬂ&o%ﬁé&;@éﬁ’é’%u des(,%)cggsél géf?i nc ud‘f}frjlgatrggft
capsul e), beguodsazepjeetannisanssigposinuar i(eSazepamai hedarepaase
preparations.and.the ik jch can be safely adm nistered orally or

par ent er al Ic?/‘lfjé.gé‘?‘;7‘eP8XJr§%'aY%H‘?}é%Zt9§]‘rﬁm'véﬁiﬁ’,tl&\ﬁlﬁp?ﬂe ‘F‘?R’éﬁ‘?oﬁ{“ﬁ nj ection can
be adm ni stened1by, | Bka AYEARUSEC )N ralsOahatSBRCYEaDSABSURE {1t r@organ
adm nistration or directly to the |esion. As a pharmacol ogical ly acceptabl e
carrier vxhiS@thﬁpeB@ogs@ag f R L PrBHIE i NG e rpREPHAEcBTPR AP L cMpEEII Y of

the presenty, Lg i(BYRALESDrofXCIRI G no@d SRt §grant, binder, fluidizer,
| ubricant, coating agent, colorant, suspending agent, sweetening agent or

surfact ant [i094appropri ately used, and a general pharnmaceutical preparation

is forned accord'énghto a_known I the form,of the
r ,

Ot i %rmac?utlcafnggﬁﬁ%si%aggpc%sgoﬁn ng %?? above-
phar macéliti cal 2 parati on 1 nciUde powder “fapietIpir 1T, *¢apsul e and the

| i ke. [0048kntionedEyaspeesbnd ddidbiexaiipineplrovicesde baséoser affwel.ous
| act ose, purified sucrose, sucrose, D-mannitol, D sorbitol xylitol,

[ 25
eryt hritol 'PGEREPFR; SPFRt PRI AN HAOSES A é?BEFy%%dol?l?%e%te‘-’r 131bse,

cornst ar chyspotatgpetakshsa s 16al ci um hydrogen phosphate and the
| i ke. [0049] ExarrpFes of the disintegrant include sodium 30 carboxynet hyl

starch, carnel | osempear@el(]bser calElimthexemd| podedsvdi (h) drasdzg nel | ose

sodi um _¢r I I st tgég[:g rexypropyl cel l ul ose, partially
pr egel atlgn%%gxg?grggﬁdaﬁ%gﬁi CH I?eé. %é%]ﬁgSExarrpl es of the binder include
hydr oxypr ogploéél | ul ose, WO 2012/ 137971PCT/ JP2012/ 059825 _

hydr oxypr opyl net byl cel | ul ose,. pol yvi nyl pyrrolidone regel atini zed starch,
syrup, starch SyEﬁpggﬁdp¥$&§¢§¢&£861flcé%lon, when a ﬁeggcament

comprising Compound (I) or a salt thereof and drug (II) in
combination is used, the administration period of Compound (I)

20 or a salt thereof and drug (II) is not limited, and Compound
(I) or a salt thereof and drug (II) may be simultaneously
formulated into a single preparation, or Compound (I) or a
salt thereof or a pharmaceutical composition thereof and drug
(IT) or a pharmaceutical composition thereof may be

25 -administered to a subject of administration simultaneously or
in a staggered ménner. When Compound (I) or a salt thereof and
drug (II) are administered, they may be administered
simultaneously. Alternatively, drug (II) may be administered
in advance, and then Compound (I) or a salt thereof may be

30 administered, or Compound (I) or a salt thereof may be
administered in advahce, and then drug (II) may be
administered. For administration in a staggered manner, the
time difference varies depending on the active ingredient to
be administered, dosage form and administration method. For

35 example, when drug (II) is to be administered in advance, a

17



[ 0051] Exanples of the fluidizer include Iight anhydrous 5 silicic acid,
synthetic alumnumsilicate, hydrated silicon dioxide, calciumstearate,
magnesi urwel2omismmet asi | i cate, talc and the |ike. [0052pCEdampb/eszy the
| ubri cant include magnesi um stearate, /o cal cium stearate, nmagnesi um

silicate, RBOANES! LR QXdidRy atﬁ{i@l,ishnégaag_e@@ﬁlﬁgu@al T RUSK O e A%t ehedbofat ty
acid, sodiumstearyl fumarate and the li ke. [0053] Exanples of the coating

agent i ncl uéehis hywitoxypr siaysnerigfeshblyose, mpal yvi riay amssiol |
p0|ysorbat?ref@f£6$&ﬂ15tﬁﬂﬂ3—? dh&heakkég'tggogé%ﬁ §¥g§§¥%ﬂﬁoéla%u§0|orant
ow l1ro e, €,

i ncl ude ye sesqui oxi de, brown Tron oXi I F'on ‘'sesqui oxi bl ack
iron 20 oxi(@e) ¢an ase wmroxiched .FoDde Bliose Nof  dirud-odd )RediyNoe 2imEdbed Red
No. 3, Food Yellow No. 4 and the |ike. [0055 Exanpl es of the
Suspendi g BBEHTST rioh TR Ty SoElat STpbRY ebhyFRRESRI S GehesraBre,
glycerol, getatidmane tthe: Fudjieke. olf088Aknist ratidXanmtes i¢ft e opweet eni ng
agent include aspartanme, saccharin, saccharin_sodi um starch syrup,

fruct ose ahd'the 4132530 qUOSTRLERANPNEstBE thke surlhgcedrinigeradecsodi um

lauryl form of the medicament of the present invention is not
particularly limited, and Compound (I) or a salt thereof and

10 drug (II) only need to be combined on administration. Examples
of such administration form include (1) administration of a
single preparation obtained by simultaneously formulating
Compound (I) or a salt thereof and drug (II), (2) simultaneous
administration of two kinds of preparations obtained by

15 separately formulating Compound (I) or a salt thereof and drug
(II) by the same administration route, (3) administration of
two kinds of preparations obtained by separately formulating
Compound (I) or a salt thereof and drug (II) by the same
administration route in a staggered manner (e.qg.,

20 administration in the order of Compound (I) or a salt thereof;
one or more kinds of drug (II), or administration in the
reverse order), (4) simultaneous administration of two kinds
of preparations obtained by separately formulating Compound
(I) or a salt thereof and drug (II) by different

25 administration routes, (5) administration of one or more kinds
of preparations obtained by separately formulating Compound
(I) or a salt thereof and drug (II) by different
administration routes in a staggered manner (e.g.,
administration in the order of Compound (I) or a salt thereof;

30 one or more kinds of drug (II), or in the reverse order) and
the like.

[0047]

‘ The medicaments of the present inventién comprising

Compound (I) or a salt thereof, drug (II) and/or Compound (I)
35 or a salt thereof and drug (II) in combination, which are
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sul fate, polysorbate, polyoxyethyl ene hydrogenated castor oil and the |iKke.
[ 0058] 35A capsule is prepared by filling a hard capsule such as WO

2012/ 1379v0RCID/13PZ012/ 059825 gel atin capsul e, hydr oxypr epylIrBtdy$982d | ul ose
capsul e, polyvinyl alcohol capsule and the |ike or a soft capsul e based on

gel atin, aceALifged® SolBaWm IR UI0dnCRRLEBEE ODRY NI SOUSIRROATE OF
i nor ganl c carrier substances can be used as 5 prepar ation starti ng

material s éﬁalékbhpa@Qrtﬁ&#eﬁﬁam9¥§bu§@méﬂunﬁléﬁt ot ubrsalntthesiasder and
di si ntegrapnf 4 /8% 39 %t nlCf%QaE;o%ﬁx6§3%%§glvegﬁarﬁ égP|I|2| . agent,

suspendi ng agen agen €ri ng agen soothi ng agent for
liquid prepaceptab&ezﬁukﬁﬂarIadoardﬁugtheraDKEQWMWmEEhdw-mmqgs&ﬁmy

addi tives such as general preservative, nt|OX|d or a sweet eni ng
Sgent | etsBhBERCeVEr e e a1 ALCh k8 EAR e abHOpR ey dated | §
an appropr kghte@aitet [ 009%-JdatBAS@ablet), FBRIERSE Pfarflliug (I1) to be
used in the present i nvention is deternlned in consideration of the

propertlescéps@h%% torstydimentsoditugaprsube) usbﬁqv¥ﬂ@xnﬁﬂ}ﬁﬁﬁkﬂﬁsrpropert|es

of the drugu §{t89 rﬁgdéﬂ&ld% dr%ﬁ aggn %%Pafqoﬁ%gfgﬁnhﬁpﬁﬁ_ 20 AS
shown above, npoun or a salt thereof and drug (I may be séparately
adm ni st er ediant dmmtbebesar@alq/oraiaimedsrtaredeocahbpsd)t | pacerfis= el yg eee gal,

tl f the, dose, f | del i ed.
[0060] 251 KOPRb: (o1 F0Ming SIGECFTEL POk BF “Ehe dUbe ot Brafgliebcr aboul 0. 05

- about 50288 Ritemsd Jbﬂalyi'trmms)uadrmﬂt&aﬂhagc@napj abouitt heus ozbout 50
ng per adm nistration tw ce a day nd (1) or a salt thereof:

general |y aBbGRopIan a@ﬂﬁﬂhspﬁﬁﬁlﬁﬁ/?rtﬁﬁé?@tﬁéyt?o?hea%%EVHD 05S-2about 50
ng/ 2 30 t'ﬁﬁ§fﬂa&@@@g§&Hf%yﬂéggéﬁt%gqgtc%rrlépoﬂﬁlé%rﬁgﬁ-Hérﬂgéh gay. (or,

about 0.5 - about 1 times/ 1 day) 61] ound (I) or a
sal t ther epfodagine thﬂﬂnhﬂﬁmamemﬁléﬁlléé@PO@h@l@@r@@ KHQ)grsﬁﬂnécted from

the fo'LP“ﬁHQeHE%%k, excipient, disintegrant, binder, fluidizer,

lubricant, coating agent, colorant, suspending agent,
sweetening agent or surfactant is appropriately used, and a
general pharmaceutical preparation is formed accdrding to a
known method. Examples of the form of the pharmaceutical |

20 preparation include powder, tablet, pill, capsule and the
like.
[0048]

Examples of the excipient include iactose, anhydrous

lactose, purified sucrose, sucrose, D-mannitol, D-sorbitol,

25 xylitol, erythritol, dextrin, crystalline cellulose,
microcrystalline cellulose, cornstarch, potato starch,
anhydrous calcium hydrogen phosphate and the like.
[00409]

Examples of the disintegrant include sodium

30 carboxymethyl starch, carmellose, carmellose calcium,
carmellose sodium, croscarmellose sodium, crospovidone, low-
substituted hydroxypropylcellulose, partlally pregelatinized
starch and the like.
[0050]

35 Examples of the binder include hydroxypropylcellulose,

i9



35 stabilizer, serotonin reuptake inhibitor, norepinephrine WO

2012/ 137971PCT/ JP2012/ 059825 reupt ake i nhi bitor, serotonin and

nor epi nepwoi2ne/wBearpt ake i nhi bitor, noradrenergi c and speciriiPmwigesdsroner gi c
anti depressant, antianxiety drug, tricyclic antidepressant, tetracyclic

ant i depr esg@itox AHIRI VR d I Agg}j opW thin the

desi gnat ed dose range, o?gga%egguggﬁg'r alig(gil%va m%n%l%srgj’ellrigg:nw['oow] (1) nood
st abi | i zerpreggliathingmedgeerahl ysubamt S0Drch abomp 2400 ting/ 1148y, or about
/o 200 - at}%g 1200 nmg/ 2 - 3 tinmes/1 day. sodium val proate: generally about
400 - abou 201010 ng/ 1 day. dival proex sodium generally about 250 - about.
3600 ng/1 day. daahetezepifneéhegéheidl tyr abotiiuddq ighabanhydcoOsng/ 1 day. |

oxcar bazepi ne: gener.al |y about 600 - about 2400 ng/1l day. 15 zoni sami de:
gener al I’y %ﬁdﬁlqi(?@l%'aﬁgﬂ‘?g@ 6 Nt A ?éﬂd’taﬁegi ]r#@/:dré‘éﬁér éllﬁﬁca’_ﬁout 25 -
about 500 diH:di &9y caplcaler abby rabout md@be si@p QitunfiORd it idayatboptaagat e:
general |y about 50 - about 600 ng/1l day. gabapentin: generally about 600 -

about 2400Rhy/He ilfkLt day. 20 |evetiracetam generally about 250 - about
3000 ng/1 R?(}’52]C| onazepam generally about 0.1 - about 6 ng/1l day.
phenytoi n: generally about 20 - about 300 ng/1 day. pregabalin: generally
about 10 - aboutExe@@Qesgbf th8 finestdntdairnclprdsf eraries iabogtes®ateabout 600
ng/2 - 3 téa Cs/l d%y 25.ti agabi ne:%rgene{ al I% about 4 .- about, 56 ng/l day.
[0063] 12)°%erolbmtiraralhst akeIPaRt Bt ot L 153cke t1AF S SGeHe PE G - abBUE” 1 -
about 80 myydrddereitkaday.l, peatesadl yseboust Lhttakeud,46ombh kiaetfl day.
30 cital opram gceneral l% about 5 - about 50 ng/1l tine/l day, preferably
about 10 -THBHRCS3GTFy/1et LAEFL day. fluvoxam ne: general |y about 20 -
about 500 pmyskijtimnme/ 1 day, preferably about 50 - about 300 ng/1l - 2 times/1

day. paroxetine: generally about 10 - about 100 ng/1l tine/ 1l day,
Examples of the coating agent include

15 hydroxypropylmethylcellulose, polyvinyl alcohol, polysorbate,
'~ macrogol, talc and the like.
[0054]

Examples of the colorant include yellow iron

sesquioxide, brown iron oxide, iron sesquioxide, black iron
20 oxide, titanium oxide, Food Blue No. 1, Food Red No. 2, Food

Red No. 3, Food Yellow No. 4 and the like.

[0055]

Examples of the suspending agent include polysorbate,
polyethylene glycol, gum arabic, glyceroi, gelatin and the

25 like. |
[0056]

Examples of the sweetening agent include aspartame,
saccharin, saccharin sodium, starch syrup, fructose and the
like.

30 [0057]

Examples of the surfactant include sodium lauryl
sulfate, polysorbate, polyoxyethylene hydrogenated castor oil
and the like.

[0058]
35 A capsule is prepared by filling a hard capsule such as

20



35 preferably about 20 - about 50 ng/1 tine/1 day. 22 WO

2012/ 137971PCT/ JP2012/ 059825 sertraline: generally about 20 - about 500
mg/ 1 ti mewo dey1379mef erably about 50 - about 200 ng/1 tiPo®/Jk20d2959825
escital opram generally about 5 - about 30 ng/1 tinme/1l day, preferably

about 10 - gabatin28ap@ile ! iNR{rb op@lh@@ﬁ%lcei@ﬁl@@ée@éﬂﬁpﬁilne reupt ake

i nhi bitor reboxetine: generally about out 30 /1 - 4 times/1 da

pr ef er abl yPabyuingl -akgrnnl spnayle engeshe daye ora@o%&*etcr%sulgerb@r% y

about 5 - oy s/l a fer 0 out
1.2 mg/ kg/ %Htl %%QQ%WUAJ%?raI{U[E%O Z%Jniawgb)c{)lﬁttﬂgg @&L‘ye t:llltr?és/‘r%régag

bupr opi on: oggarial by ngarm(t caa:lralem 60Dshghdes Gamlmeesmﬂecﬂaga preferably
bout 7

b 150 - b 450 bout 25 / ti /1
Gooy 15| BRBRE AT oA e A S PR R e B ek f A e | ™

venl af axi nexcgpnena) Iyu@bmantlo mn@@@ubnaoalagh&egrsnt | f@s/slodiay
preferably about 37.5 - about 225 ng/1l tine/1l day (or about 37.5 - about 75
ng/ 2 - 3 t PREBRI2HHGYS, ﬁlqje%q}é’rﬁ“é}fraﬁioﬁéblééﬁéﬁal pyerboutusEndidout 150

ng/ 1 timel Lqday, Pssfesabity %Qﬂ%&.S%uff%QQHﬁ AQQnHUAAdté66¥H1 Yagent

dul oxetine: "general |y about 1 - about time/1 day, preter abI y about
20 - about fe@ hgmmhmgamtylons amid| ﬁib}@l [;bl‘iéiﬁ generrdimprehowhere - about

100 ng/é%6fgc%§€§§g%ad§5f%99e§”§ﬂé%r%%l e Q?gi é segpgyrwgo my/ 2 times/1

day. renergic and specitic se onergl ¢ dnti depressant
m rtazapi nentgeredanht y @di)](:cutarﬂ: salettnifq syedtfiagsdriskays, preﬁj‘tern@bl y

cbout 15 JBR0Hed3 AL Jor o, 30000, (Sl antiam oty drug
about 2 - aheuhtS no/2 - 4 tIITES/l day (in principle W|th|n 15 ng/ 1 day).
[0059]
15 Dose
The dose of drug (II) to be used in the present
invention is determined in consideration of the properties of
each constituent drug to be used in combination, properties of
the drug after éombination, and the condition of the patients.

20 As shown above, Compound (I) or a salt thereof and drug (II)
may be separately administered without being combined in one
composition. As the general outline of the dose, for example,
the following guideline can be applied.

[0060]

25 In the following description of the dbse, for example,
“about 0.05 - about 50 mg/2 times/1 day” means administration
of about 0.05 - about 50 mg per administration twice a day.

Compound (I) or a salt thereof: generally about 0.1 -
about 100 mg/l time/1 day (or, about 0.05 - about 50 mg/2

30 times/1 day), preferably about 1 - about 3 mg/l time/1 day
(or, about 0.5 - about 1.5 mg/2 times/1 day).

[0061]
Compound (I) or a salt thereof can be combined with at‘
least one (drug (II)) selected from the following mood

35 stabilizer, serotonin reuptake inhibitor, norepinephrine

21



35 | orazepam generally about 0.1 - about 30 ng/1 - 3 tines/1 WO

2012/ 137971PCT/ JP2012/ 059825 day, preferably about 0.33 - about 1 ng/2 - 3
times/ 1 dwi@.20cl3e7di azepoxi de: general |y about 2.5 - abeat/Jegio2/ngpsls -
times/1 day, preferably about 2.5 - about 20 ng/2 - 4 tines/1 day. 5

cl oxazol amycapngkal § ¥n 89tdr 0. derot@PAW 238 ABLdpindphiIBS/ dedVakdr ef erably
about 1 - about 4 ng/3 times/ 1 day. clotiazepam generally about 1 - about

100 ng/ 1 - i8hibiberl wayadpendrrigblapdalbegcisic apoatondrent 3 times/ 1 day.

al prazol a 0 ! 0 A t )
preferablghgggggﬁgggga@gbg%Pp Jﬁﬁgﬁ%%u§é E% %501§5t%§§ é%ﬁfiﬁégﬁgﬂ ly
about 0.1 teabauyclﬂcn@ﬁﬂldeﬁkdssnmi/1ad&ypspthb@ﬁabﬁyu@bmmd énﬁmﬂADHD mes/ 1

day. oxazol am gene aII ut 1 out 60 ng/1 - 3 tines/1 day,

pr ef er abf y “4Bdut V3 ’éb e%lgﬁ%%dﬂsﬁe@’f Bay®* 1521 arfdosPi

general ly aagghlgterggout 120 ng/1 - 3 tinmes/1 day, preferably about 10 -
about 20 ng/3 times/1 day. buspirone: generally about 1.5 - about 100 ny/1l
- 2 tines/ 08591 preferably about 7.5 - about 30 ng/2 times/1 day. (7)

tricyclic pyessa, 20..amtriptyline: The initial dose is 30-75
ny/ day, grg aﬁ?y |n€rea§g%3to 150 ng/day, orally in divided doses. In rare

cases, theld@beumangbeera&iyxﬁhﬂhu(20®OG agout PaDpragyl hedayheoy riddwd dose
is 25-75 adu easge /day, orally in divided

doses. nggge 2% %gegééqﬁ¥3 ose%%gﬁﬂﬁg ased to 300 ny. doxepin: The
initial doseduamZGaE@kémmecwgﬁdexaulyZab@ua dDUIdeﬁb6@§e§O@@hm§%m/ddyl rare

cases, the dose can be gradually increased to 300 cl om pram ne:
50- 100 ny/ B&Y2LRT ¥ SN dEdiSHGdey. 2RRYEndRY 30 %l%?lll%z %%%Qeﬂags/ u atYo 220

ng. nOftr'BBYbbﬂgze§9n85 J&day1 Pl 103- thbQ€d1@@@ DPragakd
nmg/ day, orally in 2 divided doses. Maxi mumdose is up to 150 ng/day, oraIIy

in 2 to 3 dkvhdedzapbes: afoxadilveabPié BAPt Fapbdete24@0 283/75 dryl-day,

J012/ 1577 R IRERES el e, n90TC bl U RS LAY | "0 .
trimpram nemotheginet |@énedms]ely abbdt106 rghdayt Ho@duat 1 ydayncreased to 200

Pg/gg% ngrgkg¥e£2bf§v$geq:q&§ T %u%aﬁ cas;i dthe dose can be increased

topiramate: generally about 50 - about 600 mg/l day.
gabapentin: generally about 600 - about 2400 mg/l time/1 day.
20 levetiracetam: generally about 250 - about 3000 mg/l day.
clonazepam: generally about 0.1 - about 6 mg/l day.
phenytoin: generally about 20 - about 300 mg/1 day.
pregabalin: generally about 10 - about 1000 mg/1 - 3 tiﬁes/l
day, preferably about 50 - about 600 mg/2 - 3 times/1 day.
25 tiagabine: generally about 4 - about 56 mg/l day.
[0063] | |
(2) serotonin reuptake inhibitor ]
fluoxetine: generally about 1 - about 80 mg/l time/1 day,
preferably about 10 - about 40 mg/l time/l day.
30 citalopram: generally about 5 - about 50 mg/l time/1 day,
preferably about 10 - about 30 mg/l1 time/l1 day.
fluvoxamine: generally about 20 - about 500 mg/l time/1 day,
preferably about 50 - about 300 mg/l1 - 2 times/1 day.
, paroxetine: generally about 10 - about 100 mg/1 time/1 day,
35 preferably about 20 - about 50 mg/l time/1 day.
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5 lofepramne: 10-25 ng, orally in 2 to 3 divided doses per day. The dose
can be gradually increased to 150 ng/day. dosulepin: 75-150 ng, orally in 2
to 3 diviweaotssewiper day. protriptyline: 15-40 ng, or &CIryP2n2/859%z5 4

di vi ded doses per day. In rare cases, the dose can be gradually increased

to 60 /0 nyidays1 fesi pj&f@r@quTB%ou@I bpal g9ser | S0P 0d/bL Mo, dg?adual ly
increased to 150 ng/day,.orally in divided doses. In Tare cases he dose

can be graﬁﬁ%f¢9abhtﬁﬁasédfﬂb‘QQOOHEIQQQ ng8) tevembyddvc antidepressant 15
maprotilin 7 i 3 di vi er._.d nserin:
The initia %géu%¥E%6 ﬁL%ﬁI%llg Iy |n8g§%§g§§?%”@0tjﬂ%¥l Qilagr’ally in

di vi ded dopesfeﬁmblynaﬂduﬂa10Theabnut|aD dese tHns/ hglday, gradually

|ncreased ;@ g pg/day, orally in divided doses. 20 mirtazapi ne: generally
about 5 > 884! 100 ng/1 tinme/1 day, preferably about 15 - about 45 ng/1l

time/ 1 day(3(9aoﬁgﬁjﬁ§@ﬂ¥yﬂé Qedb@gke ahhpbpiazol e: The initial dose is 6-12
nmg/ day, and the mai ntenance dose is 6-24 ng/day, orally in single or 2

di vi ded 257 @3t imdve afaianp ldosabshbull d- n@@o@&c%%dMB@-ng4 Slimez4pi Hey. f or
hi h | =d 5-40 t d
schi zop reﬁk@%?#gﬁiéfgﬁdd% sd0sepih§+5384 mggé?ﬁﬁndgpf  nmai nt enance dose is

10 ngy/ day, or m ni stered once a da ose shoul d not exceed
20 ng. 30 qUemwxqﬁxng PeaarailtliyabbdoseSi s &Seuth duy@.er@lkymea/z to 3

di vided_d |1 d 50: 6 d d houl d
ngrleicéegéﬁ%ﬂ Qﬁf rer 1§b€&9&6n8 g?ﬁelgﬂFY %152ﬂé2?q/ ﬁﬁ§)1y95853 7 ou

di vi ded dosiesutper. TRy, ardtt e cnagikgnaneensose dsy)2- 6 ny, 0r al | y in 2 35
di vi ded doses per day. The _daily dose should not exceed 12
2012/ 13797&%?9%123%@%&3&@ PRSI 4Bne: 20 60°Hy/HY, or3a|t|l§ﬂe§r{12 di vi ded

doses. Theyggi | @%@@p%@u@oqsexceggo% Mo R SWRd 4e'qa30-8Q0 nu/ day,
orally in divided doses.” clozapine: The initial dose is 25 ng on day 1, and

50 ng on 53kayt 275 or @boptad@rdnimgy ér edmentt d@ylay. On day 3 and ther eaf ter,
t he dos Cadg ]lncreased by 25 ng per day depending on synptons, up to 200
ng over 3 weeks in principle. If the daily dose exceeds 50 ng, it should be
adm ni st er edl) osatdtyoriim %nbon&rdpvndpﬂrﬂmeeseuﬁﬁmkenmnnxmnamﬁe dose is 200-

10,490 o da. LA L2003 dhulfed doses,, They nepval betneen each
exceed 100449/ dswe fdvpIRUEpAall B7dese dsow® 225 6RF) MtineM10GRKO0NBZ Ne:
10- 450 ng/day, orally in divided doses.

about 37.57- about 75 mg/2 - 3. times/l1 day).

20 desvenlafaxine: generally about 10 - about 150 mg/l1 time/1
day, preferably about 50 - about 100 mg/l time/1 day.
duloxetine: generally about 1 - about 100 mg/l time/1 day,
preferably about 20 - about 60 mg/l time/1 day.
milnacipran: generally about 10 - about 100 mg/l1 - 2 times/1

25 day, preferably about 25 - about 50 mg/2 times/1 day.

[0066]

(5) noradrenergic and specific serotonergic antidepressant
mirtazapine: generally about 5 - about 100 mg/l1 time/1 day,
preferably about 15 - about 45 mg/1 time/1 day.

30 [0067]

(6) antianxiety drug

diazepam: generally about 1 - about 15 mg/l - 4 times/1 day,
preferably about 2 - about 5 mg/2 - 4 times/1 day (in
principle within 15 mg/l1 day).

35 lorazepam: generally about 0.1 - about 30 mg/l — 3 times/1
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15 hal operi dol decanoate: a single dose of 50-150 ng, intramuscul arly at
4-week intervals. A standard initial dose is 10-15 tines the daily dose of
oral hal operotal3797and it shoul d not exceed 100 ny. pali peTijdzmns5982ny,
orally adm nistered once a day. The dose 20 can be properly increased or

decr eased whihi Prark ANGE, B BX LA nga%%ugg{ldﬁ%/2 Hovevefmed i€ df.erval .

bet ween each” dose increnent should be at |east days, and the daily dose
shoul d be FhépedsedenyxFlen.genenyddaprlrithe? . 30- 1800wy/ Wy maflalH ¥ in 3

di vi ded do e rncregsed t 0] / day, zo i_ne:,75-150
ny/ day, org ﬁ?lsl}-g %Igg'l g‘g%effgigae%slgﬁ‘?ﬁg% ogé%cang%ééu?n%?erg )ézd to4t }gﬂ\%%ﬁ/lday.

bl onanseridayThe initial dose is 4 ng per admnistration, orally twice a

day, gradually increased. The mai nt enance dose 30_js 8-16 ny/day, qrally in
2 di vi dedl 85;8%@20 irﬁﬁﬁ%f&ggysmlu& ﬁoﬁ éxé@%ﬂtzib rﬁ%ﬁy‘. rgstéﬁ%/ﬁﬁ/ﬁe: 5- 10
ng, sublinaa;“,Ipfréﬂega@izyimtdqsesa%ﬁtdaymg'yhoeﬁﬁégppedaﬁhe initial dose

is 1 ng/day, orally in di vi ded doses. On day 2, 2 ng/day, orally in 2
di vi ded doSéstigzerder eggnasialliyhabgose lcanabeuyr heQand Al inct ddses /By 2 ny

per WO 201 37 Oa]b?t{ 825 upnt 6 (10) anti-ADHD
drug met hyﬁé%én?%%f%é%ﬁera%%aboﬁggyf{i ?Oa@%?jtg %Beﬁloa%y'z 5 tinmes/1
day, prefenaprygzabaout déheradboutabb2tml. 1l ti akddt da§ . mgéekrethydiplenildat e:
general | bout 1 - abhout 50 nu/l tine/l day, . preferabl bout 5 - about 40
my/ 1 ti A To8ayPT f%’r%i%e?ur%é)né‘ra Fi?oagoét%mg/ Epet SLYas Il - 2
times/ 1 daytipoedef addedbiout abowt- 0about apodt mpd kad A1 t+ me/dhinday 1( efayl,0

about 0.25 - about_0.6 m:{{ kg/2 times/ 1 day). dextroanphetam ne: generally
about 1 - BBBEErALY MPaAlt @)% d&ymesy éf r¥bl y about 5 - about 60 nmg/ 1

time/ 1 dayof9boeRRut gendra113PAWou30 1M0/ 2pbiFegh 1m§;ay)+ An g BAphgtam ne
salts: generally about 1 - about 50 ng/1 /5 tinme/1l day, preferably about
2.5 - abouprdfengpplly taleytl day medatitnil 7 generalhesAbolay-10 - about 500

ng/ 1 - t] pref er ahl 00 - u 0 /1 tiell day.
guanf ac?5nel:cg§§ér)1%?g?(¥r§/ehb%e&}e%al%- %g)ggtﬁtglo ?rkﬁ Qt%%/ d ay, 3|tortelfmeerS bl y
about 1 - dbputpdefaydbly mchitdday. -2@behenkdi mg/ 3 gelesaf 1 yaahout 0. 05 -

about 1 MOLY s atd oL G, RESLET 30LY_200UL Oy o nBPPUt 04w - 2

day, preferably about 7.5 - about 30 mg/2 times/1 day.
(7) tricyclic antidepressant

20 amitriptyline: The initial dose is 30-75 mg/day, gradually
increased to 150 mg/day, orally in divided doses. In rare
cases, the dose can be increased to 300 mg.
imipramine: The initial dose is 25-75 mg/day, gradually
increased to 200 mg/day, orally in divided doses. In rare

25 cases, the dose can be increased to 300 mg.
doxepin: The initial dose is 25-50 mg, orally in 2 to 3
divided doses per day. In rare cases, the dose can be
gradually increased to 300 mg/day.
clomipramine: 50-100 mg/day in 1 to 3 divided doses. Maximum

30 daily dose is up to 220 mg. '
nortriptyline: 10-25 mg/day, orally in 3 divided doses, or 10-
25 mg/déy, orally in 2 divided doses. Maximum dose is up to
150 mg/day, orally in 2 to 3 divided doses.
amoxapine: The initial dose is 25-75 mg/day, gradually

35 increased to 200 mg/day, orally in divided doses. In rare
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In the present invention, the proportion of Conpound (1) or a salt thereof
and drug (Il) to be used nay be generally 25 about 0.01 - about 500 parts
by wei ghtwoprefwraml y about 0.1 - about 100 parts by weipgmtyp20af/0i982zs | att er
relative to 1 part by weight of the fornmer. [0070] The m xing ratio of

Conpound (L}sQ%, au%@'doééﬁ%ra%ofbeaaqc%@agéagt&'&@o'rﬁgthe therapeutic drug of
the present invention can be appropriately determned according to the

subj ect of tadnipiatiri dihe ddwtabdt daseonsr bt BQO0 diskdemp anwduad li ke. For
exanpl e, “@héf%éhe tOt%th gﬁgﬁ IonF8§%¥ g§081v1ée% Pl 8 sa&t thgreof and

drug (I1) S?%erapeutl g o resent 1 nvention varies
dependi ng oast¢de e phrat icam b@rﬁncméasaﬂ)8@12@&3&971PCT/JP2012/059825 is

generall bou bag t 99. 99 % .preferably about 0.1 - about 99 9
W % % 3?@?@%}%/6 atﬁh 1221 9 'ch‘Séwlgolw % te ef a‘{%‘(ﬂéjetdo W@W&Feg

prepar at | Ofhe Thes@haue H@r@tﬂa@@%dlgh%%é%@gl €&l 130 aggrpt,abl e carrier is

used for the remainin part I n addi t1 on, when Conpound (1)

or a salt @ﬁ%@%@ﬁlQﬂl iﬂhﬁ? @QI)Oéﬁé1Volbe25b®a$eﬂ%ﬂ%ﬁqdndﬂﬁeﬁt@@r dagi-nmi | ar
cont ent . [1GQ7, resent, i n o0 be in
ﬁﬂﬁﬁg% ]994%]mﬁédpg%%g2tlﬁ §SEN, rHé&Nao I? e

the formo npr|5|ng a contalnlng npoun or a salt
t her eof andaa el carentasent abhée ngosk ucar( [dg ,graivehl 1gr énsepasatiety 60
fornulated e kind of the preparation is not 15 particularly limted, and
tabl et s'{i Be{¢¥ ng sugar-coated tablet, filmcoated tablet), powder,

granul e, ca@subeariimed qdiengns_ttﬁblcabgél €3}, 50+ 78l /ddy} e PricRia 13yPpOSi tory,
sust ai ned- release(freparatlon and the |ike can be nentioned. Preferred is,
for exanpl ERCELHF? d%hﬁ¥¥%ﬁﬁ@déﬁropéﬁléﬁ bR ephY H¢ b fst-ai Aln§2Bnpound

(1) or a sahtcd hergofqddaaklaet bepa%qaﬁalwaﬂ%fea@cp% SR nlg/Au,d), and an

oral preparation containing drug (Il) (tablet, powder, granule, “capsul e or
liquid). [0©V3qetfﬁﬂudk§qIa@tdd§@rgﬁsahé medi cament or phar maceut i cal

conp05| o] f pre ent.i varies dependi.n ki nd _of .Conmpound
(1) or égsﬁ ﬁr?%er%o %§8?5 % Orgmlﬁtlnsyﬁ% ggl:ﬁﬁéébe 5rm PET day-
adn1n|stramiamsémﬂﬂmxmhdhmﬁlmganedbed and30 hegfdke, drdexanpliecrietses
generally ad ed 30 intravenously at about 0.01 - about 1000

ny/ kg/ day, t n@$ EV”aﬁﬁﬁéqg Q 358%? 49%F g/ kg/ day, nore preferably

about 0.1 se@p@ryﬂll&o m!&%%xalpabgécyéaglmgwt ahualq@oqh&@ased
ng/ kg/ day, specifically about 1.5 - about 30 ng/kg/ ay, for each of

Conpound (¥9 orn@/ da,t qusddeofinaddvidag ¢P$9S- once a
20 mlrtazaplne generally about 5 - about 100 mg/l time/l1 day,

preferably about 15 - about 45 mg/l time/1 day.

(9) antipsychotic drug

aripiprazole: The initial dose is 6-12 mg/day, and the
maintenance dose is 6-24 mg/day, orally in single or 2 divided

25 doses. The daily dose should not exceed 30 mg.
olanzapine: for schizophrenia, the initial dose is 5-10
mg/day, and the maintenance dose is 10 mg/day, orally
administered once a day. The daily dose should not exceed 20
ng.

30 quetiapiné: The initial dose is 25-75 mg/day, orally in 2 to 3
divided doses. Generally, daily dose is 150-600 mg. The daily
dose should not exceed 750 mng. _
risperidone: The initial dose is 1 mg, orally in 2 divided
doses per day, and the maintenance dose is 2-6 mg, orally in 2

35 divided doses per day. The daily dose should not exceed 12 mg.
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35 day or in several portions a day per patient (adult, body WO

2012/ 137971PCT/ JP2012/ 059825 wei ght about 60 kg). Needl ess to say, since
t he dose weannesi3dgpendi ng on various conditions as nent iPCmAE280825 an
anount smaller than the aforenenti oned dose is sonetinmes sufficient, and

adm ni straki gRabeyoRd: the-dRnge BRY Beas0yelhNBSq by EESEH 6. DrHE (||) can
be used in ang anount as |ong as fhe side effects do not pose any problem
Y

The daily @8séyofiosk ughquld r\Pé?rleé@eGépéﬁdmgg on the level of synptoms, age,
sex, body ‘éﬁ&gmgﬁdéb%é—%oﬂ%@/&f 6per % 5'?'151 13@ c§é Qd ty difference,

admnlstratlon stage, interva orrru |on ki nd of the
phar maceut ctakapieparkia cmmltkuadd dofset e aﬁtmgeom r@a;edl,erunchr&!) tdye olni ke, and

i s not partlcu ar m t .The dose of the dru eeraIIy, for
exanpl e, ﬁt 0. (ﬁ%ﬁﬂy %gonﬁﬁef‘egﬁﬁry%éb&fg’é - about 500 ny,
more pref eta@kaaﬂ@@lut thel d'os@b@éh iaﬁolﬁareagédlbygzpq@?/p@l ghty 15 of a

manmmal by oral adm nistration, which amount is generally admnistered in 1
to 4 portiBABCAIHAY OTEfFERILaSIS t K LAvERP| BE POOv4} BrRKSdl GIHEsLrafd

phar rraceuttfa{h&e f;%%td&é?e %fxcte@ag@o%gsem& LRYEDG 190 Dayie il Jeeept or

partial agoni st HT2A receptor antagoni st effect and serotonin
upt ake i nhpbalbyylrefZ ot J olivseieot desrsk eUPtakeintingincer yoekf ést $00£0075]

The D2 rece @ rtiacl) %onl St effe t uggg es S25 pam ner i
(dopani He; %(tra Ys<ioR \WiRe anced, dlg&%l 8rates the

DAer gi c nEUEWé@m%ﬁ&Sicﬁj’BMmﬁetnehﬁ bnwamdbanaittm@stha@ dayfsNenidomheo
stabilize the DA neurotransm ssion to a nornmal state ﬁdo pam ne s stem

st abi | i zer fOSACHN RIS tBIHi% "PGnEEFERI dRE ST &MY ¢ &Pmydéé) Yr’rﬁ?%%i ng
effect on theyDA @bswd ). neurotransni ssion (enhancenent and | owering), for

exanpl e, inproving effect on positive and negative synptons, inproving
ef fect on ggbﬁmmféaﬂﬁfal riferf50 mapdavi ngrélhéc%ncﬁhl‘dl%cb skisgs -synpt om et c.

are devel OHEP?QS‘%}Pd%PVE%ca%o% effeggggggaggg% apt %&Oi%%ésee 35 Mchio

Tor u: I nica sychi atr
2012/ 13797196?&1111?&@1]%@58&25 4—@%@(&4)Lnt§et78mo K Ieicalmdaamld 1‘n‘i$t1ya$hdokler ose:

21 S efgeiquil.. 2 BHEN TS SR l200H) A IS0 TS o

should not exceed 100 mg.
paliperidone: 6 mg, orally administered once a day. The dose

20 can be properly increased or decreased within a range not
exceeding 12 mg/day. However, the interval between each dose
increment should be at least 5 days, and the daily dose should
be increased by 3 mg.
mosapramine: 30-150 mg/day, orally in 3 divided doses. The

25 dose can be increased to 300 mg/day. ‘
zotepine: 75-150 mg/day, orally in divided doses. The dose can
be increased to 450 mg/day.
blonanserin: The initial dose is 4 mg per administration,
orally twice a day, gradually increased. The maintenance dose

30 1s 8-16 mg/day, orally in 2 divided doses. Maximum dose should
not exceed 24 mg/day. ’
asenapine: 5-10 mg, sublingually in 2 divided doses per day.
iloperidone: The initial dose is 1 mg/day, orally in 2 divided
doses. On day 2, 2 mg/day, orally in 2 divided doses.

35 Thereafter, the dose can be gradually increased by 2 mg per
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55- HT2A receptor antagoni st effect reduces extrapyram dal side effects,
devel ops superior clinical effects, and is effective, for exanple, for

i mpr ovenawo 20f2/138yat i ve synptons, inprovenent of cognit PCE/JPIPADFWENL ,

i nprovenent of depressive synptom inprovenent of insomia and the |ike
(see Jun /@al;shpoesker ang. Ken I nada: Japanese Journal of dinical
Psycophar macol ogy, vol. 4, pages 1653 - 1664 (2001), M tsukuni Mirasaki:
Japanese Jégpﬁ&? of dinical Psycopharnmacol ogy, vol. 1, pages 5 - 22

(1998), Pullgr, \. - Eur. J. Pharmacol ., 407: 39-46, 2000, and
Mel t zer, H( Y? %%tgléﬁﬁ%ﬁ%%¥315 Neur o- psychopharmacol . Biol. Psychiatry 27:
1159- 1172, m2088) ph¢i0lIatle: generaférnotibpiun WPt akebowhi D@ angy/ leff ect (or

serotoni n reuptake . i nhibitor ffect) is effective, for,examle, for

i mpr ovenen lggsgtﬁ?%%sﬂvga éh@%?é& ipt§uﬂBﬂFtN&%d§ :téﬁéggﬁ%ﬁbse
Jour nal ~of d6kmatedl plsycephar iReIredYy ¥8butli Pagiesu® 50 2y A1198&k)/1 [ 0078]
The nedi canment and phar naceuti cal conposition of the resent invention

are excel | €Y | Rraf¢raily miatt fbr ce 2bPRECES, M6l of imefardaibl y excel lent in
one or tmoa@ém&?%ﬁfn@?ffgﬁé%aﬂfyyggbut_5_— abg?@?ﬁié'ﬁéylSQQ?t%Em%Dq

medi canent s and armaceuti cal “conpositions o e present i1nvention have
al . r ecept oflagnt pyohesiblef fadotuti © .addi Bbontt d. £ heg Abolk-tment [ lonkeg, dfofrect s.

30 The al regeceptor,antagoni.st fect i ffective for inproving positive

synpton%OO?gggﬁigb%%reﬁ%ﬁ“?%é%%%ggﬁggég,%%me?(i %?%bt

Neur o- psycHepbacamsiodtarired ;. JReiechilalr ybddt 114528498,1R00%)/1 [0@BO

Therefore, the nedicanent and pharnmaceuti cal égnposition 35 of the present
m

i nvention fidVe BrS+ PR ealmit SspeéPPin PBrmaol Wgre/l day (or about

2012/ 1379732PCTLIROI2/ 582> andee¥aebkent clinical effect on central
nervous system di seases. [0081] Accordingly, t he nedi canent and

phar maceut Réafd samRfpfostiriosadit sthaepeesehy ahvehtl on abhaitextt ewelly

CTESCLi 1B Lahol Loyl PRTaNATR .o (XBLLOUSCEnLEal, RS ol Yok dgorcers

schi zophr empdafembl i oymlemdildtyurcbante 10psyahotit c500 sog Ader- 3raddhedi/dor der,

bi pol ar diag§9e£ré§%£%bly about 200 - about 400 mg/l time/1 day.
guanfacine: generally about 0.1 - about 10 mg/l time/1 day,
preferably about 1 - about 4 mg/l time/1 day;

20 clonidine: generally about 0.05 - about 1 mg/l - 2 times/1
day, preferably about 0.1 - about O.4Amg/1 - 2 times/1 day.
[0069]

In the present invention, the proportion of Compouhd (I)
or a salt thereof and drug (II) to be used may be generally

25 about 0.01 - about 500 parts by weight, preferably about 0.1 -
about 100 parts by weight, of the latter relative to 1 part by
weight of the former.

[0070]
The mixing ratio of Compound (I) or a salt thereof and

30 drug (II) in the therapeutic drug of the present invention can
be appropriately determined according to the subject of
administration, administration route, disease and the like.
For example, while the total proportion of Compound (I) or a
salt thereof and drug (II) in the therapeutic drug of the

35 present invention varies depending on the preparation form, it
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/o bipolar disorder type | and bipolar disorder type I1), nania,

depr essi on, endogenous depression, nmajor depression, nelancholic and

t r eat mrentwoeasizst3zam depr essi on, dysthym c di sorder, cyclperhymizosssor der,
anxi ety disorder (e.g., panic attack, panic disorder, agoraphobia, social
phobi a, obsgsgiNerailby catmut ©.\A di sebder 0oP9st i & AUFRL F LB eSHAlicsor der,
general i zed anxi ety disorder, acute stress disorder, etc.), sonmatoform

di sorder (€:¢.; aystler?d,d srfat noae predesebdyr abewnversiarouli SBr d&r’, pain
di sorder, driasi.s,. .etC. f itious i sornder, dissociative

di sorder, gé%gp\?%i%%ra@ee? %l(ee?p’d:.e?%gg%g 'dngheunackfolvc?n,mesnzc%gjglle%desi re

di sorder, pkamahcaloysedld sardetabdeechickeedy s unedd ofor et )renadiniimng

di sorder (e.q,, anorexia nervosa, bulima nervosa, etc.), sleep disorder,
adj ust ment Pa?Eor der, substance-related disorder (e.g., alcohol abuse,

al cohol intgycation and drug addiction, 25 stinulant intoxication,
narcotism etc.), anhedonia (e.g., iatrogenic anhedoni a, anhedonia of a

psychi ¢ or ment aln cad@d ignhhedien &ocavsveral &l artd seb ddwnpt amifedoni a
associ at ed 3wt h i i.a, elel.rj gni tixe i T ,
cognitive fj?r{}:l) [ r(%ﬂt%ﬁgfgﬁgeg%v%%ﬁ)ﬁeﬁzEg%ﬁr}ggg&g’l gééaé'sl\ét?l]f(r)rtp%!é)rn@%tston' S
di sease, amdyobbeuserdur odegenerative di seases, - cognitive inpairnent
caused b% Abg?ﬂ/mar s di sease, Parkinson's di sease and associ at ed
neurodeé né e di seases, cognitive inpairnment in schizophrenia,

cogni tive inpai rmeatpesssad ibwanteahneat - aesbsbanin #1ed rasinOraf o kGhr oni c
35 schi zophreni a, , vomting, notion sickness, obesity, mgraine, WD

2012/ 13797¢PETF 3P 27 ﬁ”ﬁélitn,coﬁéﬁtlaFn?Ie?‘é‘Pﬂ%‘t"F%nSI)alﬁli st is21di sor der
(autism, TRUreSEessd dH SULRamchiC dhsQifdehy bLENII AN dafidH tare
hyperactivity disorder, conduct disorder, Down's syndrone and the like. 5
[ 0082] sepapataly dizordateduchhaskhmddodigw derepanadliodi Ag depr essi on
and ngj ' i-sor.der i PO Lsor nxi ety disorder,

schi zop% eﬁ?gﬁg(?l%i%/ﬁle’pllﬁ(el %e ’otr%lgr]lgt lgg%%glé?%t #gﬁ@r% Jhﬁe(({I esrl}o/%aernocuos?dcﬁ sease
group. Wi teblde, cfilncalateauseblet)hepevfichasgnatubeercagarli« i ed as yet,
abnormalities 'in t he central Smn?a Lnergi.c nervous system of, serotonin,
nor epi nepht RGN UYIHARNE SAPTHE ¥i k&I YBADT T 1 | BPRIS M Yous

hor mones apdsPephddiase ML Jrédpheaheohn¥abvele (Masahadl dubeta iehedl. - -
Japanese Journal of Cinical 15 Psychiatry, vol. 29, pages 891 - 899
(2000)). |RrateeFeferbus A $€agelgroapkia @R i3ERd MEhtorsPect rum can
eventually nee; G i : cur f

tol er abH |}t)§&g% W d(gA t@eﬁ%@%&%%&%ﬂog?ﬂgcg%pb(zfa%hsleae]islég %%ér‘%@?&&é'use
of drugs heevagr pagtdroulear loppdiufleepent igeidpn @20d rec hardlssepbhragionn t he
present i nyen éfrrfint h 2 eff&(‘It S (ghg\ﬂn bel ow.can be exhi bited hy conbining
Conpound (TYM ot A BRI T Hheddf (FRETGFugPLTRTE s eV et & f FomSE oS
stabilizerligqus#&yotonin reuptake inhibitor, a norepinephrine reuptake

i nhi bi tor, 6 serotoni n and norepi nephrine reuptake inhibitor, 25 a

nor adr eneré ¢73hd specific serotonergic antidepressant, an antianxi ety drug
and an anti - ADHGyoY 9.+ iehigels have tdif heh enindet | O grehaiicsmpifagm that of
Conpound (1) or a salt thereof, as conpared to single adm nistration of
Conpound (F9mpes bt il tof Hdreepiresendr bigvention 3oiuderddpeadiiing oty ation is

possi bl e aﬁﬁn&r6%‘¥%%§dﬁya q%)r%gugegalt thereof, age, body weight,

symptom, dosage form, administration method, dosing period and
the like, for example, it is generally administered

30 intravenously at about 0.01 - about 1000 mg/kg/day, preferably
about 0.01 - about 100 mg/kg/day, more preferably about 0.1 -
about 100 mg/kg/day, particularly about 0.1 - about 50
mg/kg/day, specifically about 1.5 - about 30 mg/kg/day, for
each of Compound (I) or a salt thereof and drug (II), once a

35 day or in several portions a day per patient (adult, body
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(2) Treatnent spectrum can be wi dened, and an effect is also provided for
treatnent insufficient, or treatnent resistant patients, for whom single
adm ni st re0i20re/BF97@xi sting 35 nedication fails to show eCTge2012/054825

2012/ 137971PCT/ JP2012/ 059825 (3) Duration of treatnment can be set

shorter, naEBiye Sl &o WFr.aPKeLS1P95SE DI &y, since thetHoBEf ggthyg dose
can be decreased, which |leads to superior tolerability and safety, and

decreased gependinecits vaB(IBusTceadrentnef fecnenhirmed sAlgtvd nédh amount  (6)
A Synerdi stig oL &gl..eabe AILAedonca doso (71 BHG- LY da-de. cqubi ned

wi t h Conpoun or a salt ereof -can be g8l et ed" accordi rlllg
synpt ons (ahddadseviesteatdion begbntihehpatbhrfgé Smay obdregwearimdshe medi canent
and pharmaceuti cal conpositiog of the present invention can_reduce the

a

i nci dence FEEeSHFText PEHYr At dafaRie »1¢dcts Hhd Aot §8alopgoas) the

Phar macol ogi gal et &sdtdl ds nid¢algeaki anyohrapi bepressaiti 13CHLEB bR 89&?60'
swimmng test in mce Aforced swming test is an ani nal node
devi sed by (Pbl strries dgpendgng ke &Rgl bavebnobf s degessent, oPtigct of

a drug. Wen. ! ( i i ndr i .,.2Q At er tank

(di anmeter ‘g%%)@tqt gg%n@%eslr%ﬁ%%%O%ng%llwggr%m&f%rqm%%?éj(gm&l\é@terrper ature 23
- 250 up tofheoatcd0 agiminitstsladweni shebel i iytarvald | eondpdretileat,er. When an
ant i depressant js_ adm ni.ster in advance, the jmmbility ti is

Shor tendtr. Tamue LRI i eibitr b PrAr R et Sah TR RA st o8

anti depr esspat a@eivOn dgr o8 cetakbuat ede This, tesd retdnd ds-twidalky1ysed as

an experinental animal nodel reflecting the clinical antidepressant effect.
[0084] In thPrstedst Thendoget Ponthe drednbt manassd lob Forqeganpgg, about

benzol b] t hy ophen= 4syd i RRIA - Ea'r)ék)spé’f)??yibéﬂf‘ﬁ i drol 1 nyzn NG oloCrgpound
(1)) and 9 kinds of antidepressants (serotonin reuptake I nhibitors, or
ser ot oni n anade norefd radply ialreuteGpilakeabaht bi @ @rmy, arext e Xamolsivl iwey ghicme

vas CO”BQrgg'a mammal by oral administration, which amount is generally

administered in 1 to 4 portions a day.
Effect of the Invention
[0074]
The medicament and pharmaceutical composition of the
20 present invention have D; receptor partial agonist effect, 5-
HT,a receptor antagonist effect and serotonin uptake inhibitory
effect (or sérotonin reuptake inhibitory effect).
[0075]
The D, receptor partial agonist effect suppresses
25 dopaminergic (dopamine; DA) neurotransmission when it is
enhanced, and accelerates the DAergic neurotransmission when
it is lowered and thus has a function to stabilize the DA
neurotransmission to a normal state (dopamine system
stabilizer). According to this function, excellent clinically
30 improving effect on the DA abnormal neurotransmission
(enhancement and lowering), for example, improving effect on
positive and negative symptoms, improving effect on cognitive
impairment, improving effect on depressive symptom etc. are
developed with fewer side effects than D2 antagonist (see
35 Michio Toru: Clinical Psychiatry, vol. 46, pages 855 - 864
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[ 0085] 35As the aninmal, ddY male mice (5 to 6-week-old) were WO

2012/ 137971PCT/ JP2012/ 059825 used. Various anti depressants and Conpound (1)
or each webi2el2e13mgne adnmini stered to the m ce before thecsurrai2/ofsthe test,
the mce were placed in a cylindrical water tank, and immbility time

during 2 mindH A rdrdabl &4 khBR: SEAE LT Ay SssMITT G Was JTRasuE ed by a
behavi or anal ysi's apparatus with an infrared sensor (SCANET; Ml quest Co.,
Ltd.). [008®}. 25, paQemwpOUAd—(bPP3wh30@eH ssaindedidnrisw,afti €. and

aci d- physi | C l.i ne nd,var i nus [ ssants were /o0 suspended or
di ssol ved ]is)érllo%/b ?Um%'gr'a@rrgggi gfll' I ?Zggw%?%ér’ gzﬁﬁfﬁs'ed. Vari ous

ant i depr esp@rit®] (fl uoxetine (75 ng/kg), escitalopram (60 ng/kg), paroxetine
(10 nmg/ kg), sertraline (15 ng/kg), venl afaxine (15 ng/kg), mlnacipran (30
ng/kg),5f|uvoxaﬁ{ﬁﬁbfﬂgﬂﬁﬁﬁgg)F%%€98n6?5|P§f%851?ﬁ%ﬁ%ﬁ%ﬂgﬁﬁ§%ﬂﬁ¥%&%ﬂéﬂe /5

the start ofqd herdRsls, dekexsbbnsubePi sl konand deseerlsaf axkines(20 ng/ kg)
were orally adm nistered 30 mn before the start of the test, and Conpound

(1) (0.001c%ke0-1063 gk gramaser nfeapemp oIty oddmegiesizeedynstana, bef or e
R L e L LN L S
rel ative tsyngomim,olimpXpove®ddént00f insomnia and the like (see Jun '

10 Ishigooka and Ken Inada: Japanese Journal of Clinical
Psycopharmacology, vol. 4, pages 1653 - 1664 (2001), Mitsukuni
Murasaki: Japanese Journal of Clinical Psycopharmacology, vol.

1, pages 5 - 22-(1998), Pullar, I.A. et al.: Eur. J.
Pharmacol., 407: 39;46, 2000, and Meitzer, H. Y. et al.: Prog.
15 Neuro—psychopharmacol. Biol. Psychiatry 27: 1159-1172, 2003).
- [0077] |

Serotonin uptake inhibitory effect (or serotonin
reuptake inhibitory effect) is effective, for example, for
improvement of depressive symptom (see Mitsukuni Murasaki:

20 Japanese Journal of Clinical PsyCopharmacology, vol. 1,ipages
5 - 22 (1998)).

[0078]

The medicament and pharmaceutical composition of the
present invention are excellent in all of these three effects,

25 or remarkably excellent in one or two of these effects.

[0079]

In addition, some of the medicaments and pharmaceutical
compositions of the present invention have oy receptor
antagonist effect in addition to the above-mentioned effects.

30 The oy receptor antagonist effect is effective for improving
positive symptoms of schizophrenia (see Svensson, T. H.: Prog.
Neuro-psychopharmacol. Biol. Psychiatry 27: 1145-1158, 2003).
[0080]

Therefore, the medicament and pharmaceutical composition

35 of the present invention have a wide treatment spectrum for
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and excellent clinical effect on central nervous system
diseases.
[0081]

Accordingly, the medicament and pharmaceutical
composition of the present invention are extremely effective
for the improvement of various central nervous system
disorders including schizophrenia, treatment-resistant,
refractory or'chronic schizophrenia, emotional disturbance,
psychotic disorder, mood disorder, bipolar.disorder (e.g.,
bipolar disorder type I and bipolar disorder type II), mania,
depression, endogenous depression, major depression,
melancholic and treatment-resistant depression, dysthymic
disorder, cyclothymic disorder, anxiety disorder (e.g., panic
attack, panic disorder, agoraphobia, social phobia, obsessive-
compulsive disorder, post-traumatic stress disorder,
generalized anxiety disorder, acute stress disorder, etc.),
somatoform disorder (e.g., hysteria, somatization disorder,
conversion disorder, pain disorder, hypochondriasis, etc.),
factitious disorder, dissociative disorder, sexual disorder
(e.g., sexual dysfunction, sexual desire disorder, sexual
arousal disorder, erectile dysfunction, etc.), eating disorder
(e.g., anerexia nervosa, bulimia nervosa, etc.), sleep
disorder, adjustment disorder, substance-related disorder
(e.g., alcohol abuse, alcohol intoxication and drug addiction,
stimulant intoxication, narcotism, etc.), anhedonia (e.g.,
iatrogenic anhedonia, anhedonia of a psychic or mehtal cause,
anhedonia associated with depression, anhedonia associated
with schizophrenia, etc.), delirium, cognitive impairment,
cognitive impairment associated with Alzheimer’s disease,
Parkinson’s disease, and other neurodegenerative diseases,
cognitive impairment caused by Alzheimer’S'dieease,
Parkinson’s disease and associated neurodegenerative diseases,
cognitive impairment in schizophrenia, cognitive impairment
caused by treatment-resistant, refractory or chronic
schizophrenia, vomiting, motion sickness, obesity, migraine,
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pain, mental retardation, autistic disorder (autism),
Tourette’s disorder, tic disorder, attention deficit
hyperactivity disorder, conduct disorder, Down’s syndrome and
the like.

[0082]

Mental disorders such as mood disorders including
depression and major depressive disorder, bipolar disorder,
anxiety disorder, schizophrenia and the like belong to an
extremely heterogenous disease group. While the critical cause
thereof has not been clarified as yet, abnormalities in the
central monoaminergic nervous system of serotonin,
norepinephrine, dopamine and the like, and abnormalities of
various hormones and peptides are said to be involﬁed
(Masaharu Kubota et al.: Japanese Journal of Clinical
Psychiatry, vol. 29, pages 891 - 899 (2000)). In heterogenous
disease group, a wide treatment spectrum can eventually
enhance clinical effects, and can secure safety and
tolerability. A wide treatment spectrum can be achieved by a
combined use of drugs having particularly different action
mechanisms. Thus, in the present invention, the effects shown
below can be exhibited by combining Compound (I) or a salt
thereof and drug (II) selected from a mood stabilizer, a
serotonin reuptake inhibitor, a norepinephrine reuptake
inhibitor, a serotonin and norepinephrine reuptake inhibitor,
a noradrenergic and specific serotonergic antidepressant, an
antianxiety drug and an anti-ADHD drug, which have different
action mechanism from that_of Compound (I) or a salt thereof,
as compared to single administration of Compound (I) or a salt
thereof or drug (II).

(1) Oral administration is possible and the dose can be
reduced.

(2) Tréatment spectrum can be widened, and an effect is
also provided for treatment insufficient, or treatment
resistant patients, for whom single .administration of existing
medication fails to show effect.
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(3) Duration of treatment can be set shorter, namely, a
brief therapy is possible.

(4) Effective dose can be decreased, which leads to
superior tolerability and safety, and decreased side effects.

(5) Treatment effect can be sustained.

(6) A synergistic effect can be obtained.

(7) Drug (II) to be combined with Compound (I) or a salt
thereof can be selected according to the symptoms (mild,
severe, etc.) of the patients.

Moreover, the medicament and pharmaceutical composition

of the present invention can reduce the incidence rate of

- extrapyramidal side effects and akathisia.

[0083]

Pharmacological test 1

Evaluation of antidepressant action in forced swimming test in
mice

A forced swimming test is an animal model devised by
Porsolt et al. for the evaluation of an antidepressant effect
of a drug. When an animal (mouse) is put in a cylindrical
water tank (diameter ébout 9 cm, height 25 cm) filled with
water (water temperature 23 - 25°C) up to about 10 cm, it shows
immobility a little while later. When an antidepressant is
administered in advance, the immobility time is shortened. The
shortened immobility time is used as an index of an
antidepressant action to be evaluated. This test method is
widely used as an experimental animal model reflecting the
clinical antidepressant effect.

[0084]

In this test, the action of a combined use of 7-[4-(4-
benzo[b]thiophen—4—yl—piperazin—l—yl)butoxy]—lH—quinolin—Z—one
(Compound (I)) and 9 kinds of antidepressants (serotonin
reuptake inhibitors, or serotonin and norepinephrine reuptake
inhibitors) on the immobility time was comparéd.

[(0085]
As the animal, ddY male mice (5 to 6-week-o0ld) were
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used. Various antidepressants and Compound (I) or each vehicle
were administered to the mice before the start of the test,
the mice were placed in a cylindrical water tank, and
immobility time during 2 min to 4 min after the start of
swimming was measured by a behavior analysis apparatus with an
infrared sensor (SCANET; Melquest Co., Ltd.).

[(0086]

Compound (I) was dissolved in 1% lactic acid-
physiological saline, and various antidepressants were
suspended or dissolved in 5% gum arabic-distilled water and
used. Various antidepressants (fluoxetine (75 mg/kg),
escitalopram (60 mg/kg), paroxetine (10 mg/kg), sertraline (15
mg/kg), venlafaxine (15 mg/kg), milnacipran (30 mg/kg),
fluvoxamine (75 mg/kg)) were orally administered 60 min before
the start of the test, duloxetine (20 mg/kg) and
desvenlafaxine (20 mg/kg) were orally administered 30 min
before the start of the test, and Compound (I) (0.001 or 0.003
mg/kg) was intraperitoneally administered 15 min before the
start of the test. The results are shown in Tables 1-1 and 1-
2.

[0087]
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[0088]

When Compound (I) was used in combination with
'fluoxetine, escitalopram, paroxetine, sertraline, venlafaxine,
milnacipran, duloxetine, fluvoxamine or desvenlafaxine, a

5 remarkably high immobility time shorténing action
(antidepressant action) was shown as compared to single use of
Compound (I), fluoxetine, escitalopram, paroxetine,
sertraline, venlafaxine, milnacipran, duloxetine, fluvoxamine
or desvenlafaxine. v

10 [0089]

Pharmacological test 2
Tail suspension test

A tail suspension test was devised by Steru et al.
(Psychopharmacology (Berl). 1985; 85(3): 367-70.). A mouse

15 suspended by its tail shows periods of agitation and
immobility.  The antidepressant activity of a test compound can
be detected with shortened immobility time as an index. This
test is widely used as an experimental animal model for
predicting the antidepressant activity in clinical settings. A

20 mouse is suspended by its tail, and immobility time is
measured for a certain period of time, for example, 6 min, by
a ﬁail suspension test apparatus. By this test method, the
medicament of the present invention comprising Compound (I)
and drug (IT) in combination can be confirmed to show an

25 unpredictably superior antidepressant action, and emotional
disturbance improving effect. ‘
[0090]

Pharmacological test 3
Motor activity enhancement model

30 An experiment is performed using a partly-modified
bipolar disorder model by Frey et al. (Frey, B.N. et al.: Life
Sci., 79: 281-286, 2006). Since administration of amphetamine
or methamphetamine to mouse markedly increases the motor
activity of the mouse, an increase of motor activity of the

35 mouse 1s considered to be a bipolar disorder model. Motor
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activity is measured for a certain period of time, for
example, 1 hr, after methamphetamine administration to the
mouse, by a motor activity monitoring apparatus. By this test
method, the medicament of the present invention comprising
5 Compound (I) and drug (II) in combination can be confirmed to
show an unpredictably superior bipolar disorder improving
effect.
[0091]
Pharmacological test 4
10 Enhancing effect on mouse marble-burying behavior by combined
use of Compound (I) and antianxiety drug or antidepressant
Marble-burying behavior test is a behavioral evaluation
test utilizing the behavior of a mouse to bury marbles on the
bedding. Since this characteristic behavior of burying
15 harmless glass marbles in the bedding reflects the anxiety
state of the animal, and is apparently similar to a compulsivé
act of obsessive-compulsive disorder patient, which is
repeated with the recognition of irrationality, it is
particularly considered a model of obsessive-compulsive

20 disorder 1:2):3).4

It has been reported that a general
antianxiety drug, a selective serotonin reuptake inhibitor
(SSRI), and a selective serotonin and norepinephrine reuptake
inhibitor (SNRI) suppress the burying behavior without
suppressing mortor activity in this test system.

25 In this test, an enhancing effect of a combined use of
an antianxiety drug or an antidepressant, which is considered
to be effective for obsessive-compulsive disorder, and
Compound (I) on the antianxiety or obsessive-compulsive
disorder-improving action reflected in the marble-burying

30 behavior was considered using this model.

As the animal, male ddY mice (6- to 7-week-o0ld) were
used. In the test, a plastic cage (26 x 32 x 17 cm) was filled
with chips to about 5 cm deep in a soundproof room, and 25
marbles (diameter 15 mm, weight about 6Ag) were placed thereon

35 at equal distances. Each mouse was orally administered with

38



Compound (1) vehicle 1 Conpound (1) vehicle 1 Conpound (I) vehicle 1
Compound (I) vehicle 1 Conmpound (1) vehicle 1 Conpound (1) vehicle 1
Conmpound WORo1vihi7¢l e 1 Conpound (1) i mobi lity tinmePC3IB2meNns%8t er
start of swinmng, unit: sec) 1 relative to control (% 00T

Compound (I) simultaneously with an antianxiety drug or an
antidepressant or a vehicle thereof, and 30 min later, each
mouse was placed in a cage containing the marbles. 30 min
later, the animal was taken out from the cage, and the number

5 of marbles covered with chips by 2/3 or more was visually
counted.

Compound (I) (0.1 mg/kg) and various antidepressants
(fluoxetine (10 mg/kg), paroxetine (10 mg/kg), sertraline (10
mg/kg), fluvdxamine (15 mg/kg)) were suspended in 5% gum

10 arabic-distilled water, and diazepam (antianxiety drug, 1
mg/kg) was diluted with physiological saline and used. All
drugs and vehicles thereof were orally administered 30 min
before the start of the test. The results are shown in Table
) .

15 References '

Y Njung’e K, Handley SL. Evaluation of Marble-Burying Behavior

as a Model of Anxiety. Pharmacol Biochem Behav. 1991;

38(1):63-67.

2 Ichimaru Y, et al. S5HT1A-receptor subtype mediates the

20 effect of fluvoxamine, a selective serotonin reuptake
inhibitor, on marble-burying behavior. Jpn J Pharmacol.
1995;68 (1) : 65-70.

3 vamanaka K, et al. Effect of repeated dosing of sertraline

on marble-burying behavior in mice. Jpn J

25 Neuropsychopharmacol. 1997;19(6) :387-393.
¥ Sugimoto Y, et al. Effects of the Serotonin and

Noradrenaline Reuptake Inhibitor (SNRI) Milnacipran on Marble

Burying Behavior in Mice. Biol. Pharm. Bull.
2007;30(12):2399-2401.
30 [0092]
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[0093]

Pharmacological test 5

‘Evaluation of Compound (I) on locomotor activity of SHR

(Spontaneous Hypertensive Rats) in a novel environment

It is known that, after maturation, SHR becomes
spontaneously hypertensive, shows low dopaminergic neuronal
activity in the striatum, and shows high motor activity in a
novel environment at normal times, as compared to WKY-Kyoto
rats, to which species the SHR belongs. This state is
considered to reflect the hyperactivity of ADHD, and it has
been reported that drugs considered to be effective for human
ADHD, such as methylphenidate and amphetamine, decrease the
increased locomotor activity more in this model than in WKY-
Kyoto rats (Sagvolden T, et al. Biol Psychiatry.
2005;57(11):1239-47) .

In this test, to evaluate the treatment effect‘of a
combined use of Compound (I) and an anti-ADHD drug in ADHD, an
effect on increased motor activity of SHR rats in a novel
environment is examined. In this test, using 12- to 1l4-week-
old SHR rats, a drug to be evaluated and a vehicle thereof are
administered and, after a given time, the rats are placed in a
novel environment, e.g., motor activity monitoring apparatus,
and then spontaneous motor activity for 1 hr thereafter is
measured using a motor activity monitoring apparatus with an
infrared sensor (Supermex: Muromachi Kikai Co., Ltd.). For
example, the treatment effect on ADHD can be evaluated by
using Compound (I) and a representative anti-ADHD drug in
combination, and subjecting them to this test.

[0094]

Pharmacological test 6

Multicenter, randomized, double-blind, placebo-controlled
study to examine safety and treatment effect of Compound (I)
when Compound (I} is added on psychostimulant in adult ADHD
patients showing insufficient treatment effect of
psychostimulant
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Test method

Phase A (single blind prospective treatment phase)

18- to 55-year-old patients diagnosed with ADHD based on

DSM-IV-TR were registered to a prospective treatment phase

(Phase A). In Phase A, the subjects took a psychostimulant
approved in the USA and selected by the investigators, or
placebo, by single blind (investigators alone know the kind of
the drug, and the subject does not know the kind of the drug).
Phase B (double-blind randomized phase)

On the final day of Phase A, the subjects showing an
insufficient treatment effect were transferred to a 6-week
double-blind randomized phase (Phase B), and underwent a total
of 11 weeks of treatment including Phase A and Phase B. The
subjects were assigned to either of the following groups by
double-blind.

e placebo + psychostimulant

e Compound (I) 0.25-2 mg/day + psychostimulant
[0095] |

Evaluation method

The primary endpoint was evaluation.of safety and
tolerance of Compound (I) by comparing the improvément of ADHD
between Compound (I) group and placebo group from the final
day of Phase A (week 5, hospital visit) to the final day of
Phase B (week 11, hospital visit).

For evaluation of the side-effects, lastbobservation
carried forward (LOCF) of Simpson-Angus Scale (SAS), AIMS
(Abnormal Involuntary Movement) and Barnes Akathisia Rating
Scale (BARS) were used for both extrapyramidal side effects
and akathisia, in addition to the laboratory test including
adverse event, physical findings, vital signs, iZ—induced ECG,
sérum prolactin, and measurement of body weight.

[0096]

Formulation examples comprising Compound (I) are
described below, which are not to be construed as limitative.
[0097]
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For treatment of central nervous system disorders such.
as schizophrenia, drug dosage forms that are effective for a
long time (at least one week; more preferably 2, 3, or 4
weeks; still more preferably more than 6 weeks) are useful
because patient compliance is improved, and probability of
relapse can be reduced.

[0098]

However, no such long-term effective dosage form is
known for Compound (I), or salts thereof.
[0099]

An object of the présent invention is to provide a
composition or a dosage form that enables the Compound (I) or
salts thereof to be effective for a long time; and a process
for preparing the same.

[0100]

The cbmpositions of the invention are believed to have
advantages such as (but not limited to) one or more of the
following.

[0101]

The compositions of the invention allow Compound (I) to
be administered less frequently. Any reduction in dosing
frequency is thought to bring material improvements in patient
convenience and compliance.

[0102]

Reduction in dosing frequency offers significant
pharmacoeconomic advantages over the current dosing regimen by
reducing the indirect human cost of drug treatment (e.g., by
reducing the time required by medical practitioners for
supervised drug administration).

[0103]

The compositions of the invention also provide a once-
daily dosage regimen in which the release of Compound (I) is
controlled. It is thought that this could reduce the adverse

event profile compared to currently available once-daily
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Rvehicle 1 EConmpound (I) Vehicle 1 11Conmpound (I) 'vehicle 1 ' Conpound
() '"vehicle 1 'Conmpound (I) 'vehicle 1 'Conpound (I) 'vehicle 1

" CompoundwQI2p12/13W012012/ 137971PCT/ JP2012/ 059825 [ 0088] PCT/JP201YM8m2Conpound
(1) was used in conbination with fluoxetine, escital opram paroxetine,

sertraline i m_| L-p - dul Lne, 4 Uy Lne _or . ,
desvenlafaﬁ?%%?égg F@%ﬁ?kéﬁ@?gﬁrEEBYﬁﬁgb?rf%igt?%%“%ﬁ%??gﬁgﬁbggéEVOn
(anti depr edsamtragineon) was shown as conpared to single use of Conpound
(r, f|UOXﬁ61§§ esci tal opram paroxetine, sertraline, venl af axine,

m | naci pr an, 1oxetine, fl uvoxam ne or desvenl af axi ne. /o [0089]

Phar macol ogi cal #esdss? otherwise indicated herein, the term “Compound

5 (I)” refers to 7-[4-(4-benzo[b]lthiophen-4-yl-piperazin-1-
yl)butoxy]-1H-quinolin-2-one, its pharmaceutically acceptable
salts, énd mixtures thereof. "“Pharmaceutically acceptable
salts” includes derivatives of Compound (I), wherein Compound
(I) is modified by making non-toxic acid or base salts

10 thereof; and further refers to pharmaceutically acceptable
solvates of such salts. Examples of pharmaceutically
acceptable salts include, but are not limited to, mineral or
organic acid salts of the amine functionality of Compound (I).
The pharmaceutically acceptable salts include non-toxic salts

15 and the quaternary ammonium salts of Compound (I) formed, for
example, from organic and inorganic acids. Such salts include
those derived- from inorganic acid, such as hydrochloric,
hydrobromic, hydroiodic, sulfuric, phosphoric, and nitric;
metal salts, such as sodium salt, potassium salt, and cesium

20 salt; alkaline earth metal salts, such as calcium salt aﬁd ‘
magnesium salt; and combinations of the foregoing.
Pharmaceutically acceptable organic salts include salts
prepared from organié acids such as acetic, trifluorocacetic,
propionic, succinic, glycolic, stearic, lactic, malic,

25 tartaric, citric, ascorbic, pamoic, maleié, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, meSylic,'esylic,
besylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethanedisulfonic, oxalic,
isethionic, and HO,C-(CH,),-CO,H (wherein n = 0-4); and salts

30 prepared from amino acids such as arginate, asparginate and
glutamate. Preferred pharmaceutically acceptable organic salts
include salts prepared from organic acids‘such as acetic,
trifluorocacetic, propionic, succinic, glycolic, stearic,
lactic, malic, tartaric, citric, ascorbic, maleic,

35 hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
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Tail suspension test A tail suspension test was devised by Steru et
al . (Psychopharmacol ogy (Berl). 1985; 85(3): 367-70.). A nouse 15 suspended
by its tawvbetosg97peri ods of agitation and imobility.' pChaPzne/HEeF essant
activity of a test conpound can be detected with shortened inmobility tine

as an indeges s, t&sh i \Me@‘?y'ﬂcusleﬁénﬁi‘lgxlﬁ’ﬂéd’@éﬁ@be@f}'o%| model for

predicting the anti depressant "activity in clinical settings. A'20 nouse is
suspended bymaxsct didlucaedulmoobicl i mszthalnesmlsf@mm,ur%ﬁlaﬁmdl@@ép@apm peri od

of tine, xarrp 6mn o] est .apparatu By this
test met ho(gX f tchalr?éln ! 1‘a¥fjh{a1b ? |n\FenR|woﬁr86rr%p$i Si {P\ggborr%o%nd
(1) and dragifs Ipm;mmv@mt amﬁmcaacb@sc@@a&m raechiirgheyy ampdTginate
unpr edi ct ablg superior antidepressant action, and enotional _disturbance

i mprovi ny ¥Rf eEtUtaRIS0] BREr hREDI oYrETAGREt i on Nt GecsetrbieySahhdncenent

nodel  30An; expefiMEnied %19:%'{1‘}%%”8@ Hﬁ}/ngfatll?@rféﬂed&QiJ iRd-iRiaRQlAL digsor der
nodel by Frey et al. (Frey, B.N Life Sc 79:” 281- 286, 2006).

Since adm ®eEReEnd off Jof anphet am ne or net hanphet am ne to nouse markedly

i ncreases g@ gﬁot or activity of the nouse, an increase of motor activity of
the 35 nouse 1s considered to be a bipolar disorder nodel. Mdtor WO

2012/ 137971PCT/ JWG:’&% QﬁﬁQS‘oaatlilyl tigli e nalabelf edvd aimal wiker tthienmpaniag of

time, for exa ter harrphet admi stratlo to the nouse,
by a motlorS4tt ytl ﬁ&c ﬂéPat Bér"f&f tHi Jtrb 23 fHod ©

medi cament s@b1 {mur eﬁerwudc@mnbtjﬁmnggmaatﬁmg PrEFRRAYNY, (theand dr ug (1)
i n conbination can be confirnmed to show an unpredictably superior bipolar

di sor der | APPRRSHGL BTF &t LhP0A9YPPRER naES| ¢ taed €nr parerBdhanci ng
ef fect on mapse SR @rPWying hehayi of by C@Fbéburyl ngl f Cgmpound (L) and

antianxi ety drug or anti depreSsant ehaV| or test’is a
behavi or al oevdtustiren test utilizing the behavior of a nouse to bury
mar bl esl5on[6{1@6f)eddi ng. Since this characteristic behavior of burying

By the term “controlled release”, we include the meaﬁing
that after administration, release of the Compound (I) is
controlled so that a dosage regimen in which Compound (I) can
be administered, for example, less frequently than once daily,

20 can be provided (however, improved release profiles for once-
daily administration are also included in this regard). This
may include delaying and/or prolonging and/or sustaining the
release bf Compound (I), so that the time betwégn doses of
Compound (I) can be increased. Such

25 delayed/prolonged/sustained release may also be accompanied by
a higher single dose of Compound (I) in the compositions of
the invention.

[0107]

The compositions of the invention are suitable for a

30 controlled-release, once-daily (OD) dose regimen, and dose
regimens less frequent than OD. By dose regimens less frequent
than OD, we include once every 2, 3, 4, 5 or 6 days; thrice
weekly; twice weekly (TW); once weekly (OW); and combinations

thereof. A‘preferred group of dose regimens are OD; once every
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15 harm ess glass marbles in the bedding reflects the anxiety state of the
animal, and is apparently simlar to a conpul sive act of

obsessi vewoanui3zé?ve di sorder patient, which is repeat e@CRJIPIN1L/N825
recognition of irrationality, it is particularly considered a nodel of

obsessi ve- goaps s{ e 20 ed;le&q;r dehel) ady) 3) @) and toasr ek anpaer t edckhat a
general anti anxi et drug sel ective serotonln reuptake i nhi bi tor (SSRI),

and a sel eRY¢¥E 3 QMSMﬂa@daﬁW AoFepnephrine reuptake inhibitor (SNRI)
suppress tpg gg yi ng behavi or without suppressing nortor activity in this
test system n this test, an enhancing effect of a conbined use of an
anti anxi ety drudlor amtantlileéepredsant, chhrebt¢si coirss def ethet 0 be effecti ve

for obsessive-conpul sive |sorder and Conpoun n the antlanX|ety or
obsess vo. EOMBT oY Ut o rtdly IPRBPEIPAGTREL Porls i1l et het Sener ¢

mar bl e- buwh@gr 3t behend er Was vGoBS kEesgde Usiht 1Y S gwdRl1ated valfssthe
animal, male ddY mce (6- to 7-week-old) were used. In the test, a plastlc

cage (26 x582N @3 Trem) Tnas 2AF PEE, wie hdeFEHOed AbaAres demrdaepeilava
soundpr oof ¢ and 25 marbles (dianeter 15 mm weight about 6 g) were

pl aced thereo 5 at equal distances. Each nobuse was orally adm nistered
with WO 2012/13197kﬁﬁmﬁﬂﬁzoIZEOBQ@QEsibhgmmnmﬁ(ﬂbeshnuhﬁdnmou&&y mﬁth an
antianxiet% dru or_an antldepr SS &hcle thereof, and 3

later, Hachhise WhsiblEdes iT& SaESQQrQSﬂ} ?ﬁf%WRBQHaﬁﬂkgggGBOnﬁln

| ater, themard nElamasbdAaK@V206E thentbhgoGage( I anhidte rapiRenhoSmet-emar bl es
covered mnth chi by 2/3 or nore was_ visually counted Conpound (1)
(0.1 ny/ kgy %ﬁmﬁé&ﬂﬁ(ﬁﬂf'aﬁPT&eBF§§§5ﬁP%Y($?Lmﬁ&ﬁ|qﬂ?Q:ﬂ?QH§/ﬁ@f par oxet i ne

(10 ny/ kg)disestve inieHikO 3mubkg. a%kéy?‘smé}ﬁ'er(tlim kGhbhdaete suspended
in 5%gum/o arabic-distilled water di azepam (anti anxi ety drug, 1

mg/ kg) masd%ﬁ$Q&Q§ﬁQMtu$%ﬁhyS|ologlcal saline and used. Al drugs and

vehi cl es; F ﬁ?& were orally adm nistered 30 mn before the start of the
test. e tes s are shown in Table 2. 15 References N ung' e K, Handl ey
SL. Evaluation(ﬂn%¢m$kﬂHEMW&bagiﬁdhaated ass axudatldle refi nAnxihet yerfdhar maco

Bi ochem Behav 99 . 63-67. mar u Y et a S5HT1A-r ecept or
Cubtyre e i el Sgn Feot ! eRh wete st <Briawitee ebroranta
reupt ake i#ditnid orpaden ekhedbusyi ngo bﬁﬂS‘rﬁiViIQ@OO]M bPhagieeel ut1885;

68(1):65-70.  Yamanaka K, et al. Effect of_ repeated dosing of sertraline on
mar bl e- burEHgTH dha AR GUEORSC BhY I AL 90 D53 NetwRissly cHdphar Pl 6RNI€997:

19(6) : 387-393¢een 4) askPi7MRL0 3¥e cet 5al degélfrﬂ%é A the U%@Lﬁ:%ﬁogltatggd

Nor adr enal i ne Reuptake Inhibitor (SNRI') Ml naci pran on Marble Burying
Behavi or i PhadreecorBicnla; PhrapfheBut£st 20074 B0(dr) 2899240811y

equivalent thereto, e.g., 0.1 M hydrochloric acid and pH 4.0
phosphate buffer.
[0111]

25 As noted above, the subject invention concerns providing
dosage regimens with either low-frequency dosing, or
controlled delivery of the daily dose. Compositions having the
in vitro release profile defined above may be suitable for
both OD administration and dose regimens requiring even less-

30 frequent administration of the drug-containing composition
than OD, as explained in more detail below.

[0112] |
To avoid confusion, by the phrase “dose regimens
requiring even less-frequent administration of‘the drug

35 containing composition than OD”, as used herein in relation to
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the compositions of the invention having the controlled-

release characteristics described herein (e.g., an in vitro

release profile), we include once every 2, 3, 4, 5 or 6 days;
thrice weekly; twice weekly (TW); once weekly (OW); and
combinations thereof.

{0113]

The compositions of the invention that may be suitable
for OD administration may typically exhibit an in vitro
release profile wherein, on average, about 10 to about 50%,
such as about 15 to about 45%; for example, about 15 to about
30%, of the Compound (I) is dissolved within 3 hours after
placement in a standard dissolutioh test.

[0114]

The compositions of the invention that may be suitable
for dose regimens requiring even less-frequent administration
of the drug—cbntaining composition than OD may typically
exhibit an in vitro release profile wherein, on average, about
2 to about 40% (e.g., about 2 to about 30 or 35%), such as '
about 5 to abodt 25%; for example, about 10 to about 20%, of
the Compound (I) is dissolved within 3 hours after placement
in a standard dissolution test.

[0115]

- The compositions of the invention that may be suitable
for OD administration may typically exhibit an in vitro
release profile wherein, on average, about 25 to about 100%,
such as about 30 to about 100%; for example, about 40 to about
100%, or about 50 to about 100%, of the Compound (I) is
dissolved within 8 hours after placement in a standard
dissolution test.

[01l16]

The compositions of the invention that may be suitable

for dose regimens requiring even less-frequent administration

of the drug-containing compositidn than OD may typically
exhibit an in vitro release profile wherein, on average, no
more than about 70% of the Compound (I), preferably no more
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than about 60%, more preferably no more than about 50%; for
example, no more than about 40%, is dissolved within 8 hours
after placement in a standard dissolution test. Typically,
such compositions exhibit an in vitro release profile wherein,

5 on average, about 10 to about 65%, such as about 15 to about
55%; for example, about 20 to about 45%, of the Compound (I)
is dissolved within 8 hours after placement in. a standard

. dissolution test.
[0117]

10 The compositions of the invention may exhibit an in
vitro dissolution rate after placement in a standard
dissolution test wherein:
about 2 to about 50% of the Compound (I) is released after 2
hours;

15 about 5 to about 80% of the Compound (I) is released after 4
hours; ' | »

25% or more of the Compound (I) is released after 8 hours; and
40% or more of the Compound (I) is released after 12 hours.

Preferably, the in vitro release rate is independent of

20 pH between 1 and 7.

[0118]

Compositions having the in vitro release profile defined
above may be suitable for both OD administration and dose
regimens requiring even less-frequent administration of the

25 drug-containing composition than OD, as explained in more
detail below.

[0119]

The compositions of the invention that may be suitable
for OD administration may typically exhibit an in vitro

30 dissolution rate after placement in a standard dissolution
test wherein: _
about 5 to about 40% (e.g., 10 to 30%) of the Compound (I) is
released after 2 hours;
about 15 to about 70% (e.g., 20 to 50%) of the Compound (I) is

35 released after 4 hours; and
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50% or more (e.g., 60% or more) of the Compound (I) is
released after 8 hours. |

. Preferably, the in vitro release rate is independent of
pH between 1 and 7.

5 [0120]

The compositions of the invention that may be suitable
for dose regimens requiring even less-frequent administration
of the drug-containing composition than OD may typically
exhibit an in vitro dissolution rate after placement in a

10 standard dissolution test, wherein:
about 2 to about 35%, such as about 2 to about 25% (e.g., 5 to
15%) of the Compound (I) is released after 2 hours;
about 5 to about 50% (e.g., 10 to 40) of the Compound (I) is
released after 4 hours;

15 about 25 to about 80% (e.g., 30 to 60) of the Compound (I) is

| released after 8 hours; and
40% or more (e.g., 50% or more) of the Compound (I) is
released after 12 hours.

Preferably, the in vitro release rate is independent of

20 pH between 1 and 7.

[0121]

- The compositions of the invention may exhibit an in ViVo
Compound (I) plasma absorption profile following single-dose
oral administration, wherein the time for 50% of the Compound

25 (I} to be absorbed into the plasma (of a human or animal
patient) is at least 2 hours, preferably at least 3 hours,
more preferably at least 4 hours (e.g., at least about 5 or 6
hours) .

[0122]

30 The phrase “Compound (I) plasma absorption profile” is
intended to refer to the plasma concentration of Compound (I)
over time following administration to a human or animal
patient. As known to those skilled in the art, the plasma

absorption profile may be measured by deconvolution of
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continuous-release pharmacokinetics versus an immediate-
release reference.
[0123]

Compositions having the in vivo release profile defined

5 above may be suitable for both OD administration and dose
regimens requiring even less-frequent administration of the
drug-containing composition than'OD, as explained in more

detail below.
[0124]

10 The compositions of the invention that may be suitable
for OD administration may typically exhibit an in vivo
Compound (I) plasma absorption profile following single-dose
oral administration, wherein the time for 50% of the Compound
(I} to be absorbed into the plasma is about 2 to about 12

15 hours, such as about 3 to about 10 hours; for example, about 4

- to about 9 hours, or about 5 to about 7 hours (e.g., about 6
hours) .
[0125]
The compositions of the invention that may be suitable

20 for dose regimens requiring even less-frequent administration
of the drug-containing composition than OD may typically
exhibit an in vivo Compound (I) plasma absorption profile
following single-dose oral administration, wherein the time
for 50% of the Compound (I) to be absorbed into the plasma is

25 about 6 to about 24 hours, such as about 7 to about 20 hours;
for example, about 8 to about 18 hours, or about 10 to about
16 hours.

[0126] |
The compositions of the invention may also be defined in

30 terms of the amount of Compound (I) that is released from the
compositions in vivo at specified periods of time following
oral administration. For example, compositions of the
invention may typically exhibit a release profile wherein:
about 2 to about 50% of the Compound (I) is released within 2

35 hours following administration;
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about 5 to about 80% of the Compound (I) is released within 4
hours following administration;

25% or more of the Compound (I) is released within 8 hours
following administration; and

40% or more of the Compound (I) is released within 12 hours
following administration.

[0127]

Compositions having the in vivo release profile defined
above may be suitable for both OD administration, and for dose
regimens requiring even less frequent administration of the
drug-containing composition than OD, as explained in more
detail below.

[0128]

The compositions of the invention that may be suitable
for OD administration may typically exhibit an in vivo
Compound (I) plasma absorption profile wherein:
about 5 to about 40% (e.g., 10 to 30%) of the Compound (I) is
released within 2 hours following administration;
about 15 to about 70% (e.g., 20 to 50%) of the Compound (I) is
released within 4 hours following administration; and
50% or more (e.g., 60% or more) of the Compound (I) is
released within 8 hours following administration.

[0129]

The compositions of the invention that may be suitable
for dose regimens requiring even less-frequent administration
of the drug-containing composition than OD typically exhibit
an in vivo Compound (I) plasma absorption profile wherein:
about 2 to about 35%, such about 2 to about 25% (e.g., 5 to
15%), of the Compound (I) is released within 2 hours following
administration;
about 5 to about 50% (e.g., 10 to 40%) by weight of the
Compound (I) is released within 4 hours following
administration;
about 25 to about 80% (e.g., 30 to 60%) of the Compound (I) is
released within 8 hours following administration; and
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40% or more (e.g;, 50% or more) of the Compound (I) is
released within 12 hours following administration.
[0130]

The controlled-release characteristics of the
compositions of the invention that may be suitable for 0D
administration may be defined in relation to the peak plasma
concentration (Cgax) valué of Compound (I) when administered to
human or animal patients. For example, the compositions of the

invention that may be suitable for OD administration typically

exhibit a Compound (I) Cpax value following oral administration

of about 10 to about 99%, such as about 20 to about 80%; for
example, about 25 to about 70% (e.g., about 30 to about 60%)
of the Cmg value achieved using a conventional immediate-
release (IR) dosage form of Compound (I) when administered
orally at an identical dose.
[0131]

The phrase “conventional immediate-release (IR) dosage

form of Compound (I)” includes the meaning that the dosage

- form releases substantially all of the Compound (I) contained

therein immediately; for example, within 30 minutes of
administration. In other words, such IR dosage forms typically
have substantially no component that acts to delay and/or
prolong and/or sustain the release of Compound (I).

[0132]

The controlled-release characteristics of the
compositions of the invention that may be suitable for OD
administration may be defined by the ratio of the peak plasma
concentration (Cpax) of Compound (I) to the plasma
concentration of Compound (I) 24 hours following
administration (C,4) when administered to human or animal
patients, and prior to the administration of any further
doses. The compositions of the invention typically exhibit a
Cmax £O Cpq ratio, preferably under steady—state conditions,

that is less than about 3:1, preferably less than about 2:1,
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more preferably less than about 1.5:1; such as 1.1:1 to about
1.5:1 (e.g., about 1:1).
[0133]

The compositions of the invention may exhibit one or
more of the controlled-release profiles defined above.
[0134]

The compositions of the invention comprise a
therapeutically effective amount of Compound (I) and at least
one pharmaceutically acceptable excipient. In order to achieve
one or more of the controlled-release profiles described
above, the therapeutically effective amount of Compound (TI)
may be formulated in numerous different ways, including, but
not limited to, diffusion-controlled formulations (such as wax
matrices or pellets), dissolution-controlled formulations
(such as press-coated formulations), dissolution/diffusion-
controlled formulations, easily administrable formulations
(such as chewable, fast-dissolving, sprinkle or taste-masked
formulations), enteric-coated formulations, osmotic pump
technology formulations, tamper-resistant formulations,
erosion-controlled formulations, ion exchange resins, and
combinations of the foregoing. The above formulations will be
described in more detail below.

[0135]

The formulations described herein for the compositions
of the invention are designed primarily for oral
administration. Suitable oral dosage forms include, but are
not limited to, capsules, tablets, liquids, powders, granules,
suspensions, matrices, microspheres, seedé, pellets and/or
beads of the foregoing formulations. Combinations of these
dosage forms may also be used in the invention. For example,
an oral dosage form containing Compound (I) may be in the form
of microtablets enclosed inside a capsule, e.g., a
hydroxypropylmethylcellulose (HPMC) capsﬁle or a gelatin

capsule. Any suitable gelatin capsule may be used; for
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" Conpound (1) ‘'vehicle 1 'Conpound (I) 'vehicle 1 'Conpound (1)
Ilvehicle 1 ronpound (1) [vehicle 1 'Conpound (1) ‘'vehicle 1 ' Conpound
(1) 'vehwol2e12113797Conpound (1) WO 2012/ 137971PCT/ JP2022r0B882565982L5093]
Phar macol ogi cal test 5 Evaluation of Conpound (1) on |oconotor activity of

SHR ( Spont gpgayse HypeL tiensd \@Belaacti%) ciaBsﬁl@OKﬁlvwﬁné{é I PR UET? Irﬁa3} $Hknown

that, after maturation, SHR becones spontaneously hypertensive,” shows | ow
dopam ner gheedeuronal activity in the striatum and shows hi gh notor
activity i 0d ngel environment at normal tinmes, as conpared to VKY-Kyoto
rats, to |c% peci es the SHR bel ongs. This state is

The solid oral dosage forms described above may

5 typically utilize drug substances that may have an average
particle size of greater than 100 nm, preferably greater than
500 nm, 1000 nm or 2000 nm (e.g., greater than 2500 nm).

[0137]

The compositions of the invention may be diffusion-

10 controlled formulations. By the term “diffusion-controlled
formulations”, we include formulations in which diffusion of
dissolved Compound (I) from the formulation has a significant
role in the rate of controlled release of Compound (I) from
that formulation. However, dissolution processes may also be

15 involved. Typical diffusion-controlled formulations include
so-called “reservoir systems”, in which a core of Compbund (I)
is coated with a polymer (typically a water-insoluble
polymer); and so-called “matrix systems”, in which the
Compound (I) is dispersed throughout a»matrix (e.g., a

20 swellable matrix), which may optionally be coated. In either
system, flow and egress‘of the dissolved drug is controlled so
as to achieve one or more of the release profiles defined
above.

[0138]

25 The compositions of the invention may be based on matrix
technology. In this technology, Compound (I) is embedded in an
excipient that makes a non-disintegrating core called a
matrix. Diffusion of (dissolved) Compound (I) occurs through
the core.

30 [0139]

Preferably, the controlled-release compositions of the
invention are formulated so there is.at least some time delay
before significant plasma concentrations of Compound (I) are
achieved. In other words, the compositions of the invention

35 may have a delayed- and/or sustained- and/or prolonged—releése
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m consi dered to reflect the hyperactivity of ADHD, and it has been reported
that drugs considered to be effective for human ADHD, such as

met hyl phewodat2e1329vd anphet am ne, decrease the increasedPCoopIOR/OFISAECLi Vity
nmore in this nodel than in WKYKyoto rats (Sagvolden T, et al. Biol

Psychi at rycofeo2d09; SEGLE) cdhddsfions may dvbildlias Li8SkialOng¥gtugte the
treatnent effect of a conbined use of Corfpound (1) and an anti-ADHD drug in
ADHD, an efémpoumth {Ior easadymbeofoavtigteg op SHR reledse @inéeabound

envi ronment .{ s. exam ned. I.n _this, test sing 12- to .14- k- 20 ald SHR
Fars, o arbh tHTES R AR AREta o ehl el e Ther by S B RE dRed - ana,
after a gives $tomacH)hel g ates aaredpl aTlels ik bwvele fenvitbententimi eigg, notor
activity nonitoring apparatus, and then spontaneous notor activity for 1 hr
t her eaf ter '1¢ #MERFE RN IHGESr aﬁE?Fg???/dn‘ﬁ]n"r}i &‘?“iﬂj’ué‘ﬂoa{rlgtus with an
25 infraredoggmpor (Supernmex: Miromachi Kikai Co., Ltd.). For exanple, the
treatnent effect on ADHD can be eval uated by using Conpound (1) and a
representative aftiepiDHTAtey fereokbthans onvhbehl mahjratant tthémto this

test. [009 BC ical__t 6 ice andemzed,
double-bli%%?%%Fggg%%ggg%?gﬁfﬁgéagéhaye%%ééigﬁgﬁgﬁgg¥ety é& ’tﬁégtﬁéﬁf

ef fect of Qespoainde (| BuwheioConpauidng | Jan oeadded eoh wpshchostimpukanionn
adult ADHD patients show.ng insufficient treatnent effect of 35

ey chost] ket Lo VT OIS 76 BEFL 553013, DEOHPR SeSto ok G BRsab LR
(single bléRtepr® iate thiseatigept-epBASAINtly soludl itrD thie- year-ol d
patients di agnosed with ADHD based on DSM | V-TR were regi stered to a
prospect i venteeatiehtt pHase Pt pHRSE2AT 1af hY PHagRI Y1] Hé dll§j des$ ri6ok a
psychostinybggésapproved in the USA and selected by the investigators, or
pl acebo, by single blind (investigators al one know the kind of the drug,

and the subpP&ét] does. not know the kind of the drug). Phase B (doubl e-blind

randonm zed phas i 0 the . final day,of Phase A the subjects showng an
Pouff1 Erent oy e b aie woreOR ahersr PRa T et Sl bhRng

random zedcphpsend Pliais ecdBleasanthyyindeguwenscact ol dhowds,1 kompekedoftot r eat ment

i ncl udi ng Phase A and Phase B. .The suE'ects,mer&_aSS| ed to either of the
fol | owi ng GPBRYE Gy W5 FIFESE- B hAS bPﬂEeb%m%-kﬁﬁﬁz S9R7 &52%0nmpound
(1) 0.25-2¢gppnday + psychosti nul ant

[0142]

20 The compositions of the invention may comprise a
releasefretarding material. The release-retarding méterial can
be, for example, in the form of a matrix or a coating. The
compositions of the invention may comprise, for example, a
particle of Compound (I) that is combined with a release-

25 retarding material. The release-retarding material is
typically a material that permits release of Compound (I) at a
sustained rate in an aqueous medium. The release-retarding
material can be selectively chosen so as to achieve, in
combination with the other stated properties, a desired

30 release rate.

[0143] ,

Release-retarding materials may be hydrophilic and/or
hydrophobic polymers and/or materials. Suitadble release-
retarding materials include, but are not limited to, acrylic

35 polymers, alkylcellulose, shellac, zéin, hydrogenated
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[ 0095] Eval uation nethod 20The primary endpoi nt was eval uati on of safety
and tol erance of Conpound (1) by conparing the inprovenent of ADHD between
Conmpound wWoRogrweug1and pl acebo group fromthe final dayPoff/JPtragesss2y week 5,
hospital visit) to the final day of Phase B (week 11, hospital visit).

25For eval yabkeappt &he, siperRfdREks: ch§§5r09§frV§ﬁﬂQ&ﬁ%ﬁﬂdﬁ%%ﬁ§"mﬁrd
(LOCF) of Sinpson- Angus Scal e (SAS), AIMS (Abnornal Involuntary Movenent )

and Bar nesCARREhS SN g |91y TSoa O BARS)megelugeIdat@rlébkﬁ h @%er apyr ani dal

side effecLs 889 akat hi s¢ ¢ rl&%&#ﬁi Ny Eh?1 fodyiglpuding 30
S g Mo Bik ol

adverse event, ysi cal Vi taI serum

prol actin, ahndtn’ia%isam@rmwttutofBG%odyoyvv&etht [6ﬁ96]]1e release Hedramdliatgi on
exanpl es conprising Conpound (1) are described bel ow, which are not to be
construed 48 FFh‘??ative. 35 [0097] WD 2012/ 137971PCT/ JP2012/ 059825

For treatnmgpt4ef central nervous system disorders .such, as schizophrenia,
drug dosage forns that are effective for a lon tlrre (at | east one week;
nmore preferably Suiablg a-@ﬁ/léélé?s,poéﬁfi“leifsnﬁﬂélbgéf efab| xavnle t W%l\ﬁeeks)

are usef ul i's oV, 959!; ability of

rel apse canﬁggﬁge %@é : (t Qléf% ?Rrggsﬁomégg Irg%th ter Iodh%fbecti ve dosage
formis knompoimefx)nmmmxet)hylomeﬁ;alaCsytLBEeepf cyé.tﬁbeftﬂf)ﬂg] An obj ect
of the resejéf8 |nv ntlon i.S I‘OVI gﬁ C?HPOSIHOJ;‘@P a dasage fﬁfrmthat
enabl es’t h&° ?’I )“’mblrno Ys1 {'fier86F Yt 3-Be-H F ettTve HorY @ nd i ne;

and a pr OC@Sﬁdfprp@Iﬁpﬁé’ﬂmﬁﬁ&(ﬁa@&d 15mEOAQ8Ly1ic acirdl%lQ@Fﬂm&ldel ons of

the i nvention are believed to have advant ages such as (but not limted to)
one or. nor ECBP YW@FT(QQ%%MWﬁfhyl methacryla poly (methacrylic acid

anhydride), methyl methacrylate, polymethacrylate, poly(methyl
methacrylate) copolymer, polyacrylamide, aminocalkyl
15 methacrylate copolymer, glycidyl methacrylate copolymers, and
combinations comprising one or more of the foregoing polymers.
[0145]
Suitable alkylcelluloses include, fof example,
ethylcellulose. Those skilled in the art will appreciaté that
20 other cellulosic polymefs, including other alkyl cellulosic
poiymers, can be substituted for part or all of the
ethylcellulose.
[0146]
Other suitable hydrophobic materials are typically
25 water-insoluble and may have a melting point of about 30°C to
about 200°C, preferably about 45°C to about 90°C. The
hydrophobic material may include neutral or synthetic waxes,
fatty alcohols (such as lauryl, myristyl, stearyl, cetyl or
preferably cetostearyl alcohol), fatty acids, including fatty
30 acid esters, faﬁty acid glycerides (mono-, di-, and tri-
glycerides), hydrogenated fats, hydrocarbons, hardened oils or
fats (e.g., hardened rapeseed oil, caster oil, beef tallow,
‘palm oil, soya bean oil), waxes, stearic acid, stearyl

alcohol, polyethylene glycol, hydrophobic and hydrophilic
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[0101] 20The conpositions of the invention allow Conpound (1) to be

adm ni stered | ess frequently. Any reduction in dosing frequency is thought
t o bri ng weter¥@r97inprovenents in patient conveni ence amdTOBIpPRHINMZE.
[0102] 25Reduction in dosing frequency offers significant pharnmacoeconom c
advant agesngyeri 4 e ﬁw{@thﬂﬁ%d&%&gb@%@beﬂegedgﬁa NSorkibend i LCt human
cost of drug treatnent (e.g.”, by reducing the time required by nedical
practiti onéP@pﬂ;ﬁl@@p@m&/l%@Qﬂm@fadﬂ‘rlﬁmfgtfﬁa@mg)ma’@@f{@hﬁf)(%] The
conpositioEg the invention also provide a once-daily dosage reginen in
whi ch the fL ase of Compound (l) is controlled. It is thought that this
coul d reduce thesativettbe wasent :pfdifddleebeespaxedglpc@w:z,errtdsfcc&va\idmbl e
once-daily WO 2012/ 13797 PCT/i'el 012/ %29825 dosage rggl nmens,. and/ or prOV| de
a nore ef f FRFBARPANERE Y y'adose e GRRENPEB04F - Unt %tedflt?e]r% Y Rdiccat ed
herein, thaokgEM yCoppountt Sddn te@k@b$uk@ and have a melting point of
7-14- (4 benzo[ b] t hi ophen- 4-yl - pi perazi n-1yl ) but oxy] - 1H-qU| noll n-2-one, its
phar maceut ﬁ@QPFy?’%{c%eim AR@its 1005 C, apadnicemii Bat i Pes eodmpriPharamesurcal | y
accept abl e salt 'Hﬂﬁeﬁ;} es of Conpound (1), wherein Conpound
(1) is rmdl ?édé de?r(%kl ng &%{4 \cé)%lt}éce\éam d or base salts /o thereof; and
further refleidsio pharmaceutical |y acceptabl e sol vates of such salts.
Exanpl es_of phar ceut cally acceptable salts include, but are not limted
to, mnétal or ofgant® %%?ed $a atréjol&g f“ﬁ@eﬁFﬁaie ?ﬁﬂc‘?‘f‘%n‘éﬁ”ﬁ@lsﬁ Conpound
(1). The phagepeewlécaldnyg agreapt all.g. Sabg&éoDCﬂ;ﬂgﬂeM§F axhecgalts 15 and
the quaternary ampnium salts of Conmpound (1) formed, for exanple, from
organi c andPrbt Garte %l%u%ﬁ%éldt §Yﬁﬁ€FﬁH€O@ﬁos%u%r4§/eﬁftftrYom

i norganic aehgs,sygr@t@sam&m@l %rlly%erg}xdegééw &f ba@gf'aca%s SHleHic

phosphoric, and nitric; netal sal'ts, such as sodium sal pot assium sal t
and cesi unpRg g@cl;@takawamlrﬁe e@mels, mengdl cembisat suh ewuealingmae orand

magnesi 0 for Phar ceutl cal |

accept ag:fne or gan?ggbsgl J{g)]! %Znagaelrég%r eplsaﬁ%d](%rgrﬁm%r garYll(I:lgam SXEﬁI& as
acetic, trpbliobrofcabiut zpfr mpmrmlabpusuem ai maygbgcwéda@ ghearic, lactic,
malic, 25 tartaric, citrj ascor bi ¢, panoic, maelc drol}/%?}
phenyl acet FEPYPHtER T, © efTﬁeollélveél&PPEnyiéf CRBEGHT cUP efs%larklo A o,

sul fani |i Cye2gREedOXIDENZAIC orfcll MBLEkE L i bOEYENES | 1086 hystdranesd f oni c,

et hanedi sul fonic, oxalic, isethionic, and HR2C (CH2),-,-CO2H (wherein n =

0-4): and 3BF{Sr 3P prepliedy Merhdak 86 asi é@%ﬁc@ﬁ%sp%hgilﬁ‘a{l@neaspargl nat e

and gl ugpng&gcojf?r eferred pharnaceutically acceptable organic salts include

salts prepar rom organi c acids such as acetic, trifluoroacetic,

propi oni c, [8UéBinic, glycolic, stearic, lactic, mal i c, tartaric, citri c,

ascorbi c, rraleicThe release-retarding material also may comprise
polylactic acid, polyglycolic acid, or a co-polymer of lactic
acid and glycolic acid. The release-retarding material

25 optionally includes other additives, such as an erosion-
promoting agent (e.g., starch and gums) and/or a semi-
permeable polymer.
[0150]

Release-modifying agents, which affect the release

30 properties of the composition, may optionally be used in the
compositions of the invention. The felease—modifying agent
may, for example, function as a pore-former. Typically, a
pore-former creates channels that facilitate (e.qg.,
accelerate) drug release. The pore-former can be organic or

35 1inorganic, and may include materials that can be dissolved,
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35 hydroxynual ei ¢, phenyl acetic, glutamc, benzoic, salicylic, WO

2012/ 137971PCT/ JP2012/ 059825 nesylic, esylic, besylic, sulfanilic,

2- acet oxywormis797iumari c, . t ol uenesul foni ¢, net hanesul f @aTAP2012/059825

et hanedi sul fonic, oxalic, isethionic, and HR2C (CH2)"-CO2H (wherein n =

0-4); and &@ﬂﬁécﬂ@&l@ﬁ* Q@a&h@@ﬂ 2ELROLRET dSasuich 88 tfl{eg'el?l%tlefonﬁ%%r gknate 5
and glutamate. The term "pharnmaceutically acceptable salts" al so includes

m xt ures ofs@any Toe pheef bprgel neperdmatiisge onef O@oﬂp@@ndY(ﬂmph{Dm@S] By the

term "oral yerahle n ni Q. suitable_for ,
i ncl udi ng E%)erﬁg)hr%a 121|hnt rawg?j% g{'éggpit/f %ﬁf nceua ulos cl@acl 5SS mQEQR

admi ni st ra&tem:aﬂ%rsef er.abl, yalkbelcmat)@m sﬁt@am%t&fs tshﬁ:H rai\BGImTang@saﬁﬁ desi gned
for peroral, adm nistration at i i %l swal | owi n é , .eating
or drinki ngf)San e[01(@’61&3’Car OnaE Sth 1’?%?%P%]o\fﬁ 9% @t §Ia§g§ ic”gkidncl ude

t he neani nﬂutMctﬁfda%oﬁQ%nb§bﬁ§§| PBocéeF eas e rff 5&13,&9%%@916(' hn#S

controlled so that a dosage reginmen in which Conpound (1) can
adni ni st er%“blfrtﬁtwmlo@PrFLééégfF‘é@u@ﬁtmfylf%‘ tedn tdee € cdrgidioyng20edansee

provi ded (nlflﬁ)c}’ﬁéﬂ EL ved rel ease profiles for once-daily adm nistration
are also inclu eéjln this regard). This may include del ayi ng and/ or

pr ol ongi ngl@rfdl/Jor sust ai ni ng t he rel ease of Corrpound (I) so that the tine

bet ween doses of_.Co be increased. Su

del ayed/%r ol ongg&’/es&pseﬂgﬁﬁgd %E%a%lég RS Y 6@ &lrﬁcé&dﬁyaﬁ fkgher
singl e dosgedfs CompaurRdngl hti DebBbe sREPOSEddpiEm Bl dheiiceyesti eAe [0107]
The conpositions of the invention are suitable for a 30 controlled-rel ease,

once-dai | yL¥k9) dBSePREFGRARYRY FRI dHEE 98y FERPS) eSEChr BHUEREEhan OD. By

dose regi iSRS, eguant B?a81£¥§p¥@é1'“ﬂ§ﬁ$ﬁ Qﬂcéx§¥eﬁ¥ags ay dpe D OF 6
days; thrice weekly; tw ce week W once weekly (ON; and conbl nations

t her eof .  Agadfiey ethogricupunp ﬁ@sreul@@lm»s wWriechOpreodes canvbey im0Onore
2012/ 1?»797&&,&({_:_11'{JP?eQJe 2/ 059825. 2 days (i.e., every other day); TWand ON for
exanpl e once every days and TWand ON [0108] The controll ed-rel ease
characterigiisys of the _

In addition to the above ingredients, the compositions
of the invention may also contain suitable quantities of other
materials, e.g., diluents, lubriCants, binders, granulating v

20 aids, colofants, flavorants and glidants that are conventional
in the pharmaceutical art.
10153]
Examples of suitable lubricants include stearic écid,
magnesium stearate, glyceryl behenate, talc, and mineral oil
25 (in PEG). Examples of suitable binders include water-soluble
polymers, such as modified starch, gelatin,
polyvinylpyrrolidone, polyvinyl alcohol, etc. Examples of
suitable fillers include lactose and microcrystalline
cellulose. An example of a glidant is silicon dioxide.
30 [0154]

The compositions of the invention may include one or
‘more substrates comprising Compound (I). Such substrates may
be coated with a sustained- and/or delayed- and/or prolonged-
release coating comprising a release-retarding material. Such

35 compositions may be used in a multiparticulate system, such as
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5 conpositions of the invention may be defined in relation to their in
vitro or in vivo release profiles; or related values, such as Chax Trciax
and AUC, w®2desirimed in nore detail below [0109] For examsple/0398zs

conposi tions of the invention may lo exhibit an in vitro release profile
wherein, ORcaus! agsn-SLcHM G than mRRULs60% At rbhes Camporikb{ddes pref erably
no nore than about 50% nore preferably no nore than about 40% is

di ssol ved weeHPn Behbelts, dfatarigsisacementlef, aasdapthed iksaantishledst . /5
[ 0110] ess_o i,.se ihdj.ca , : d i ter

"standard 3%%%‘?‘%“%% %%@%w%egﬁg%é tetgltg 8%% g%?eﬁgrg%%%?ld%%&eﬁloeﬁ%e QfPaddl e
Met hod" at CéfPonpeh (D) 900 he mofl tapdrs$ol s tens yedimimay ban pagseattsd in
physi ol ogi cal aspect with a pH.range 20 .between 1_and 7 at 37C, as

edcr betl inCeREbER b Gk B b e cBiaerEoS0r Bor THtt Hor R
subst anti ablkyaségaenat ent thereto, e.g., 0.1 Mhydrochloric acid and pH 4.0
phosphate buffer. [0111] 25As noted above, the subject invention concerns
provi di ng d83agé regi nens with either |owfrequency dosing, or controlled
delivery of the dai Ly 08¢ . QQIPOSI.Ons  NaYhAgyE PE; b Vi 4 0, ¢ 8l BAY
profile defined a overnay Bgisuﬂtac1§ fo? bot% %I)al Qﬂ?straffon an HElose
regi nens regui bengsedencdd@s ex3®ifriegudnt fadanhi shant¢oarioft tdm such

dr ug- cont ai_ni n onposi tion than ._as explained in_nore detail, .bel ow.
L0112] 7 28 RGP T e by e b SoL e dBob™ rEHf et TISSHA 11 ng
even | ess-fleegugnicadm pusdr atiinen agfedt hatdsygn3d €oRi@ NiFgl @ asi tion
than OD', as used herein_in relation to WD 2012/137971PCT/JP2012/ 059825
the conposiiiBnsS6fet MG RASMADIF #98vi ng the control | ed-rel ease
characterigphegjdescribed herein (e.g., an in vitro release profile), we

i nclude once every 2, 3, 4, 5 or 6 days; thrice weekly; twice weekly (TW; -
once weekly (OW Inapeme @A n&¥cGPs-enisr 6of enfonidye spherdheadomposi ti ons

of the fovealign thal raye e SUlhable.f ot eh.admiplstLatio typically
exhibit an 1ran vitro rel ease profi e wherein, onh average, abou 0 to about
50% spheroids. Microcrystalline cellulose and hydrous lactose

impalpable are examples of such spherconizing agents.
Additionally (or alternativeiy), the spheroids may contain a
water-insoluble polymer, preferably an acrylic polymer; an

20 acrylic copolymer, such as a methacrylic acid-ethyl acrylate
copolymer; or ethyl cellulose. In such a formulation, any
sustained-release coating present may include a water-
insoluble material such as a wax, eilther alone or in admixture
with a fatty alcohol, or shellac or zein.

25 [0157]

Spheroids or beads coated with an active ingredient may
be prepared, for example, by dissolving the Compound (I) in
water, and then spraying the solution onto a substrate, such .
as a sugar sphere. Optionally, additional ingredients may be

30 added prior to coating the beads in order to assist the active
ingredient binding to the substrates, and/or to color the
solution, etc. The resulting substrate-active material may be
overcoated with a barrier material to separate the Compound
(I) from the next coat of material, e.g., a release-retarding

35 material. The barrier material may be a material comprising
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| o such as about 15 to about 45% for exanple, about 15 to about 30% of
the Compound (1) is dissolved within 3 hours after placenent in a standard
di ssol ut iwo 20e$1379710114] The conposi tions of the inventiPom/JPiaL/03va3s be
suitable 15 for dose reginens requiring even | ess-frequent adm nistration

of the drugyeeBkabhbpgl CoEIOs]ddiamitdsan Oibwayet y Al i Yl e ddirkielr &RoivA
vitro rel ease Brofile wherein, on average, about 2 to about 40% (e.qg.,
about 2 tol&bbfe 30t oP2B595 usdith BECABEEPLY t BhabuUir By G idkanpl e,

about 10 t g abeyte20% 2911 20, tde- TR sElihgi Sndygsobyerds i {4l n 3 hours
after placenent in a standard dissolution test. [0115] The

conposi t i owgtbputheffeveng dme ldtssrdythensuatabbé the ODhvadmmidiatati on
may typigalbx gEhibit an in vitro 25 release profile wherein, on average,
about 25 té ago t 100% such as about 30 to about 100% for exanple, about
40 to about 100%Inobrabdouto HrHiewaballe HICY¥redf reheafonpioatrwbt{dn)idtsics, '
di ssolved within 8 hours after placenent in a standard djssolution test. 30

[0116] CompREnd o hbsTdY difs Uitk ite AT BROFRAL O el bra St Tl & iy

dose regi mMagckequi 5hNgi EVaRt &S staauaniyeagatnhat ratbpam A thout 1
drug-cont ai ni ng conposition than OD may typically exhibit anin vitro
rel ease pr&Pi pEOWheB@? n(e oh- avdrade 2 e 350HbBr 808 hanhawerrr .7 Modfeaties

Corpound, (L), 1BEgber apln 00 i IO 2012 LATAZ1RCTL )PRD1RL 989828, Jhan abou

60% nore prefera no nore out or exanp o nore than
about 40% degpedil$sgl vEdr vetdnpiled hourtheatibsirplacehease i mate st dodavder,
dissolution . test. Typically, .such co sitions exhibit an in vitro, rel ease
orof i1 o whePETR, M8V IRE dURFSgREILBsR TR SPGoanohn: 508 ALK L it 5 1o
about 55% ther cexampy e, aab@itl 20 tarabout 048% phathec&orpeand (1) is

di ssolved within 8 hours after placenent in a standard , di ssolution test.
[0117] i oTR&&BAPBEPti ons of the invention may exhibit an in vitro
dissoluggoqoqg§§ after placenent in a standard dissolution test wherein:
about 2 to abouft 50% of the Conpound (1) is released after 2 hours; 15
about 5 to about TBY%eleca e Gorpuling (Efeirdademansed aftehre 4ALdoursf a

film coating comprising a dispersion of a hydrophobic polymer.
Solvents typically used for application of the release-
retarding coating include pharmaceutically acceptable

20 solvents, such as water, alcohols (e.g., methanol or ethanol),
methylene chloride, and combinations comprising one or more of
the foregoing solvents.
[0160]

The in vivo and/or in vitro release profile of the

25 compositions of the invention may be altered; for example, the
release profile may be optimised by using more than one
release-retarding material, by varying the thickness of the
release-retarding material, changing the particular release-
retarding material used, altering the relative amounts of

30 release-retarding material, altering the manner in which any
plasticizer present is added, varying the amount of
plasticizer relative to retardant material, including
additional ingredients or excipients, alteriné the method of
manufacture, or by combinations of the foregoing.

35 [0lel]
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25% or nore of the Conpound (1) is released after 8 hours; and 40% or nore
of the Conmpound (I) is released after 12 hours. Preferably, the in vitro
rel ease rabeoixi3ryrdependent of 20 pH between 1 and 7. [ @CTBP2012/059825
Conpositions having the in vitro rel ease profile defined above may be

sui tabl e for botbn GHadiidr Ha ald dnsardddosebe £l NEnSsdrequint ianghaeve,
Iess-frequegte adm nistration of the 25 drgg-cont ai ni ng conpositiagn than OD,

as expl ai nEACi RS HOTE TR A1 1PE AREF0FRE] PE 1n Thget i (RO -t he

invention ppatoRRY1PE suidblanf ek SBaadal NbSt § agd Dok IRY-dpRi1ealdays exhi bit
an in vitro 30 dissolution rate after placenent in a standard dissol ution
test wher efHrtApbuUEOSLedD atidit a46%steiged and{er 3dwhaysid tansl/@3npound (1) is

rel eased; a ggliog%%?% Tease cg%%g?ngigﬁgﬁ 3909ﬁ0g9%§c&becg%etr%i§lq% TRE the

Corrpound5 ( S rel'eased ours; and
2012/ 13797&PET L2 0y 05882 fuleb @Y saif fivi ent eagount08f ar  hetrephaib itche

Co d (1),is.rel eas after 8 hours. . Preferably, .the in vitro
Tl boae  spacpRid F et G HnCRBesBeAn 1t hR g LS [ Hgje QosAalrR

conposi ti oapo@t 1 heoidy@it igyy td@ay. naybbatspi tabisod©rs@ose d1egions
requiring even | ess-frequent adm ni stration of the drug-containing
conposi t i oANEhEPR OISR Vigicdaiase &kRi BREgRR PR Whe rédPRES AUt &Y rat e

af t er phacggg%rgﬁgeg%é& Hepdarid dicssehut 1eR; 1&3t re e gi%tef}ﬁ%ﬂgﬁpto

about 35% out 2 to about 25% (e.g., 5 to ound
(1) is rel ebbed aftigabeshours; about 5 to about 50% (e.g., 10 to 40) of the
Conpound (I[bl'@]rel eased after 4 hours;

The compositions of the invention preferably release
Compound (I) slowly, e.g., when ingested and eprsed to
15 gastric fluids, and then to intestinal fluids. The controlled-
release profile of the formulations may be altered, for
example, by varying the amount of release-retarding agent,
e.g., hydrophobic material, by varying the amount of any
plasticizer present relative to hydrophobic material, by the
20 inclusion of additional ingredients or excipients, by altering
the method of manufacture, or combinations of the foregoing.
[0163]
The compositions of the invention may be prepared in
such a way that, Compound (I) is present in amorphous form or
25 crystalline form. The term “amorphous” is intended to mean
consisting of disordered arrangements of molecules which do
not possess a distinguishablé crystal lattice. A typical
process for forming a composition comprising amorphous
Compound (I) comprises mixing Compound (I) with water and a
30 pharmaceutically acceptable polymeric carrier; and drying the
mixture to form a composition comprising amorphous Compound
(I) and the polymeric carrier.
[0164]
Suitable pharmaceutically acceptable polymeric carriers
35 1include, for example, hydroxypropyl cellulose, methyl
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15 about 25 to about 80% (e.g., 30 to 60) of the Conpound (1) is released
after 8 hours; and 40% or nore (e.g., 50%or nore) of the Conpound (I) is

r el eased wbt2er2/13297mour s. Preferably, the in viPCTAPrab/emsz rate i s
i ndependent of 20 pH between 1 and 7. [0121] The conpositions of the
i nventi on paylexbsdj tcarbddymethy1Cerpoundsé) ) spd asirecatisorpidtorylpr of i | e
foll ow ng si If-dose oral. adm nistration, wherein the tinme for 50% of the
Compound 28°¢ P31 255 b SHLBrAREd AEREG “EhBRBPALARE ( oFe L ki 26i° Semal
patient) ipudyrheastnddtictnArekenabbyeat ct £35S NOW S 18 Rneher ably
at | east 4--ho%rs (e.gﬁ.zd, at Iegslt about l)5€ore6' %ours). [012'2]@2%% The%phrase

" Conmpound @l§ohehe nee bmptliens pdekitikan, | dexhr emdledhydr axafagonyd g apl asm

concentrat | und, (. ver _tir i gg!gg’ istration to a human
or ani rreﬁa %g?}ga?g%p’k%m%&tsg%t’h(%gtgltgﬁl/%?géglx\%@%he ar]t%et]{% pl asma

absor pti onppipdrtiecasyehe prEasmhgdrbyedepohyoingl crhfridM) polyvinyl

2012/ 137971PCT/JP201,?/ 59825 .corlltzi nu% -relllease ghar cokinetics .versus an
i medi at e- FEFEAL® refieFente.” 3fe ?rﬁOS' EFOHRS haVATRPRHE 1| P VI8 r el ease

profile detingtohe BHO\HIMRIRA iSUbLARMErEPr mBOE bkt 2 nitsldtaldegn and dose
regi mens requiring even |ess-frequent admnistration of the drug-containing
conposi t i oAT FREASED, 13:S il aitiedailashor BalkPaet PefbiWwogo124] ioThe
conpositjio it he.d t | t ma i e i ni_sty ation
N A e LG it S i R S b Sl g

fol | owi ng sipgher doster-or @nchdimiastcyat pdaxt whes ei and heonthimetfigns50% of t he
Conpound (#Pietgobe absorbhed .into the plasma is about 2 to about 12 15

hours, such &s abotl & to about 10 hours; for exanpl e, about 4 to about 9

hours, or aboes]5 to about 7 hours (e.g., about 6 hours). [0125]
. Preferred polymeric carriers are one or more of

15 polyvinylpyrrolidone, hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, methyl cellulose, block copolymers of
ethylene oxide and propylene oxide, and polyethylene glycol.
The polyvinylpyrrolidone (PVP5 typically has an average
molecular weight of about 2,500 to about 3,000,000; for

20 example, about 10,000 to about 450, 000.
[0166]

The polymeric carrier is preferably (i) miscible with
both Compound (I) free base and its pharmaceutically
acceptable salts (especially the hydrochloride salt); (ii)

25 capable of keeping the salt in a homogeneous noncrystalline

| solid-state dispersion after the water has been removed by
evaporation; (iii) chemically inert with respect to Compound
(I); and (iv) at least partially water-soluble, and more
preferably is fully water-soluble.

30 [0167]

Compound (I), the polymeric carrier, and water may be
combined in any order. Typically, they are combined in such a
manner so as to form a solution of Compound (I) and the
polymeric carrier. In forming a.solution of the polymeric

35 carrier and water, heating the solution is not generally
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The conpositions of the invention that nmay be suitable 20 for dose regi nens
requiring even | ess-frequent adm nistration of the drug-containing

conposi t iwo 20tan379@D may typically exhibit an in vivo Comrpourzhig/bhiosgd asma
absorption profile follow ng single-dose oral adm nistration, wherein the

time for 508ceisihe Lompawrd ddnkeh@rbeishsprhedetat 0 the PlRsTRired25tabout
6 to about 24 hours, such as about 7 to about 20 hours; for exanple, about
8 to about P18NABUFILCHIt EFFPNSLO PrevVaBsat thet hblue stemrrrgurehdoesnpssi ti ons

of the inveption MYsalapdiadeli edabh,30at e6imoplad PouimuRL L Gompound

(I') that is released fromthe conpositions In vivo at” specifie 'periods of
tinme foll oeikdgr otal fadmanicslteaat isoAutEon, exanps eprebepdsid ionsidof t he

inventio Lcally exhibjit a.relea profil e wherein: about t o about
50% of ¢ heC CARBRTRG. {1 )2 s &l o508 ThBt iR B0 SRt -4 gl i g "o

i S release
admi ni st r aki:08abl W2 Bldl3 2%7 1BCRbIRZ20120 06 9825r adrautip 1%t abahautd 58Q% of
the Conmpound (1) _is released within 4 hours follow ng adm ni stration; 25%
or more of 2PABECodound (1) is released within 8 hours fol |l ow ng

adm ni stratpeggyand 5 40% or nore of the Conpound (1) is released within 12
hours follow ng adm ni stration. [0127] Conpositions having the in

vi vo rel ease profi¢ erafefd rdd Cobweengay Ibetguthabbel fregr sptdam@der can

adm ni stragjo e | g reqi requiri Ve frequent
adm ni ot% aFF ol 5P K el R o O R b 58 i med i
nore det ai pro&i bav. rf@li2&d. TypicaTlheetginpositicn® fofotllymeirhiventronet hat

may be suifable /5 for adm.ni stration may typic ~exhibit an in vivo
Conpound (F§ ?%%Wﬁ“gbgﬁP eoﬁnp?hﬁiF@nﬂﬁe?giﬁgg%%ghhxg'ﬁﬁ’5%6@? 40% (e. g.
10 to 30% 00%: 1 hepormaibid, @obuits sneheasedoyirt him 2 hatd s aldoawi ng: 1

adm ni stration; about 15 to about 70% (e.g., 20 to 50% of the Conpound (1)
is 20 reIeﬁgeﬂb9W¥H¥hl4“hdhnsaP@PFo§Fﬁé-adninistration; and 50% or nore
(e.g., 60%p@iggpre) of the Compound (1) is released within 8 hours

foll owi ng adm ni stration.
Upon formation of the (preferably clear) solution, the

process proceeds by recovering the water to form a solid-state
dispersion of Compound (I) in the polymeric carrier. Any
method of removal of the water that provides a homogeneous

20 solid-state dispersion can be used; suitable methods include
evaporation under vacuum, or Spray—drying. Methods of
evaporation under vacuum include rotary evaporation, static
vacuum-drying, and a combination thereof. One skilled in the
art ofipharmaceutical formulations can readily determine a

25 reasonable temperature at which water can be removed, provided
the temperature is not so high as to cause degradation or
decomposition of the materials. Typically, evaporation occurs
at about 25°C to about 100°C. Evaporation of water should
pfovide a solid state dispersion which is homogeneous and

30 substantially free of water. "“Substantially free” is meant to
imply that the solid state dispersion typically contains less
than 20% by weight of residual water, preferably less than
10%, more preferably less than 5%, most preferably less than
1

35 [0170]

oe
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[0129] The conpositions of the invention that may be suitable 25 for dose
regi mens requiring even | ess-frequent adm nistration of the drug-containing
conposi t iwo 20taw3799D typically exhibit an in vivo ConpoumrdT{Pioiphisra
absorption profile wherein: about 2 to about 35% such about 2 to about 25%
(e.g., 5 to 159 anpfsinealenpoutthackhtisal 8l easedptwb e nexdipawnt fcahl ow ng
30 adm nistration; about 5 to about 50% (e.g., 10 to 40% by wei ght of the
Conpound (P§ PEdeQ| e e AmIos 14 1Re8r 8T BNF oW ViRR BERR ni SKAEPIEA: ©f  about
25 1o aboubn 808 eutiea B R:AMR0L Lhes Ooapountidilad 1139 gleased within
8 hours foll ow ng adm ni strati on; 20127 137971PCT/ JP2012/ 059825 40%
or nore (evghichk9soorr Mnmmousfd t(He Obmpdana,(di)snste%ﬂ%ﬁ@w adiideings12 hours
follow n rati h l e ease haracterlstlcs of
the 5 co’?rp%‘g%?%ﬁésr%’f C?(ﬂ“ep L{e%\]/%% én%ts E8J: %(g % SH e oY

adm ni st r ahgent spysixpaefinedgentsel alttlspart;t)n@ heg ek, pﬂlatsfrrﬁocmmr,\t ration
(Cmax) val ue, of , Conpound (1) when adm 2| stered to human or _ani mal patients.

For exanpl Briphing it GRLEhENPAPENPTORCE YRt 1 YRS b 8GPt able for OD
adm ni stratkefplypi £aldy Yo el Bint 22 cCATRAENGNAT )m&Are ,Vallée S1enlowrng
oral administration of about 10 to about 99% such as about 20 to about
80% for exan@mlé CefotatZ®n.o about 70% (e.g., about 30 to about 60% of
the Cmax, v Wl]s\chl eved using a conventi onal i medi at e-r el ease (I'R) dosage
m of Coﬂpound (1) when adm nistered 15 orally at an identical dose.
[0131] TheTphratsertasmmutdakilonahpprre doat eay dd)@a&&n(dlﬁ)te@bbmge f or m of

Co d (I d th t he d |
oot ant: SR LREL S TR SR sk RSO3 08 T ¢ T diater i o
exanpl e, Wythhal 30idh MHETRpraglinyst rad faft ddingdldiesi onouds, wedch | R

dosage forns tyg{ﬁcal | y have substantially no conponent that acts to del ay
and/ or pr oP AR AMEH Tt Afs ttaioh SHREPLEFeas eMBFhedPpoidid ay P Es te5The

control | edrg gl 8BS chi ds3tlie s0b £t PRe CONPOSE14,0NS 10 sEhgLliNYeALL ON

that may be suitable for adm nistration may be defined by the ratio of
t he peak phathedsoneerigstidhed @Imdx’))roéxempbbﬁmid(ir) nare lietglids m
hereinafter.
{0172]

Excipients may be added for numerous reasons; for

20 example, to facilitate manufacture, enhance stability, control
release, enhance product characteristics, enhance
biocavailability, enhance patient acceptability, and
combinations thereof.

[0173]

25 Exemplary binders that may be used to help hold the
dosage form together include polyvinyl pyrrolidone,
hydroxypropyl cellulose, hydroxypropyl methylcellulose,
methylcellulose, hydroxyethyl cellulose, sugars, and
combinations thereof. Disintegrants (such as croscarmellose

30 sodium) expand when wet, causing tablets to break apart.
Lubricants typically aid in the processing of powder
materials. Exemplary lubricants include calcium stearate,
glycerol behenate, magnesium stearate, mineral oil,

polyethylene glycol, sodium stearylfumarate, stearic acid,
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concentration of Conpound (1) 24 hours follow ng 30 adm ni stration (C24)
when adm ni stered to human or aninal patients, and prior to the

adm ni st re0i20re/©Bf97any furt her doses. The conpositions ofPCrhe2a1zoma2s on
typically exhibit a Cax to C24 ratio, preferably under steady-state -
condi ti onstallBat veget &i5be tdiidln, adiout s¥ehrapeefl anabtymbesst idran Ao 2: 1,

WO 2012/ 137971PCT/ JP2012/ 059825 nore preferably | ess than about 1.5:1; such

as 1.1:1 t6aBsaFPieseq ¢ lfidandpdw stlifFon] gassjde- The conpositions
of the invegtiyan may exhibit one or 5 nore of the controlled-rel ease
profiles defined above. [0134] The conpositions of the invention

conprise a theraﬁb@tf@émm%aQﬁdnﬁndaﬁ§rab@dnheéﬁl@bm®bu@@h%d%nzﬁufkﬁlqreast
one phar pacguti cal |y, 6CeDtabl @y XCIpl eake LOSPLAEL |01 ACh! eve . to one or

nor e of e con | €0-Fel ease profiles descri above,
therapeutlcahbyn&tientth@renmaunTypﬁcémnw@UemF1m$olnnﬂdxfﬁhﬂenﬂ dhedudn

numer ous di fferent cl.udi.n ted to,

G TT ust on. COREFOM ST Bl SRIGHA Sacr 188 whs Thar s BB Hricdtrs)

di ssol uti orae@nhl opbesef DY il da0ms uky beueBrag peessresat ed formul ati ons),
di ssol uti on/ di ffusi oncontrol I'ed formul ations, easily admi ni strabl e

formul at i oﬁlécegaéhsia%l%mvaqﬁlelulf% _ @ns 6Pybhpat 5pns nW%r%?f t adveimasked
Formul atj ops} e 2055 £s oAt gl £ army @te' %%erogg%we cclggf S

fornul ations, tanper-resistant for mil at i ons er osi on- cont
fornulat|oa§00hohsexphaﬁg&ﬂﬂasﬂmsto@@d g@ubpaat|6n@cb¢sehemﬁnﬂegn|ng. The
above fornug%tlons %éxt be e des di |n por e dgtal eIo ‘H£01%a]ﬁJP§
fornul ati ons d88¢ti ved %eﬁ@'ﬁﬁ?or OFE conﬁonglgﬁ%O% S5 THES Vel are
desi gned pehfmbthyrfoliger adl @i, stsiahi aB. mSuhiabl g o8 i woisage fiaaTs

i nclude, but are not |imted to, capsules tablets, liquids, powders,

gr anul es, §H§p€ﬂ@?b%%tl?Rﬁr§Qﬁ£?o m cr ospher es, seeds, pel | ets and/ or beads
of the foregoihgg formul ations. Conbinations of these 30 dosage forns may

al so be used in the invention. For exanple, an oral dosage form containing
COrrpound (1) mayCeerdwnd hel ¥ ging gnynoptérablesddehtyos Ry i deepagadsul e,

2, ydeoxypropyl el il GeLlWase (UMD, BR05ULG ST gel atin capsule.

Any sui table ge atln capsu e used
2012/13797@@CIéﬁP?@ﬂ2¢@5@BﬂﬁuexmnpIén thESheechmmduﬁﬂ|th@ap©mpeuhdowm)as
gﬁgSUGEL ”HX ?1ne y dliQ%g?hkggglgokbmbgggh wggﬁge éfﬁ rqg$ <ﬁ:6d above

20 optional inert ingredients, and thereafter the mixture is
pelletized; e.g., by mechanically working the mixture in a
high shear mixer to form the pellets. By the term “pellets”,
we include pellets, granules, spheres and beads. Thereafter,
the pellets can be sieved in order to obtain pellets of the

25 requisite size.

[0176]

The binder material may also be in particulate form, and
typically has a melting point above about 40°C. Suitable
binder substances include hydrogenated castor oil,

30 hydrogenated vegetable oil, other hydrogenated fats, fatty
alcohols, fatty acid esters, fatty acid glycerides, and
combinations thereof.

[0177]
Oral dosage forms may be prepared to include an

'35 effective amount of subunits containing Compound (I), and

65



typically utilize drug substances that nmay have an average particle size of
greater than 100 nm preferably greater than 500 nm 21000 nm or 2000 nm
(e.qg., greaterywhem 2500 nm). [0137] The conpositions ofPCThe20120#823 on nay
be diffusion- /o controlled fornmulations. By the term"diffusion-controlled
fornul ati ooptiomel iyncltide faatiwieatigenssi hnwhhe hf ehirh f oS inoni tdfpadits edlkewsed

Compound (1) fromt formul atiion has a_significant role in_the. rate of
cont ol | eqoF FBEEP O nCF) CEPSHEBhat! ToriTtfona PbHEGeHLY oF

di ssol uti OﬂﬂuP’éQﬁ@ﬁ@ﬁul%ésahﬁg Be HrabaMolNed. qdypi Ll caifdiusiionagont rol | ed
formul ations include so-called "reservoir systens", in which a core of
Conpound ( RJORRE caf b Wt te PePyReEe £t Ypileass yorobtor g sisifibred

pol ymer), gﬁgvép-called "matri x systens”, in which the Conmpound (1) is

di spersed throughout a matrix (e.g., a 20 swellable matrix), which may
optionall y[b&78bated. In either system flow and egress of the dissol ved
drug is controll so..as to achi.eve one or re of. the release profiles
defi ned above. [%ﬁ 19y #%éLCOﬁﬂogPFigﬁ§mo$PtTﬁi%%Rﬁﬁﬁ%Qﬂ%%%ﬁf)b@aga &d on
matri x techbs@apogysed Nty st eaanokapy et Caspayncof¥ant Soreibaddad tiingan

exci pient that makes a non-disintegrating core called a matrix. D ffusion

of (di ssol 988}PERMpaHY SHIGEEurSChRLBUGA - t N dredleso fpgrgdption may

Preferabl y; ntheacontsqli gy e easasCoRBesLLLAnBe Of o g d ventignare
formul ated so there is at |east some time delay before significant plasna
concent r at {ens- of LBorpRId qrienudrs iaghkrdedisinterharingprafentishde.g.,

andl or - pr of cROEH 1oT tee B BBEo P T r6 T 1berd aPoD L D8gads OaAEAt | Buch

conposi ti oagenay avoid amdgmnaistival shensatef . Conpound (1), or may be
f or mul at ed 5? grat rel ease of Compound (l) in a particular part of the
gastrointeé th tract (e.g., the stonmach) is retarded. This nay be useful

for mnign zi ng Saihermaverss,ewesunpksf Ebesa 2880¢i @dmsbud h1Gorpeund (1).
[0140] Enteric coated fornulations, which may protect the stomach agai nst
any irritafptéprekbty Mmtcirgegnddgiylonpre aFsbve agents may be

subjected to an extrusion process, the resulting extrudate

then being shaped into tablets by methods known in the art.

The diameter of the extruder aperture or exit port can be

20 adjusted to vary the thickness of the extruded strands.
Furthermore, the exit port of the extruder may have any
suitable shape; for examble, round, oblong or rectangular. The
exiting strands can be reduced to particles using any suitable
method; for example, with a hot wire cutter or a guillotine.

25 [0180]

A melt-extruded multiparticulate system can be, for
example, in the form of granules, spheroids, pellets, or the
like, depending upon the extruder exit orifice. The terms
“melt-extruded multiparticulate(s)”, “melt-extruded '

30 multiparticulate system(s)” and “melt-extruded particles” are
used interchangeably herein, and typically include a plurality
of subunits, preferably of similar size and/or shape. The
melt-extruded multiparticulates are typically about 0.1 to
about 12 mm in length, and about 0.1 to about 5 mm in

35 diameter. In addition, the melt-extruded multiparticulates can
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desirable. Such formul ati ons can be coated with a conposition o that is
non-toxi c and i ncludes a pharmaceutically acceptable enteric pol yner that
i s predomvoant¥p7eel uble-in the intestinal fluid, but s®bosua2/EI98I5
insoluble in the gastric juices. [0141] 15Typically, the conpositions of

the i nvent benaayt gaeméhei conmiupet Wikhiel ease byzeergngeseveral hours,
conpared to_Conpound 1(% rel ease in the known i medi ate-rel ease dosage

form [014é\]1t§6¢ﬁ518% ost§ GrEardatte CRR ERTPOK REYCRbrt i glepired

rel ease- retl@h%'tﬁg NBhErd Bl idekhe @) ea3¢- bekasdbRACARbSAR! (£aN Pehduer
exanple, in the f ormof a matrix or a coating. The corrp05|t|ons of the

invention fhy peaprfee,a frrlletdmsitdonasparticl e of Conpound (1) that is
conbi ned ? g release- 25 retarding material. The rel ease-retarding
material”’ 4 yp cally a material that permts rel ease of Conpound (1) at a
sustai ned rate iHMaap afjugossorEdidapageheorekedescr ebad dhewge irateiritalircan be

sel ectivel chose 0. as to achie in conbination with the other stated
properti es, 5‘p88§iq ZB Goarr‘cgl Wﬂgt]é( 614 133]311""E actiye| AHEES difartdithg

materials &‘@!mbsfhygf_@ﬂlﬂléé c @'&@h%abi@é@@@qmﬁ B0 Yo% AR ahteakeri al s.
Sui tabl e rel ease-retarding materials include ut are not limted to,

acryl i c 35tpbllgersay dpRyPrRiantl dde 2 SHEFI 8demeBF not hy dPRRfmhIdRPaIAD
2012/ 13797 1BGH IPa01 24 059825 vegetabl £ 40 5 h¥gmgega¢m§s§a§ aer.re&r' I, and

conbi nafi ons conpri'sing one or nore of t for egoi ng nateria
conposi ti odssebet ﬁermnV@ntarDreﬂ@q;ulcsaidoyttﬁalydoeagal hoiret weemagbdedt 1% and

about 80% (b of the release-retarding 5 mategial. [O1
Sui t abl e a%f)ét?&ngg é?re? CiRetHide OSf“SFlgxgHB‘PedOE%??I f%r%’na‘iﬁre(ﬁge& ylic
aci d copol yiserge frethyl nethacryl ate copol yners, ethoxyethyl methacryl ates,
cyanoet hyl [0182]
15 For particles (e.g., powder particles) present in the
core element of a coated dosage form, the particles may have a
particle size of about 1 pum to about 250 um, preferably about
25 pm to about 200 pm, more preferably about 35 pum to about 150
pum. The core element typically has a particle size
20 "distribution with a median of about 100 pm.
[0183]

Inconsistencies in size and shape'can lead to
inconsistent coating. Where the particles containing Compound
(I) are of different size and shape, polymeric coating

25 materials such as ethyl cellulose may deposit differently on
each particle. Therefore, it is preferable for coated dosage
forms that most, if not all, particles of thé dosage form have
substantially the same size and shape, so that the coating
process is better controlled and malntalned

30 [0184]

The compositions described herein may be coated with a
coating material. The coating typically comprises about 0 to
about 90%'by weight of the composition. The coating material
typically includes a polymer, preferably a film-forming

35 polymer, for example, methyl cellulose, ethyl cellulose,
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| o met hacryl ate, am noal kyl nethacryl ate copol yner, poly(acrylic acid),
pol y(nmet hacrylic acid), nmethacrylic acid al kyl am de copol yner, poly(nethyl
met hacr ylwoep12/pod7y (et hacryl i c aci d anhydri de), nethyl pogtyRzaeyiaEre,

pol ymet hacryl ate, poly(nmethyl methacrylate) copolynmer, polyacrylam de,

anm noal kyl hiarsrypacpyl at€l nopsde,merydr@kypiraply 1Rt bagl yéal Butepol ymers, and
conbi nations conprising one or more of the _foregoing Eolyners [.0145]

Sui tabl e alWgIEEYPHE S EeHREY (L TG cox SRPIBLOSPhRPE R Pl (ol RS

skilled in &Bﬁléﬁét$‘|éef¢ﬁié§éf§déﬂéﬁg p2BpebhgEecell vl 98h Lo PAIARIS,
i ncl udi ng other al ky ( | ul osi c polyners, can be substituted for part or

al |l of thetgﬁﬁyﬁééllQ@bh@io$Qnaﬁquﬂrh@mt§aﬂa§bbeChyb©@$M©bmmlnaterlals are

typicaII in e 30C to
about 200C et Erabl S S hbat GeC TRbmate Bl ket Pakente P e ey
i ncl ude neustnal, pblyyméh@YlOn@WhGExyﬂai@ty @b¢9h@tsylsmethaémykaﬂam"
nmyristyl, st r ef rabl cetogtea al coho e fatty aci ds,

i ncl udi ng P& y§%géy %t% atglyr RPlyditgogry ¥ r?ﬁE@af )i -, and
triglyceri %@i}; hBX?lQQ@B}@&@«ﬂ/l@i@ @&w%eagmsmehﬁaégpﬁgt@y I s or fats

(e.g., har ed rapeseed oil, caster oil, beef tallow, palntoll soya bean
0i 1), waxe®olgt@arngl azreylatear ol (dERBIroPES| RELHYAEAL, gPgkn|isobutyl

hydrophgpi %c%gqgon bagg%%t&ctmcﬁﬁcél&%%ttw Mg 032/ D598 JBLpri al s

havi ng hydrocar nes onmbi*nati 0hs nprising one or nore of
the foregoipedyrbhgtend s. pd DipkpySuirteablpe lwdrebyil aokgtiecheeswax, gl ycowax,
castor wax arpa ba max ubst nces e.g. naterla . t hat
are nornalpﬁﬁggF gyg?n?d%ﬁt Hpé?gﬁhrg%gﬁﬁnﬁa Srgpﬁﬁl?féﬁfrﬂngﬁl ¢ Vbout
30C to aboull c386C) , apdl ¢ oy yiati s tganerthsirng pw@y@hmﬂ E:a@zftatﬂlﬁ) f or egoi ng
waxes. [0148] ioThe_rel ease- retardlng material ~al so may conprise .

di gest i bl ePOLENGLIRKA FhiRrife) K}PQﬁ¥Yln§#@VéF8BF9°@§Cb?nds%ﬂﬂﬁlQQRkﬁﬁ%n
unsubst it ut-gd Bydrocarbons, such as fatty acids, fatty alcohols, glyceryl

esters of fatty acids, mneral and vegetable oils, waxes, and conbinations
conpri si ng [8A8>dr 15 nore of the foregoing materials. Hydrocarbons having a

TELT 00 Pl I ot gARcUba 2R Ly, BAG TRY,Regketh J0E SPTRESLLL o o
dlgestlblelnbomgbmhalmthydmntanboappmdbatlmmﬁt(Bdﬁﬁ%dn/umauyﬂma@kiag,least
One‘pOIyalgglgggfggagigC§g u e Jater insoluble polymer. Suitable

20 water-insoluble polymers include ethyl cellulose or
dispersioﬁs of ethyl cellulose; acrylic and/or methacrylic
ester polymers; cellulose acetates, butyrates or propionates,
or copolymers of acrylates or methacrylates having a low
guaternary ammonium content; and combinations of the foregoing

25 polymers.

[0186]

Preferred hydrophobic or water-insoluble polymers for
use in the compositions of the invention include, for example,
methacrylic acid esters, ethyl cellulose, cellulose acetate,

30 polyvinyl alcohol-maleic anhydride copolymers, B-pinene
polymers, glyceryl esters of wood resins, and combinations of
the foregoing.

[0187]
The coating may also include one or more monomeric

35 materials such as sugars (e.g., lactose, sucrose, fructose and
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The rel ease-retarding material also may conprise polylactic acid,

pol yglycolic acid, or a co-polyner of lactic acid and glycolic acid. The
rel ease- revantyisge7mat eri al 25 optionally includes ot her patidPrilyems2such as
an erosion-pronoting agent (e.g., starch and guns) and/or a sem perneabl e
pol yner. [ &hbolitBed casel t®d{d y.ng sagEnis chwbireHeabfi@cpotdnes 1ah ease 30 .
properties of the conposition, nmay optionally be used in the conpositions
of the i nvERtPEAICThe Y| REE D AFYHiSnd Cadent THRFTIE or CE a1 et i on as

a pore-foroehiq, TYRkeakly adi PR NAJEE akeat es shannelsiddhata,f agishi tate
(e.qg., accelerate) drug rel ease. The pore-former can be organic or 35
i nor gani ¢, iagdugaythareime neitleidml sudhagscdrsbelbedservkiker WO
2012/137?7%6@%@ P2012/ 059825 extracted or | eached fromthe coating in the
envi ronnent” 0 se. The pore-former can conprise one or nore hydrophilic
pol ymers, such a%hbaydoeximps opyuipetinyiloceayl aselubachasde;ivet alhest ear at es

(e.g., alkali netal,K stearates such as .magnesium5 stearate), pol ycarbonates
(1inear poﬂ?@§?¥?sLB? RBYHLr . BIGRE ST SRhP htESrBBﬂﬁf%gg$b%bs f&ccur in

the pol yneexehailg) , t REdcEHMN N atdnPds i1GQRN kiSyNBohppi 88 MsEafiditer.
foregoi ng rel ease-nodi fyi ng agents. [0151] |oThe rel ease-retardi ng materi al
can al so i AGFug&BRlexi Peeairs Adpr icsildglasel Bast 2 orel paksalgevishdh ori fi ce,
or the llbkgilagget9§§§f%§myt&%M\(ﬁ‘ea%%dsQ@BE’ng{i'c?o% £ MG, 4 réangul ar,
square or l'tptical. Such an’exit nmeans may be used 1n osnbtic punp

f or mul at i omsdewhinchmat ecoetsiorg beghdit iimmse 15 devabé &dvaitagd@ib2]o add | n

addition tq the abaove ingredients, .the. conpositions of the invention may
al so contaansaﬁgéﬁf%eﬁu %fﬂF?égﬁég'5@&@Pq§§?e$?§?§? %?bﬁ? %ﬁl%ﬁnﬁs,
| ubri cant s cobindgrsat@r bl aiGeng rd@1 i dshe CotOlimntst dglaandrcanies and

glidants that are conventional in _the pharmaceutical art. [0153] |
Exanpl es ofN&dPEEBI &°1 abFeREMS SHUEGE deeBRrpedaeh dt P eI timalti®dy at e,

gl yceryl;s begkepatepot ghér, at!‘&l?birﬂa{lqryalra%iglin%5f§f5ﬂ PEG) . albx@ipi@s 13f suitable
bi nders i1 nclude wat er-sol ubl'e pol yners,” such as nodified starch,” gel atin,
pol yvi nyl pyeiehtdehethporgatiimng campeisait ioat c. SEXHplesacentiregabbast pEl er s
'Slnﬂ ggﬁ g?gkggg}éggi%%ﬁ]%}?tb% @ G hkt! B5C ol £XAMPLE Hedt L4l gant is

[0189]

Examples of plasticizers‘for ethyl cellulose and other
- 20 . celluloses include plasticizers such as dibutyl sebacate,

diethyl phthalate, triethyl citrate, tributyl citrate,

triacetin, acetylated monoglycerides, phthalate esters, castor

0il, and combinations thereof. '

[0190]

25 Examples of plasticizers for acrylic polymers include
citric acid esters such as triethyl citrate, tributyl citrate,
dibutyl phthalate, 1,2-propylene glycol, polyethylene glycols,
-propylene glycol, diethyl phthalate, castor oil, triacetin,
acetylated monoglycerides, phthalate esters, castor oil, and

30 combinations thereof.

[0191]

A typical coating comprisés (a) a poorly water-permeable
compenent such as an alkyl cellulose (e.qg., ethylcellulése),
such as AQUACOAT (a 30% solution) or SURELEASE (a 25%

35 solution); and (b) a water-soluble component, e.g., an agent
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The conpositions of the invention may include one or nore substrates
conprising Conpound (1). Such substrates may be coated with a sustai ned-
and/ or deweayetw/13297d/ or pr ol onged-rel ease coati ng conpri CHYP2012/059825

rel ease-retarding material. Such 35 conpositions may be used in a

nul tiparti gubat easyssdem cisialelas thWeudBl2nd 3884 PETh 2042 AR82% beads,

i on- exchange resin beads, spheroids, m crospheres, seeds, pellets,

matrices, GPERONERT wpRR dtlerhyAnatilear orcdiacelyyseenet the oiddeé e obtain
t he desiregoﬁ?ggégkled rel ease of Compound (l). The nultiparticulate system
can be presented in 5 a capsule or other suitable unit dosage form such as
a tabl et ol0&% a&chet. [0155] In certain cases, nore than one

mul tiparticul ate_syste y .he used, each, exhibiting dif.ferent N

Char abtet | oti s PEVERTTY Ge (1% dE0arasd pEF oaduboPPh! MF Fhiadey o
various medbaetelgr-wallthk faASersiobhatedalnt esgipal fluid), release in
vivo, size, and conposition. [0156] In sone_cases excifients t o encour age

I
spher oni zah¥VeRo¥Ea yl‘b%l]t}élé?fec'o@éfméﬁyﬁilﬂ(ﬁlt(ﬁék‘é{%?‘?lﬂeu ftdedi ent to form

spheroi ds. -M-ebQehysh @l ddNE11GRId Uleseand Bydrays. | asdasedinpakrabbecare
exanpl es of such” spheronizing agents. Additionally (or alternatively), the

spher oi ds mflytheae avater venlarklinpolliybles igomgheriaps efrebidsy an acrylic
| ; i | ) i i d- et hyl |
ol Yot SRy 80 BGENAY - FORIE! 1 BB, B3R TELACTULLC scl oot acryl ot

copol yner; €. 'In'suc any sust ai ned-rel ease
coat i ng pr agenbxpayhyhodtidel g Matlers<l, nagHubkeprap et meat hgucte ldsi lavssax,

ei t her aloqe or in ixture with a a&t | cohol, or.shellac or z iq. 25
Corogy ' O18. & kPeRAd . R b LR St £ St P Grart ey e
prepared, ten1exasy| eandycditsisRitviong thereofpournt (Watdm-seai@ne and then

spraying the solution onto a substrate, such as a sugar sphere. Optionally,
addi t i onal CPREPRENENIR) ney e fsrakddefprroprtiBetpal PhgneRcWedds in or der

to assisr RQ@gﬁEEiﬁlf}%féﬁk%ﬂ qr@ssbitln}%hngbbgtt Eg,é@@,ﬁéﬁé%a%/l%ressto col or

the solution, “etc. e resulting substrate-active nater

over coat edthnhalobar?2l €t0Ghat eri al to separate the Conpound (1) fromthe
next coatngblggﬁerial, e.g., arelease-retarding 35 material. The barrier
mat eri al y be'a material conprising WD 2012/137971PCT/JP2012/ 059825

In the coating, the weight ratio of the water-soluble

component (b) to the poorly water-permeable portion (a) is

20 typically about 1:4 to about 2:1, such as about 1:2 to about
1:1; for example, about 2:3. The coating typically constitutes
about 1 to about 90% by weight, such as about 2% to about 50%;
for example, about 5 to about 30%, of the weight of the total
composition.

25 [0194]

Preferably, the coating may be a substantially
continuous coat, and substantially hole-free. This is
particularly advantageous, for example, where the coating
provides taste-masking. The phrase “substantially continuous

30 coating” is meant to include a coating that retains a smooth
and.continuous appearance when magnified 1000 times under a
scanning electron microscope, and wherein no holes or breakage
of the coating are evident. Typically, the coating is about
0.005 to about 25 um thick, preferably about 0.05 to about 5

35 pm.
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hydr oxypr opyl nethyl cellul ose. However, any filmformer known in the art
may be used. Preferably, the barrier material increases stability during
processi /yoant/ero7shel f-1ife, w thout affecting the di seorurromossare of the
final product. 5 [0158] In order to achieve the desired rel ease
characterispigs) Conpound (I) may be coated with an anount of

rel ease-retarding material sufficient to obtain a weight-gain |evel of

about 1 to about9B®oRY &Qfe odbdlie gopbingdutcanpbeddigirdm MeygPeatéed o or

| esser amoypt QL E&I&ASE: Gl ‘Eﬂe”%%g'ééjc {%Yex@xﬁi&?.ed 1¢ep&BdLRImotor
exanpl e, on the desired rel ease rate. reover, there may be nore than one
rel ease- r ecaatings mtemradsanded the thetéovat hager Bsl weidd o rvaeicbus ot her

phar maceutical . excipients. 15 _[0159 . The rel ease-retardi ng materi al
may be ih ?ﬁaejc%% rﬁn%f E\bae ?Clqems@%lgt’i ﬁlgf d5hbFT ??g a dispersion of a
hydr ophobi ¢opebynmer. Solvents typically used for application of the

rel ease-retardi ng coati| n%sll ncl ude pharnmaceutically acceptabl e 20 sol vents,

such as water, aRHRH LIRS methetnBaY Peruetfardl JEP hetthin &PétdRPori de,

and conbi natbeBssEHMHASIHRG e 1REJIMRHE] Bfiet Hend s egoi gyl vents. [0160]
The in vivo and/or in vitro release profile of the 25 conpositions of the

i nventi on fegceevaliaredntfegfagiadpbelynpeizettare proiid elnvdydee opti mi sed
by usin I e- -di.ng rial, by j ng .t hi ckness
of the fal BagcheEraRibd SR ALt BhE S EL PLA RndY SRS,
r el ease- r ef ndihgeddiat icatlised, paht epahgng hend ed bdctusosaramint s of 30
rel ease-retardi ng. materi al teriﬂfyt he manner in which a\\r}ybgl astici zer

e

| ]
present i sYSRARHCT VA yiAnGuPﬁgaﬁﬁb% SFOTHH ARG £ER Y BLalP o retardant

materi al, agﬁiéw&du;ﬁﬁkﬁéﬂamyﬂe,iBgrggkgptérgin%X£idmEanshspﬂn%Qbhn@rthe
met hod of manufacture, or by conmbinations of the foregoing. 35 [0161] WO
2012/ 137974PeReopeni yoseagund (1) LR adaptibienr ebhrthssicsdd ngr bei ng

present . in i %, t:he.qrels - I-ng., age. i of a
coati ng%é q%tilgﬁ%{ %;?“ al c&rugil?gﬁ%bgg%ggtggd,gnog %glge at Pﬁl (?ngsﬂéﬁgbgg%]sbe
further cohaedngwithova dswsteaiiméd and/ or del ayed and/or 5 prol onged rel ease
coati ng SU%H&? t hose descri bed herein. The coatings may include a

suf ficient am)u]nt of a hydrophobic material to obtain an increase in the
wei ght of the dostage ofscdbewit ist asabotud 8094 ¢ etlge ,calNuig,2 the aboutnd0%) ,

oL thoush 1 coali ng can | norease 10, vel N o Lhe dosaac form by, a lo
vari abl gs. th8163dting material and a poor solvent for Compound (I).
While Compound (I) may partially dissolve in the solvent, it
is preferable that the active ingredient precipitate out of
the solvent during the spray-drying process more rapidly than
the coating material. The solvent may be selected from
25 alcohols such as methanol and ethanol; halogenated
hydrocarbons such as dichloromethane (methylene chloride};
hydrocarbons such as cyclohexane; and combinations thereof.
[0198] | |
The concentration of polymer in the solvent will
30 normally be less than about 75% by weight, typically about 10
to about 30% by weight. After coating, the coated dosage forms
are typically allowed to cure for about 1 to about 2 hours, at
a temperature of about 50°C to about 60°C.
[0199]
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The conpositions of the invention preferably rel ease Compound (I) slowy,
e.g., when ingested and exposed to 15 gastric fluids, and then to

i nt esti navof2b1w 132971 The control | ed-rel ease profil e of thecrtarmb/eiszns nmay
be altered, for exanple, by varying the anount of rel ease-retardi ng agent,
e. g., hydrophobi theatiesaad , fdmm vigr.yg.ng at kabasayntanf banyrppasdd dyzer
present relative to h dr-oPhobi c material," bﬁgt he 20 inclusjon of additional
i ngr edi ent Y3GFHCBR PR ERR SO dPreMdrg CORBREEABE BRmadf Hv @ or

conbi nati orschhifhesf pEL@0I PhpdHERR] to thosfNgreeMResiAi oS Heditary
invention may be prepared in such a way that, Conmpound (I) is present in

anmor phous Pér freg Pormplatidng neEkermleThel t eneh "ednphoisss are datresded to

mean consi St .di sor n u ' t
posseas 5 SrEpPe ot dh b R R e R e L TS i g
conposi t i osudbaplesrogaayrot ghicatsi co mpessd , ( Lhjeotrponsesr nmomprge Loinpound (1)
with water _and.a 30 pharnmaceuti cal l.y acceptabl e polyneric carrier, and
drying the“\‘#gﬁﬁgeu?gn? o‘?‘?ﬁ%alté]oenﬁrtﬁ)s]idﬁ %ﬁ%gSapFPs nﬁgﬁ%?%% Ertpound (1)
and the polyasuilgteanl f8T1ohdd Al compressionPubhabbgt phat dmceutd caldarq
acceptabl e polyneric carriers 35 include, for exanple, hydroxypropyl -

cel | ul ose, oFetRyRN 63Xt NS PR X0 Do PIBCTEAFP28 20088825 cel | ul ose, |

car boxynpt hybogel | ul ose, sodi um carboxynethyl cellul ose, cellulose acetate

pht hal ate, cell Ul ose acetate butyrate, hydroxyethyl cellul ose, ethyl
cel | ul ose, pol yvithgh picbholes pot yadpflsenese degeran, ddextt i ns,

hydr oxypro -beta- 5 cycl adext.r.in, i,t osan actic/glycolide copol yners,
pol yort hoe%%égpfegs)%f?/%hh%%er a%cgc?(ltpl(ﬂny\?ﬁ%lu (]:CHF%# e%opé?(flvi nyl acetate,

et hyl ene vipaykiatetat&bleestnas beC adl@Falls andi Ebredivéasimm@itsntpalg/acrylic
pol ynmers, nmaltodextrins, |actose, fructose, inositol, trehal ose, naltose,

raffi nose, PFEMBEEYRPHIF by FIT iad}ﬁjné?o( W@)V?nﬁo%@?ﬁ?geﬁ,ﬁ% YIS RATYSES , and

al pha-, ;bet@reariflgdarmes£ye!saxtad Y tardpgerbinal i @hsn ofnd RerdQnge0I Ng
carriers. [0165] Preferred polyneric carriers are one or nore of 15
pol yvi nyl pyer seiLdered - hydvoRfptdgy Lrer hgante| prgosels iy dlepayibspy herein

cel | ul ose, t hyl | ul - Dl.0c r .0X]

propyl ene oxi dteléé 3%%11'poI%?ﬁ#gﬁeKaﬁggg%Mﬁef%ﬁ@% %493{/&%1% %%ﬁ%QgE%P)
typical |l y bas/an avéiayesinededulfamareitght(tgbiabdlly 2n5800cdrocabotttion
3, 000, 000; for, 20, e

pol yrmeric Car F‘Pé?ti . rt{e‘?eéar%g}%t](qj%)g, %Q%C},gﬁggﬁt 914%%1%90 lg%%g; A% frel:he
base andyi weighar mmcend i satder aticant able hsakbgehespCiahdapne oil; for
hydrOChlOrgggmg?ét)ﬂyéié%enated and refined triglycerides of stearic and
’
palmitic acids may be used at about 1 to about 5% by weight in
the powder mix. Additional excipients may be added to enhance
powder flowability and reduce adherence. Compositions of‘the
25 1invention made by direct compression are described in more
detail in the Examples.:
[0201]
Oral dosage forms may be prepared by including én
effective amount of melt-extruded subunits in the form of
30 multiparticles within a capsule. For exampler.a plurality of
- the melt-extruded multiparticulates can be placed in a gelatin
capsule in an amount sufficient to provide the desired release
profile when administered orally. Alternatively, the
. composition may be in the form of microtablets enclosed inside

35 a gelatin capsule. Microtablets typically have a size of 0.5
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25 capabl e of keeping the salt in a honogeneous noncrystalline solid-state
di spersion after the water has been renoved by evaporation; (iii)

chem cal Iwoi2nert379mit h respect to Compound (I1); and (iv) patr/Jpmagvspzytially
wat er - sol ubl e, and nore preferably is fully water-soluble. 30 [0167]
Conpound (L), 7the pel yHEit Q Lajddteimendival esubRYabel cedrd nad ifdrany
order. Typicall t hey are conmbined in such a manner so as to forma

sol ution O?Xéﬁ Bund ?)4 g8%t t he polynmeric carrier. In forming a sol ution
of the pol ygp 3 35 carrier and water, heating the solution is not

general ly V\D 2012/ 137971PCT/ JP2012/ 059825 necessary at | ower
concentrations; Aomeveer of ﬁcsmplrl@fta'lonedaae Hegheibednoeltw atd dwsrin}gr ovi ded

h h d d f
i er i ol & SPRCBPHSY C0 N0 ol Shr S0Pt on K 1t oPeaBrs 08 S s

Compound ( kpmpbhent §li Gsod v gl téasebmhxgrraeea @arbn@rtypbwﬁeﬂ'ornamdtaldny at
about 25 to about 100C, for, exanple, about 45 to about 80C. [0168] The
rati o of CBAYoBREC(PS ¥Pd HE POIGHRSH EYPSr PiefCEBRLR b PRy \AS e d- N8N di ng,

for exampl gucANcbRSoRESECE SBa Y FHoQ:a%% Aretkheakegdi f§dusdyPifalnaweighly ratios |
of polymeric carrier to Conpound (I) are in the range of about 100:1 to

about 0. 5: iorprléaémrbl y Melreoes0: theofaboutatidns giggrridegbbetlog0mayt o

about 2: %I §is gearﬁ\psol u%n%)of 3d %&%E_?%lents dgggglk%&ﬁn%é\%] o, 4 %eed

(prefera e process procee y recove’rlng € wat er
to form a saki dfstlat eexlc fperrsiorknofvnCanpabadagt) in the polyneric carrier.
Any et hod 8% g noval of the water that provides a honbgeneous 20

sol i d- st at é°dP2persi on can be used; suitable methods include evaporation

under vacuum orTﬁ@f@dm@Bé/lﬁmgméVeifh%% ehverapen aha pnosingdertneacysm igrcl ude
rotary evaporation, statjc vacuumdrying, and a conbination thereof. One

skilled inat Héxaf@rlblﬁliﬂéﬂef?fh‘acéuf’?éalfo%-”‘@‘ﬁ%‘ﬁa@iloh% %a??lrlé’aéﬁolsy?‘gﬁe'eféﬁﬁl ne a
25 reaS?ﬁa%ﬁ beupey atnd ethcﬁﬁ MULN MatEr o caaégtmgemved provided the

tenperature | s to cause degra ion or deconposition of the
mat eri al s. [T¢pétall y, evaporation occurs at about 25C to about 100C.

Evapor ati on of shaul d vi de soI d state dispers whi ch |s
honbgeneous andwg% UbStant ﬁci redglof \%\latermpoﬁj (?an?%lgﬁr}?y free"

meant to i tpk¥ntheh mdf@ 150/ IﬂbrSte&Ta@deespehSIamﬁrply@mﬁabduy, Qﬂﬂtaaimﬁlﬂoess than
20% by wei ght of resjdual water, preferably |ess t%n 10% nore pref erably
| ess than 59 n‘B’étaﬁEﬂ‘%‘Pe‘F a?d?‘&l% smtghélﬁ‘xl%? ]9*359?@}1 |Wexp carnauba

2012/ 13297} RE]/ dP20A2] Q59825 wax, a MR¥sGHk ahl aphar nReeUtdcal |y acceptabl e
exci pient can be added to the conpositions of the i nvent'i on. Exanpl es of

phar maceut Eaal sy fateepiab| V1@ cispreses ippé Fugaudpl fiehna warohixl es for
Corpound (Eétr?ﬁf&grémufgffﬁﬁﬁpQE@&S rgglqgﬂiénlc emulsifying wax, a

glycerol behenate, a microcrystalline wax, a nonionic wax, a

paraffin, a petroleum wax, a spermaceti wax, a white wax, and
25 combinations of one or more of the foregoing waxes.

[0205]

A cetyl ester wax suitable for use in the invention
typically has a molecular weight of about 470 to about 490,
and is a mixture containing primarily esters of saturated

30 fatty alcohols and saturated fatty acids. A wax matrix
suitable for use in the compositions of the invention contains
carnauba wax and no other waxy material. Another suitable wax
matrix includes carnauba wax and glycerol behenates. The wax
matrices suitable for use in the invention may be used with or

35 without a coating.
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5 sweeteners, conpression aids, coloring agents, flavoring agents,
suspendi ng agents, dispersing agents, filmformers, printing inks,
| ubri cantwoan/BrI7pr eservat i ves. These exci pi ents may becCugezh1z/nsoazs

conventional manner, and alone or in any conbination. |lo [0171] The
phar maceut ifoabegonpositi on may be formul ated by conventional nethods of
adm xture such as blending, filling, granulation and conpressing. Direct

conpressi on and We® WYRrAarA Y isH Y OkoUeRanpReEhdf rapIficds AT iy Hse

used to 15 f@npubgse dﬁb@f&pamqﬁz;td QRS aBbuthgsh NVRBEL Ofire ANEGE AN RENET
met hods are described and/ or exenplified in nore detail hereinafter. [0172]

Exci pi ent s 4fmyobebadded0 ¥ omaaimereds reedyoabout 0b 020t exanplte, 7%% Hyaci | it at e
manuf acture, . ance it .cont rql | ea enhance product
characte?igFﬁggg g%h%%%ggﬁf%%§§ngﬁiF&f;?geﬁ gﬁ%é %% ?%%?Pacgﬁﬁtability,
and conbi natimahsdéheseothe [ltA3]x ZbExenplaty biypdessl ¢ hadmpmyndeysed to
hel p hol d the dosage formtogether include polyvinyl pyrroljdone,

Y
hydr oxypr ofyFREBsR iPHREE IR B pCOFPPRRBERY (8ePt ul BRECY MY IRARY ose,

hydr oxyet hgbecséhwfsrﬁaysawa De PHbseOWD Nt ONS dh@I8Rfti A Sirfnl/agEant s
(such as croscarnel |l ose 30 sodi um expand when wet, causing tablets to
br eak apar tsefubiheapPBPengitc aldxesaic@n ket HESEr b ea’Y nYu bfaplewdatio.

mat eri al.s. e I i £an s, 615 ude sgal.g t Wi

behenaté? gggngg%ﬁé¥%ig§§éfe, nfﬁ%%éﬁqofﬁ,E%%F%%?%?ﬁ%%égaf3@8%%ﬁggdium

st earyl f urbehtpatst earusedcitthe rWba2012/ 28307 L PGIf JEREH 24069825 t al c,
vegetable il , zinc stear ,, a conbi nati ons, t her eo An exanpl e of a

o Pdant | 5 SPLFELNY TR Taa? (610 BHES SPRURIPT of: bSet | A tigiroicy may
contain a tbl hBoub. 85Usdr@s) antR®ouitnsokbbhBoat natEirsolgiblediiller, or a

conbi nation thereof. Typical water-insoluble fillers include silicon
di oxi de, t PERATERE di bXF e, laltenPRaUtstareartkhol ilf, fesmadAtipAs

pot assi ym powdgred cebdiil 98f: dH SrOGLYRLAbLT P8xCohd U OS& %n%,cqrﬁéi nations
thereof. Typical |o water-soluble fillers 1nclude mater-s&iub e sugars and

sugar al cohellstipe edmeubly dfactasde Wagl Geosgpifality ogeouts XY dse,6hwandse,
dextrose, e he:. corre di g al cohol s_and ot her_,sugar

al cohol s, g%%ﬁggggn%%%i %ﬁ%)%ﬁﬁ' ﬁ%dl?gxéﬁisé??kagg %%;ﬁﬁgﬂafF5§§ﬂ¥ﬁ%réof. 15
[ 0175] to Goopous@d gd)tsanchsamy epiki qfiak addinbdiaesl ney deoyr epared as
subunits or as Pell ts; for e el l etization technique. In

anple, by a neJt
This 't eohnPAaES, ¢ hdSBSGURATER) REfs £ § HEES B TR Tt meng. Canbenetati i h a
bi nder apdaethgfesent, the carnauba wax typically comprises at least

about 85% of the waxy material present, the balance being made
up of a combination of glyceryl behenate and castbr wax.
[0207]
Fatty acids and fatty acid soaps may be present in the
25 waxy dosage form. 1In some cases, the fatty acids and/or fatty
acid soaps can replace a portion of the wax material. These
optional fatty acids and fatty acid soaps can be those that
are generally used in the pharmaceutical industry as tableting
lubricants. Such fatty acids and fatty acid socaps include
30 solid fatty acids (for example, fatty acids having about 16 to
about 22 carbon atoms), the alkaline earth metal salts thereof
(particularly the magnesium and calcium salts), and
combinations of the foregoing.

[0208]

14



20 optional inert ingredients, and thereafter the mxture is pelletized,
e.g., by nechanically working the mxture in a high shear mxer to formthe
pel | ets. B9 20fe13t1m "pel | ets", we include pellets, gramrarasoizpivezes and
beads. Thereafter, the pellets can be sieved in order to obtain pellets of

the 25 requisitersi z&kafl/,6lthe fatthachindgn waterdati dayeial.soThe in
particulate form_and typically has a nelting point above about 40C
Sui t abl e bPREEPNZLHEYEHNE eClidfc ictde TRYEY 0§RRRE edV R RFCTHNL, FFChydr ogenat ed

veget abl e i} r ry f atesof abt I J f.a id esters,
fatty aci deg#}%g?%e%%ycgnl %%ﬁ%gt i@tcf)ngpt ﬁ%r%%??g%'(%%f Cf}aHaelt yco%s%a%ge forms
may be prepaigdttof ittt ude ax 3Gtefrfiedt i sechnasinbait subimia®udoitzai ni ng
Conpound_ ( and 6 2012/ 137971PCT[,JP2012/,059825 .optional |y other
aet ve abohts SREmRE Y GYAT it PBRPLT BT bsbr Gt [ pert e G fTa
capsul e. Feneexan®l eveighd wrfalthey makt riml nhpariaTul ates may be placed.in a
gel atin capsule in an anount sufficient to provide a release profile, as
defined 5 &B602l [0178] Subunits (e.g., in the form of

nul tiparticul atepl FBYphe GHPHRSSES il At 28n0r ehe tRADL & URNG GRRVERL i onal
tabl eti ng equi pment” and standard techni ques. The tablet formulation may 10

i ncl ude exteptedtandustedd o farana}atpl eomaaundefl) disirntmgley., | actose);
granul atjn i sint L age ' rnstar . _hi ndi gents
(oo o adeRRth b i SRt 00hE Shaftpadk TEHIES el B B9p 5950
15Al t er nat anél yhesublhnidd teort propeyg €bapourkbdydnt ayrcdusity, onakl y cont ai ni ng
additional active agents nay be subjected to an extrusi on process, the
resul ting BkErutAte théhW&hdsRIpedSrads PabFEtse b3t fetHodP K oviR A t he

art. The digngbent s hen,@XrasdetnaRerblhe 060 gh ttPUBo M AE | F0 agjust ed
to vary the thickness of the extruded strands. Furthernore, the exit port

of the extPhdcrdnggAHEAL MR Ys et BBFEISHARR; OPbHORXBRNICETOMe 2188-ong or
i 1208 mol ROt T et BRreI s tEes” htue r e Eu L oF o Ea ot Tne.
colloidal silicon dioxide. Hydrophobic silicon dioxide may
typically be used in amounts of less than or equal to about
0.5% by weight of the matrix material; however, individual
formulations)can be varied, as required. The blend of the waxy
20 grénulate and the processing aids, if any, may be compressed,
and then optionally coated.
[0210] ‘ ‘
The wax formulation may be formulated into any suitable
dosage form, for example, coated (e.g., with a functional
25 coating composition or a non-function related coating
composition) or uncoated tablets, compressed pellets contained
in capsules, or loose-powder or powder-~filled capsules.
[0211]
' When the coating composition is a functional coating
30 composition, it typically comprises a water-insoluble
component and a water-soluble component. When. the coating
composition is a non-functional coating composition, it

typically comprises a water-soluble component, preferably in

the absence of a water-insoluble component. The coating
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25 [0180] A nmelt-extruded nultiparticul ate system can be, for
exanple, in the formof granules, spheroids, pellets, or the Ilike,

dependi ngwvopory/B3hgiext ruder exit orifice. The terns "nelPCTAR2NL/0EE2S

mul tiparticulate(s)”, "nelt-extruded 30 nultiparticulate systen(s)" and
"mel t - extr udedopatiocl sy @merised phatrencbhangeably hdecebtpblandivespi cal ly

i ncl ude a ELuraIity of subunits, preferably of simlar size and/or shape.
The mel t - eREPHABES muP¥ i PRt R &6/ e typically about 0.1 to about 12 mm
in length, japdoabout 0.1 to about 5 mmin 35 dianeter. In addition, the
mel t - ext ruéed mul tiparticulates can be any geonetrical shape within this
si ze range. AltePpat¢yeribed mdoserr (H&t €OBRASEERPLY De Ehr initantdesired

| engt hs, _apd. dj.ui in i S d; (1 i i for
 pel 1 ot ohiHoR hPgEad Bk, 1 mdlS SRy TARALRCI dqa ik idodq [Rfpheen
descri bed hé&)ei Mivontfaime, Compowad bynubadieptnanallso dddilidenah active
agents’'in the formof particles, Such p icles may be, conpressed into a
tabl et ; na?gBELp?%s%§Q£%¥PQ1Qﬁnngﬁogﬁgn?&%f13 ﬁ%%t%ﬁtﬁﬁ§age io form such
as a taste{gmsked dosage form a press-coated dosage form or an
enteric-coated dosage form or may be contained in a capsule, osnotic punp
dosage form or GRfefa¥osAugedrimns desgribstohepati®r e alagfie Powder

particl ¢s) nBEesent i b8 4 e LPhHe & 8mBNE 0k o2mCeaf et do eglf%mgan%tﬁ%

particles may have a particle size of about 1 gmto about™ 2
pr ef er abl yCabhpatn@5(§mvwio-tabdet m20Q g fooneapgedenbbts. afbet g38nghete
about 150 gm The core Qi ment E%pic

a

1y has_a partigle size 20
di stribution &P?ﬁ y?ﬁﬁﬁe£$'3pjéboufn%oﬁxaﬁfef6i§3§o Foth alWﬁﬁﬁ%ﬁ'stgﬁgies
in size andegshapemgantlhedtbt cdmpedre dlentdiagathaggradherecd hetqpard i cl es.
cont ai ni ng Conpound (1) are of different size and shape, polyneric coating
25 nateri APEOShaR: a8 ﬁ%ﬁr% 11 GOBPRRTSABAGERE GFFTGrEHt |5 o Badhe |
particles fherekoremnd ndthopr ahor abkend prcsnat ek dosage o ehes hhat xnost, i f
not all, particles of the dosage form have substantially the sanme size and

shape, so vh&h &hBurehi¢ny preless a sopefuertéontt ofPainthd nai ntai ned. 30
[0184] 213? conposi tions described herein may be coated with a coating
mat eri al . +Re coating typically conprises about 0 to about 90% by wei ght of
t he conposi ti on. THhecouatsing aret efi &het ypveatiyni mey uokesira ol yiveam of
preferablyp%eLnggggrfgg%hlations. Such formulations comprise a core
20 composition containing Compound (I) with a coating composition
press-coated on the core. The core_composition typically
comprises a waxy maferial containing Compound (I). The coating
composition typically comprises a hydrophilic polymer, and
optionally Compound (I).
25 [0215]

The waxy material of the core composition is typically a
hydrophobic waxy material capable of providing the controlled
release of Compound (I). Such waxy materials may be, for
example, carnauba wax, tribehenin, fatty alcohols

30 (particularly those having 12-24 carbon atoms, such as lauryl
alcohol, myristyl alcohol, stearyl alcohol, palmityl alcohol,
etc.), fatty acids (particularly those having 12-24 carbon

atoms, such as lauric acid, myristic acid, stearic acid,

palmitic acid, etc.), polyethylenes, castor wax, Cig.30 fatty
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35 polymer, for exanple, nethyl cellulose, ethyl cellul ose, WO

2012/ 137971PCT/ JP2012/ 059825 hydr oxypropyl cellul ose, hydroxypropyl nethyl
cel | ul osevolyriszymut yl net hyl cel l ul ose, cell ul ose acetrargpzuagbistose
propi onate, cellul ose acetate propionate, cellul ose acetate butyrate,
cel | ul ose acetateighybat bdes, caydoaxyebivl cobmbehhtl ©s€, ot edrallqaseore
triacetate, cehlulose suhfhate sodium salt, poly(nethyl methacrylate),

pol y( et hyl °hetA&ct9Fe¥dnd pRXRSUtyl net hacryl ate), pol y(i sobut yl

met hacryl atig»jspol y(hexyl nethacrylate), poly(phenyl nethacrylate),

pol y(net hyl acryl ate), poly(isopropyl acrylate), poly(isobutyl lo

acryl ate), pol y(tee yophuickiyd sodymeli g Shel oeadens i egnpgbl yiatrhyilsene,
pol ypr opyl : ( lycaql) .. .po e i ol y{ et hyl ene
terephth%lgpgf?gg% f%%?%%fqggé%%gfg?lgoké%vgﬁé g?@%%%t§§?%ﬂ(%f¥, pol y(vi nyl
acetate), pohpoundylIchl @n egpmppel g¥i aytpys riofdcgie, 1 iangodgniirnati ans 15

t hereof. [Q185] . The coating, material may be water-soluble or
w1 s bEBRTETOEBHIE i B S T ofls RGENP BLE ¢ det ELHERE e 1S
pref erabl e1hopHs€i dudt &f -H e MRl&NoLKIBLLoSHI pabife 20 wWRhapbikRsekubl e

pol ymers include ethyl cellulose or dispersions of ethyl cellul ose; acrylic
and/ or net REERyhYEresyakkpb|Gatdid oseePrdBsEsS ateEHE@S, butyrates or

pr opi onat e§,,q 5« GOPR Y IRY 8119 s AT geﬁ Q 1 i | ow
quaterngéy gnnnﬁ uﬁ?%ontent;szné cgﬁbingt?gggbg?ﬁ%%ééigﬁé%%?ngga "pol yners.
[ 0186] hydrpxepeopetndiyidriophidhileoser (WHMPEDN ;i nsol ubl e pol ynmers for use in
the conpositi,ons. of t i.nvent.i.on incl for exanple, nethacrylic acid
esters, eth¥9r86¥?5?%%eftQ¥ﬁq%ﬁ%%;§S cé#ggg?'so pol yvi nyl al cohol - nal ei ¢

anhydri de agpobyperSpyPorppianelnallyser SHpgtyceryl esters of wood resins,
and conbi nations of the foregoing. [0187% The coating, may. al so include one
%ﬁiﬂ?eaéHg §

or more noABAEPTFEPBEP YR Y i ar sae. PRty fudngser
fruct ose; apdr88oYWA RO12L AP EH1IRE042/ 059825 mannitol ), salts (e.g.,

sodi um chl ori de and potassium~chloride), and organic acids (e.g., fumaric
aci d, succilA#é7hcid, tartaric acid and lactic acid). The coating may al so

i nclude therein §o{ﬁ|{ﬁg’céﬂ§hxﬁ&mgﬁ%§5hbggdegﬁéig%ating composition

may independently include a filler, such as a .water-soluble or
insoluble filler, or a mixture thereof. Examples of water-

20 insoluble fillers include talc, and calcium salts such as a
calcium phosphate, e.g., a dicalcium phosphate. If there is a
filler in the coating composition, it can be the same as the
filler in the core composition, if any, or different. For
example, the core composition may include a water-soluble

25 filler, while the coating composition may include a water-
insoluble filler.

[0218]
Optional excipients can also be present in the core
composition and/or the coating composition.' Such excipients

30 include lubricants (such as talc and magnesium stearate),
glidants (such as fumed or colloidal silica), pH modifiers
(such as acids, bases and buffer systems), pharmaceutically
useful processing aids,_and combinations of one or more of the
foregoing excipients. Excipients in the compositions can be

35 the same as those in the core compositions, or different.
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5 [0188] The coating conmposition may include additives that inprove

t he physical properties of the coating film For exanple, the coating
conposi t iwo 20my13compri se a plasticizer. For exanple, beeauge2mt/nhs2s
cellulose has a relatively high lo glass transition tenperature and does
not form fliezibhe filns under normal coating conditions, it may be

advant ageous to add a plasticizer to the ethyl cellul ose before using it as
a coating nateri al. OtRekriE 150 HEeapeese—6P2pl AFPE FeiORHicI e FATF a

coating Sobgﬁlgggit§o§a§&§3%r¥t@e ERERLLAL PN #2x9f mifer 20l YRl typically
ranging fromO to about 50% by wei ght of the coating conposition. Suitable
concent r at bphsonélt decippentii zere repibeldet bleanded bygettharnend
experinmentation, [0189]. Exannl of plastigiz for ethyl .cell ul d
other 200 caPIEr53eet; Fer baa praaet chers sihf Ll i skeareaeh 2y
pht hal at e, at suétAyle cotdat ef taddiutiyin.ci That € rdd inkpetdan blateleyl ated

nonogl yceri des, phthal ate esters, castor oil, and conbi nations thereof.

[0190]'25E§§ﬁﬁ#é§gonBWaEQ?(ﬁ@ﬁ%@?sﬁoWoéBP§lF8m88P9ﬂErsa?%éWHﬂb citric acid

esters suchyaselbh oLy agdidPtighe EAYY ot bt atEmpShdhty! RRt hal ate,
1, 2-propyl ene glycol,” polyethylene glycols, propylene glycol, diethyl
pht hal at e, a¢4stoat&VE  PXeGeRetish toadetlyl dhedvwaBnoghy dekereComiung atle

eSteF5’18a§58Fog££ n?fdeé%égﬁgﬂﬁé“THﬂ%“%h%hﬁ%§9Ed 19491001 £ ernathyby Rl Cal
coating conprises ?a a poorly water-permeabl e conponent such as an’al kyl
cel l ul ose Cemgouneét hy) cerdxlask)anys welt iasaAQeRCOATefias 3% dud Uilicordedor
SURELEASE (a 25% 35 sol ution); .an a ter-so] ubl e conponent, e.qg., an
Sgent VID 50957197 or b YPIEIAGSEEo b RaLCRRE b IT CHaIEIG (HIOGEH  he
poor |y wat ghiipengeabl ereemesaeat, Upps tbei AyElad ik Hrcali $sokdlinen ehtbhe
sol ubl e conponent. [0192] 5Preferably, the water-soluble conponent (b) is a
| ow ol ecFaPUhwes gh? ™ pePIRAS OMef e §°PreE-g., hydroxyal kyl cel | ul ose,
hydroxy?kabégbgylcelIulose), car boxynet hyl cel | ul ose, or salts thereof.

Particul ar exanpl es of these water-soluble polyneric materials include /o
hydr oxyet hyl cel | Gypsealhydridxy maopsylcosiplogitden hydpoxyetdgd et hyitdelthd ose,

nych oxyor RN RELLI 036 8 G STURELL, SAbIIB RO
conmponent (hxthsrpeedesabltiofoptaloatilvald@ikovnabl esat aigs. The
additional coatings can be pH-dependent or pH-independent,
20 aesthetic or functional, and can contain Compound (I) or a
different active agent. |
[0221]
If Compound (I) is present in the coating composition,
the molar ratio of Compound (I) in the core to Compound (I) in
25 the coating composition is about 500:1 to about 1:10, such as
about 100:1 to about 1:5; e.g., about 10:1 to about 1:1.
[0222]
A preferred press—coat formulation comprises a core
composition comprising Compound (I) coated with a coating
30 composition comprising hydroxypropylmethyl cellulose (HPMC).
The core composition optionally comprises. one or more waxy
materials, e.g., carnauba wax; and the coating composition
optionally comprises Compound (I). Such press coat
formulations may be prepared by press-coating the goating

35 composition onto the core composition.
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15 weight, preferably |ess than about 25,000, preferably |ess than about

21, 000. [0193] In the coating, the weight ratio of the water-soluble
conmponentwQlp12413747me poorly wat er - per meabl e portion (a) PC3/JIRD1RYPRZRAI | Y
about 1:4 to about 2:1, such as about 1:2 to about 1:1; for exanple, about
2:3. The cgabpBy typlcaIIy constitutes about 1 to about 90% by wei ght, such
as about 2% to about 50% for exa about 5 to about 30% of the weight
of the total conpdgi¢PErLsYE qEL z”ﬁo the invepgéparBay yoe tHIRYHAY 5%y may be a

substant [ al,kyngoALAIUOUS, GRAtae AL 1S A0ASLLY gl tfer&l%oﬁ@g,s ubSs

particul arly advant ageous, for exanpl™é, where the coating provid
t ast e- maskPAgot Thepphs sisee "gulsistldveiralCoypoondi hlbust 30 @mnnnqkiéd gaﬂeant to

i nclude a §8%8£ that etain h angycoggifuous Abpear ance when

nagnifiea tF s ™ an raQ§5§§§H%I +8fec CYOE%%pe and Wherei n no

hol es or bpeahagsl@fmémﬁranéuéunldmnalagldeabreTypaﬁaééntatﬂﬁaanxméay; is
about 0.005 to about 25 t.tmthick, preferably about 0.05 to about 5 35
1. 1M WO 28Y9/ $3TRTAPETT J PO S/ UBERSH t [ 698BF15ing Comprrns (e BF t he

coatings dgsgelbedmbel £iy Y led+sedphBnt h8yeeMpesi simns @f1 theyRicect
invention. If two or nore coatings are present, the coating material used

for each 5ec&pandalglemyrielnheaneses) osughf ﬁéréﬂtOSI[lQﬁlQ@}lly activgny
sui tabl ¢ ”g%'i‘gﬂ fay A& yse tBOQBQEYf&Pﬁ{ f&aéwéffler@aoc%%%% Lhatk ey, be

used |nc? np[e Oor canmplex codcervation adi al” pol ynmeri zati on,
liquid drymagbrhmetmaramMatHuﬂnmmanaﬂwcdgebamunad spriaye diatingg of the

spray-chillin fluidized bed co , coating and electrostatic
deposi ti on™ %ggﬁ%ita A SFUESHt i h ﬁgsﬁgQTY%ﬁ‘%ﬁgﬂﬁgqacﬁF 84 "Por
exanpl e, byomspbaydd(y)j nge f4 apra rsuspenNskes enrdi§pessi @i ofmdGampound (1) in

a solution of the coating 15 conp05|t|on including a folyner in a sol vent
in a dryi n§OYRELIRENY Ry RETWIBW 93 RE1ffogotp-9-. a nt is

used t0,appLYe] h1§¥C19§é'atgclc;rh%IS(%lh‘ée%Tsmb%leé@i?rQ-@!:_Yv@rljr_olrtgﬂ{a qne%@e\fent
that is a good sofvent tor 20 the coating material and poor~ sol vent for

Conpound (HP224]

The osmotic pump formulation typically comprises a
semipermeable membrane; for example, a capsule, tablet or
other dosage form typically having an outer wall comprising a

20 selectively semipermeable material. The selectively permeable
material preferably has the follcwing characteristics: (1) it
does not adversely affect a host or animal; (ii) it is
permeable to the passage of an external aqueous fluid, such as
water or biological fluids, while remaining essentially

25 1mpermeable to the passage of Compound (I); (iii) it is
substantially insoluble in body fluids, (iv) it is non-toxic;
and (v) it is non-erodible in the environments to which it is
subjected.

[0225]

30 Representative materials for forming the selectively
semipermeable wall include semipermeable homopolymers and
copolymers. Suitable materials include, for example, cellulose
esters, cellulose monocesters, cellulose diesters, cellulose
triesters, cellulose ethers, cellulose ester-ethers, and

735 combinations thereof. These cellulosic polymefs have a degree
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Whi | e Conpound (1) may partially dissolve in the solvent, it is preferable
that the active ingredient precipitate out of the solvent during the
spray-dr Wogorisegss nore rapidly than the coating nat ePCalJP20Iessszi vent
may be sel ected from 25 al cohols such as methanol and et hanol; hal ogenated -

hydrocarbogs susst asutthchl @omehhaneitmehhyl esgLedd £ ide)t JTy direeaekons
such as cycl| ohexane; and conbi natjons thereof. [0198] The concentration of

pol ymer i nthaR QofQetOud 13- 36NAor ARITSE KR | VRS YA 18BG UL S7TEDE b VaER ML |
typically abeuylr 10¢ i aboun 30%BY %agbﬁalf{,tqfe%i&&t@e coated dosage

forns are typically aIIowed to cure for abo to about 2 hours, at a
terrperaturenbfdmmcmmtamatt 8eCe pe¢9otepiixed by a Substituting

2012/ 137971PgT/JP2012/ 0598Et 3 into ano@ﬁegosg e for g abl et) can be
pr epar ed’ b? vari ous conventional ot Xi ng cONMI %utl on 5ﬁ yPaB? c%?l on

t echni quesuneadtdry EppaEntally blﬁo&emﬁketéeyl s1ib & thiet etheimvsitohy  of  dr ug
formul ati ons. . Exanpl es of such techni ques are direct 5 cqnpression (u5| ng

appr opri at Eelﬁhﬁﬁ%ﬁé%a%]r?d RAIGDSEHEPERLPE FrevPs atf e rdt &5 rafletinRy tpr ess),

i nj ection- 306y EONPIESS) 10N IR ghafa:bggns ue&a@&@}z@i A fiihted Hatai e,
conpression unit, granulation followe ngr ession, and extrusion into a
&

mol d or t oahkybsarherate t ¢l lsud forasel éﬁ@t lew{m@):]e \When particles or
t abl ets a f g?gf by direct conpression, the addition of lubricants to the
parti cl es/ s may be hel pful and sorreti nmes inportant to pronote powder
flow and to prevertiercappicnd ivkeliyheepaperotéabll® ridtreaid Irgg jﬂfdlunife ,afpartion

of the particle t he press is relieved. Any of the bricants
previ ousl y© ﬁ%@%i?’oe%?rhﬁé’ﬁﬁs% liﬁg Us(éaﬂ'?’f%?%r?ﬁfywt?&q c YlREFude
magnesi um ﬁiﬁ@é@l@t@ﬁcﬂéﬂlu&@@leuﬁbé‘t@@éy' céUD@I@{E@ dita@étCané,y dellalose
concentration of about 0.1 to about 10% e. about 25 to about 3% by 20

wei ght i n Fhd2pobRfe?’ Mopo - and- h?&ﬂo@éha?%%l %@%@aﬂl@wqat%r meRgmpl e,
hydr ogepat gd_ angdy r@_r?m%qléerdyqlaseggrlﬁlsﬁoof ﬁieaéﬂl& @ﬂfLa%Jﬁ E S a%es may be

used at about 1 to about 5% by weig e powder m X. ti onal
exci pi ent scomlyihet mafdedit Gf)@ntf@meeOpoqdmatérmdabq I |&<¢H@ﬁdryegu¢wadher ence.

Fﬁﬁpﬁgflet hg?g? fI Lh§%1215 'Og\égﬁéé%gfgagﬁf@{gd' Lrget £omy eCSS|20r§ are descrl bed
acetyl content of about 32 to about 40%; cellulose diacetate
having a DS of 1 to 2, and an acetyl content of about 21 to.

20 about 35%; and cellulose triacetate having a DS of 2 to 3, and
an acetyl content of about 34 to about 45%. Other examples of
cellulosic polymers include cellulose propionate having a DS
of 1.8 and a propionyl content of about 38.5%; cellulose
acetate propionate having an acetyl content of about 1.5 to

25 about 7%, and a propionyl content of about 39 to about 42%;
and cellulose acetate propionate having an acetyl content of
about 2.5% to about 3%, an average propionyl content of about
39 to about 45% and a hydroxyl content of about 2.8% to about
5.4%. Further exemplary cellulosic polymers include cellulose

30 acetate butyrate having a DS of 1.8, an acetyl content of
about 13 to about 15% and a butyryl content of about 34% to
about 39%; and cellulose acetate butyrate having an acetyl
content of about 2 to about 29.5%, a butyryl content of about
17 to about 53%, and a hydroxyl content of about 0.5% to about

35 4.7%. Still further examples of suitable cellulosic polymers
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Oral dosage fornms may be prepared by including an effective anmount of

nmel t-extruded subunits in the formof 30 nmultiparticles within a capsule.
For exanpwe,2oe/phammal ity of the nelt-extruded nul ti partipculjatagovars be
placed in a gelatin capsule in an anount sufficient to provide the desired
rel ease prohihedyhes RdBIY strasegiarak! Mavdl depgads vely,td e eposist i on
may be in the formof mcrotablets enclosed inside 35 a gelatin capsule.

M cr ot abl eF8LliypPeal 15l vharadcsi £eléfloss typlognara 3 T SPP2012/ 059825
to 7 mMmin I st. g i.oR, t exanple, 3 to 4
mm [0202]t£?§%%%g%9%$ fﬁgﬁu g%ﬁogglggggagggéiﬁgg§be dﬂﬁggﬁ%aving 5
preferred tomposeivmatd;t dedlidose dndetstoodavivag ams off tthe com@erent s
descri bed as .being in one type_of fornulation may alsq be used in

anot her ?yﬁ%cgfa?oﬁégﬁﬁiqﬁﬁn S A ﬁghcgg¥%f%%%ﬁ%ﬂﬁﬁﬁgiﬁh 'not be |isted
as bei ng usetliloideadiddiaindaaeyubati 08l lVboeover caphel f1af;muiadddons

descri bed below nmay /0 al so contain any of the excipients described above,
or indeed SRYLBIOTRLTESTi SHE EﬁoﬁﬁlXHl?ﬁ% aretatorpgjerate, The
conposi ti ops) oh1dde damentd QudmYake, i Belng1 b0 M Afpforyere fidilation. A
wax formulation is a solid dosage form 15 conpri'sing the Conpound (I) in a
waxy matrigelloPozg aietatex ordeacese, usedlithoshevalens thadmightehe and

| nvention gRY) HE.sd O%ceet)%?ltrg)lh% t%ﬁo%'EBEpr?gSc%&n@{&o%{‘s' ¥ Gpi@x, an anionic
enul si fyi ng wax, a bl eached X, ‘a caf nauba wax, a cé{yl ester wax, a
beeswax, afcas¢oingianellancaid poflymagswax such as a cationic enul sifying
wax, a cetrbg}gf enmul si fying wax, or a nonionic enulsifying wax, a gl ycerol
behenat e, A ocrystalline wax, a nonionic wax, a paraffin, a petrol eum
wax, a sper macetdtN@X,pdk aMtilg 19axuiaad1&5s6RbE AAtdNs f1 aRe-s0r nore of

t he foregoi ng waxes. [0205] A cetyl ester wax suitable for use in the
i nventi on typledtl yEHaLx@nrdiec argtahdpnee ofl il 473 ud osisogcerate . and
s a m X ure) conial NGl Mk hEaehRhse Ol coptwaled, h farty al cohol s and
saturated fatty acids. A wax frix suitable for use In the conpositions of
t he i nventiebhybradiarsitear calbalwar dhdehby bathencawadta et exerdiperirabher

sui tabl e vax nBI{é)%ilg%HHd%% %aEE%Ub81“9§e€Q§n§|VCQQQJ q§he% %es. The wax
matrices sﬁl%%%We(?dr Ude B ERE - Tnvent I'oR ey~ be USEF W TH “or

polysulfanes, semipermeable sulfonated polystyrenes, cross-—

linked"seléctively semipermeable polymers formed by the

20 coprecipitation of a polyanion and a polycation, semipermeable
silicon rubbers, semipermeable polystyrene derivatives,
semipermeable poly(sodium styrenesulfonate), semipermeable
poly(vinylbenzylfrimethyl)ammonium chloride polymers; and
combinations comprising the foregoing polymers, including

25 combinations with one or more of the selectively permeable
materials listed in the preceding paragraph.
[0228]

The osmotically expandable driving member (or osmotic

push layer) of the Qsmotic pump dosagé form is typically a

30 swellable and expandable inner layer. The materials suitable
for forming the osmotic push layer include polymeric materials
and/or polymeric materials blended with osmotic agents, both
of which typically interact with water or a biological fluid,
absorb the fluid, and swell or expand to an equilibrium state

35 in the presence of the fluid without dissolving. Preferably,
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35 without a coating. WO 2012/137971PCT/JP2012/059825 [0206] The
wax material may be used in the range of about 30 to about 95% preferably
40 to abowO 2889437970r e preferably about 45 to about 80% Poogr2qme/esssrabl y
about 50% to about 75% by 5 weight of the total weight of the matrix

material. The pemgmsdesh®fild hecimiird xheaternakyi sot yetgah |y Sopmiotinghr(d ) ,
al t hough ot her optional conponents (e.g., fatty acid soaps; see bel ow) may
al so be prégeRtiopnen aPIOMFNAIBE I WaReBOLEMEE O L e fiel & nHiortHt Riaxes

can be used,i-p ggy@g{é 6@5% Bl dA iR seXAlR! Banl fwél £8P Ngid R

carnauba wax and gfyceryl behenate is used, the relative anounts of each
wax is typiacakeky hboutdogreer 6ppaIasrdarnavbabhaikngfon @xanpl2,t®9 to
about 85 parts d.about t 0 .about 40 parts glyceryl behenate (for
exanpl e, 51%l 8ugb§§t figgp‘é(?]tls ¢ 1WHSmil ati ons 15 that have a combi nation
of carnaubgoeag]and castor wax, the relative anobunts of each wax is

typically about 99 .to 60 parts carnauba wax (for exanple, 99 to about 85
parts), and aboufUiteBlapeirlAPisar BNt 1GaROtFBFL 3xaip TR, KO Shout

15 parts). \MheRotahBaYPac e HAERIMsshehenatieorandyeasy ok r v 120,10 E
present, the carnauba wax typically conprises at |east about 85% of the

waxy mat er iThe presenlinkpecdalkmcevwsdiond gadeocnpcobonrdsonbihmation of

gl yceryl b a [ Q20 i f i.d soaps
Toy be” B o SangEE- | nenbIncthay B Sk BEMY OO P \Bhelie) Sors
and/ or fatbyigind sapgnadr mepladela peefubnfof the pweecardt @urgloseThese

optional fatt cids,and fatt ci.d sgaps can.b hose that are generally
doed T nanaRRaEate Mur e 2R TARERD haBT ean o TG ol ot ry

aci ds and fatgytasEdaseapss; ol ude a3dugols, dobabby; agdUsv{hprpexaipldnd at ty
aci ds having about 16 _to about 22 carbon atons t he al kal 1 ne_earth netal

sal ts ther 86ViPfaft PebP@rFr el Ty s AtRand OZcQPEi fith 3P Ts) 36 Q{07
conbi nat,j OQ%iQBiEpﬁn&Oé%Pér{‘ﬂc r{ﬁ&%lels\épp%Q%éiéZﬁzelE&Jéﬂ Rl 42825

For exanple, the fatty acid can be stearic acid. The optional fatty acids
and fatty pedpdyvinkiénapeeseht hawiaga ypilowl byetsed rasadwuht 2 gfwalpakd eabout

1008 91 1o 958 BL 0L, Lo LI AR Lk BUEH, 2, UM, 0wt
wei ght of thepoat tisnnadestiading 023%y1l cellulose mixed with a sparingly
crosslinked agar; a water-swellable copolymer produced by a
20 dispersion of finely divided copolymer of maleic anhydride
with styrene, ethylene, propylene, or isobutyiene; water-
swellable polymers of N-vinyl lactams; and combinations of the
foregoing polymers.
[0230] 4
25 Other geiable, fluid—absorbinq and retaining polymers
useful for forming the osmotic push layer include pectins
having a molecular weight ranging about 30,000 to about
300,000; polysaccharides such as agar, acacia, karaya,
tragacanth, algins . and guar; poly(carboxylic acids) and their
30 salt derivatives; polyacrylamides; water-swellable indene
maleic anhydride polymers; polyacrylic acid having a molecular
weight of about 80,000 to about 200,000; polyethylene oxide
polymers having a molecular weight of about 100,000 to about
5,000,000 (bﬁt may be higher); starch graft copolymers,

35 polyanion and polycation exchange polymers, starch-
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To prepare the wax formul ation, the wax or waxes may be nelted and used to
granul ate Conpound (I) using nelt- /0 granul ation techniques. The granul ate
may be alwower/t3®7¢ool, and then mlled to a proper sizeCTAduapdIgEOUS| Y,
the granulate is mlled to an average particle size of about 75 Rmto about
850 pm pr ebelyabkyla]bﬂuflﬂé(bq;tmliymeab;outacﬁiaam pdbgneis | ekigreaudmt e may
be m xed with ogtlonal processugqialds 15 The 8FOC€SSIng ai ds include, for

exanpl e, hy8P8pRBBLL1EDI ik % dR @rextdad F@HW%%h%%W%ré?q¥Qkﬂ?%h oxi de

may typi caklkyghe; ugedst dr SMOUHS fl UBsS tahamxeﬁreqeel ct8s SOy 5% by
wei ght of the matrix material; however, individual formulations can be

vari ed, asPpaéyuingd. aﬂ¢@b¢ﬂe§nﬁ<ﬂthH@—wa%y12® granal adenand adie pr ocessi ng
d f t 0
The wax T onmiratiBecras B aitn e nes ahs A e P S B 1 or

exanpl e, coafledulergueight hofa damat 14908810 26 ebatit nhOCPOPDdSidricdnN or a
non-function elated co C osi.tion) .or uncoated tablets, conpressed
pel | ets cofff&PnEd ?ﬂn%a%édﬂg% ‘%EEQQ%§§ePB&%88FSor powder - fi | | ed capsul es.
[0211] Whenobhejcoating conposition is a functional coating 30 conposition
it typically conErlses a water-insoluble conmponent and a water-sol uble

cormponent . Wen The ee&e?wlcwatndeﬁlﬁsdalﬁeﬂgfhﬁzero@f@t%aﬁmmﬁw
conposi Egogﬁggt d§¥9{;&a%&}’m e W%%lﬁ%i#b&gm%{‘@m\%ﬁc% abl'y

inthe a a“water-in qu e conponent. The coating
2012/13797@9@@b0ﬁ@01@$@5§8@5 ddrtosian e magdceapisseophakerats=lti cal |y
acceptable nts m Xt ures here escr.i bed above,
the- bompos PTERE BroTRE Thy B Bty 1o AT P s B SrE bt A EUMGE agent s
in additi ogiteuSesnosnsd) ) suthepehagents h@re\/aa(yﬁﬂfmptdmtm)alabso
include an active agent in addition to_Conpound the matri x. [0213]

The wax foPiPSHiBRsSAHELGT Heth thértés ﬁo%ﬁplﬁelﬁaﬁﬁeb§IUld absorbed into

15 the swellable polymer, and exhibit an osmotic pressure
gradient across the semipermeable wall against an exterior
fluid. |
[0232]

Suitable osmagents include, for example, solid compounds

20 such as magnesium sulfate, magnesium chlcride, sodium
chloride, lithium chloride, potassium sulfate, sodium sulfate,
mannitol, urea, sorbitol, inositol, sucrose, glucose, ahd
combinations thereof. The osmotic pressure of the osmagents is
typically about 0 to about 500 atm, but may be higher.

25 [0233]

The swellable, expandable polymer of the osmotically
expandable driving layer may, in addition to providing a
driving source for delivering Compound (I) from the dosage
form, also function as a supporting matrix for an osmotically

30 effective compound (or osmagent). The osmotic compound may be
homogeneously or heterogeneously blended with the polymer to
yield the desired expandable wall or expandable pocket. A
typical osmotic pump dosage form may comprise about 20 to
about 90% by weight of polymer and about 80 to about.lo% by

35 weight of osmotic compound, preferably about 35 to about 75%
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10 hot-nelting a waxy material to forma nelt, and granul ati ng Conpound (1)
with the nelt to forma granulate. The granulate is then typically mlled
and conpreezet/B3m7iorm a matri x. The nmet hod may furt her PCompra1ZesmLEendi ng
the granulate with a processing aid prior to conpressing the granulate to

formthe lbymatigit Jhepdmimad dmRYy abdiitth€b eonphose 2oAtBNGdihtiA i X Wi th
a functional and/or a non-functional coating. [0214 The conpositions
of the i nveATPEACIEY BRI (HRSTDLOM shepresslcBat Ihbrahil @t ons. Such

formul atiogg £QMRELSE. @ core 20 conposition containing Conpound (1) with a
coating conposition press-coated on the core. The core conposition
typically d@ﬁﬁﬁﬂses a vvaxy mat eri al cont ai n| ng Corrpound (1). The coating

corrp03|t| on typi npri s a _hydrophilic¢ poI and t| onal |
Corrpound (r). Eﬁ Oll &Sl’\he V\é)%)? ﬁa ?':lgl % ac% re corrpoé’ tb?éon IS

typically aolnmdn@p@@bm avmx;smiaia@liealmamaabl €oof emz@m@u s taheheamia-ol | ed
rel ease of Compound (l). Such waxy materials may for exanpl e, carnauba

wax, tri beﬁ@ﬁpﬁns%‘é?t?%?@cﬂﬁloél 36 (FPaArh EBWEPP?dt h%%el%ﬂﬂt%rffdzﬁrncér bon
atoms, suchnasmbaptyhod CRNUondBs itIbyl. ahrcobelat Steaf,ylendl eahelicPalmpbt V!

al cohol etc.), fatty acids (particularly those having 12-24 carbon atons,
such as | adpradacfermmay stantaddl @ tdesaprscappasipal edenentacanprdisd.ng,

pol yet hy) egesyo6ast pLota | C10:30 AL, YD 20121 ASIO7IPCT] JRA012] 059525

acid triglyceri nbi nat 1 ons of on
f or egoi ng mameslc[mélﬁ]la‘rm Fayraty mmhtploundpc()[[yneompésithsomoatl ng conposition

is 5 typically chosen so as to aid the.controll ed rel ease nd (I
an oxanpl RGPLEEERCAE Hy GBI S Ras o SORPPET i T6% 1 I heddoh as
a hydrophi hi¢tegl! pbnses pal yWilenth spal t kel abcaa hydt exy al dyic-caildql;ose

pol ymer. Exanpl es of such 2ydr oxyal kyI cell ul gse pol yners include 10

hydr oxyet h¢PEeR| BRbser (HEL)2 HepyFcél | Gl oskreppne glycol

hydr oxypr o I PEXYPP I HPEC) ,
hydr oxyggr ogéhggég%ce% ﬂ%géﬂgég%te Régrgxgg @%I}E%t +ce| IttLJgI ose ((SHPBC)

and conbi naticbnss ofiyénegeratssl megetableheif ol égorng’ 105)‘1(;/n7er&99 [ 0217]
Both the cgyﬁrgggg&se%l ongeacna% t h% (‘IO%II ng,¢g ngélfér?nmo qua[lr}ndecpecndent |y
e

i nclude a Such as" a water-so Ie or "I nsorubl e or a m xture
t her eof . ExaepCes9o0f°wat 363 Zﬁ/dnm@@hubbd frelgéealsle neludend &0z and cal ci um

salts such as a calciump , al ci um phosphat If there is
afiller iﬁoiﬁéoﬁlﬁ%ﬁ?n &163%3%% Sﬁ' 9t7 RE] hlﬂ r?%%n%%%% tr?gﬂﬁ dr in
the corg CQUPO§bH>Q‘Baanr1Qﬂ)éat%r @i EhepbeBbwakOhn@XeNp &1 dthiel 16Rf &ater
conposi tion nay include a water - ‘sol'uble 25 filler, while the coatln%

conposi ti or63Fra -3hcT Lidenenamt ek nesubragiyFesides of acids having
22 carbon atoms, including saturated and unsaturated acids

such as palmitic, stearic, oleic, linoleic and archidonic;
triglycerides of saturated fatty acids with mono- and
25 diglycerdies (34°C-35.5°C); propylene glycol mono- and
distearates (33°C-34°C); partially hydrogenated cottonseed oil
(35°C-39°C); block copolymers of polyoxyalkylene and propylene
" glycol; block copolymers of 1,2-butylene oxide and ethylene
oxide; block copolymers of propylene oxide and ethylene oxide,
30 hardened fatty alcohols and fats (33°C-36°C); hexadienol and
hydrous lanolin triethanolamine glyceryl monostearate (38°C):
eutectic mixtures of mono-, di-, and triglycerides (35°C-
39°C); WITEPSOL H15, triglyceride of saturated vegetable fatty
acid with monoglycerides (33.5°C-35.5°C); WITEPSOL H32, free
35 of hydroxyl groups (31°C-33°C); WITEPSOL W25, having a
84



[0218] Optional excipients can also be present in the core
conposition and/or the coating conposition. Such excipients 30 include

| ubri cantwo(281¢i379%3 t al c and nagnesi um stearate), gli darC3/Jezuehssas f uned
or colloidal silica), pHnodifiers (such as acids, bases and buffer

systens), phponBcesdtCal lwaluselul 2psocessipg. a?m35mcommns7@f one
or nore of the foregoing excipients. Excipients in the corgp05|t| ons can be

35 the samB2%ENY hdsERMWIHEEI08 FTarpBsPfi 6447230 6 F ferhiC) 7 [P0219]
I'n order tB?%%5fht/f@neprc‘fﬁﬁ:oclo%hcfno'égubéiﬂ/@@ﬁylé#@ SAI&CAMPS! i ARnear

conponent s npound waxy material,” and optionhal excipients) are
typi cal |y bbéymed ngélmélreneimkl@ecdﬁﬁréséédcl ntreekyettablemec grlly'solThe

bl endi ng_c Iy} ui table ord addltlon The ores may be
bl ended D %QQrf?%géwh;h thé)os e}tﬁ H %%Ocorﬁp% en?araécnd 3%

successi vehy atid) n933%1q)dwege]ryl‘éaleuq&yeenrpoﬂ@m s47Apdl eaidlsnee gikeeess i S
to nelt the wax, and ble Caonpoun o and_ optional eXC|p|entS|ntothe

mel t ed vvax609\@t%‘?(i’1a%(?°vé1]ftlé}ﬁﬁloﬂﬁae(fl )(39V\E1x4]an(a amP ofa ot ydsedepi ent s

can be bl ea@geloi opeidiers AN JdIRRRhSUBHECHEFCHD 2066 R a0y @Al MigBnEhe
wax wl | Once Cool ed, the solidified mass can be nmilled’into granules

for conpac®ivaol @0 caFEs- 3/8§C[ G2mgktures ofympret4 ydit arckore corrp05|b]t| on
my be For LT Ein A Bl EATRAREY, 20400 AAHRE Sy BRERLED) ©

coati ngs cahobe piBUepEIdENt andd plkkindepenfienhe 28@rapsirheti c or functional,

and can corE 3#@ Compound (I) or a different active agent. [0221] | f
Conmpound (|§) I's' present in the coating conposition, the nolar ratio of

Conpound (1) in the ©XEEd-CLLoReEnd thhpbsibothde ﬁﬁﬂtdd]glgch%Qﬁiot—' on is
about 500:1 to about 1:10, such as about 100:1 to about 1:5; e.g., about
10: 1 to abbBfPangive (anzfﬂlersr arg iéF‘@P@FFeHOp}P%s‘éS%%h]t Kot rﬁ}IOétlinSn

conpris oppos;if i0 o) ating
50 Bompoai £T R o o1 iy Ty ety or S Gt ol oel | L15ee (LT ThS Sor e

conposi t i 0A0 0Pt Forabdyt GBS | g@sn@aenangn@melmscxiﬂt%rbmir@are’ @t, tbar nauba
wax; and tQ\fz J(_:f)%%%n&m(l:orrspcgl tnl Qn OLr)%I ogal leC& relr§ses q?ocrlr{) en(tl )H1 Such
press coat tornulations nay be prepare by press-coa Coat | ng 435
COHpOSItIOﬂlﬁmﬁb&éfﬁbmpﬁﬁiquWpailbl@émperature greater than about 33°C,
preferably about 33°C to about 40°C.
20 [0236] ’

When the Compound (I)-containing thermo-responsive
formulations described above is used, the integrity of the
semi-permeable membrane, which is also present in such osmotic
pump formulations, is preferably not compromised (e.g., melted

25 or eroded) by the presence of the thermo-responsive
formulations.
[0237]

Compound (I) in the osmotic pump dosage form may be

formulated by any suitable techniques known in the.art; for
30 example, by wet granulation or fluid bed granulation, as

described in more detail below.

[0238] ‘

Firstly, Compound (I) and the ingredients comprising the
Compound (I) layer are blended using an organic solvent, such

35 as isopropyl alcohol-ethylene dichloride 80:20 v/v (volume:
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WO 2012/ 137971PCT/ JP2012/ 059825 [ 0223] The conpositions of the

i nvention may be fornul ated using osnotic punp technol ogy. Osnotic punp

t echnol ogyousesi3owmot i ¢ pressure to deliver Conpound (| Pcatrzizoivwrol | ed
rate. 5 OGsnotic punp dosage fornulations typically include a sem perneabl e
menbr ane subloedapi A¢g #he an@rdiat ieantraung. atodeastyiasmleerpgnentisdspne
conponent conprising Conpound (1), the other conprising an osnotic push

| ayer (an Sgggt‘ia%a]r Y5 ganafarechatdabre . drpryi By weeferdr Lich PagpgRe-
osmoti cal | Yhéciﬁc)’f’eéférpf% Wmméf L8k, EBﬁpQQﬁé‘g?ﬂ Ofdud S aval | oved, wat er
enters the nmenbrane at a rate primarily determ ned by the nature of the
menbr ane. Thilsviduskby thasgudsthirapgh tossueth, sueh exsiang! CogsdusdrEEN, at a
controll ed t r.ou X t S.GO0 i SLhg Ss y or orifice
(g o o 2 S| PUSBE BRI AR RUREET MBRCSREREEY 1) 2ctive
driving netrhgred] 224 comprisinfheéhesapinpoupdnpl f orags atd en diyodakldy in
conpri ses a seni perneabl e nenbrane;, for_exanple, a capsule, tablet or other

dosage f or fh POPFtAt I19F HAVA i 2 labter WartdcomptStsi fgica 25%@[’86??@%‘??
sem per meapbe PRELIi Ad .sTHhE Seleell ¥8l ¥nBetomabhed Mt erd @inprafer ably has
the follow ng characteristics: (i) it does not adversely affect a host or
ani mal ; (i FpnEingal gekkigublia tthet RéXpassaffee cfrapmiatiaondluagduésusdfiedi d,
such as . or _ hi i fJ yj il i O enti.al |

per medbt BTt e Bacoutt o LaRSsaad (FresTTie e S R Kok 2er,

i nsol ubl e thrbogly 4 |sgssn (Such iats ks2femesbxscreamd 4nd tilter ©ntonogeadi bl e

in the environnen to.which it is subjected. [0225]  30Representatiyve
materi al s B?Y?Or#lﬁﬁg%tlﬁgdsélsegff’gglgoée%oplgfr r‘?e8agtloe ARt ?ﬁcﬁﬁajés at
sem per neabbeuh RO yeTRISH>WEANG 0CCROl Yher $ry Jidrallles pRicethahssipeliuderhf or

exanpl e, cellul ose esters, cellul ose nonoesters, cellul ose diesters, -
cel l ul ose BrPeseeR sSUTRIFUIPoLd BEREr SCTBEN} uINBEE rest dPEEREPE, 1angassed

combi nat j opg L gk e9fsgs & 8l bl a8l BoPALYARLS haye ahdei £ Worhe
2012/ 137971PCT/ JP2012/ 059825 of substitution (DS) on their anhydrogl ucose

unit of greéavegramake diancabolihe3niThere deyred ontsubytiliog darsi sande
average nugbel 0], hy dja%%ilgr QRS aBEBQ' pal Ly, prgsent on, he _anﬁ%gr ggLyjcose
unit that have been repl aced by a substitufing group, or convertéd into
anot her gr baper They anlhyadkegiides eyunht esame beepagtarallat iam cerpindtbeky .

substituted with sem perneabl e pol r-formng. groups suc s acyl .
ROyl ERByFOTSTRHITE By CSHAROBRO EAT bt K17 iy | CA B e
al kyl capporat ean abkyd suldenatgeard al kyl sul famate. /o [0226] Q her
sel ectivel ipsem_ perneabl e materials include, for exanple, cellulose

acyl ate; ceP?dPbse diacylate; cellulose triacylate; cellul ose acetate;

cel | ul ose di acet gl Gellihase il Ageppbees D0 dli @ANdiddd gl | ul ose
al kanyl ates; nono-, 1 I- and tri-"a enyfat es; nono-, - an
tri-aroyl apesyidiy corbiGuatpicoms! dff)t heyéor @gdi tlge negrert iales 1 vExenpl ary

pol yners ingcl ud | | ul.ose acetate having a of.1.8.to 2. 3, and an acetyl
ont ent of CEBEUT5E (o NSl SRR calr b 0se @l aterkt HRRE=AYES of 1 to
2, and an acetydi©od efdr efackboule2lihfegnabotly 35%a aldiiceided ose
triacetate having a DS _of 2 to 3, and an acety| content of about 34 to
about 45% JERMet EXanpPes st tRRI PAYIRTR phlgAReHS e Page dE8r PhpRded 1n
propi onat exRAVeFch @ 3:0f ol FaandadiREOPL QNN (£t efo18f (vBRRQUL 38. 5%
cel lul ose acetate propi onate having an acetyl content of about 1.5 to
pyrrolidone) in water, denatured alcohol, 95:5 ethyl
alcohol/water, or blends of ethanol and water) is sprayed onto
30 the powders. Optionally, the ingredients can be dissolved or
suspended in the granulating fluid. Typically, the coated
powders are then dried in a granulator. This process
granulates the ingredients present therein, while adding the
granulating fluid. After the granules are dried, a lubricant

35 such as stearic acid or magnesium stearate is added to the
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25 about 7% and a propionyl content of about 39 to about 42% and

cel l ul ose acetate propionate having an acetyl content of about 2.5%to
about 3%weanorverage propionyl content of about 39 to alpCUIPABAINL a
hydroxyl content of about 2.8%to about 5.4% Further exenplary cellulosic
pol yners i gehndeatcet ] ultbee g3@nates ater betoti adepraiend ayeSmafy, th8n ma
acetyl content of about 13 to about 15% and a butyryl content of about 34%
to about 3B%S3%d TRl S SLe RS THREG é?%vﬁa@?lﬁgt}éﬁl WletdAAYdRLERT of
about 2 topabryy. 29.5% a butyryl content of about 17 to about 53% and a
hydroxyl content of about 0.5%to about 35 4.7% Still further exanples of
suitabl e céPR&Pbsic pol ymers WO 2012/ 137971PCT/JP2012/ 059825 i ncl ude

cel lul osg triacy. e Qgr 5o I Li;val erate,
cel | ul osbg tril au#ﬁ% g Stell %618@21 t%l‘lé ?‘ té?’ ﬁfﬁ?%ls%l tar%lcgc%teséiloa;ée and’
cel | ul ose pnsprb@y@ma:tfa tm—:eldsuiomae gueat dbSa@avf@gnanﬁS afske to 2.6, 5
suCh as cel | ul ﬁse dis | nat e, | 1 ul osg gigal mtate, cellul ose

di oct anoat B2"4 ﬁcElélfef é“ldilé’z?p fREen d7EER | PR SR SOTTUOR as

cel lul ose aggtadeevis era@}tcﬁ,p&%lslmtgowea@@hpb@lﬁy@&l Nat®,a eRJ1liW QS@hina.
propionate_succinate, cellulose acetate octanoate, cellulose valerate

pal m tate, 18nd f‘é)r‘é}éﬂ Lﬂ]cﬁs%ne?dcé{vﬁt BehBpfanb afenu Bt Cesvhi Graticomst dfl) v he
foregoi ng gﬁg' H{}Qéf 3m-[f%%§&11 npgféeafeé%y%&% Zgadmm re

sem per nmea pol ymsrs |n for e , acetal met hy
cel | ul ose agepiatkly Iz livtose scdtidf ecet hyisexamxalm,e bxcedeltthw@e sacét at e

met hyl car bama]'g)ael celi Ir95e c‘?a'l%tdh)f:l anm nQ cetate, sem a]ﬁ.:ne _pal yam des,
sem per maa%?e erure HaHes " SEW per Frieabl & po??/s%]ff%% |§ér Meabl e

sul f onat Edthéh)ﬂst@’fﬁm&.ntﬁf @S@-ﬂelsléliédté@ eaybvefyrnemg mafamabl ReRpo| ygers
formed by the 20{ eC| itation of a polyanion and a pol ycation,
seni per meabP¥eE; ¢ ?@Wﬁéﬁﬁﬁaﬁpeoﬁ%?%%m%ea%ﬁr\/éﬁt\}%lal

sem per Qfﬁabkﬁa@«%ﬁ’(iSéJCH;}ﬁBc%tMrye@Q%%HO@ﬁt eamt§@fn werrmeall @ aver
pol y(vinyl benzyl tri met hyl ) anmoni um chl ori de pol yners; and corrbl nati ons

conpri si ngCPMer i v IWPPBId drs, Thel h@lye?ﬂ”glr% Q:forﬁbl%étllr@ﬁslwm one or
f th | | t
par agr aph. Cpag5er Y CmBEIERTE, TRPLRE, Sttt Plu WY s

osnoti ¢ pushmbpykynpenfarndepisivpiilc opmagedbsagrepémmors mayypihml ly a 30

The oot | GCGRGRLTBYe DheIRD Bol yRUPPE RGELr 18IS e potyraree |

mat eri abg pbemded with osnotic agents, both of whi ch typi caI ly int eract
with water or a biological fluid, absorb the fluid, and swell or expand to
an equi | i bri um sTR® STERGFMGPLEr ¥edhcE2Bf PEhaPP]IFY RY MHIGLNdIssol vi ng.

Pref er abl Yk enpoby Mipshion |k ee bbbl bherabl bidysdd dielajdt agtbani 1 cant

fraction of absorbed fluid i'n the polymer nolecular structure. Such
pol ynmer s neglbefgenippinatmrsatlisat Banasnesdsmansexpangatong pepyediigd

degree; fOEhS% nggfﬁde r%d%ﬂéﬂ&in%na%gog m%ligg the two layers in a
25 current of air until the wall-forming composition surrounds
the layers may‘also be used .to form the semi-permeable wall of
the osmotic formulations.
[0242]
The dispehser of the osmotic pump dosage form may be,
30 for example, in the form of a hard or soft capsule. The
capsule may also be osmotic.
[0243]
The hard capsule may be composed of two parts, a cap and
a body, which are typically fitted together after the body
35 (which is generally larger than the cap) is filled with
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5 about 50-fold volume increase. [0229] Sui tabl e swel | abl e,

hydr ophilic polyners, also known as osnopol yners, can be non-cross-1inked
or |ightlwoenpss7¢7inked. The cross-1inks can be coval enPColPRonhsronds
with the o polynmer. The polynmer may be of plant, aninmal or synthetic
origin. Polyapbusdmaterli alke uwsebukabetilthgapriesent t fud pase tned wge
poly(hydrox%alkyl net hacryl ate) having a .nol ecul ar wei ght of about 5,000 to
about 5, 0063091 BoPyviAYFHFIROI ddite IRRV iSRG T4 CRDPERTI BRC Wit GhtS BT aBbut
10, 000 to abaut -3/0: 8001 i Su AN AN G AR L 3LAREE1 Y 999 Roound (1) .
poly(el ectrol yte) conpl exes; poly(vi'nyl alcohol) having a low acetate

resi dual ; d084#éll able ni xture of agar and carboxynet hyl cellul ose; a
swel | abl e conposj.tion i Sin thyl cellulose mxed with a sparingly
crosslinﬁed agar?kg a%fgggéﬁ%?Vgﬁﬂi‘%%b8ﬁ?ﬁ§%CpP838c§%S%%ea.%ﬁ“dﬁ@bé%gion
of finely di vhdegicoposyhercaisulial.ei Cypnbydly et tdot yWgrmleet hyl ene,
propyl ene, or isobutylene; waterswellagble polyners of N-vinyl |actans; and
conbi nat i ofiS™BF1PRE # 0P eybih BUIyHES O 68S6PsPserhRy gemaind (1) -

f1ui d- absorbiengapBdl & ehay B GRR WERS rYSekUbrbeeskes M Hg-t hes agoti ¢ push
| ayer include pectins having a nol ecul ar wei ght rangi ng about 30,000 to
about 300, @deteppr9sasehahielerrtich dHe agacesgecatha, rRarpyecatingatiant h,

al gi ns d . ole] C 0 P jd their 30 salt derivatives;
polyacrgpaﬁggg%?sﬁa %é-g§£l%%ﬂﬁé?q§$ e%%o%g 8ic anhydri de pol yners;

pol yacryl i ¢0aébd having a nol ecul ar wei ght of about 80,000 to about

200, 000; pol yet hyl ene. oxi d |.yners havi.n nmol ecul ar i ght of about
100, 000 ¢ b about MBEB00E SO0 AU TRy 68 THiGHe e SERPLRE f af T Sttt s, 35

e
{

pol yani on aadlppab¥sgéi torexeNange quaereisl 1§t avehiabVW materials

2012/ 137971PCT/ JP2012/ 059825 pol yacrylonitrile copol yners, acryl ate

pol ymers WitRIWAERF @DsdFbabl 1YRIFGYabHeyEng0e VosSapolity 60D avdhs X A&l r

ori gi nal,; waight: 3 ﬁﬂf{ﬁ?opéeso%egIauwgbmasﬂkéagizﬁ Qb €5 035sld Nk

pol yvi nyl al cohol and pol y(N-vinyl -2-pyrrolidoné); zein 5 (avail able as
prol anm ne) grpwby( et hy¢ baelylhawing Rawlegma vabhecaf arbeoet ghtO ofo aimut 4, 000
to about 1 00; o] i nations .of. th Qregoin olynmers._ [0231], The
osnnticall%gg paﬁdggT%S%g?vghékﬁgvéﬁlo %ﬁéaéﬁﬁbt?gy %rﬁﬁﬁpVHH%Hbg- or m may
further contabniamn Osowideald weidoaditive conpeusdn§ogabgeiri,) that can be

used as is, or, K blended honbgeneously or. heterogenepusly with the swell able
pol yner di §E|§f§§§‘asé%%vér%hé?F]&genrf%tt§t§PéuPyg?@ﬁ‘gﬁ’ R TR YA B f ect i ve
sol ut es 5 habmak&s$04 U Bat 1h ! he Jdhiigheabsor-bBedol Nt Bodds s Nen SR @ng

pol ymer, and exhibit an osnotic pressure gradi ent across the sem perneabl e
wal | agai néftanieRt @+pwkdgl (@ (composition comprising gelatin, acacia,

glycerine, and water; and combinations thereof. Commercially
available gelatin capsules (e.g., CAPSUGEL) may also be used.
[0246]

25 The semipermeable wall-forming composition may be
applied to the Compound (I)-containing component and/or to the
exterior surface of the capsule in laminar arrangement by

-molding, forming, air spraying, dipping or brushing.
‘Alternative techﬁiques that can be used for applying the

30 semipermeable wall include air suspension procedures and pan-

| coating procedures. For example, an air suspension procedure
includes suspending and tumbling the capsule arrangement in a
current of air and a semipermeable wall-forming composition

until the wall surrounds and coats the capsule. The procedure
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[0232] Suitable osmagents include, for exanple, solid conpounds 20 such as
magnesi um sul fate, magnesi um chl ori de, sodiumchloride, lithiumchloride,
pot assi unweubf2zat3®71sodi um sul fate, mannitol, urea, sorbPCBIP201203820I ,
sucrose, glucose, and conbinations thereof. The osnotic pressure of the

osmagent s tsnty@i £addat eapauitch0 at aialbeubnb08emi P ridtb rey e Hoghehg 25
[ 0233] The swel | abl e, expandabl e pol yner of the osnotically

expandabl eCaFPY$Hgl Pyt fodn & FeRABPETEAPEd pAmvAaficr e ldri vi ng source for
delivering g:g)gr-ppund (I') fromthe dosage form also function as a supporting
matrix for an osnotically 30 effective conmpound (or osmagent). The osnotic
conpound may be Em&mglataowsvllyfe@rtSheUetalgéaemslryamh@ntectmq rthtehe pol yrer

to yiel d t he desi red? expap?g 0l e Wae 9 1(g;x%)andabl . pac et.. pi cal :
osnot i ¢ puip HOSHYE ot Hray corlrp Fsd 35 o098 Apot %90 wei ght of
pol ymer andoabentts 8thdto daboeut hd%ekyedd nerghthofmosamidlcs copoundthe
preferably about 35 to about 75% WD 2012/ 137971PCT/JP2012/ 059825 by wei ght
of pol ymer O8RAL 56 RHB S FFUAFSIONE5968bY - wet it CHPSBSta I -c GpEeHad based
on the tota metﬁ%“tﬁgrﬂd“%é%%bﬁ%h@é'QBm?£Qg§fdnST%ﬁé(ggﬁdﬂﬂg%ﬂélhehBeEhe

osnotic punp dosage formnmay be formulated in any suitable manner: for
exanpl e, asrathhekrleshersingerf. or utlat $@kvdnt sahinc udenmpauadugl ) is

di sper.spg LOyghher mrssnonsiug pomposiiLon, Agsroatehy. the osmtic

punp dosage ormna airn b- responsi ve comprising lo a
t her no-r espp@smw&rkmmmomatho@@natedheoiméatéaceydoa]m%plroﬁmais c push | ayer
and Conpound responsi ye co%posi tions

wé% 03|t|on Repr esent tlve
(i ncl udi ng®t A8t LeGYEd S /O 3?8 thed¥ ) NI CR S &R 32 340) ;

cocoa bUtt?ér@i@Jf&@ bﬁﬂ&z\@@?ﬁs( 396134€) achtony) edta @i sheJmengstearate and
di stearate (32C 35C); hydrogenated oils, such as hydrogenat ed veget able oil

(36C- 37. 5oyet18@%hyoﬁféwfeds\@@§@pm alephobndowash sorasicdn MehEpAl ni t at e
(390-395303 ce 802 hydnpgenale t\éeg%egitspﬂ'a@@@a@&%rp% rate 60

(36C- 37 77.5% hydr ogenat ed vegeta 011, 20 20% sorbi‘tan triol éate,
2. 5% beeswagtland Bsm@td{lsﬂqeltloeld,meehywﬁfbﬁﬁb) ketmprn- n-diexangndn-

trigl ycerlges of aC| qwlrze%\é n 22 car@gn af on g s_Laturat ed and
T NG

8- i di
unsat ur at e %EI as p Pﬁcfol mOIél ear oI e| c, Cr}y;lio

ar chi doni cmozﬁmigi;ylcesrded%;eqf mhyaaheddiahwrm ﬂ%ﬂlbljlfbrfﬁ)m-cha@ﬁhde,
propylene dichloride, carbon tetrachloride, nitroethane,

20 nitropropane, tetrachloroethane, ethyl ether, isopropyl ether,
cyclohexane, cyclooctane, benzene, toluene, naphtha, 1,4-
dioxane, tetrahydrofuran, water, and mixtures thereof such as
acetone and watér, acetoné and methanol, acetone and ethyl
alcohol, methylene dichloride and methanol, and ethylene

25 dichloride, methancl, and combinations of the foregoing.
[0248]

The exit means or hole in the osmotic pdmp formulations
for releasing Compound (I) may be produced during manufacture,
or in use. For example, the exit means or hole can be formed

3d'by mechanical or laser drilling, or by eroding an erodible
element in the wall, such as a gelatin plug. The orifice can
be a polymer inserted into the semipermeable wall, whose
polymer is a (micro)porous polymer that typically has at least
one (micro)pore.

35 [0249]
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25 diglycerdies (34C 35.5C); propyl ene glycol nono- and distearates
(33C-34C); partially hydrogenated cottonseed oil (35C 39C); bl ock

copol ynmrerwoabi1zpiiyexyal kyl ene and propyl ene gl ycol ; bl oekToBpORYIMLS Of

1, 2- butyl ene oxi de and et hyl ene oxi de; block copol yners of propyl ene oxide

and et hyl ene oxige, e:30ndiay dgned rhailiyadki68hebs and datisrd133@ 36Qkase

hexadi enol and hydrous |anolin triethanol am ne glyceryl nonostearate (38C);
eutectic nPkt tPBROWId nbno-in dihe sirBachi gngceds HesinEabttided) Lt \ACTEPSOL HI5,
triolyceridgoofn spiralatueael a) e bahiyoaebdavid mcg?rlexg%r 4S5 %
(33.5C-35.50); W TEPSCL H§)2, free 35 of hydroxyl groups (31C 33C); W TEPSCL
W25, havi nghat 8#s WAD201el32&1ePCTAIPR20 12N a5 IB2S ka furd fdatdtliion vahoe of
225-240 (33.5C 35. 50, W TERSQL. E75 Qavifg &, saponification value of

220- 230 1 3HEIHGVEH IS AAFIERE GVPESFIEUAT IS OIS ithyiTémd ot vé5F 1000:
a linear pohytetsdueitudeng 1gxisdewe386n44 Ghe pol yved Tvilreneadleycandl500
(38C-41C); pol yethylene glycol npnostearate (39C 42.5C); 33% pol yet hyl ene
gl ycol 1508618996 JoINRAWH e HIyRBr16800Y aftt Do% W still ed water

(39CG 410); 398ppol yet hyl ene gl ycol 1500, 40% pol yethyl ene glycol 4000 and
30% pol yet hyl ene gl ycol 400 (33C-38C); m xtures of nono-, di- and /o
triglycerides of Thatugtst edf fddififpsaendefh@omnpound (o 1 amrtiien raters

(330‘3559?céﬂdké“%%dﬁf¥%é“£}'¥3f§95§9Rgﬂgro%%zééﬁracterié@?%s of the
np includin

t her mo- responsi ve conposi t1-ons, g thernoresponsive carriers, are
t hought t ofbemubkzfidn f oFost erkamgld) Cosrpoated (A diififuaisal bd Ccomposhdi on at

a tenperature of about. 20 0 about 33C i ntaini ng an inmm scihle boundary
o The sael FF gt i G H6h o 8PP B2 8 e S JBRITG e DRSGHE LEn o
f1 owabl e conpesity ahatlchd ilemeer abliRedr 83¢@r ik hate akauti 33Gndyoef eyably

about 33C to about 40C. 20 [0236 . Wiaen t he Conpound (|)-containing
t her no- r espoRsFIRI FOrHfuIMelicsHd 2geyeiphEdohbbie Pl The Mategrity of

the sem: peryea i ghohs s&M 1 i-C punp
f or mul gh ongl{;?i?%f er?%%&yvﬁg? glo hrg?nhégépég g. ,gﬂnﬂglpt%eié%f%s?rﬂtaletr oded) by
t he presenseebis turon Hergestriespopsieferéblwutatd orisze [ORB7]is at le@shpound

(1) in the_osnptic. punp dosage-farm be formul ated any suitable

t echni quesa?(r)l%\c/mt"luncoef kr:lgtsarutn;s (:)Lfrlegovggé%f e?n%g%magft H&rﬁﬁdl ati léd& Pluid
bed granul ptomm;e agagtasicr ideedntionor eugtat aive Ndeyy. the238krix may Firstly,
Compound (1) and the ingredients con‘gr,i Si ng t he Conpound (1) |ayer are

bl ended usFARYVERt didc PEGHPBAET BEERCB5CLSE 1R piBIR 2 GEREE- dt K§l ene

diCh|0r§ﬂea§@ﬁguﬂyhﬁnﬁ¥9!%ﬂ%h, about 2 to about 24 hours, or about 3 to
about 12 hours) from a glassy or crystalline poiymer to a
polymer that is rubbery in consistency. |
[0251]
Typically, penetrating fluid causes release of Compound

25 (I) in a gradual and prolonged manner by the process of
solution diffusion, i.e., dissolution of Compound (I) in the
penetrating fluid, and diffusion of the dissolved drug back
out of the matrix. | |
[0252]

30 Typically, the matrix itself is solid prior to
administration; and, once administered, remains undissolved in
(i.e., is not eroded by) the gastric fluid for a period of
time sufficient to permit the majority of Compound (I) to be
released in a controlled manner (as definéd by the release

35 profiles described above) by solution diffusion. Therefore,
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WO 2012/ 137971PCT/ JP2012/ 059825 volune) as the granulation fluid. O her
granul ating fluids, such as 100% denatured al cohol, nay be used for this
pur pose. Wbeoizmgredi ents form ng the Conpound (1) | ayer pararemeisssziual |y
passed t hrough a screen such as a 40-nesh screen, 5 and then thoroughly

bl ended i ntaentxee-1 MextinPthitdmgnhedhents16a8®r 681 OempdiendConpounrd (1)

| ayer are dissolved in a portiaon of the granulation fluid, Then, the

| atter- prepstéavaet EpI e igwdy daddedirs PheCemppormd ¥ )fmmeddien t h
continual glxing L Rchde HALTercENBngr anuLal g, by dhisi added /0 until a
wet blend Is produced, whose wet nmass 1S then ?orced t hrough a screen such
as a 20- nedhceopeehtieamdf Hére orttaioven trays. The blend is dried for about
18 to about[05§3510urs at about 30C to about 50C. The dry granul es are then
sized with'a“d8reen such as a 20-nmesh screen. Next, a lubricant is passed
15 through a screers satdr-asvell 3Q-eresh yeereenat andrasdege tnatirhie: drsy agr anul e
blend. The mxture jis put into mlling jars, and mxed in a jar mll for
about 1 t oPSbIUET 15NRF nti SRR ERFE rusHeldyer My HPSRS b Hede by the sane
wet granul ghir-@Btteshid aieshe TS FORRRSIb9BS @few@E&_SSg&hd/BlO dtheiy
i ndividual |ayers in a 20 KILIAN press-layer press. [0239] Anot her
manuf act ur FAG1PE dbeeard thervidas Heorusegtponegr 69l dang ehelCmnuaded ) | ayer

and the_os i a rivi ng-: g in he
powder od” 26orRERLY (FIEREARET SR bY| B0 L AUEL OISR RIS, Mok

gr anul at or exAfpeée, t bel povwer gob iyngredieedt shaie deyibhendsd (gudthes

ranul at or ranul af i flurd (e.g. ol in rrolidone) in water,
genatured QV&S%%SY?%@E{.%Q%WSG&I &Wﬁ%lohxgt@%w%ﬂ)‘? A’ of et%anol and
water) is sprBYRImeAhYl 3O Il RgWderns mieRbrepathylitdecégiesiegnt S can be

di ssol ved or _suspended in the granul ating fluid. Typically, the coated
powder s ar BOtHeACard etI¢H aélcbr‘%%ﬁ}iratdtﬁlr.l"?ﬁilé’eﬁio%‘é ¥ rakinates

i ngr edi gnt §09§,@§ﬁpie$@e§ﬁ}&lawidhqt%@gmgpmg éeiﬁpyl aingf) uid. After the

granul es are dried, a lubricant 35 such as steariC acid or magnesium
st ear at e i podydedcharide gWB ,20E2L1379NhPCTAIP200R¢ DBE82S gralnulvatyrl. The

granul es for _each . separat.e er n ressed in th ner. .
descri bed & 5\5? %rn%)ﬁ’e %/\%afgcg%/fr?u at f%rgl%rrggggg.ng%%]fsBﬁoglyg@rqroetqihglpush
Conmpound ( R)okeraliad) porp@nd casiyiteineipiab) |, apelyofethenosnpidtayqussh dosage

formmay al so be, nmanyfactured by m xi ng ound (l).with
conposi t i oﬁ-@ﬁ?ﬁfﬁ@e‘gr@)@eﬁ%ﬁ%@c &d95r é‘ggrﬁﬁe%ﬁeé%%ﬁﬁ%%}r‘ﬁ%n into a solid

I am na. zp Ncapbuyhaes @ft@{@aﬂdﬂé@dmgh%l%eﬂapum@mmmg Gorgraund (1), 10
any ot her conpositionsfor magfg ingredients and a solvent are typically m xed
into a sol capobymarsernd daf tasy DedtyReds é@eﬁ-ast[éﬂ?(PNl?ﬁldﬂ%&?/ @&NdRdar i ng,

stirring otrtall=-mlling. i i R I r ayer-formng
shape. Nexglfﬁghl %?/%erﬂxl()) ctorﬂ{)lgesnlte??)oﬁggogg??g?:ﬁg9éﬁn%sﬁ%€%§$nl§%ﬂand an
optional 16opshemgens) i sang piiceiungspltheedoifn contact with the |ayer

conpri si ng[ g’gﬁund (I'). The layering of the first |ayer conprising
Conmpound (I'); d the second | ayer conprising the osnopol yner and opti onal
osnagents COMPosi Ak Ofis @@ Yhdie iaf,C aileisshedhbywise ngt & soNvieny iwnals | ayer
press techni que. . _ ,
“cellulose” and “cellulosic” denote a linear polymer of
anhydroglucose. Suitable cellulosic polymers include, for
example, alkyl-substituted cellulosic polymers that ultimately
dissolve in the gastrointestinal (GI) tract in a predictably
30 delayed manner. - Specific examples are methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, -and
carboxymethylcellulose. The viscosity of suitable alkyl-
substituted cellulosic polymers is typically about 100 to
35 about 110,000 centipoise as a 2% aqueous solution at 20°C, or
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20 [0241] The sem perneabl e wall can be applied by nolding, spraying
or dipping the shapes of the pressed bilayer into wall-formng materi al s.
An air swspengl/idm7coati ng procedure that includes suspemrdiragamasdsearbl i ng
the two layers in a 25 current of air until the wall-formng conposition

surrounds tbeukayposomy a@bso bg umedcne iberBet he sens - peuemad| s Medilorof
the osnotic forgul ations. [0242k'The di spenser of_ the osnotic punp dosage
form may b&f 38 for IeRRNEY PhkihesPBRR brted Heftl Wossst 2 X@apsul e. The

capsul e mayak8Q,86n 08801 1:610dH2H3 hydroxy??@p?@ﬁgtH?PééiFhﬂﬁ%abeAponposed
of two partS, a Cap and a body, which are“typicCally titted together after

the body 35pr¢whifch exameherel lay Hygingpeyethadcehéutapy is NATRASDPIWI2AIPHX
Cowpound5(h%. The hard capsule nay be fitted together by slipping or

tel escoping the cap section over the body section, thus conpletely

sur roundi ngoasd]encapsul ati ng Conpound (1). [0244] 5The soft capsule of the
osnotic punp dosage form one- pi.ece soft capsule.,K Typically, the

b
soft capsul e conpli5aslg R qi}y PicrEnaERc ARSBE altd Wy und (1).

The capsul @rBRYrbecFRAes by Y i DI, PIREeSIRT1 -SUEB 2But e P ate dyocess,
the rotary die process, the reciprocating die /o process, and the

cont i nuous PpRyEess. [Ap4sjample ofjvat ppildpskybene| ofigte figy Mody (Eehdydapsul e

of the 95”%&%86?”??E895a§ﬁ%8§]r{]§@ HRG- G QMBS EEHUFA! %Vﬂﬁﬁa@% ?d{%}ﬁgﬂ s

i ncl udi ng geratin (typica aving a viscosity of about about 30
m | | i poi sesnandstiblived sthelgtch apideo aboutaldbd RE@Gnsll yorergeltgtinahayi ng a

bl oom val ue _of about 150 to. ahout 250), .a c ositio o) ising gelatin,
glycerine,%ﬁgﬁewogﬁauﬂ?¥dﬁ?ﬁﬂﬁﬁi6§$§'Faﬁefoﬁgggi??8ﬁgcﬁﬁgﬂi§ﬁkg gel atin,
eryt hr osi ngreife@ab 0¥ gsc@ndi t3¢mooMtd axbde; 18, 000POSH | ikre20 conpri sing
gelatin, glycerin sor bi t ol ot assi um sorbate and titani um di oxi de; a

Composi 1| OFFEEREAPEY mEOHEt a1 010, 800018, aEPyBePr ABD: Nl verateTaRd

combi nafl§ oRg1LBer§0Ene OMRILI Ald Y 1Rval Lakhe 06k aghp &@@ﬁ%@%&l@e&mw
CAPSUGEL) may~al sO be used. [0246] 25The sem perneable walT-form ng
conpositioweéaytbénab@$i2&hQQ)Qﬂu§hgm¢pdyﬁd10f)thﬁhqﬂﬁﬂlng déhponent and/ or
(0L SXLBRLRE JUrLogoBL 4 e CAORY Subl A1) A 2 £LBRIBN L, oL AL 10,
be used fotyppphyinghahre a viscosity of about 50 to about 2,000,000
~centipoise as a 2% aqueous éolution at 20°C. Two specific
20 examples of PEOs are POLYOX NF, grade WSR Coagulant, molecular
weight 5 million; and grade WSR 303, molecular weight 7
million.
[0256]
Examples of suitable polysaccharide gums are natural and
25 modified (semi-synthetic) polysaccharide gums such as dextran,
xanthan gum, gellan gum, welan gum and rhamsan gum.
[0257]
Suitable crosslinked polyacrylic acids include those
whose properties are the same as or similar to those described
. 30 above for alkyl-substituted cellulose and polyalkylene oxide
polymers. Typically, such crosslinked polyacrylic acids have a
viscosity of about 4,000 to about 40,000 centipoise as a 1%

aqueous solution at 25°C. Three specific examples are CARBOPOL

NF grades 971P, 974P and 934P. Further examples include
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30 sem perneable wall include air suspension procedures and pan-coating
procedures. For exanple, an air suspension procedure includes suspendi ng
and tunblwogotde7oapsul e arrangenent in a current of ai PCIAIE2082/059825

sem pernmeabl e wal | -form ng conposition until the wall surrounds and. coats
the capsul @ol{herpr eewires WAPERO 12/Ck3 91 IReTk,) PhR12h 058825 can be repeat ed
with a different sem perneable wall-formng conposition to forma

seni per neaﬁFérFQﬁ?ﬁéYg%lt‘%\%'qurX[Wﬂe EXERpYRLYSsol vents suitabl e for

manuf act urijpgskhe 5 senipernmeable wall include inert inorganic and organic
solvents that do not adversely harmthe materials used in the osnotic punp
formul ati ons, e.§s,nehelegpsdevgal theChypoopdiliyity hend heatraer esponsi ve
conpositio yandapl e rf final-dispense h sol] vents
i ncl ude %q%&%gg?g{gg}'v‘gjﬁt@}émﬁaéﬂﬁr%, dtl%gf%gﬁgg,g aefs;{)‘égs?gue%%ecr%s%oa I'phatics
hydr ocar bong, —-bahogéenat ¢ dnsiot Mesdt $0 eyelldalinpbakecsn dhi@mMpddtasic cavity

het erocyclic sol vents, and_conbi nati ons thereof, Particular solvents

i ncl ude” acBUEnEC NGt ditdHoIRNAMErhNEEr ELHARD, T GhsEisyH 18Fcohoal |

butyl al cohebmoBthybtdpr A&t &heetldilrideat ahetnb sopERRY @celdf &nhan- but yl
acetate, nmethyl isobutyl ketone, nethyl propyl ketone, n-hexane, nheptane,

et hyl ene gEgdoPhaBhoetTa hexdkephidipylEnend| yaorr ranrletahyill idveedse,

nmet hyl e i or| i ri py i ofide, carbon

ot achitor Cae e b ome P 0 B ARt PRy vETEh AL oChy

et her, isopeepyptartaeto wsclohebare ancly Chotbtanprobeneeneheiol nemantion
napht ha, 1,4- giox n t et rahydrof uran, water, and m xtures thereof such as
acet one and”wil'&r S*38&¢dne and met hanol , acetone and et hyl al cohol ,

met hyl ene gqioebbori de and net hanol, and et hyl ene 25 dichloride, nethanol,

and conbi nations of the foregoing. [0248] The exit neans or hole in
the osnotic punpTRérheledtons ot scarsing cdmpbtrd thg Talr e 5 oduced

during manUfachul €y QEpdiHdse udd ®xanRke. onh@a‘ééitaJH@@fﬁt%n hole ¢an be
formed 30 by nechani caﬁ) or laser drilling, or by eroding an erodible

el enent i nrehe @bl vhicshckorpoundelldt idid splodyesThrdodiffesesafrdie thepol yner
inserted i h ! nqﬂi).l |1 e._p r.1Ls (/M cr0)par.ous
pol ymer th%%’gt%%ﬁcéﬁnvgﬁé’s a lﬁehe\glg)t t(’l)lﬁgn %1 (r:feg %%?etcg} 3%1% OgAAJQL]bQ]\%y
2012/ 137973RAETHIP2012{ D&W825 e of Cofpoexadngiie, o€capbonidrul Bt imnctfiarlid he
controlled rel eaaﬁ ((é)f Co u% (1) in thg,stomach and gastrointestinal
tract is of&ZFniii ﬂm%‘%%u @PrGedtgaspersén Fc S pofferic matrix °
that is pahgriswehbab)e beathey tar makeky-hydnoRyi bbTymaMeh pically
wat er-swel | able matrices typically al so have an erosion rate that is

subst ant i aPEgselBaeye ianl Aher s w@stitag £aved, ahle rerealbe @FRIRE (1)
primrily Q¥sdbﬁ§g§£gf'integrity over at least a substantial period of
time, typically for at least 70 or 80% of the dosing period,
and in many cases at least 90% and even over 100% of the
25 dosing period. Generally, the particles then slowly dissolve
or decompose. Complete dissolution or decomposition may not
occur until 24 hours or more after administration; although in
many cases, complete dissolution or decomposition will occur
within 10 to 24 hours after the dosing period.
50 [0260] |
The swellable matrix dosage forms may include additives
that impart a small degree of hydrophobic character; to
further retard the release rate of Compound (I) into the
gastric fluid. Examples of such release rate retardants are
© 35 glyceryl monostearate, fatty acids, and salts of fatty acids
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[ 0250] The rate of diffusion of Conpound (I) fromthe matrix /0 can be
nodi fi ed by varying nunmerous characteristics of the formul ation. For

exanpl e, wheorza3®7ef diffusi on of Conpound (1) can be slPomagH20b9/05982Y easi ng
t he Conpound (1) particle size, by the choice of polyner used in the

matrix, angdéog. bysctct@nch@irqe;totcerml ecyd Bka M8} ghiheOfweti@ tpebyier of The matri x
is 15 typlcaII arelatively %h nol ecul ar wei ght pol yner that swells upon
i ngest i on, 2pFefEYaLTS CtQS“RéPUé]idzé haf B Bhe|Barde abbwPuti de L% £ounswel | ed

vol ume; anghthat g ghtsos nadiil OBpoBEOTD e aghai € 4t ention. Upon
swel ling, the matrix may convért over a prol onged period of tinme (such as

about 1 tol0@®6hbout 48 hours e.g., about 2 to about 24 hours or about 3

to about 12 hour fro ssy_or CLYst Lline p al yner that
isr ubbery in COTFI%I § stent fgf Fég lve peone O aﬁour?g |Iﬁl % aused’

rel ease ofdép@mmumgidﬁidﬂa pﬁadasgraduakeaoﬁ pmoldéumxbdnﬁungasby t he process
of solution diffusion, e., dissolution of Conpound (I) in the penetrating

fluid, andPBPftRi o]nt%fmot]t‘?é:%aéfslﬂet}@t}tdrﬁ@db%%?l%]tﬁn%? e meyr PR, [ 0252)

30Typi cal | yres&er "B rine idoy@hfl altSopOl | gt de¥, tthAGHAINSt hat bam apd, once
adm ni stered, remains undissolved in (i.e., i's not eroded by hrg gastric

fluid for ‘albbrb%dswﬁfltqwéltslﬁpf itbirEntheorpbyme¥ic Heatmjomityl gemedapound
(1) to tro eLs(as by l.ease 35

br of 1 1 e8! qRaREPREAPLT SRRLR g CARTEb £l SSmASIA Ot P o, e sRRE

2012/ 13797TRPETE IR 01ANBGEB25 aflig dateecti’ nisi nged dotworin rntd hienoelkease of
Conpound (1).is believed ta be controlled diffusion of ound from
Chel mat 1 PP RYRERES Mt arbarodniahs EBPVERATBTE dheractl TEERPedriidn of 't he
matrix. 5 [OR83)s its sikke anat ehapwelliahbet pebydriodd@tor! s tbhe matrix is
a polynmer that is nontoxic, swells in a dinmensionally unr estricted manner

upon absor PEFORLRE SR liZed dP SPRefapthidss ukthd B GHddS boeakaseai ned

rel ease, of lﬁggoislpéq{naérgg |9 Cammeupd thiieExanpl es of suitable polyners
i nclude, for exa cellul ose polyners and their derivatives (such as

hydr oxyet hjp2el] uI ose, hydroxypropyl cel | ul ose, carboxymethyl cellul ose, and
m crocrystalli neT cel Ia% eﬁ)w ﬁ%&)ﬁ%acgh égescandbt he| 4 der \Q?td'uv ﬁy'

pol yal kyl ene oxi n YYEorsCehit osan
al cohol ), ool ma@@tﬂmnadﬁogurrscemaém Cc@uﬂdmtﬁmdecopollynsEtsn poby{aé nyl

pyrrolido starch and, st arch- based r poI (2 e 1- 2-oxazoline),
pol y( et hyI%%@? n??fé%ro%cg/lfre R&fe© yﬁ?‘g ‘1¥’g§ Ztl'o %IWH‘BP{/‘FPESam ds
and theby ﬂt@éﬂlV@ééd/eﬁ)dﬁﬁ@arquyyneg@et@fcért&rtéul%g@ ﬁ%c@ghénﬁé§lu18§éj~|dl ng
bl ock copol ynmers and grafted polyners (e.g., PLURONIC and TECTONI C, whi ch

are pol yethy$ewhe ok saley g op%/éﬁ@xmthhél brokka kassolafmewsroxamd ory Xt ur es

thereof . cellulose) or poly(ethylene oxide) combined with gums, (e.g.,

xanthan -gum) .
[0263]

25 The benefits of the swellable matrix dosage form are
typically achieved over a wide range of Compound (I) loadings;
for example,vweight‘ratios of Compound (I) to polymer of about
0.001:1 to about 10:1. Typical loadings (expressed in terms of
the weight percent of Compound (I) relative to Compound (I)-

30 and polymer combined) are about 0.001% to about 50%, '
preferably about 0.01% to about 40%, such as about 0.1% to
about 30%; for example, about 1% to about 20%.

[0264]
The swellable matrix formulations also find significant

35 utility when administered to a subject who is in the digestive
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[ 0254] 25As used herein, unless otherwi se stated, the terns "cellul ose" and
"cellulosic" denote a |inear polyner of anhydroglucose. Suitable cellulosic
pol yrmer s wocbuds797ior exanpl e, al kyl -substituted cel | ul esTarpob/ysme?s t hat

ultimately dissolve in the gastrointestinal (@) tract in a predictably 30

del ayed naprate $peeodfirefexasplies sy e neebbykpebhdl 85€or “fed” mode).
hydr oxynmet hyl cel | ul ose, . hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose,
hydroxyproEéFn@Pﬁ?PE%@@%ﬁ A CarhdrgiaehgPéRl FuPBsE® The viscosity of

sui tabl e alimbzay?ééﬂ% e%f@*ﬂégtqﬁg%p%)ﬁ@%g H§s£¥ﬂé€%‘>é‘é’tét}%utofloo to 35
about 110, 000 cenfi poi se as a 2% aqueous solution at 20C, or about 1,000

to about 49860recdnodperlencisn afisqiacuyhdchutebarnin@ote Bestpliary
al kyl - substitupedotelt ulpses Ans udrogypehylcel Lulpse.and ons

hydr oxypr opyl e e 0SE. Specific exa o] ydroxye rhtyﬁ ‘cel | ul ose
i s NATRASO[0256HX 5 NF. [0255] Sui t abl e pol yal kyl ene oxi des are

t hose having theﬁgroperégfs_descnibed above for al kyl-substituted cell ul ose

pol ymers. An exahple’ of TR HGT i ttend dkPdECFRUPBE YRt FYFEHE TR oxi de)

(PEO, a t%_’igb%@@'_e hetrgid o5 danotie @o'cia'l@%ét@ghygﬁrC&ﬁﬁ)é{ﬂﬂ’b@)i tuted
et hyl ene oxi de. Suitable PEO polyners typically have nol ecul ar wei ghts of
greater thaslapsatia, Voo, vovag emst shy labstesiinen, @0d refugssutand/or

10,000,2?‘39&%&9? ghssably; b%btlo.%’igoge di%?iéﬁf’uin&é)ﬂfa@io% Referred

15 poly ene oxi des are those wth g average nol eculdr Wweight in
t he range dbsabofitbloaxvdOBkiolidhout 1 x 107, preferably about 9 x 103 to
about 8 x égg. ?uitable PEGCs typically have a viscosity of about 50 to
about 2, 000, 66 centi poi se as a 2% aqueous solution at 20C. Two specific 20

exanpl es of PEGCsgatenP YA NA.deg1adpabBBnEeagat ant red®l € W agee i fHnsd
mllion; and grade WSR 303, nolecular weight 7 mllion. [0256] .
Exanpl es oft&hi #4BI @29HI Y3 attndAWde f@dnsXarelRat bP aF eAmee 25 odish &

(semi - synt babi¢hqPabys acGhal i A8 QUIE, SUph /88 98X1hBPove g fat,gum gel | an
gum wel an ‘gum and rhamsan gum [ 0257] Sui tabl e crosslinked
pol yacryl i compililgncac! dde chopesihdsesppbpehne i Bzventelarhaayalpe as ohesimil ar

to those desgriBed.30. aboyg, fiarealiuil suhstLt yheds cghlil goeand e
pol yal kyl ene oxi de po? rs.” Typically, Su R crosslin ed“bo yacr§1|c aci ds
have a vi seasttplef fabopdt ¥er30Qdpldboue . 40506800 centlipeidd ndstaabY¥eaqueous
solution at 25C. Three s eci({?icc exanpl es_are CARBOi-"O_ NF grades 971P, 974P
and 934P. EQFTHERTERATpH ¥ Gl J¢& example, “sprinkle dosage Torms,

20 taste-masked liquid dosage forms, fast-dissolve dosage forms,
and chewable dosage forms:
[0267]
It is to be understood that any of the easily
administrable dosage forms described below may comprise aﬁy of
25 the formulations described above in order to provide a
composition that has the desired release profile of Compound
(I} according to the subject invention.
[0268]
An example of é chewable dosage form is a Compound (I)-
30 containing chewable tablet. Such a chewable tablet comprises a
chewable base and, optionally, a sweetener. The chewable base
typically comprises an excipient such as mannitol, sorbitol,
lactose, or a combination thereof. The optional sweetener used
in the chewable dosage form may be, for example, sucrosé,
35 liquid glucose, sorbitol, dextrose, isomalt, liquid maltitol,
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pol ynmers known as WATER LOCK pol yners, which are

starch/acryl at es/ acryl am de copol yners. [0258] As nentioned above, the
hydr ophi IWoi2012/@myiwat er- 5 swellability of the pol yner #CiJjgzugs®d2s above
cause Conpound (1)-containing matrices to swell in size in the gastric
cavi ty dueatpartgiesslaftosat, epbrandeombohbeiofi| thelseofThi Snswektahg pronot es
retention of the trices in the stomach during the fed phase. The

hydr ophi | | €#%5° and*SvdtEWa84E PAsE Ppga‘ébgosw'%e Hifse e ki?attrshiec§§mfao becone

slippery, ¥WBhebhdioVi d@s t8LsHAOCKasO R iY@t %ﬂz@eft%temetypwérmfs
their retention in the stomach. g0259£@The rel ease rate of Conpound (1)

fromthe nBPFPXises ABWr iAver itioy aBependeht byipoelaie afattdreoftokatlewveabbsr pt i on
and the br\e;%g ﬁﬁe %%b%%@ée( ?ﬂfﬂi ssol ves and diffuses fromthe swoll en
rch'in te )

pol ymer, urnis rel to the solubility and dissolution rate of
Conmpound ([926%pnpound (I) particle size and Conpound (1) concentration in

the matrix. 20 ditionally, because these matrjx-formn | yners :
typically di ssofﬁée V&S S Siaﬁegggﬂni Lot A (al,tjt‘?féa% %%% intains its
physi cal |ptegsityromey, algdne@sthatsubshaat hnd/Perpasaft tidmesibwpiceal |y

for at least 70 or 80% of the dosi n? period, and in nmany cases at |east 90%
and even obvRf ADDLGHViltie 2% GsyShRgIperrbHON GRhetEda%E, tHeiP4Adcl es t hen

slowy dis ors Jes; - di; s o] i icOR cmay not
cour Ut T ToLr e o s S ST o "t o St T B O o] (PG T oy “cases,
conpl et e dpssodutiare @it décompasigviiod.- wiGlyasgciay, WiedhithinQ hyd2dganatrsd
after the dgfi ggq eorri Oqﬁ’ ?,e()ry[lOIZHQOLstear eThéa sb\/\éel Isab esmtrir%t%o%z%lqe forns
may i ncl udB dddi 11 veEs a irrparf] a sma?F dnelg¥ee 0 €hydaroﬁ‘h(g)bi ¢ “Chardct er,
to furtheragetardf theystelladsatiaheodf tRonmpagands ( 1) yp it yhe ngast euhkui d.

Exanpl es of _such release rate retardants, are 3 | yceryl nonost earat e,
fatty aci dof aRPsdl+% d© PiPPﬁF Q%i B¥ vo¥rbp12 1%7%7t Je391% 659805

(e. 9., spdiygrdafdstat epuchYpb6tbdyind eyl Oe 1AtI0 pobvaddi LiMEston
Conmpound (1) is in the range of about™ 1:10 to about 18: 1; for exanple,
about 1:5 {9 &wras: cavigyelpnd improvaetheoiedt dirqrigivecr el ative to

Compound (L))o il"f{g 1ofet%%|”‘£ﬁio%g B”EB%.W 138 pahyhe o faEPSrggﬂé}S ,
rel ease profile, 1ts nol ecul ar wglgt, an ex0|p|ent§’t at may beé present
in the forimdetiomr Howelier matlie tafonay oé peegner emHdndze thef theweénty so

that the polyneric matrix wll r in /o supstantially intact until all of
Conpound (?l)ﬁg?%r?eefseao e&é%ﬁbeyégi\a"gﬁﬁig%ng?%{?1 y intact" is used herein to
denote g pobymneric matrix in which the polyner portion substantially

retains its size and shape wi thout deterioration due to becom ng
sol ubilized in tHe g9k ferurgkise Bhe thewrkbkaRsams ifoE® fragments or

smal | partigh®sising Compound (I) described above is similar to the

method used to make soft confectionary. Such a method
typically involves the formation of a boiled sugar-corn syrup

25 blend to which is added a frappe mixture. The boiled sugar-
corn syrup blend may be prepared from sugar and corn syrup
blended in parts by weight ratio of 90:10 to 10:90. This blend
may be heated to temperatures above 120°C to remove water, and
form a molten mass. The frappe mixture may be prepared from

30 gelatin, egg albumen, milk proteins such as casein, vegetable
proteins such as soy protein, and the like, which are added to
a gelatin solution and rapidly mixed at ambient temperature to
form an aerated, sponge-like mass. The frappe mixture is then
added to the molten candy base and mixed until homogenous,

35 typically at temperatures between 60°C to about 120°C. A
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[ 0262] The water-swel |l able polynmers can be used individually, or in
conbi nation. Certain conbinations will often provide a nore controlled

rel ease oVoCQorgpismytd (1) than their conponents 20 when uged/Jprdeiossdesal |y.
Such conbi nations include cellul ose-based pol yners (e.g., hydroxyethyl

cel | ul ose aathydy oxypreopydr ealHad @sejnudhtpohyteh byl ehey dmiejurebniziined with
guns, (e.g., Xxanthan guqr%ﬁ.da[ 0263] 25The benefits of the swell abl e matrix

h
dosage for Bfdr EREYpre o i APEI TS Fe P Ladwh FBPE ERRr DO ICARBUNS Y to

| oadi ngs; £8buEXERE &, Wi GO @lddat 18haFOTREEBL: i s TR0 34BN QMo rahout
0.001:1 to about 10:1. Typical loadings (expressed in terns of the weight
per cent of cChapanhe, (3)d rlegsnvatigecsompyube €99ed0 dhe goryprertéonbifed)

are 25Uk S0R16L e BRI, S, bslLerallryaboll 0. 01561 oy A 40% such as

The swel | aimematonx. fornul ati ons also find significant 35 utility when
adm ni sterig%#) a subject who is in the digestive 94 WO
2012/ 13797 }P2012/ 059825 state (also referred to as the postprandial or

"fed" node) . The post-pdaduhiati dPdR skagedicstinBouh§habhsr fsOoOMitd®particles
interdigestive (or "fasting") node by distinct patterns of gastroduodenal
nmot or act i REYONMUPE U] STHNTTSERENGadELNESE Pdlehind It i foFgnsi t

: fth oy . ey ; f th
tinme of . { ‘éoSEé?ﬁH%gﬂ{ ﬁcglrgd]'?{é;es r_a[tgzgﬁ] the mou ﬂ%ll%‘g&g&cf\%l%frfbt 'a%q%&‘)cte e

formul at1 on dur ive state results in zation of npound
(1) rel eastashethesksimymchlandnsiabely nt espidley dsaledngesioandtofokos
prevents substantial colonic degradation, inactivation,. or Idoss of

bi oavai | abi ?Yty. ‘f"b‘z%eﬁ dveni Fe“and el et | y at]ir?e‘ﬁtus_ of taer?ornequi re
dosage foraerébatcafgreasiypd diduell awd holuexasphe, U3 redeee fbe risk of

15 choki ng_upon m ni stration, and/or i nprove patient conpliance. The
conposi ti oﬁs? ?'gﬂ% Y et iFGT Sty Ne |6n5§il1e§$%r%%‘fl%%s‘?€faf@d}ﬁsni strabl e

dosage for pBgapakAHOFd e A veUidbalbe t8fnpatient conpliance. Such easily
adm ni strable fornul ations include, for exanple, sprinkle dosage forms, 20

t ast e- maské82V2ui d dosage forns, fast-dissolve dosage forns, and chewabl e

dosage formns: Typical fast-dissolve dosage forms for use in the

subject invention include a mixture incorporating a water-
and/or saliva-activated effervescent agent, a disintegration
20 agent, and microparticles. The microparticles typically
incorporate Compound (I) together with a protective material
substantially encompassing the Compound (I). The term
“substantially encompassing” includes the meaning thatrthe
protective material substantially shields Compound (I) from
25 contact with the environment outside the microparticle. Thus,
each microparticle may incorporate a discrete mass of Compound
(I) covered by a coating of the protective material, in which
case the microparticle can be referred to as a “micrbcapsule”
or a “microtablet”. Alternatively or additionally, each
30 microparticle may have Compound (I) dispersed or diésolved in
a matrix of the protective material, optionally coated by a
coating composition as described herein. '
[0273]
The mixture including the microparticles and an
35 effervescent agent is typically present as a tablet of a size
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[0267] It is to be understood that any of the easily adm nistrable
dosage forns descri bed bel ow may conprise any of 25 the fornul ati ons
descri bedwalzow#3reriorder to provide a conposition that ras/JPia2/0®siy ed

rel ease profile of Conpound (1) according to the subject invention. [0268]
An exanpl eanfi shabevwadd e ddbFage dieerti sral CospoOnnek £d9)ioB G o antpaitiiend .
chewabl e tablet. Such a chewabl e tabl et cogEri ses, a chewabl e base and,

opti onal | yIN8 Sakktlenkt SURTdadRaBreCOEREC G HY &t F VAR IS 4PAR exci pi ent

such as magphtQhre S RIJQr ArRGLIS8a194aa CBidEd QR dRereof . The optional
sweet ener used in the chewabl e dosage form may be, for exanple, sucrose, 35

| i quid gl udbsénteordliial agdett igseressohalin, ani uewhtrs ffiqdiive Wo aid

2012/ 137?@?@!1953%%{08}?20%%@3FE%U:L%‘EE’ a%lﬁgjég\f\é%?&{dé‘ acod;fgnﬂé?{#on t her eof .

In certal n cases € base "ahd ener e sane
conponent . sdheathewaht e fifasercandnapt whoal tsaeeslehetr iy lcalddy iconpel se
about 50%to about 90% by weight of the total weight 5 of the chewable
dosage forﬂ?uﬁ)z% ]2 PatIentene chewabl e dosage form may additional 'y
contain presgnyatives, agents that retard and/or prevent adhesion to the
oral cavity and crystallization of sugars, flavoring |o agents, souring
agents, col ori ngTegyetfcranresdntenations 6F brieierlHortofortiye f or egoi ng.

Gyceri sy beckibip . dydiogenated pali 9iloOkofhyces vl MNOSLLAALG MY be

used as a protecting agen crystallrzation o e sugars, typically in
an anount pfodbouton), Chamelgbeuova¥iby wadghiondl thetdmttal aisi gt of the 15

i ngredients. Such tecting.agents helpp to preve adhesion.to the oral
vty antCF T bVE RS ST D RoBaery ol e Rt 1y SFELRG 46SRUECFO m
Addi tional iy e apderarat’isvelonthi, safalvt 10r gbhgud Tl yradid irddegray heapsedyt o
enhance the chewi ng properties of the chewabl e dosage form 20 [0270] The

met hod f or 2REKFHES tHE HeWaIOBPd6S54% VOFRPRBPRY sT MG @ i) by

descri bed @H@v§a£§e§é m hahst octBe PRtHd Mised 1o Joke ngef tnepnigetionary.

Such a nethod typically involves the formation of a boiled sugar-corn syrup

25 bl end t balpheeh dbsigvdcheyad ifonappeudilxpupecedheamioilied drgar-corn syrup
bl end may - L a co S | art i ght
ati o of 9grib Eertr et U et aRt ey tBe LA P e e s s e
120C t o r eandecavatles ,svarild dweidmaa ADkflenrpass. siheerdsappe finittieur e may be
prepared from 30 gelatin, al bunen, m |k proteins such as casejn,

Veget abl e B OFPASTKGIH as 186y MhCEPRTH: LGHRF (R [0, DR A ElaktetPeo a
gel ati nysopat i o e :t@Ridl ¥oF ¥edsatuambhedh tRIMEIgddt s d @ fetmaan
aerated, sponge-|ike mass. The fragge m xture is then added to the nolten

candy baseSEfAtEH % eH UiV tHORo§énsig, Compound (1) .
' [0275]

The terms “effervescent agent” and “disintegration
agent” include compounds that evolve gas. Such agents may
25 evolve gas by means of chemical reactions that take place upon
their exposure to water and/or to saliva in the mouth. The
bubble- or gas-generating reaction is most often the result of
the reaction of a soluble acid source and an (alkali metal)
carbonate source. The reaction of these two general classes of
30 compounds produces carbon dioxide gas upon contact with the
water in saliva.
[0276]
Such saliva-/water-activated materials should be kept in
a generally anhydrous state with little or no absorbed
35 moisture, or in a stable, hydrated form, since exposure to
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35 typically at tenperatures between 60C to about 120C. A WO

2012/ 137971PCT/ JP2012/ 059825 matri x, tablet or other fornul ation containing
Conmpound WOoren747men be added to the mix at a tenperat ece/Jetoiabiars 60C to
about 90C, whereupon additional ingredients such as flavors, colorants, and

preservat i ¥gsefayi be pdedurbhy Besmbtagiereishd tdsned.ypreal bxagpoéped, and
formed to pieces of desired dinensions. [0271 Fast - di_ ssol vi ng

dosage for en%?s%ﬁﬁnﬁkﬂ§é”ﬁﬂbP@pé??F@ﬂe%naﬁﬁb%ﬁﬁPEﬁa#ﬁ%e?%ﬂﬁ@é@@éscent

agents, engblingiih6,00329¢ LekdRikP hP16QPIidly disintegrate in the nouth
whi | e providi ng” adequate taste-masking. Alternatively, rapidly dissolving

dosage forb®82%Aly contain an active agent and a matrix that includes a

non-direct conprgssion filler and a, lubrjcant. US Patent Na. 5,178,878 and
U2 Pt er noc B B 404 siouticgantarRi AL SaL i e doatedl 58 doange
forms. [02H@han consumbtpicegl ahasha¢i gentvel tpsagel ddy Mbddadise,i actibe

subj ect invention include a mxture incongorating a_wat er - and/ or

sal i va- act PUBY S T oA CSHC 8§eRE; & WSidR S NS0 CAGERE, 2ahD

m croparti ghegarilfieadiLr aRANH akea, t YR&al & Yal NEOrRONALE LAOWRE 6 h) ¢
together with a protective material substantially enconmpassing the Conmpound
(1). The te¢hissudstanBeabbyechlorparsidry aindiudes lvhengeahftdg thatrt he

protectiyve i t.ant i.al i eLd nggggq r.Qm. ntact with
t he env%%oﬁﬂgﬁfi%ﬁ%%ﬁggﬁ%ﬁé;&?Cké%%?t?%lgggghu ) eé%h)ﬁ$5$bﬁéfgﬁgle may

i ncor por at foandi sti@te weass iote@dapotndbé | Jisevkredl by aa gdeatsi g of t he
protective terigl, Jin i,ch .case the mcraoparticle can be referred.to as
B or ocolaire: | ais ARPTHEL AR otnd STk At Sy F BHEPErOREETYoRach 30
m cropart i gtedgayahaviesCopaged . (1 Acti spersethyr idicasakveddiing matri x of
the protective material, optionally coated by a coating conposition as

descri bed HEREIFRIFDLITSPIRE i REGPE FRCHURY FELIHe MITARBP&RiPEPes aghE an 35
ef fervescent agentd s d ypicalbyiphegeny as1aidabl et of a size 97 WO

2012/ 137971PCT/ JP2012/ 059825
[0278]

The carbonate source includes dry solid carbonate, and
bicarbonate salts such as sodium bicarbonate; sodium
carbonate, potassium bicarbonate and potassium cérbonate,

20 magnesium carbonate and sodium sesquicarbonate, sodium glycine
carbonate, L-lysine carbonate, arginine carbonate, amorphous
calcium carbonate, and combinations thereof.

[0279]

While the effervescent disintegration agent is typically

25 one that, upon a reaction, forms carbon dioxide, this is not
essential. Effervescent disintegration agents that evolve
oxygen or other gasses that are safe for human patients may
also be used.

[0280]

30 When the effervescent agent includes two mutually
reactive components, such as an acid source and a carbonate
source, it is preferable that both components react
substantially completely. Therefore, an equimolar ratio of
acid and carbonate sources is preferable. For example, if the

35 acid used is diprotic, then either twice the molar amount of a
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and shape adapted for direct oral admnistration to a patient. The tabl et
is substantially conpletely disintegrable upon exposure to water and/or
sal iva. TWe effBrarescent di sintegration agent is presenPCIrIPzm2/esmsemt
effective to aid 5 disintegration of the tablet, and to provide a distinct

sensati on aebnefteaveseencervdrertd haiskegbbet ahsepghatedoisar tdheoumutdt of a
patient. [0274] The effervescent. sensation is typically not only lo -

pl easant t 8irRE2EAIVEM2SHUISRAYS Dendsefoferi rblat ete ars Ve B Ffidiron,

thereby preyi dingegddidd onalo ake! tReahfloht foF therm&f frglveggentraction
Thus, once the tablet is placed in the patient's nmouth, it will generally

di si nt egr arerbapiateyseandcs ulsst @ndegid yheoapbenegl 9f wild ovitherhycampangrdr-y
action b t.h afien Th i_f e Le S t

Fabl or. Hi SRAPeIR I PhrosHBH d b i ERge ShRar oS TS S AT OF (e
tabl et, the mhblepacthchiasimy e elxeasedofapdthan bemswadihtowednasuahs! urry
or suspension of the mcroparticles. The mcroparticles are thus .

t r ansf er r e§2665¢1 het 265 pAtF el St cﬁ%FoFidE}FL SOPAL i FROHRL (He Uit i ve
tract and sysbeAbatdishiibuidan@led.he Compound (1). [0275] The
terms "effervescent agent” and "disintegration agent” include conpounds

t hat evol vé0g84] Such agents may 25 evol ve gas by means of chenical

reactions that take pLace,inan Jiel lioRxpasYeRto vater angfar.fo saliva in

t he nout The bu e- Oor gas-generating reactio host of t€n the result
of the reatyponadlyacsotair eracmusdurde edfidrans¢ahkadlis meteadatciambonat e

source. The reaction of these it general cl.asses of 30 conpounds produces
car bon di 0f 8 CGRECBOR SOt AT L AN g “Rafor f nC IR TRRE [ 0976)

Such sal i vaikwategraei by asedHateidials wabaubdabey keghih Ns@egener akl y
anhydrous state wth little or no absorbed 35 noisture, or in a stable,

hydrat ed foFAP1S nckt ekpostier stoodndhes1 Sheatabipes/ Pk B5yars drste:r

wi Il prematyrehy gbstintegrats dike d ahl ebssFehafXapPhenutdle dqpage d or m may
be stored in substanfially air-tight packaging prior to adm nistration.
[ 0277] 5Thebaskdlsosecendmyt bkt dcindnasasecefohaexampbaf ealfmrt Mbman

COnSuTI | OBecHiteTBY S50 LRRLLog 858 861510 29 N LRy
fumari c acicdn bdipegsaced, b udEarvd ngcittle, déstntBgcatisen tihiese @Citds: ar e
directly i@ggiggdintxgiér at about 37°C. The tablet is immersed in the
20 water without forcible agitation. The disintegration time is
the time from immersion to substantially complete dispersion
of the tablet, as determined by visual observation. As used
herein, the term “complete disintegration” of the tablet does
not require dissolution or disintegration of the
25 microcapsules, or other discrete inclusions.
[0282]

‘ In order to achieve such disintegration, the amount of
effervescent agent or disintegration agent typically used in
the fast-dissolve dosage forms is about 5% to about 50% by

30 weight of the final composition, preferably about 15% to about
40% by weight, more preferably about 20% to about 30% by
weight.

[0283]
The tablets described above can be manufactured by well-

35 known tableting procedures.
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m overall solubility in water is less inportant than if the fornul ations
were intended to be dissolved in a glass of water. Acid anhydrides and acid
salts of wheoehisrgidescri bed acids may al so be used. AcipdTgRR1%/039835 | ncl ude
sodi um di hydrogen phosphate, disodi um di hydrogen pyrophosphate, acid 15
citrate salfpggaand sodiumacid sulfite. [0278] The carbonate source

i ncludes dry solid carbonate, and bicarbonate salts such as sodi um
bi car bonate, soditfME IR EPYEY aSSFHnMbFEAPBBREE £ dntPigttldssi um

car bonat e, iagoﬂg&f@@é‘m&@obmaatma@q 88} UALBLSAW, £ RONA e FAYUM
gl yci ne carbonate, L-lysine carbonate, arginine carbonate, anorphous

cal ci um canbbania!l - affdiecovivirpperbhsle e edie HrI7gledNkisl @ mheretfpsubscent

di sinteg k IS i.cal ne_that,.upon a.reaction, forns
carbon & o GRoBERTee; o PG AetvPY ARERDRRLLICRET B RERER Lt b d et s
t hat evol vénoxypgerats adtdievcrgassessshalf aoepsafi@€ {Dy durmourpiid et 2 may

al so be used. [0280] 30When the effervescent agent includes two nutually
reactive cgﬁﬁS%%E?s,S%Rﬂﬁ??ﬁ&XaﬁbééFHagéﬁrE%aE LearboRiFesddre, it is

pref er abl epthati Hpt h ceprReBRNLS [ RagtmsStPst-anfdaldartGenRl etehyoutber ef ore,
an equinmolar ratio of acid and carbonate sources is preferable. For

exanpl e, iistAes3Glerdd wmendeddiopr ethervi fendespaered vikvoudheutoltae
amount of ﬁro{’?c@%/&%@ﬂﬁq/ eE2012) 9p) M%;]fef‘slag%a;gv@in%%gagnate base,
no ou

or an equa ar anmount of 'a di-reactive Se, s e use or conplete
neutral i zattonibotde oedldtdedicHowepenlethendnoatntizoft wid errttikdeaci d or

carbonat e source exceed the anount of the other conponent. 5 This may
be usef ul 8re%ﬁ%f@e’t k%qlfﬁoga&%&Fcu&? BeYs bP RN B¢ £ t4Hi%t cont ai ni ng” an
excess of ehtbgpocompanentdispersdeh ed@sesmpblind S(RCCcaptaldiadhat the
addi ti onal anount of either conponent remain unreacted. [0281] /JoThe

f ast - di ssoP¥PheCHbEadR e @892, cPabiB sy t§pFeedny RIGHR&t ven amount  of

ef fervescenh 8h Sint Al Ak 2GRNEHel EaRLT ¥ 4OrAL AN £, raR digad
conpl ete disintegration of the tablet when orally adm nistered. By "rapid",

it is undepsebodtivatmateritdblsersoshdind thei aeegyr attdternatively, a

micropa;ticle may incorporate a core consisting essentially of
Compound (I) and a cdating incorporating the protective
material, the coating itself having some Compound (I) _

20 dispersed therein. The microparticles typically have a mean
diameter of about 75 to about 600 um, preferably about 150 to

about 500 pm; for example, about 200 to about 450 um. The
microparticles may be about 200 to about 30 mesh (US standard
size); for example, about 100 to about 35 mesh.

25 [0285]

The protective materials suitable for use in the fast-
dissolve dosage forms described above typically include
polymers that are conventionally utilized in the formation of
microparticles such as matrix-type microparticles,

30 microtablets and microcapsules. Among these are cellulosic
materials such as naturally occurring cellulose, synthetic
cellulose derivatives, acrylic polymers, and vinyl polymers.
Other simple polymers, such as proteinaceous materials (e;g.,
gelatin, polypeptides), and natural and synthetic shellacs and

35 waxes, may also be used. Protective polymers may also include
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15 in the nmouth of a patient in less than 10 m nutes, such as about 15
seconds to about 7 mnutes; for exanple, about 30 seconds to about 5

m nut es. WoyBdE7ati on tine in the nouth can be neasur @dThy200b8®82E ng t he
disintegration tinme of the tablet in water at about 37C. The tablet is

i mrer sed i sthhec2Dl wedss, Wdthpuicelantiobke agrbakimethyhe:«lilsiisegald on
time is the tine frominmersion to substantially conplete dispersion of the
tabl et, as2HEYetHi FRILbYALEUA! -observation. As used herein, the term
"conmpl ete dpsgpiegration” of the tablet does not require dissolution or

di sintegration of the 25 m crocapsules, or other discrete inclusions.

[ 0282] | n Bhelera tepadchiceve sisehl dnstheegbare obast bl sarduigt defsage

ef fervesce enf,_or di sint i gent LC ed in t.

Fast. di scof i doonne var i Slbit sRo s shilt ‘Bt EPdagifitor ¢ne
final conpbastdoon fHefertall wedlbtt oIfS¥nhtorabout idd%ant vieght , nore

pr ef er abl yagggut 20% t o about 30%b .The tablets

ight. [0283 '
descri bed BTN L g d%lgglelﬁgl Y’g%éhknos/wec ABPEET Ag™pFoBEdur es.
WO 2012/ 13¥8L 1PEJ{ ER0IL/ Q33820 8284k a1 used 5 §EMILNMEd 1ahove, each

mcroparticle typically incorporates Conmpound (I) in conjunction with a
prot ecti veChatéfahl . ITheertaiaparbpelBensy, b prowratsdbds &omieeoeapsul e, 5

m crotabl e i X- 4t . Cropart.i ) YN rate a
i seret & megd e s i o inaed bp e A E P U Rl g ek

obser vabl ecooal i pgowidime pretledctived ymhhéckatoaComnyer $elweyverrn ahaatri x-type
particle, Conpound_(1) .is dissolved, suspended or otherw se dispersed

t hr oughout a?ﬁgngoogr%%aetcjﬂ%@%ﬁtél& alsﬁoégt ap }?r?cst‘%p%]ﬁéitc&&atnﬁ% i ncl ude
attri but esigpedos htie crocapsuloFs aantderapeL¥iEXPEy Paftéeed B dn@urgxaapl e, a
m croparticle may _incorporate a core incorporating a dispersion of Conpound
(1) in a fFPEPOYRL b iRAREGRR deferakianac€obhf ndetrIn K¥ebnd protective 15
mat er i akg Wpbgh) may be the sanme or different fromthe first protective

material surrounding the core. Alternatively, a mcroparticle my
i ncorporate a cobe examplst iafg sedesntdabbpluve Cosparintoxn )isard herchat i ng

i ncor por at | ng ot i terial h i itself Vi
Conmpound (i:?ﬂa%@%?%%,errga?& %iﬁ/eggﬁs%f) lﬁzﬁke)l%i g?%%%%t?%%safafpﬁegﬁl 039 ﬁg\%g% 5 mean
di anet er obraboddsiibgt o Sabbuts 868apm fprefeymiial labdutc11:5e st Goapouhd500 pm

for exanpl about 200 tq about 450 p.m  The mcroparticles may be about
200 o abott) 0SHERh (ST A 81 Py B0t POEC APl LGt ToFate dbout 35
mesh. 25 [ @R85hatrix typgit&Iarotigetivesat exidés sudtabl g,Ffiarnese in the

fast - di ssol ve dosage forns descri bed above typically include pol ﬁmsrs t hat
are convenbPBREETy il iMayzddGlndenethsrnadfshlofaki tropmaiardses AbEhough

e ool | Ul BR c Ral o | A4 Sich B et bl 15 SLRu T ol s Y RCRGt o
cel | ul ose depavagntvesit dergyla drpebyiety, candoviny2? pof yimesyss whenhéessiedpl e
polyrer . BUEheARR L Sheses ERLetkal5, (i aodlelidhn BEhyPERLLIeS)
25 have a hardness of at least about 1.5 or 2.0 kP. Not only does
the dosage form dissolve quickly, it does so in a way that
provides a positive organoleptic sensation to the patient. 1In
particular, the dosage form dissolves with a minimum of
unpleasant grit, which is tactilely very inconsistent with
30 organoleptic sensation of the dosage form.
[0288]
The filler typically comprises a non-direct compression
filler. Exemplary fillers include, for example, non—direct
compression sugars, and sugar alcohols. Such sugars and éugar

35 alcohols include dextrose, mannitol, sorbitol, lactose, and
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35 waxes, may al so be used. Protective polyners may al so include WO

2012/ 137971PCT/ JP2012/ 059825 et hyl cel | ul ose, nethyl cel |l ul ose, carboxynet hyl
cel | ul oseweandi2asrymi c resin material. [0286] Wen a coaPCmgP2E2/03825 i n t he
above fast-dissolve dosage 5 forns, it typically conprises at |east about

5% by wei gbtichased me:itheskot abrwekghblof ddie &l tdN@ipdeti al @Srect
preferably at |east about 10% by weight. The upper Iimt of the protective
coati ng nmafeMPRPSEERRY FW9fener-&-Iry A e8g2Er Fhptalas | heeemedif &thdd nent s,

it is possiflechQe UBEs ardrr&RaliiAg ithat oi-Sa9h8RLEI rdban-Jhfl-Lericent of the

wei ght of the core, prowngji ng a relaftively thick coating. However, the
anount of evaarng Tet @eirakenshgal dfndilber sibs grwzitcaliat iint thepedeget hé

rel ease of t hegapeuticallygf fecti nun f_Conmpound. (;1)_ before

def ecati%nao?u{ghﬁegd%%aagbeo tor9n%%’ 2?3/ ygﬁly? 8End nl%(aprﬁﬁncelcgfgsd

f ast - di ssoprerdosiape dlsun i50 adhabdutCObpE essedexampid) yabssaovall e dosage
form adapted for @g rect oral dosing. Such a dosage formtypically includes

Conpound (BYOUbF &R in the formof a protected particle, and a matrix. 20

The matrix pypbeally includes a filler and a |ubricant; however, it may
i nclude other additional ingredients. Al though the dosage formis adapted
to rapidly di ssolvethe fFrt1nselor dopagreRPrmstdheeussqd iadlsivia .t @ of about

2% or | ess : : ' : e - eral : form
Wl el 85 SETRGy AL AR A Ao R, B M L o R R oty does
t he dosageLfbbricamssolire mritdkduwl ari, t hgdespBobia hulwajcdrtat suradviades a
positive organol eptic sensation to the patient. In particylar, tl} “dosage

f or m di ssoi“ggge%“tnﬂ S SRmGE %ﬁpfléﬁ ant i TR ¢ ialstotuejfctol'l SI govery

i nconsi st eaboWit t §13 3y aigiafi et itheSEBSALI 8016k, t e Bosage, fayout [10288]
The filler typically conprises a non-direct conpression filler. Exenplary

fillers ingPade, 3% Y sliiite, feencdPrREe, coRPprEsLi oS RRAY, ZndYsugar

al cohol s PHEBBUgA S ARG $HEAL 5352l @Hb@'éei&?:ﬂx}&i‘éz Q'ﬁé%r 9%%06%Q%%t0| :
sorbitol, lactose, an WO 2012/ 137971PCT/ JP2012/ 059825 sucr ose. xtrose,

for exanpl eeighh ekikbibziscasit,héhea fdirmedattonpriewsi onl kugmhilbite. , a sugar
tcgat has been. paif iTﬁ&nptroesis'l%rieﬂ%?; ih%:ﬁﬁggéesgﬁgiéécéq Hissd QN i rect
npr essi on” sugar. e percentage“of Tiller {s typically in the range of 5
about 25 twiabbwttB®8%dythwei ght of the mcroparticles, preferably about 50
t o about 9??{%96?r exanpl e, about 60 to about 90%
20 Hydrophobic lubricants include, for example, alkaline
earth metal stearates, stearic acid, mineral and vegetable
oils, glyceryl behenate, sodium stearyl fumarate, and
combinations thereof. Hydrophilic lubricants may also be used.
[0291]
25 The hard, compressed fast-dissolve dosage forms
typically have a hardness of at least about 1.5 kP, and are
designed to dissolve spontaneously and rapidly in the mouth of
a patient in less than about 90 seconds to thereby liberate
the particles. Preferably, the dosage form will dissolve in
30 less than about 60 seconds, and even more preferably in about
30 to about 45 seconds. This measure of hardness is based on
the use of small tablets of less than about 0.25 inches in
diameter. A hardness of at least about 2.0 kP is preferred for
larger tablets. Direct compression techniques are preferred

35 for the formation of these tablets.
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[0289] In the fast-dissolve dosage forns di scussed above, a /o relatively
hi gh proportion of lubricant is typically used. Lubricants, in particular,
hydr ophobwo 203ravant s such as magnesi um stearate, nmay PETUBHEA2/MF8ZEN anount
of about 0.25 to about 5% by weight of the fornulation, preferably about 1
to about 3%byowei ght; for exanple, about 1.5 to about 2% by 15 wei ght.
Despite the use of this relatively high percentage wei ght of |ubricant, the
formul ations typPREIIKAILANTIAE &RCBE| eRe BBAPres st T ity eafdridhess, and

rapi d di ssghiih 08 A ddi iR PN, thQ29RLy 205 dEaphabihd WAL ons

i ncl ude, for exanple, qlkallne earth net al stearates, stearic ac[d, m ner a
and veget abfetloe | snvepttyicay.y| Shehekae edosaal uim e drypicdaldwr apeprand

conbi nati o o) dr.ophi i | ubri be .used. 1]1._25The

har d, co#rp?é@ég'g&(?ag)- |nsst8]|%vefl o&%sggeg? g?%{éétg%? %@%f@s’hgr\lllecsré)({ﬁabgl ﬁgsls)rof at

| east abouhidrbckbsules, anpe idesildyedatrandi ssntveospbrbaneaitsiwhcandnaapi dl y

in the nouth of a patient in Eess t han about 90 seconds to t,he&ebggl i berate
e

the particFeREIEY%f er&@byErt HBSdBRAYE™F 0P m TR 199 i (1e SPA 1861 FesRet han

about 60 sggppdsul Al RveR 1B Boekeiabbyatinrbost $0d aaRoUloA sgconds.
This nmeasure of hardness is based on the use of snmall tablets of |ess than

about 0. 25SphAthkke | Foeh At TAYh&PBRESSCoPaaE 1¢basthaibiod R @akP i s
preferred for larger.tablets., Direct co ession t.echni ques ar.e preferred
05 T or the  FOPRErT ot oPifecd Cbrerst Th B8:5] 95eren 20T 6as825

[ 0292] for Spampikd e desagedf apnsoapm. anot her form of easily admi ni stered
fornulationg g?t may be used in the conpositions of the invention.

Sprinkl e db %% forms typically conprise 5 Conmpound (I) in the form of

pellets, granul esn ¢RGiEtak]fetss s iRkeE0a8pSHE eBorpid aitaldasingvi ng
functional or non-functional coatings. In use, the patient_ or caregiver can
sprinkl e tPREPAPLE GARTE/GHEANECSIBE doBeUFAL bEUrPhIKCOOW o 196f t food. A

spri nkl e; dosage; 4 PN Y- GRIMAILSE PALLH Cb £Sciaviing BT8R s/ @ydiageier of
about 1%;to abdtt fgb gﬁiin thgir maj or dinensi&h;cgbr exgnpyg, g%ogt 50 to

70 Rm- [029@fprises a Measkapsitedofighspr Fhkse dozhiey froirhure a@f easily

openabl e c ngl oS I . ou - ontai.nin
n?cropelle?gﬁgég%ﬁ gp fhggﬁggsggéghg&érggﬁlc§?1YQ%%%%%$§%§Kg(£§%&%gogted
with a firsixcoatiof abodture® afo Gbopouds(by eadgipol yf/ithd miktalbdedoea and

a second coating,m xture of .about 90 to about 70% by wei ght of th i Xture
of & non- hyaRopRET PR oS ML YE T (- Gt hyFEREH | CF beoioSSid Sb PO 10

20 to about 30% by weight of the mixture of a hydrophilic polymer
(e.g., hydroxypropyl methyl cellulose). For example, the
second coating mixture may comprise about 3 parts
ethylcellulose to about 1 part hydroxypropylcellulose. The
weight of the second coating mixture is about 5-10% of the

25 weight of the micropellets before the second coating is
applied. Optiocnally, the second coating contains Compound (I).
[0294]

The polyvinylpyrrolidone used in the first coating
typically has a molecular weight of about 30,000 to about

30 50,000, e.g., about 40,000. The seed of the sprinkle dosage
form may be a sugar seed, and have a mesh size of 60/80.

[0295]
Taste-masked dosage forms are another form of easily

administered formulations that may be used in the compositions
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20 to about 30% by weight of the m xture of a hydrophilic polyner (e.g.,
hydr oxypropyl nethyl cellul ose). For exanple, the second coating m xture
may conprweeoehierd713 parts et hyl cellul ose to about 1 palPCT/JP2012/059825

hydr oxypr opyl cel | ul ose. The wei ght of the second coating m xture is about
5-10% of the 2heWehgbitdn ! henha enepethetBededosayd e 3eerRd beoatigagdi s
applied. Optionally, the second coating contains Conpound (I). [0294]

The pol yvi R¥l §9+i8ti done used in the first coating typically has a

nol ecul ar webght of about 30,000 to about 30 50,000, e.g., about 40, 000.
The seed of the sprinkle dosage formmy be a sugar seed, and have a nesh
size of 60/80. [B286]id taste-Tustkedrdokededboagetypiasl by ecemmtisas feor m of

easily adm ni stered fornul ations a u in_the. c itigns WO
2012/ 13797 1PCT/ 3!53%3% 0 of & hem&)ﬁ\ggﬁt Rgﬁ gﬁ'ﬁeat%é g%nrég}ﬁagcfuer&gsage form
may be |iquudrotn8&ohdgdihd 0296 Acsrinitd tDsé ecdls kelbraogagemparimihypi cal |y
conprises a 5 core elenent conprisin Ct:ggp%fgg él) and a coating materi al

e

sur r oundi n§OMREURSr &1 bl EFrentP 1 Ye d orpr 1B TP IEBFHIOEHE (1) is

typically igithe)fQrmof anldBO@RANE, ChRorbAbas 03babY etpe (18Cr 0) capsul e,
anor phous solid, pellet, granule, powder, or matrix. The core el ement may
i ncl ude / og&appi-er spovdexciPi et 1. | The sCo¥e srdnmiany agpentifclsdgbi | i zi ng

agents d/. ' rapts. i iti t ) ] T
oot e mbked Atoage T or T A | P St b ant Mo TS abut b
wei ght, prefenabl gndboutcdotantabom adb¥hpnloweoghtund ofIexanpl e about 80
to about 93?@% wei ght of the Conpound (I)-containing core el enent, based
on the tot i]ght of the dosage form The taste-msked dosage form

typi cal ly incl udege abguite-Ind skerb Quits a2R%rbymwel,phtal py ef s Bldas abitt ot o
about 35% by wei ght; for exanple, about 10 to about 20 20% by wei %\é of the
coati ng mater RRPUSUP P UMY R]HHe ©dedsPBA¥nEPOBRSRY bR aBRME G128 Qi ght of

the dosqgewteggm;, [ 3P8lxample abHR O @cChBBRE! 9bYyPheald Yohindfides, about 20
to about 90% by wei ght of "a supplenentary conponent Sel ec(% ed from 25 waxes,

wat er - i nsofehbeupdl yhersontenirama qealey geegenandbpaedi @ | thenvdtaralsol ubl e
pol ymers; ggggﬁtsg%t€QQQdosage form. The taste-masked dosage form
typically includes about 1 to about 50% by weight, preferably
about 5 to about 35% by weight; for example, about 10 to about
20 20% by weight of the coating material surrounding the core
element, based on the total weight of the dosage form.
[0298]
The core element typically includes about 20 to about
90% by weight of a supplementary component selected from
25 waxes, water—insoluble polymers, enteric polymers, and
partially water-soluble polymers; other suitable
pharmaceutical excipients; and combinations thereof.
[0299] |
The cbre element optionally includes carriers or
30 excipients, fillers, flavoring agents, stabilizing agents,
colorants, and combinations thereof. Suitable fillers include,
for example, insoluble materials such as silicon dioxide,
titanium dioxide, talc, alumina, starch, kaolin, polacrilin
potassium, powdered cellulose, and microcrystalline cellulose;
35 and combinations comprising one or more of the eregoing
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pharmaceuti cal excipients; and conbi nations thereof. [0299] The core

el ement optionally includes carriers or 30 excipients, fillers, flavoring
agents, sweliZ®Br9rg agents, colorants, and conbi nati onsPCharzad/H3598e4 t abl e
fillers include, for exanple, insoluble materials such as silicon dioxide,
titani um difaXildes. teﬂdiubﬂeumhnaerstanchudkaoférlexxmpmaﬁIMamnpmbassiun]
powdered cel |l ul ose,. and m cr tﬁgtallln cellgiose 35 a d nmbi nat i ons

conpri si ngSYfEO8F nbie-vFcn PeFoi RG 9F 445979 20 59825

fillers. SebwBhgatibherSorgialdidRy onQr c@XABREEo f MBRAI f@ieg&ucg 05i9,1draGt ose,
dextrose, sodium chloride, sorbitol, and combinations conprising one or

more of th&hEof egbehgndy IR MLESERE fin| PBPURRY BE BP eB5@MbIUE afsultys of up
to about, 7§é§$ﬁt5 Mgé&@tonhﬂﬁ§qxﬁﬂﬁﬁQ%leEa “@h8h§o§g%§bﬁFﬂpsage form

[ 0300] e core elenent may be in-the orn1o for exanpl e,
having a pafPBbele size range of about 35 pn1to about 125 Rm Such smal

particle size fa?élltates stantballx g_nan @r % feel in the nouth.
Smal | particle si28 a%o &Y% PEaRup Gt TPh iRPEE T tHe nout h,
e.g., by theahpgeth. héVEﬁb'élﬁéyﬂﬁdQ% %l@@“&gﬁgetbﬁ é@@&@ msked Jdesree form
may be adm ni stered dlrectlﬁplnto t he nout h, m xed with a carrier such

as water, OFOsBHi - [Sufili $redApBsIrtiehs sbeh %%,Clllatsaﬁqﬁw S)}d@@lﬁlaﬂtléhé!Yt he

i ke. HQH"eK%ﬁe-%UDEt§/a§é@I %m %m%undsfﬁm Y D& R %wz@eqllse any
suitable unit dosage form [O The coating material of the

t ast e- mask@dni o peb alo ¥ oK TIEY q%ltéleapfa@rtnrpﬂhat ipr bl desutdh subhst anthyaltlhy?
conti nuous in n pro - Ln
al so provigggﬁhe ggh 5?1%8& %gaéegégggﬁhpoundﬂ%%%a%%hkegeﬁ%%%% uggamln

t he taste-maykbd d@mfmnsﬁendd(dxﬁedmgyn&mtbetaemmbeth;nsmhm&#&d;wﬂqhna’ such

as, for exan‘gE eth cel | ul ose. The coitin? mat eri al the taste masked
dosage f or fFBYSF uPYE ra?rﬁﬁﬁﬁﬁ! &T25°Pta ﬂgB'Qe?om$?ﬁ&ﬁﬂons SUCtAdtet hod of

preparing tastigs|reg Pharrmee ngade . f oo # 0nghes Ueh rasrpewdar ed
formul ations typical y i ncl udes m Xxing a core el ement and a coating

material i ROEPENNdeht] wE B0 VA dedr ynngnyheukt e le endg fadnsage form.

a' taste-nmasked; ornulatlon Spray-drying of the pharmaceutically active

i ngredi ent "and polymer in the solvent typically involves spraying a stream
of air into an albeicezt vusperiside,l @ﬁttbaathyteﬁmaskb@lf@rmﬂﬁnﬁm@n megusi ng

e, o venL K& £vanghab: oA 00,85, Campound, (), comias WOR 402
20 and that provides taste-masking. The coatlng may also provide
the controlled release of Compound (I). The polymer used in

the taste-masked dosage form coating may be a water-insoluble

polymer such as, for example, ethyl cellulose. The coating

material of the taste masked dosage form may further include a
25 plasticizer.

[0302]

A method of preparing taste-masked pharmaceutical
formulations such as powdered formulations typically includes
mixing a core element and a coating material in a diluent,‘and

30 spray-drying the mixture to form a taste-masked formulation.
Spray-drying of the pharmaceutically active ingredient and
polymer in the solvent typically involves spraying a stream of
air into an atomized suspension, optionally in a drying
chamber; causing the solvent to evaporate, and leaving

35 Compound (I) coated with the polymer coating material:
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[ 0303] For a solvent such as nethyl ene chloride, the sol vent
concentration in the drying chanber is typically naintained at about 40, 000
to about WOQ0B7Parts per mllion of organic 5 sol vent PCTHR200pp3$2dr yi ng
process for such solvents may be conducted at a process tenperature of
about 5C tgoabsut 35C. Spray-drying of the dosage forns may be undertaken
utilizing either_rotar neunati c or pressure atom zers located in either

a co-current or ﬁ?&eﬂ-%%%) S AP PEtHY L1Ga7 | G+ ohtda0 tierbivethe
dryi ng gascBR¥eRerieaddi PreHeOr§d nko chanbEe! igh@¥§§&£1p} A ned at

tenperature bel ow the boiling point of the solvent nay be used. Inlet
t enper at ur 88orhy4He0hoin A uto 1486 G0 01PeCE s apdr out ] bton enpartpaiies about

5C and 35C I h t . At | apt i,m e needs
of the motSrarnel AN REEASCA-OUR bORRERY O W AT ok TERY bEC Ch a
tenperaturepndotﬂe@tamanqankkﬁtim&mpsmaayrdrgérah@mac51@ytduahduﬁ G °ai.r

pressure, droplet sjze, viscosjty, and total air pressure in the system and
Phe 20 sol UBARYSYST I 11 i FiPRo tPoF et En b TSt S b el ang: ng
from densecj€nati RGOSy, HERRIAUS 0038 skAr8DECoRDEOUS located in

nicrocapsule/golyner matrices. [0305] A _ post-treatnent step may be used to
renmove any©itESfHUAI COTWHISRENOr THESHoSLOYr BRFABNELYRY/ | Hc|jdd agions

post -dryj ngnst&pri neﬂ&édidqq,mgybag hh¢ Hé %atpécf%ictco@le@ %azga@%gretg 2

bed tenperature sufficient t enove excess solvent, but not degra
Conpound (kpteThe dryimg t énpempenaburs lpekdvertdid yodin imge poangeodf thbout

35C to about .40C. Once canpl ete t he_30 product ma e collected by a

sui tabl e n%?%gﬁgks%a qﬁ%‘%o 'ec?P%%Pb§em %%?E?HS%P§¥'§F3€'8P nggchlection
[ 0306] aboAn &X@hp) aimd chimahl e epstrataskedovdosage fartdn3Isdri ses a
nicrocapsulgﬁ f about 10 pmto about 1.5 mmin dianmeter 35 having a core
conprising[ ﬁﬁbund (I), and a polynmer m xture

15 The coat formation may be optimized to meet the needs of
the material or application. Controlling the process
parameters such as temperature, sol&ent concentration, spray
dryer capacity, atomizing air pressure, droplet size,
viscosity, and total air pressure in the system and the

20 solvent system allows for the formation of a range of coats,
ranging from dense, continuous, non-porous coats to more
porous microcapsule/polymer matrices.

[0305]
A post-treatment step may be used to remove’any residual

25 solvent. The post treatment may include a posﬁ—drying step
including drying the final product on a tray and/or at a bed
temperature sufficient to remove excess solvent, but not
degrade the Compound (I). The drying temperature is preferably
in the range of about 35°C to about 40°C. Once completed, the

30 product may be collected by a suitable method, such as
collection by sock filters, or cyclone collection.

[0306]
An exemplary chewable taste-masked dosage form comprises-
a microcapsule of about 10 um to about 1.5 mm in diameter
35 having a core comprising Compound (I), and a polymer mixture
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WO 2012/ 137971PCT/ JP2012/ 059825 coating having sufficient elasticity to

w t hstand chewi ng. The polyneric m xture coating typically conprises about
30 to abowD 20093w71wei ght of a polynmer that forns a pol yeEgP1t/himeat
tenperatures of at |east about 30C (e.g., ethylcellulose), 5 and about 30

to about 788@bynyehghindfsuEfdenenynmelatbatifprod iy amey idheWing. at The
tenperatures_| ess than about 25C. The polyneric m xture coating is adapted
so that thBOHFRRFES fHFhEIWPRTELPENEYPAFRALE FPBPT IS diRMissdd tarlier in

this specifbsatipme JP JOINH oFhe peROh¥IRERLPaEoHU B R IRAHTRY G 15 | m at
tenperatures | ess than about 25C is typically a nethacryli'c acid ester
copol yner ¢havémeerdtorresxafplag, leanti ghounvad &ge(end acdtdry wsilditlose) about
800, 000)_ o cryl 2COPO| Y 308 cQr f the
tast - miskail SHESERD (1S 5588 22 0P R WLEht seh Bt by oS SeTaS

di l uent and/polanetastiidinzerit. t8upbabkarpbaséssi Zedrs dbmltuds,°chut TRee not

limted to, 20 po] yethyl ene glycol, triacetin, vinylpyrroljdone, diethyl
phthalate,?ﬂfﬁ%$9+g§%%%ﬁﬁﬁ ,é%§¥&P9rF§ aé?at%ét%ﬁ,é2§ﬁg YRG0 T her eof .
[0309] Sol égntgst £-trasked LesageofFoNEE (€s8ussfQ| yErisoatednds Conpound
(1) powder) may be reconstituted as suspensions in a |liquid vehicle such as

wat er bef oPeeosBE@tTHis i s advantageous in that the reconstitutable solid
taste-n?§k?g3g@§age forms typically have a | onger shelf life than many

| i quid taste-nasked dosage forns; and the suspensions, once 30
reconstituted, hBve cgequetce tthstefpaski agpol@8d0ic film akhe subj ect

i nvention rovédes_the use an rakl d Iigerab]e harnac% tical .

composi {1 oh- SR T T 1iea 197 1 ROE1 APRELT 57 Chi (T Gty df T T SLoi cal

and/ or a 33cpsy&hiet rdspGR@rt i(@AvinYD 261 24130V PGT W22 /-029383%
molecular wéight of about 800,000) or a styrene acrylate

15 copolymer.

[0308]

The core of the taste-masked Compound (I) dosage form
described above may comprise a diluent and/or a plasticizer.
Suitable plasticizers include, but are not limited to,

20 polyethylene glycol, triacetin, vinylpyrrolidone, diethyl
phthalate, dibutyl sebacate, a citric acid ester, and
combinations thereof.

[0309]
Solid taste-masked dosage forms (e.g., polymer-coated

25 Compound (I) powder) may be reconstituted as suspensions in a
liquid vehicle such as water before usage. This is
advantageous in that the reconstitutable solid taste-masked
dosage forms typically have a longer shelf life than many
liquid taste-masked dosage forms; and the suspensions, once

30 reconstituted, have adequate taste-masking.

[0310]

The subject invention provides the use of an orally
deliverable pharmaceutical composition as defined in the
claims for the treatment of a neurological and/or a

35 psychiatric condition.
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[ 0311] By the term"a neurol ogical and/or a psychiatric condition",
we include all conditions deriving froma pathol ogy of the nervous system
Parti cul awoerevmsieys of such 5 conditions are described iPaTABLE2/08824 |

bel ow. [0312] The phrase "the treatnent of a neurol ogical and/or a
psychi atrigogongition” is intended to include use for the acute, chronic
and/ or prophylactic treatnent of neurological, |o neuropsychiatric,

psychi atric and PéuFRicgdmer &t npargilogasel poddsr a psychigiddidingly, there
are numer ous,gopgh L+ onge tihﬁflda%{gqq E%§?5€909¥ @%ﬂ\?‘i&c} efdd}g Or using the

conpositions of the 1nvention. [ 03 he present invention is
usef ul f orpdthotdey sof ellex tred viausmsyshieme phrar isgulreef reaetprles Pt sachabl e

or chron}c 8881€9 Qr%méxdé¥g¥ﬁéggﬁ_d%s&grgggggi s%%potic di sorder; nood
di sorder’, Slpofar aF SOrdeT" ram a; 89p9e55|0n; end%genbus 20 depression;
maj or depr¢ssion; nel ancholy and refractory depression; dysthym c disorder;

cyclothym c disorder; anxiety disorder; somatoformdisorder; factitious
di sorder: di ssocta®iRrafSor LregkisntdPEof dRPUr @RI P i der 2 sl eep

di sorder; gdjuatgenic dsRidaonsubstaneaacs! abednhdi s deds 2 ankedoni a;
delirium cognitive inpairnment; cognitive inpairment associated with
neur odegen@fat e v eClafi ks exnd/og mroPhe Lpabarr redd treus eef hypurological,

neur odegen j ' £S; (AN [ [ i.zaphr eni _a;
Cogni t1 05 EEPEEyEhPRAEE, (MMl THA' FORPba e A B e
schi zophrefDai3B0 vom ting; notion sickness; obesity; mgraine;, pain
(ache); nmental retardatian; tismdisorder; Tourette' s disorder; tic

di sorder; attenti9 Q{é;ﬁé;%q gﬁa@FFVPP?eB?Eﬁrﬁ%?%lQﬁﬁﬂﬁu§%Qﬁ §@ﬁd%@; and
Down' s syndrested 198 1&dminAQ 205251 3#944 PR/ dRR 0420 08982%ns of thEhe
conpositions of the invention may conprise one or nore active agents in
addi ti on t&"UBAPLYUAd (I1). [0316] For exanple, the conpositions of the

i nvention nB¥12 conpri se anot her atypical antipsychotic agent (e.g.,

ari pi prazol e, olanzapine, quetiapine, risperidone, am sul pride, clozapine,
chl or promazi ne, Bre hategrart dolvedédanoaseyselnli par kiliswordears agdetcdefe. g.

h;)r[])_ODA Dojpil‘?‘g'r.nngcha‘ ?gihﬁtesr}i’a;Ser%%tria\c/:%%rgz?' ghtrg‘cipaebnfe()dérazc rior}leicsedat lve or
schizophrenia; emotional disturbance; psychotic disorder; mood
disorder; bipolar disorder; mania; depression; endogenous

20 depression; major depression; melancholy and refractory
depression; dysthymic disorder; cycléthymic disorder; anxiety
disorder; somatoform disorder; factitious disorder; _
dissociative disorder; sexual disorder; eating disorder; sleep
disorder; adjustment disorder; substance-related disorder;

25 anhedonia; delirium; cognitive impairment; cognitive
impairment associated with neurbdegenerative diseases;
cognitive impairment caused by neurodegenerative diseases;
cognitive impairment of sSchizophrenia; cognitive impairment.
caused by refractory, intractable or chronic schizophrenia;

30 vomiting; motion sickness; obesity; migraine; pain (aché);
mental retardation; autism disorder; Tourette’s disorder; tic
disorder; attention-deficit/hyperactivity disorder; conduct
disorder; and Down’s syndrome.

[0315]
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| o barbiturate sedative), anxiolytics (e.g., benzodi azepi nes such as

| orazepam chl ordi azepoxi de, oxazepam clorazepate, diazepam and

al prazol awp20en3srdepr essants, and nood stabilizers (e.gPCTlRIMOLNFNG2NE,
l'ithium val proate, carbamazepi ne, and oxcarbazepine). 15 [0317] The
ant i par ki nsoni antageséspd@t th s the tiheahtibs hay divtpdysKidiesior
associated with neuroleptic use. Al sg called "side-effect nedication",

ant i par ki n¥6RPaAChyERt 39N i Yiactidd omhéR FoBEPENdi fEleffects of the

atypi cal 2Qpangipsychotics nake patients unconfortable. Antiparkinsonian
agents are typically anticholinergic drugs, exanples including benztropine
mesyl ate, trihexypheakayple prideyclamgiosdtiand afmbbhadimeenfN818}a25Suit abl e

ant i depres ts.Lncl ricycl.ic.antidepressants_(such,as amtriptyline,
" b am e CoABR B n R S A LR R et A s 0 B [ bi tors
(such as phetplipFragonnd éYamdmiyer,orjuee)iapiat] aeyspéci@mid depr essant s
(e.g., maprotiline), and serotonin reuptake 30 inhibjitors such as

)
f1 uoxet i ne2¢PPLBATHE, SIGTARNAG,, FAPERECMAEINENdCE R +RF Ny dr ochl ori de,

serotoni n apdangsads enaht g NeuRicakan Rbkhktors . suchrasomen! Being and
dul oxetine, noradrenaline reuptake inhibitors such as reboxetine and
vi | oxazi neA9gndshs) ot iciesses Dbf, 35bgnepdépressant sedafipsl1gjr non-

course, | %ﬁ@eygée(é%%;@irm ationgdeseti hed herkng -aé)eg%ﬁseesd i §utc Qe

%h% g .
treat meAt Of NUNBrous of her cordditions in addrffoh to schl Zophreni a.
condi ti onsamayobarepam ) ech reatirmeripdxide, f bereapaaddeciovaadpact,i ve agents

(in additign_to Conpound (| than those descri bed above in relation to the
t r eat ment %‘Faégﬁ?I?Opﬁ?%nﬁjé?g%zé{g‘fﬁ]q ’ an%ldepre?ﬁ@ngﬁvﬁﬁfdﬁo?/él | now be
illustratedthyilhgefo! (OVG NG MamAT-lgimiet | ngtExanpl €siptd3l] Exanple 1:
Compound (1) Conpositions ng . direct conpression (DC) and wet

30 ng
granul at i of2EE 2 EBRt R | T (B DeZeRBR8Ys are nanufactured as descri bed
15 bel ows, [[@322] Direct Conpression Tablets

The antiparkinsonian agents may be used to treat the
 tardive dyskinesia assoqiated with neuroleptic use. Also
called “side-effect medication”, antiparkinsonian agents are
indicated when muscle side-effects of the atypical

20 antipsychotics make patients uncomfortable. Antiparkinsonian
agents are typically anticholinergic drugs, examples including
benztropine mesylate, trihexyphenidyl, procyclidine, and
amantadine.

[0318]

25 Suitable antidepressants include tricyclic
antidepressants (such as amitriptyline, imipramine, doxepin,
and clomipramihe), monoamine oxidase A or B inhibitors (such
as phenelzine and tranylcypromine), tetracyclic
antidepressants (e.g., maprotiline), and serotonin reuptake

30 inhibitors such as fluoxetine, cipramil, S-cipramil,
paroxetine, and sertraline hydrochloride, serotonin and
noradrenaline reuptake inhibitors such as venlafaxine and
duloxetine, noradrenaline reuptake inhibitors such as
reboxetine and‘viloxazine, and all other classes of

35 antidepressants.
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The ingredients set out in Table 3 below are bl ended together in a

pl anetary m xer for 5 mnutes. The blend is 20 conpressed in a rotary

t abl et ti ngormahismegl using 7.0 nm di aneter round n/c punelegroitvesszbl et
breaking strength is 2.5 kp to 3.5 kp. [0323] Table 3: Direct Conpression
Conposi tionodsohngredient % tablet ng batch g Conpound (1) 20 30 100

Met hocel (regi st e(r)ed trademar k) K4aM 35 52.5

10

15

20

25

f course, thé Compound (I) formulations described
herein may be used for the treatment of numerous other
conditions in addition to schizophrenia. Such conditions may
require treatment by different additional active agents (in
addition to Compound (I)) than those described above in
relation to the treatment of schizophrenia.

[03201

The invention will now be illustrated by the following
non-limiting Examples.
[0321]
Example 1: Compound (I) Compositions

30 mg direct compression (DC).and wet granulation (WG)
controlled-release tablets are manufactured as described ‘
below.
[0322]
Direct Compression Tablets

The ingredients set out in Table 3 below are blended
together in a planetary mixer for 5 minutes. The blend is
compressed in a rotary tabletting machine, using 7.0 mm
diameter round n/c punches. The tablet breaking strength is
2.5 kp to 3.5 kp.
[0323]

Table 3: Direct Compression Composition

Ingredient o tablet | batch
mg g

Compound (TI) 20 30 100

Methocel (registered

trademark) K4M 35 52.5 175

Avicel (registered

trademark) PH 200 44 : 66 220

Sodium Stearyl Fumarate 1 1.5 5.
100 150 500

[0324]
Wet Granulation Tablets
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175 Avicel (regi stered trademark) PH 200 44 66 220 Sodi um Stearyl Fumarate 1
1.5 100 150 500 [0324] Wet G anul ation Tablets WO
2012/ 1379Y0RCI/13PZ012/ 059825 The ingredi ents set POWLIPRM2A0%BLE 4
bel ow, except for sodiumstearyl fumarate, are blended together in a
pl anetary m xer fipg Indidtitedt splsiedr i@ Wet Tghaaus abd by WMdstrgptr iffdred wat er .
The noi st powlers are dried in a fluid bed drier at an .
sodium stearyl fumarate, are blended together in a planetary
mixer for 5 minutes prior to wet granulation with purified
water. The moist powders are dried in a fluid bed drier at an
5 inlet temperature of 70°C for 15 minutes. The dried granule
has a loss on drying value of 2.5% w/w. The granules are
sieved through an 850 um screen and blended for 1 minute with
the sodium stearyl fumarate. The blend is compressed at 150 mg
in a rotary tabletting machine, using 7.0 mm diameter round
10 n/c punches. The tablet breaking strength is 5.0 kp to 6.0 kp.
[0325]

Table 4: Wet Granulation Composition

Ingredient % tablet batch
mg g

Compound (TI) ' 20 30 100

Methocel (registered

trademark) Ki4M 35 °2.5 175

Avicel (registered

trademark) PH 200 39 58.5 195

PVPK30 5 7.5 25

Sodium Stearyl Fumarate 1 1.5 5
100 150 500

PVPK30: polyvinylpyrrolidone K30
15 [0326]

The contents disclosed in any publication cited hereih,
including patents and patent applications, are hereby
incorporated in their entireties by reference, to the extent
that they have been disclosed herein.

20 [0327]

This application is based on US provisional patent

application Nos. 61/471,911 and 61/580,540, the contents of

which are incorporated by reference in full herein.
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5 inlet tenperature of 70C for 15 m nutes. The dried granule has a | oss on
drying value of 2.5% w w. The granules are sieved through an 850 pm screen
and bl end®0 2br13197mi nute with the sodi um stearyl fumaraPeT/JPa2/hiosed is
conpressed at 150 ng in a rotary tabletting machine, using 7.0 nmm di aneter
round /o n/c punches. The tablet brealkimrgmtrength is 5.0 kp to 6.0 kp.
[0325] Table 4: Wet Granul ation Conposition Ingredient %tablet ng batch g
Conpound (1) 20MSHLABENetITEELEEEGi st ered trademark) K4M 35 52.5 175

Avi cel (regi st efelompound which is 7-[4-(4-benzo[b]thiophen—4-yl-

piperazin-1l-yl)butoxy]~1H-quinolin~2-one or a salt thereof,

5 and
(IT) at least one drug selected from the group consisting of a
mood stabilizer, a serotonin reuptake inhibitor, a
norepinephrine reuptake inhibitor, a serotonin and
norépinephrine reuptake inhibitor, a noradrenergic and

10 specific serotonergic antidepressant, an antianxiety drug, a
tricyclic antidepressant, a tetracyclic antidepressant, an

antipsychotic drug and an anti-ADHD drug, in combination.

2. The medicament of claim 1, which is a composition
15 comprising
(I) a compound which is 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin—l—yl)butoxy]—lH—quinolin—Z—one or a salt thereof,
and
(IT) at least one drug selected from the group consisting of a
20 mood stabilizer, a serotonin reuptake inhibitor, a
norepinephrine reuptake inhibitor, a serotonin and
norepinephrine réuptake inhibitor, a noradrenergic and
specific serotonergic antidepressant, an antianxiety drug, a
tricyclic antidepressant, a tetracyclic antidepressant, an

25 antipsychotic drug and an anti-ADHD drug.

3. The medicament of claim 1, which comprises
(I) a composition comprising a compound which is 7-[4-(4-
benzo[b]thiophen-4~yl-piperazin—~l-yl)butoxy]-1H-quinolin-2-one
30 or a salt thereof, and
(IT) a composition comprising at least one drug selected from
the group consisting of a mood stabilizer, a serotonin
reuptake inhibitor, a norepinephrine reuptake inhibitOr, a
serotonin and norepinephrine reuptake inhibitor, a
35 noradrenergic and specific serotonergic antidepressant, an
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trademar k) PH 200 39 58.5 195 PVPK30 5 7.5 25 Sodium Stearyl Fumarate 1 1.5
5 100 150 500 PVPK30: polyvinylpyrrolidone K30 15 [ 0326] The

cont ent s Wp=el2082d1i n any publication cited herein, inclradiJrzipesssrt s and
pat ent applications, are hereby incorporated in their entireties by

reference, ah@ibheiexyeatud hatd ! ke Have 1heeandi aebossdame) e n.
tetracyclic antidepressant, an antipsychotic drug an anti-ADHD
drug,
wherein the composition of (I) is used in combination with the

5 composition of (II).

4. The medicament of any one of claims 1 to 3, wherein said

drug of (II) is a mood stabilizer.

10 5. The medicament of claim 4, wherein said mood stabilizer is
at least one drug selected from lithium, sodium valproate,
divalproex sodium, carbamazepine, oxcarbazepine, zonisamide,
lamotrigine, topiramate, gabapentin, levetiracetam,
clonazepam, phenytoin, pregabalin, thyroid hormone, tiagabine,

15 omega-3 fatty acid and salts thereof.

6. The medicament of any one of claims 1 to 3, wherein said

drug of (II) is a serotonin reuptake inhibitor.

20 7. The medicament of claim 6, wherein said serotonin reuptake
inhibitor is at least one drug selected from the group
consisting of fluoxetine, citalopram, fluvoxamine, paroxetine,

sertraline, escitalopram and salts thereof.

25 8. The medicament of any one of claims 1 to 3, wherein said

drug of (II) is a norepinephrine reuptake inhibitor.

9. The medicament of claim 8, wherein said norepinephrine
reuptake inhibitor is at least one drug selected from the
30 group consisting of reboxetine, atomoxetine, bupropion and

salts thereof.

10. The medicament of any one of claims 1 to 3, wherein said
drug of (II) is a serotonin and norepinephrine reuptake
35 inhibitor.
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20 [0327] This application is based on US provisional patent
application Nos. 61/471,911 and 61/580, 540, the contents of which are

i ncor por aveaoty13refierence in full herein. W 2012/ 1379PCPAF10]PRYEX1 059825
CLAIMS 1. A nedi canent conprising (I') a conmpound which is :
7-[4-(4-benzo[ b] t hi ophen- 4-yl pi perazi n-1-yl ) but oxy] - 1H qui nol i n- 2-one or
salt thereof, 5 and (Il) at |east one drug selected fromthe grou

consi sti ng1df dhpovadscament Ak claiserlddyonhareénpeake sarPbenir 2

nor epi nephtj [ i phi bi 2@ sgeratoni,n_an epl he i ne reuptake
inhibitor,ngqﬁgggggégggai%gééﬁé%%)%ﬁiggzﬁa? ggrS?Oggggfc&g%fggg%ressant, an
ant i anxi et pedeagjedaftromcylod i graup icdemiessagt ofaverlafgythe ¢ dntoxagpressant ,
an antipsych tic.dru% and an ﬁ§§i=ADHD dru% in ﬁonbifation. 2. The

medi canent "Bf PECAPRET, ARF YT HIEGES: P35S 5PEbFBFrsing (1) a compound
which is

7-[4- (4-benzo[ b] t hi ophen-4-yl pi perazin-1-yl)but oxy]-1H qui nolin-2-one or a
salt theredf . ARG medigament eafstalohendr §éﬁé@ﬁe§ FPotn tHee R Bupraid

consi sting 9f,4a,20 (1p0d; st abidizerenASEr ALANSRLEEPL ke bR QL 2

nor epi nephrinée reuptake 1 nhibitor, a serotonin and norepi nephrine reuptake
i nhi bi tor, aatndepdeenenyi ¢ and specific serotonergic antidepressant, an
antianxiety drug, a tricyclic antidepressant, a tetracyclic anti depressant,
an 25 aﬁfipsychotic drug and an anti-ADHD drug. 3. The nedi canment of claim
1, which campriraesmed{tamentc odpasliaiindn 2G ompeiret Ngs ai d onpoadcte wdit il 1st1d
7-14-(4- benzogb,thioghen-4-g1-piperazin-I-yI)butoxy%-lFLquinoIin-2-one 30
or a salt PREFESES SRECTPITYILE BHpCSAICTTEENPPi §FnySATT I ¥Au3t9BHE drug

sel ected fL@MebRBAIFPHR €0OSYSIUNERHs i3 tTRQd 0%t ARLLEZEPind S8 Of oIt
reupt ake i nhibitor, a norepinephrine reuptake inhibitor, a serotonin and

nor epi nephithg&ep&upt ake i nhibitor, a 35 noradrenergic and specific
serotonergi c antidepressant, an antianxiety drug and, a tricyclic
antidep#%ssant, a

14. The medicament of any one of claims 1 to 3, wherein said

drug of (II) is an antianxiety drug.

15. The medicament of claim 14, wherein said antianxiety drug
20 1is at least one drug selected from the group consisting of a
benzodiazepine antianxiety drug and a serotonin 5-HT1A

receptor agonist antianxiety drug.

16. The medicament of claim 15, wherein said benzodiazepine
25 antianxiety drug is at least one drug selected from the group
consisting of diazepam, lorazepam, chlordiazepoxide,
cloxazolam, clotiazepam, alprazolam, etizolam, oxazolam and
salts thereof, and said serotonin 5-HT1A receptor agonist
antianxiety drug is at least one drug selected from the group

30 consisting of tandospirone, buspirone and salts thereof.

17. The medicament of any one of claims 1 to 3, wherein said

drug of (II) is an anti-ADHD drug.

35 18. The medicament of claim 17, wherein said anti-ADHD drug is
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tetracyclic antidepressant, an antipsychotic drug an anti-ADHD drug,
wherein the conposition of (1) is used in conbination with the 5

conposi t iwo 2012/137471. 4. The nedi canent of any one of cl CEEP2012/059825 wher ei n
said drug of (Il) is a nood stabilizer. /o 5. The nedi canent of claim 4,
wherei n sakd meadt sdéabdiditzersdlecated ¢asm ehe drogp sebesiedirfg emiithi um
sodi um val Rr oat e, dival pro% sodi um . car bamazepi ne, oxcar bazepi ne,

zoni sam deMeFSHoPREYT Rt e 1 FHFSTHYEPRGRBERERL | ALYt cet am

cl onazepamyeRREBYHOh & arPiRYaRAIdSN allbyie@hfliher sRnes, thaaabide,, 15 omega- 3
fatty acid and salts thereof. 6. The nedi canent of any one of clains 1 to
3, wher ei ngsandading, otlqnidine agdserdtenihereapt ake inhibitor. 20 7. The
medi canment of claim®6, wherein said serotonin reuptake inhibitor is at

| east oné dr ug selected fromthe group consisting of fluoxetine,

ci t al opr aml ot | e xasd egmgralr axfetanye oneeptr alaives estco t B opramsend ns dhkes

thereof. 25 8. The nedi canent. of any one of clains 1 to 3, wherein said
i oo of (1 POPRYIEROR o ARGty B @aRE it At REBFOuS VSRR FidiBarent of
claim 8, wherein said norepinephrine reuptake inhibitor is at |east one
drug sel ected fromthe 30 group consisting of reboxetine, atonoxetine,
bupr opi on 8Rd $hftBEedhernsstt of clgimTHE, nEhPEGHRNENDf CRMNYr DBV RISai s 1

to 3, wherel i g; fo (41 )add i i i upt ake
35 i nhi Byt oo e L e =B e B By S e R T e atoni b and
nor epi nephfine teapyakep igdridisttang sfaschéasphoaeidr ugressieatted from t he
group consi s'gsiigg r(}){ veen% afC xcgrne,ord% (%x%tii ngch§zg‘i }IlPaI(H ran, clesh\{_j1 nl af axi ne
and salts thargoef 197" Fhe TediCarent "o any BAR ot T 2 W TS , Wherein
sai d drug dfiisthidpahsea pwradreneiddisoraad, spectf dissedot oneinglear
antidepressant. 10 13. The nedi canent of claim 12, wherein said

nor adr ener G ECEABT spRcd f1 LRG0 SGrESant Y. pf eRRAMIRF 3R J1&889%ne dr ug

sel ect ed; f £Qopet he) 9rpatp; £0NRistdRd off, @hab?éﬁ@hged@ﬁpesasf&i,t mdyeyreof . 15
14. The medi cament of any one of claims 1 fo 3, wherein said drug of (II)
is an anti darresyidruguelaghoiie medi carannent —teal srant dergressiosai d

antianXietﬁygEHQmic disorder, cyclothymic disorder, anxiety disorder

(e.g., panic attack, panic disorder, agoraphobia, social
phobia, obsessive-compulsive disorder, post-traumatic stress

20 disorder, generalized anxiety disorder, acute stress
disorder), sdmatoform disorder (e.g., hysteria, somatization
disorder, conversion disorder, pain disorder,
hypochondriasis), factitious disorder, dissociative disorder,
sexual disorder (e.g., sexual dysfunction, sexual desire

25 disorder, sexual arousal disorder, erectile dysfunction),
eating disorder (e.g., anorexia nervosa, bulimia nervosa),
sleep disorder, adjustment disorder, substance-related
disorder (e.g., alcohol abuse, -alcohol intoxication and drug
addiction, stimulant intoxication, narcotism), anhedonia

30 (e.g., latrogenic anhedonia, anhedonia of a psychic or mental
cause, anhedonia associated with depression, anhedonia
associated with schizophrenia), delirium, cognitive
impairment, cognitive impairment associated with Alzheimer’s
disease, Parkinson’s disease, and other neurodegenerative

35 diseases, cognitive impairment caused by Alzheimer’s disease,
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20 is at |east one drug selected fromthe group consisting of a
benzodi azepi ne anti anxi ety drug and a serotonin 5-HT1A receptor agoni st
ant i anxi evQ 2drxig797116. The nedi cament of clai m 15, wher @Cm/JB2012/059825
benzodi azepi ne 25 antianxiety drug is at |east one drug selected fromthe
group consipatrkngseh’ di azepada drd azepaMatell aediradepexs fes ivd axiarl sy,
clotiazepam al prazolam  etizolam oxazolam and salts thereof, and said
serotoni n SOATIAIVEcEPRD TBYONI St SERZRRKIEry Adr GHINSTHYC | HURt A dr ug.
sel ected framskhengr opPa BReGonsl Sitd g of L3RdeERL0BE: ¢ gone and salts
thereof. 17. The medi canment of any one of clains”™1 to 3, wherein said drug
of (11) issaghianphrADHD dventi3ss,1&otTen sedkoament obésttni milgyainesr ei n
said ant|-ADHD d i 137971PRCT/.JP2012/ Q59825 at | east one drug
ool oot odb 7 Painy hégg‘%%%pr%gan‘gﬁ?s i 5\2‘%%%%% éﬁ%ﬁ%‘gg{ e TYesF W My | pheni dat e,
at onoxet i n@pudexteoanphed ademne,tid xEdoanehet artert sahtSefimoafini |l
guanf aci ne, cl oni di ne aqgisalts thereof. 5. 19. The nedi cament of any one
of clains LYPETISLEBHEUSTFH IHe FrbptAtasiis et r @At nbfitn 6t S hfiieal
nervous system di sease. 20. The nedi canment of claim 19, wherein the
central nervous | o systemdisease is a central nervous system di sease
sel ect ed fFem fhehgraapeebhsd ktGanpasiitseni cophiréaiag thediemtiranayi tfant ,
refractory opk-C i enia, i dj choti
i sor der” A85aBaPBE Gef el e arha! 28k bRl ERER S o B Re
and bi pol agcdepbedée ddrtigee. 11), nmania, depression, endogenous depression,
maj or depression, nelancholic and treatnent-resistant depression, dysthymc
di sorder, cyclothym c disorder, anxiety disorder (e.g., panic attack, panic
di sorder, agoraphebhad SO€iptodolRiaa phsesnstwatr COAPUEShYEs i s der,
post-traumatic stress 20 disorder, generalized anxiety disorder, acute
stress di s6PBBF}SIRBMRLEINF rhith SGd&PTEatgOf AYEL 8RF 0T solritTzal itén 18
di sorder, GORYELSHRArMlSOIESoa1Nd) 3 RREAEE, cHYPPchondri asis), factitious
di sorder, dissociative disorder, "sexual disorder (e.g., sexual dysfunction,
sexual desire 25 disorder, sexual arousal disorder, erectile dysfunction),
eati ng di sgide g o) ia nervosa, bulima nervosa), sleep disorder,
adjustnentQéfsérggF,C%wgg%%ﬁgﬁ-reIated di sorder (e.g., alcohol abuse,
al cohol i nt(axi eahedhcanshdraghtaddiiciyg @an cospboubanhi ¢t 0xi tatd-of -
narcotism, anhedonia 30 (e g., iatrogeni¢ anhedoni a, anhedonia of a
psychi c orbﬁBﬁPiP?E%h% ,eQﬁﬁékﬁﬂﬂ%fgi &BFif@EVRPFﬂXﬁLE LSO L e 8o a
associ atgdow hhssthi zephseni ang del irium cognitive inpairment, cognitive
i mpai rment associated with Al zheiner's di sease, Parkinson's di sease, and
ot her neur ¢déyeRePadi WNTY di¥das@sndcognilere Phrpatirwentelenisel iypm
Al zhei mer %hg'éfééﬁ’consisting of a mood stabilizer, a serotonin
reuptake inhibitor, a norepinephrine reuptake inhibitor, a
serotonin and norepinephrine reuptake inhibitor, a
25 noradrenergic and specific serotonergic antidepressant, an
antianxiety drug, a tricyclic antidepressant, a tetracyclic

antidepressant, an antipsychotic drug and an anti-ADHD drug.

24. The kit of claim 23, which is a kit for use in the

30 prophylaxis or treatment of a central nervous system disease.

25. A method for preventing or treating a disease in a mammal,
comprising _ |
administering an effective amount of a éompound which is 7-14-
35 (4-benzo[blthiophen-4-yl-piperazin-1l-yl)butoxy]-1H-quinolin-2-
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WO 2012/ 137971PCT/ JP2012/ 059825 Par ki nson's di sease and associ at ed

neur odegener ati ve di seases, cognitive inpairnment in schizophrenia,

cogni ti vewprepeyBnemt caused by treatnent-resistant, refPatiiezog2/0398zhr onic
schi zophrenia, vomting, notion sickness, obesity, mgraine, s pain, nental

retardatiopneayti stigrdi s desr (@UtneMhamhQy! ethg' s di sorder, tic disorder,
attention deficit hyperactivity disorder, conduct disorder and Down's

syndrome. adpiniatehmrgrevedtfifcdltizenposunitontcohpt i 8F nkpadie ansdideaxdent of

| o any one i 1t 8..an t | ._Qnecp 0 i.cal ]y acceptable
carrior 59 P RSy T e A RO Bhcanly i Spad T o |
conpri si ngserstogih heeugeh lcanenti bdfcocany aonerepintphndnd teugihkEb With a

phar macol ogi |y acceptable carrier. 23. A kjt. conprisi (1) .a
nedicaneﬁtngg%é{ﬂanad*?&ﬁﬁgﬁﬁﬁawﬁigﬁr?glng rine euptéﬁ% 1nh3b1tor,

benzo[ b] t hopBeRd feXérdi PEIRE idpdcilibuboyybnd by 08 Aot i depr om0 an a salt
thereof, and (I1) a nedicanent containing at |east one drug selected from
the group @BASABXIRYY cirud nvodKSccaliliczaptidepbedsamt n & dufiiacy d1dls bitor,
a norepine - e .t Qr. r [ n PigRYT,
r eupt ake i%ﬂ%%@%%%?ygggé’ﬁ%?ggﬁgﬁg?gﬁgtgﬁdagggc???cggS%g%bnerm<§£Ha'
ant i depr essantheamammmgl anxi ety drug, a tricyclic antidepressant, a
tetracyclic antidepressant, an antipsychotic drug and an anti-ADHD drug.
24. The'kit of claim23, which is a kit for use in the 30 prophylaxis or
treatment 0f.areenhs@hodesV s isy eMubieseasesa2d. dfsamidods forcaprewant i ng
or treating a disease in a manmal, conprising adm ni stering an effective
anount of BCEBAPBOURESYRT CH 588SR-[4- 35
(4- benzo[ b] t hi ophen- 4-yl - pi perazin-1-yl)but oxy]-1H quinolin-2- WO
2012/ 137971PCT/ JP2012/ 059825 one or a salt thereof to the manmal, and
admi ni st er Plg dpeedf el v compmndofwhich) iat 7+ é4st4 open ey Uy Welasdiesd 4fr om
the gro nsi sting. of. & bi-li zer . S€L0 i n_reuptake.inhihitor,
& ot epi hebh PHECF eanraker B b ar a8 el Soh B AN rorgh: napiase
reupt ake i ahdbi(IDy,ata Nexadrererdgiug ardegpedi fromseliot @@ icdonsisting
antidepressant, an antianxiety drug, a tricyclic antjdepressant, a

Frele

tetracycl i 8Tafit PoePre 1z ant’i Rofi EeuPEg amP P Hifs - ADHD drug, to

the mammal no8piRéphdhee Mehiadef iehabitds, whesebfosah il sease is a
central nervous system di sease.
norepinéephrine reuptake inhibitor, a noradrenergic and

20 specific serotonergic antidepressant, an antianxiety drug, a
- tricyclic antidepressant, a tetracyclic antidepressant, an
antipsychotic drug and an anti-ADHD drug, for thevproduction
of a medicament for the treatment of a central nervous system
disease by a combination treatment using said drug of (II)
25 together with said compound of (I), wherein said compound of
(I) and said drug of (II) are formulated as a part of a single
drug, or formulated as individual drugs to be administered

simultaneously or at different time points.

30 28. Use of (II) at least one drug selected from the group
consisting of a mood stabilizer, a serotonin reuptake
inhibitor, a norepinephrine reuptake inhibitor, a serotonin
and norepinephrine reuptake inhibitor, a noradrenergic and
specific serotonergic antidepressant, an antianxiety drug, a

35 tricyclic antidepressant, a tetracyclic antidepressant, an
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27. Use of (1) a compound which is 7-[4-(4-benzo[b]thiophen-4- /5

yl - pi perazi n-1-yl)but oxy]-1H quinolin-2-one or a salt thereof and (11) at

| east oneworo/sed7ect ed from the group consisting of a moPdPHUabiM2ZEr, a
serotonin reuptake inhibitor, a norepinephrine reuptake inhibitor, a
serotoni n andipeyepsnePhiinte drelphaketirADADt @Fugp Pegagienarigic ;and 20
specific serotonergic antjdepressant, an antianxiety drug, a tricyclic
ant i depr es§8RPOURA t BRI Gl i i ¢ it (dabsrésd Bt hignhant ¢ peyohidte@adrud ~and an
ant i - ADFD giygncbey) {he productionqal 8 medicaenicfooe f NG rga ment of a
central nefvous system di sease by a conbination treatnment using said drug
of (11) 25tregtndet aof tdh eaitdadomeawrdsobyELen dheea$éd. sai d conpound of (1)
and sai d5drug of (11) are fornmulated as a part of a single drug, or

formul ated as individual drugs to be adm nistered sinultaneously or at

di fferent poneApeédicamsd: Z&r Wse ah ¢hk) pabphedskioner diteghisedractioFd af r om
the group consisting of a nobod stabilizer, a serotonin reuptake inhibitor,

a nor epi nepRPFA2L rRehike THHT Cdse28esEPBPERP HNANY FIRRPINE phKiGhe 15

reupt ake i nhibL{orpeR, NOS R RIMND-Q-FAdpspEEL | & LY DIIANGS:Y) 1C-1H-
antidepressant, an antianxiety drug, "a 35 tricyclic antidepressant, a
tetracycl i Buaneidepiedzamy aarsalwothererfa797d Pal/ Jepe 905 IB2E)

ant i psychot.j Lug, - foget it h .qnpound which is
7-[4-(4?‘Ee%%gfgﬁjﬁig%ﬁgﬁhﬁﬁﬂoﬁégggggﬁ%?wp) gjﬁt gg@j‘%@- q%fqﬁlo I n-2-one or a
salt therewh]lptoate hedivalginme sodiamgenbrbbmapepyous, sy:stemadisgdasg. 5 29.
A nedi canent _for use ilp th%.pr.ophyl axi,s _or treatkr)rent of a central nervous
system di sGHBESABIATH ST & WOMEoUTAPRRPERC s g@bapentin,

7-[ 4- (4- beméﬁ{a’@l.{:@&@m&@,ﬂ-&dﬂa-z@gﬁﬁﬁa%h@nbt&ﬂhbgﬁ%gibé—m&l,i MM one or a
salt thereof, and at |east one drug /o selected fromthe group consisting
of Iithi unPoEBaNem VagFRVdie, Wogapr dektyoarif Ehitrasaz®i ne,

oxcar _bagbepw@algﬁ%m,ar@ﬂﬁmémtenI gLP8xet ORL! AOBLEy Eﬁ%pe%gdir{’alopram,

| evetiracetam clonazepam phenytoin, pregabalin, t%yr ol 'd hornone,

ti agabi ne, reheyat Bn¢ atatyomsiad infel, ubxetrrpepnisvent af wpirany dulowtdmene,

par oxeti ne, . rallne, ,escitalopram reboxetine, atonoxetine, bupropion,
venl af axi nfé‘ﬁﬁ%%b‘%%‘?'ne‘?e%ﬁ“&%# f)(r:L %ﬁ,’ H‘égg%ﬁ?%%%% nej;azn?prafmdz:lﬁlrr?ez,ep aH,

di azepam thiazépampahidrdicdzepaxilde, cloxaiobpam, cditazdpan al prazol am
eti zol am oxazol am tandaospirone, buspirone, nethyl phenidate, 20

dexmet hyl pREAF3HT®, %"@&Or]cfghpﬁéf]gﬁsﬁé, Ohfx e ShpH % iR eAIRhenig8g &5 i ni | |

guanf ackpedechorh ¢ preerainth 153l e xthebfphet bii §8MHNALd Olnphe3BmiTe _
medi cament of claim 29, wherein the central nervous 25 systemdisease is a
central nefebb8, sYeiahnilsesg@ndaicéecedcipBifiine rdupr dohdibstriond  ofin

schi zophrepi @yt nt-resistant, refractory or chronic schi zophreni a,
enot i onal g?@?br%ﬁ%ﬁf psychotic disorder, nood di sorder, bipolar disorder
(e.qg., bipolar disorder type |I and bipolar disorder 30 type I1), nmania,

d [ d ' .8y d [ I hol i d
L1 et mont- PBS] Crant o Eat o, CAyeTngir o BPEET RN I Tty e CSor der

anxi ety 4i sostet dEs¢hse paniaC crihtask, npatbes ds gotdlerdi agoiaphkakickedsoci al
phobi a, obsessi ve-conpul sive disorder, post-traunmatic stress 35 di sorder,
gener al i zeH FRAxFRR VITH WO IPES154dnPe Ot PEREZOPhrenia, treatment-

resistant, refractory or chronic schizophrenia, emotional

disturbance, psychotic disofder, mood disorder, bipolar

disorder (e.g., bipolar disorder type I and bipolar disorder
30 type II), mania, depression, endogenous depression, major

- depression, melancholic and treatment-resistant depression,

dysthymic disorder, cyclothymic disorder, anxiety disorder

(e.g., panic attack, panic disorder, agoréphobia, social

phobia, obsessive-compulsive disorder, post-traumatic stress
35 disorder, generalized anxiety disorder, acute stress

119



di sorder), somatoformdi sorder (e.g., hysteria, somatization disorder,
conversion disorder, pain disorder, hypochondriasis), factitious disorder,
di ssoci atwoeodysoider, sexual disorder (e.g., sexual dyeCugeiienjIsszexua
desire 5 disorder, sexual arousal disorder, erectile dysfunction), eating

di sor der (@1@0md@@9reébﬁaf@%d%ﬁ*ﬁlé&ﬂdé? gellgryon %te§i53ps&héﬁﬁégﬁlon
adj ust nent di sorder, substance-rel ated di sorder e.g. al cohol abuse,

al cohol |nﬁéﬁpédﬁroncgﬂﬂeﬁﬁlqpeﬁﬂﬁQﬁqGGn petLnndiaArde At oxi cat i on,
narcotism Wg@%ﬁﬁﬂakﬁa&% nhedctl'tq[oru%g%ﬂ_s%rﬁggedggé%oc?gpfgé)”cﬁﬁs

psychi c or ntal” "cause,” al oni a associ ate epr essi on e dnla
associatedswkhhlsdhszn@@rehaa@,,dabnkﬂumwséugntnone sexmmlrmﬁnlr@ognltlve
i mpai r ment asso iated with Al zheiner.'s dj sease, Eb;ki s di sease, and

ot her neﬁr@d@&& &Fat PHRUA5 A UEes 08I GEOF ?1 u’&%‘iﬂs by

Al zhei mer' g disgagesoPaski (6o s Hicease avedvassoChal edi Hewspaagenerative
di seases, cognitive inpairnment in schi zophrenia, cognitive inpairment

caused by ﬁﬂ@&?n@hﬁOF@%¥st%ﬁﬁuSW%ﬁﬂaéF@PVdGFrcﬁP@ﬁFén§%h¥?bﬁﬁ¥énla
vom ting, mp, Bez?' ?5” SS, 2 PASRIL %bd?egr%'l%%go?colﬂébg ladgtandption, -
autistic disorder s, Tourette' s disor tic |sor er, attention
deficit hypddactuvnty8d1$u¢&nﬂ 1nﬂmnﬁm@¢l@msondecoamdmtbvmhﬁﬁdgmmdrone.
10 (e.g., latrogenic anhedonia, anhedonia of a psychic or mental
cause, anhedonia associated with depression, anhedonia
associated with schizophrenia), delirium, cognitive
impairment, cognitive impairment associated with Alzheimer’s
disease, Parkinson’s disease, and other neurodegenerative
15 diseases, cognitive impairment caused by Alzheimer’s disease,
Parkinson’s disease and associated neurodegénerative diseases,
cognitive impairment in schizophrenia, cognitive impairment
caused by treatment-resistant, refractory or chronic
schizophrenia, vomiting, motion sickness, obesity, migraine,
20 pain, mental retardation, autistic disorder (autism),

Tourette’s disorder, tic disorder, attention deficit

hyperactivity disorder, conduct disorder and Down’s syndrome.
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