Di spersi bl e Tabl et The present invention relates to
di spersible tablets conprising the conpound 4-tert-
but yl - N-[ 6- ( 2- hydr oxy- et hoxy) - 5- ( 2- met hoxy- phenoxy) - 2
-(pyrimdin-2-yl)-pyrimdin-
4-yl]-benzenesul fonanm de, said conpound bei ng
hereinafter referred to as conpound I. Conpound |
has the following fornula: N NNNCN HOB y~ OH
\/ O Conmpound | is an &werstde Iableecept or i nhibitor
nd useful for t tre tar
TRO Bty gt el EoRAR e ttleR AR BELEhbBlnd 4ten
b ENi@f(le‘?rdr&d}ﬁélh@ﬁﬁii-annaﬁo%ﬁﬁ&ﬁ&y)ﬁa—(pﬁhﬁiﬁm-%yl)-pyrimidm—
racleer(r)) is an oral treatment fo PAgnéglass 1]
4-ahlcbepvenesulforamip.said compaprdsbeing Barenpiter refprigg i, pgompound L
Bosentan is a dual endothelin receptor antagoni st
j Y f QF ndot hel'in ETA and ETB
C%%@Q%?%i%kﬁh%¥g%§&n g%@ﬁ??ng the del eterious effects
of ET-1. As known fromthe Wrld Standard Drug

Dat abase, the commerci vai |l abl e fornul ati on has
the foll ow ng conpositillon: |bosentan (125 or 62.5ny),
starch, triacetin, mag ium stearate, tale, ferric

oxi de, povidone, titaniump di oxide, ethylcellulose,
gl yceryl behenate, hypmoﬁkNIos% and sodi um starch
~glycollate. Inya fi SLJQ%Qégﬁluthe' hs pfovided a
di spersi bl e tabl et cofprifsi ng;ﬁ t he
formula la 11k N~N or acpharnmaceutical | y*acceptabl e
salt or solvate thereof, Jand_pharmaceutically
accept abl e excipients, yprisi ng the foll ow ng
phar maceuti cal | y accept g excipients: one or nore

‘Compound 1 is an endothelin receptor inhibitor and useful for the treatment of
pulmonary arteria! hypertension (PAH). Compound I and the preparation thereof is
disclosed in EP 0526708 Al.

Bosentan (Tracleer®) is an oral treatment for PAH (Class III and IV in the United
States, Class III in Eﬁope). Bosentan is a dual endothelin receptor antagonist with
affinity for both endothelin ETA and ETB receptors thereby preventing the deleterious
effects of ET-1. As known from the World Standard Drug Database, the commercial
available formulation has the following composition: bosentan (125 or 62.5mg), starch,
triacetin, magnesium stearate, talc, ferric ~ oxide, povidone, titanium dioxide,

ethylcellulose, givceryl behenate, hypromellose and sodium starch giycollate.

In a first aspect, there is provided a dispersible tablet comprising compound I of the

formula



fillers in a total anmpbunt of 40 to 85%in wei ght
based on the total weight of the dispersible tablet,
one or nore disintegrants in a total anount of 0.5 to
20% in weight based on the total weight of the

di spersible tablet, one or nore glidants in a total
amount of 0.1 to 5%in weidht based on the total

wei ght of the dispersible tablet, one or nore
acidifying agents in a total amount of 0.5 to 13%in
wei ght based on the total weight of the dispersible
tablet, one or nore flavouring agents in a total
anmount of 1 to 15%in wei ght based on the total

wei ght of the dispersible tablet, one or nore
sweetening agents in a total amount of 0.1 to 10%in
wei ght based on the tot i ght of the dispersible
tabl et, and one .or nor I Imbricants in a total anopunt
of 0.05 to 7% in weight sed on the total weight of
the dispersible tablet .gherein dispersible tablet

is a tablet, which dISI tegrigfs letely in water
at 15-220C in Not-Toe€ t4an _nu§22;34§Ln a second
aspect, there is provided, the i s Si bhe tabl et as

defi ned above for use as |a pedicanent. In a third

aspect, there is providi se of conpound |, or a
pharmaceutically acceptabbe salt or solvate thereof,

for the preparation of a dispersible tabl et as
defined above, for use th pul o
o g e TRGFUTPIBE MeEPPIB ARt PLFOTYF e PG SCH i drcgptabe
ﬂxbxfneﬁ{ oM irdk thE RERSEng ﬁﬁwﬁnﬁ@uﬁéﬁ@%@bﬁﬁﬁ eREipRnts: one or more
|sperS|b e tabl et conpri sj @E*$v!ound | of .the

filiesy imp tatapgeyns o1 40 o weigh nbe ol et gbihe digpersible
ta QY YA & hie'd gr?ﬁ’cg PP REIRmB a5l Y z@%Qﬁ %@&I Based on the

exci pi enta, C aracterlzed in that the tab

toist weightef thy digpareible tehbetpensssitane ehdratsdna t@ﬂmt ¢filel to 5% in
I | I I

whiltbed! oh e bR vilot WG il E0EAbESOGAIR BN Ko bllents in

a toted amount@iﬂ 506 18¥i is veiaht bessdioa theaniyﬂ weiﬁbirca’rﬁheedisnﬁrsible tablet,
co t

or PR e ole bR O OGS P o (9 B PR B e o

weigletl of dhendjspieysibile tabist, ab or m@muﬁﬂ:bnlng aa&:ﬁml d totes amoumt of 0.1 to

1 dgp hﬁ h%g@%ag%uag t% Ir%altvIrIa% f the! cIlspQ%Ibi 'efc %ﬁc?gne o mone

lubricants in a total amount of 0.05 t© 7% in weight based on the {otal wexght of the

dispermble tablet,

wherein clispersible tablet is a tablet, which disintegrates completsly in water at 15-22°C in
not more than 5 minutes, |

In a second aspect, there is provided the dispersibie tablet as defined above for use as a

medicament.

In a third aspect, there is provided the use of compound 1, or a pharmaceutically
acceptable salt or solvate thereof, for the preparation of a dispersible tablet as defined
above, for use the treatment of pulmonary arterial hypertension.



where appropriate and expedient. By "dispersible
tablet” is neant a tablet, which disintegrates
conpletely in water at 15- 22C in not nore than 5

m nutes or preferably less than 4 mnutes. In a
further enbodiment the di spegsible tablets of the
present invention have a disintegration tine of WO
2006/ 123285 PCT/ 1 B2006/ 051519 2 |ess than 3 m nutes,
Ippdbwtinaspyct] thers is brayided i proess fos therppepargionfofiardagpersalgls tablet
than .1 mnute (éy | pt egr.ati on nmet hod according to
(?H@nﬁﬂESS@BWHE#a &@%%E@gka, EP). The present drug
product of conmpound | is currently being marketed as
a tablet for the treatnent of PAH, a deadly disease
if untreated. Children difficulties in taking
tablets, 5 thus the cugregtly marketed tabl et
formulation is not converifent for admnistration to
children. A drug product.-4f the formof a suspension

will be nore children-f ie’UIyﬁ The_ present
i nvention theref ! @? s
tabl et, which can be disp rsedi i n-wht er

opnent of a
to forma
suspensi on before adm ni stration. The dispersible
tabl et should disinteg ="conpl etely in water at
15-22C in less than 5 nmhputes or preferably |ess than
4 10 minutes. In a further enbodi ment the dispersible

mﬁﬁalg'ﬁlaﬁ%%ﬁof '1{;%0 {:'e %gtplt IPQV Qsit% nwg ,\éﬁ%&aélg’acsuﬁcally accepiable
xRl Sllr¥ctdrSs i RANh taAkld i SSpREd WD tecDidRkRERA,

| ess than 1 m nute based on the method according to

he Euro n Phar ma oej a di si nt egrat,i on ,nmet hod o s
Wé%‘&rdéﬁpﬁ%ﬁ’?“o‘ﬂglﬁ%‘ﬁ Erféacb Bevhith il Saaan %ﬁ@@ﬂ&’?f i ggter at 15-22°C in
nRaee: gk 5Ghiheesul ation are the followng: 15 Better

conpl i ance due to special paediatric fornmulation It
i's now possible to give paediatric patients an
optim zed and i ndividualized dosing according to
body wei ght The paediatric fornulation has
Rt h . 2sen
\%ﬁ%ﬁ[ﬁé E(%xttgg o?l&g? &B&lb%ﬁe,aaigfﬁgfe%c@ cgﬂ{pgg.{{gfwgé ?)?. glgﬁtl%rstood as

I nve I on prov es Ssu Spersi
rbfetringhblk6lne phaaimetitidally  accdfatia paleoomaivides| i@iedio®hydrates, of .

" pharmaceutical ly acceptabl e excipients suitable for )
| @%pwédaﬁ%mirﬁs @prﬁxom@ifw ﬁlaﬁpﬁtlg notrlicaiRs piherwise and
4l ated as the percentage of the
Were Qﬂﬂﬁje dnd %&?)Ie%]#ﬁa

contert 1in weig the active noiety, based on the
total weight of the dispersible tablet, is
By "dispersible tablet" is meant a tablet, which disintegrates completely in water at 15-

22°C in not more than 5 minutes or preferably less than 4 minutes. In a further

embodiment the dispersible tablets of the present invention have a disintegration time of
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50 to 40% preferably between 8% to 30% In

particul ar, the anmount of conpound | as active
WORMg1asEsgént may vary from 10%to 17% 25 | n aPCI/AB2006/651519

preferred enbodi ment of th% invention, the present

inventi.o rovi d [ I abl et er.ein .
tess SHED AP SRRy B shRBS TR o PR a0 S5 on 1 mimote
(disipteatdiae entthaibddeprddgconh@Bh@pexcPiziaadpobyERE present

in the dispersible tablet, e.g. fillers (1.1),

di sintegrants gl. 2), glidants (1.3),  acidifying
The paesspisdiug product of comppyny ! dyewteatly tbeing r@ﬂ@éde- 35 fdablet for the

. . - 4 ( . o | 8.
e RAEEEAR Een N SRRk e AARHERRES, ffins bl
thust the sair@ntly otdrketed phisetrboendatioal i ynoh coepemdritefor administration to
.excipients and procedures nentioned.herein, in.
chitGiEF R i progs B UBY ToEb SR PesperBbA] B8 et chiiron Triendly. The
presERNARQRG WherBload FAAEULD B lde Y6 RER W . tallB], Wehikrdbdd Bdispersed
edited by Arthur H Kibbe, Anerican Pharnaceutical
in waendd doimong swpshsiogt beforeUsdmimisiraPheg Hhe edispassible tablet should

P o L 2; d A . | | fsstoffe f _

cisnipr s ey AR L BBkt B pifruyless tan 4

min@¥s. Hn Prurfhce dnBbdintthbh teddibpepdblebable® dEané Qresent invention have a
Aul endorf and earlier editions. 5 Fillers (1.1)

disingegratien Wge ©blash trapP aptiesnpicirealiy desp thangy munydes or most preferred
el rd Ct. t y CrO |4i [yl ~di cal gi .
s 81 11, e 0 S5 G B RZoriL ' 88 S Bcopoc
(disiRtegf#ioa bhethod sbcerddgy ywah@kP).ne cel lul ose is used in
combi nation with dical ci um phosphate. Suitable
accordin i nyention

o 2 b
Fmﬁ%adgé‘ggé?gt%tfi}e&%ﬁ “?CefQPP?lé?%ﬂft‘rgéﬁe @PB&J&%‘ nel | ose

. '-l:@m I ) &l o JiBige starch,
gl\e/l%é ,%%%@&’% 1 ?ﬁ%@%etfgﬁ?me@ca d,ll se, .. .
" Qsagnons e Paejaic S iz o quplined dosing
AL RS Y d‘?é‘?‘ginhe trade names Crospovi done,
»  [Fhp pprdiaseie fermudation hap demerstigtad abagrpijor basad oA ek deta
npany, or Kol lidon(r) XL, nic acid, sodium

A
The areserEentionagerides Fickandisporble, tbingsuiiahle fogghildren comprising:
(a) oGP hafd (T pRBERIT RS G YN Uxcfichys SfiiaPle (3P ! reparation

of digpktsibit nghlemy The atiwant ofs cbmpeundch|datiuttadd as Ithe percent@ge of the
15 col | qidal silica anhydrous, e.q.. Aerosil(r). 200 .
contgidR NS Etof thesictive Moty fosierete é‘gﬂi Wieigteof thes %laP%rﬁbie tablet, is
b a f Ve [dhed dalaasidil-S Wabql ' ;
5% QgL 50 R o OBE SARHL B hpouna 15
activedsgredehtmay vatydramnad0® tadi’éh. citric acid, ascorbic

et

o=

In a preferred embodiment of the invention, the present invention provides a dispersible

tablet wherein compound I is in the monohydrate form.

One or more pharmaceutically acceptable excipients may be present in the dispersible
tablet, e.g. fillers (1.1), disintegrants (1.2), glidants (1.3), acidifying agents (1.4),

flavouring agents (1.5), sweetening agents (1.6), and lubricants (1.7).

Reference is made to the exiensive literature on the subject for these and other

pharmaceutically acceptable excipients and procedures mentioned herein, see in particular
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acid, lactic acid, and fumaric acid. Preferably
tartaric acid is used Flavouring agents (1.5) include
WOR6A33285not restricted to Tutti Frutti, StraREEABIpI6HSISIY
Banana, 20 and Vanilia Pfeferably Tuttl Frutti is
n 1 a i .
Hanlf3R, o e B ey 2P Toh e Biea B PARMACH. Kitbe,
Amektcpmrl’lm:maceaﬂeaiu lﬁfsaasmeatpmt awashingios,abiStharand, Peamabartical Press,

odi u diu sucral o e. Pr eferably th )
Loni H‘ &rfﬁﬁ( gFeP%%la%lF a%gtar?%%ge Gebicte
ed1teRIQ5yaﬁsP Utkdi&d 4&&@&%& | QU st Aﬁﬁ:ﬁ&&f ad ORALH REHhs.

above and/or sweetening agents as nmentioned above
have the advantage to increase the conpliance. As
Fillers, bF- 1)cmsﬂnegt tor fheoimeemtionninelde fout b 1Sl egvicted togictoerystalline
st earat e, teari
cellulf sgar )'\/d/?ca} ] ag%oqu?aé l%tgtgaci UI%II e f%% agmzagy & SJF ni’refcrably,
nﬁcrnm@aanﬁktcyu@esedls wedfin cohaﬂmmn avitidiegeihdr phospiaks, of
from 200 to 800 Daltons, e.g. glyceryl nonostearate
%.1 WO 2006/ 123285 PCT/ | 82006/ 051519 4 Dani sco,
Suitt';tk} Hpigeranty) (16 sreingetq dheginveriopr nelsdaubageTRpt restricted to

cos L g2 35 EigGRly St Yool R SIFEL) YS! e

mcxghwstallm(e RE%Eulo sBASB}s-lilkedr®gRnapeas kodwmoand eeﬁhnﬁ:trdtla]ly available

d
wndc gl PAE ey EimRep sty PolRlsagios sy Rble el Gom the ISP
com;géré/z F&g t{éﬂt@ﬁﬁygﬁg Ftlgﬁﬁg %%1%?(%%1”? o I?r:{t@ [?‘?%d’atmf%ﬁ NESH Thd guar

gumdPRédratlaf Cros¢BmeHes. sodiuim, wid. IAchi- &ﬁl@@@sﬁ ed that any
gi ven exci pient nay serve nore than one function e.qg.

as filler, disintegrant, binder, ﬁél dant, and/or
As glidgpts (A, Oqcnoramﬁtee?fe‘?lﬁ dall %‘t“r’@gdP% usedp éﬂ’é‘ﬂs‘ffél%qab sikica, e.g.

colldi@dl! iical Hfo%@,s hﬁelf(ﬁ? H@s‘iﬁm(t:ﬁ#‘ihi:aﬁ@lﬂ delﬁd cellulose,

accept a eXCI nts st one
starcamtidbalcdtrefee?dﬁy, ooﬁeldhlmmmmamtﬁox@de ignsedlO I n anot her
preferred enbodi ment, the dispersible tablet

AL BR8P U RERRTEH G 5GP B o

amdqaandacbd laf@Rimardclactd. FReRrably Qhah@@cﬁ& 15%-@(1 di si nt egrant
(1.2). I't was found that the presence of an

aci di fyi ng a ent |(all decreases the solubility of

4
Flavewingoagraty (ke husciyie beheremyt reptiatetytoof uttingugi, tStm@wben"y, Banana,
and VA, ﬂfefem?ﬂﬁfjﬂuﬂﬂ%@e&.he tablet is

Appropriate sweetening agents (1.6) according to the invention include but are not
restricted to: Aspartame, acesulfame potassium, saccharin, saccharin sodium, sodium
cyclamate, sucralose. Preferably the sweetening agents used are aspartame and acesulfame

potassium.

Added flavouring agents as mentioned above and/or sweetening agenis as mentioned

above have the advantage to increase the compliance.

As lubricants (1.7) one or more of the following may be used Mg-, Al- or Ca-stearate,
stearic acid, sodium stearyl fumarate, talc, sodium benzoate, glyceryl mono fatty acid, e.g.

having a molecular weight of from 200 to 800 Daltons, e.g. glyceryl monostearate (e.g.
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15 dispersed with water e.g. on a spoon before
adm nistration. The bitter taste of conpound | can
WO 0&/#2338 over come by using flavouring agent s RUT/B32006/051519
and/ or sweeteni ng agents (41 6). In one enbodi nment of
v [ TOF 4
Danlgt%)él);% E%Eérgpdib&%,%a% t o1 %{g{]}\g?ggé i é%iaﬁ%ﬁ’ée Fitce), glyceryl
palménciaiie néster &tg I Ba:stroﬁﬂe (Mteﬁ»sfs@lﬁrguc&gepblyéthyléhe glycol (PEG,

ast on 5) and/or at
BAS?Q@/&%@M% %&Kéhﬁ? ﬁ I%C}WM M@Q‘%&%‘if Efshy seed oil
(Cutif® MR Beatel] %‘lftsu&ﬂge Eét!sllse(Su{'fii dﬂe SEn ‘i/[h?stub sﬁ?ﬁﬁgﬁ&ef?oods Co.).
| ubricant . preferably tionall conprisin

Prefmably,e:a@ncm g asatnt dopcaortin @:mmb)naannl wdi]btgiixmaﬂ Id;behbw is used.
conprising at least one glidant (1.3). According to

1o wil 18 AR Y By eNp agbiad Mlacty ity fop i ok e s
filler{ @isﬁ?e%axﬁ bMedeghilidans eakd/enlubiigadiot al  wei ght of the

d| sper3| ble 25 tablet. The anount of disintegrant
vary within a range of fromO0.5 to 20%

Ina Rre@rrei epéodmsuthe desperriblafabletcomprisss thedepwingiphprmasputically
i bl t
acceé‘raglﬁe gkccigféﬁ& : aﬁ léragtg(kngsﬁl%-{”ﬂf r1 55916'[5 ') 1at ?%s%eqﬁtﬁscagfl( 1?’)).
partlcul ar 0.1to 2 5% especially 0.5 to 1.0%in
In ameilhghtprbﬁﬂed embbﬂimdnt;t dhe whsmpintiblof tabe domspesesi kee following

tabl et. WO 20 / 1,.B2006/ Q51519 The .
phan*gmﬂi;algrf acgﬁptgl?qf ﬁ(ﬂalegg C}Tat(ifasﬁ)on cg,érl)), 6) ﬁﬂﬁ:ﬁt one lubricant
(1..7)raﬁﬂ'gﬁ§t 1845t bAOBRreardr® (L1806 in particular 1 to 8%in

wei ght based on the total wei ght of the dispersible

tabl et. The ampbunt of flavouring agent (1.5) may vary
It wasrfonnd thy theopressnes of abl acidifiong 2gend (1600 decreasssi @htsolubility of

SPELS bl e
Compg)‘al?tﬁq Rl E%?eﬁt?nggéasﬂ\%eﬁf Ihhgeoéllttép ﬁis%]_ r(r)glyg \; a{wrafhye chS rﬁlblet 18
dispesedl with %@l el oh arspbbry béfbmm&mﬂlshﬁtlorﬁ %he Bixterangebf cthipound T
lubricant (1.7) may vary fromO0.05 to 7% referabl(y
can afsod, ca’ers:ozr@bylmg 3YOHTIBE 8N EeD) SRR s Westcningagents (1.6).

i nvention, the dispersible tablet conprises the

In ofeObh h i he -
oL, BT HAEREH RSHL XsQERERL LR RS folloving
pharmamsuticaliyf actEptable &Be’iplq@x%faeﬂ@bt 9n€f acodmfﬁﬁg/mg@tw% andyor at least

i ght bas of t he d
one 1{5gHebs SBHE (b ABVE" i SrH By Mg int USBCBRIFRYy together
with 9 18ast W3Rl fiREOENT) Qhd Qut 51655@ one lubricant (1.7), preferably additionally
comprising at least one disintegrant (1.2) and optionally also comprising at least one

glidant (1.3).

According to the present invention, the amount of filler (1.1) may vary within a range of 40
to 85%, in particular 63 to 78% in weight based on the total weight of the dispersible
tablet.

The amount of disintegrant (1.2) may vary within a range of from 0.5 to 20%, e.g. 1 to
15% in weight based on the total weight of the dispersible tablet.

The amount of ghidant (1.3) may vary within ranges of from 0.1 to 5%, in particular 0.1 to
2.5%, especially 0.5 to 1.0% in weight based on the total weight of the dispersible tablet.
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20% preferably from1%to 15% in weight based on

the total weight of the dispersible tablet, one or
WOoRBee 28385 dant s (1.3), especially in a total a®6FAB2@9p/051519

0.1 to 5% preferably from 0.5%to 1.0% in weight

1 , . i t... e '_ p i .
The (RAS O olEOA Bt A G oS P BLCDE EAP DS 10, 13%. in
partmulanflab 8&nmundiglafbaSedoort the 138 weighff efrtad digpdrsibla tallieh. t o
8% in weight based on the total weight of the

di spersihl e tabl et or nor flav i ng _agent
The ayRBit St diur B o 13 b atora ot Toi0 P P1GR0Y from 2 to 10%
in wielehi BAsRA oY thd @RI PR of #R WispeRimB bRl based on the
total weight of the dispersible tablet, one or nore
sweetening agents (1.6), especially in a total
The amaunt chswepteningagenty 1. S alasr ey Jrong é;h t9.19%, prg@gablynfrom 0.2 to
9.20 wei ght based on the total weight of the
‘di spersible tablet, and one or nore lubricants (1.7),
especially in a total anount of 0.05 to 7%
The preher efidhyridano(h. D). & vay 3oa0.05 o Wi, gleferbbis dbm 01 to BH%.
total weight of the dispersible tablet. The absol ute

amounts of eac har maceutjcally acceptabl e exci pien )
In REGHE A5G0 G 7 SRET0E 16 GNP Ol BblF OO Gt iy ollowing
phardER8RIARY CacBAFANE RREDidnSs: AGRECAIRRYe FlictN el BESEFRAI2M a total
properties of the disSpersible tablet and nmay be
amoghiosfel toy83% réhambbxiyemi 63nta78%nin Weight stdos thef totahsveight of

the GBFEblAIEY Bl bERBEN G Eirfytty Lo GRRRY Bt Bpifillor 05 10
20%)\keferabBf B6@ B Tb Nis%s, liatwediht BABEE bn itffe RIAGRUER &Nthe dispersible

formof ‘adm nistration for children. This al So | eads
tablgtoone pemase ghdantefl-3bcuptdialycia 2 wial ampepats.bite 5%, preferably

fron} Bl?)l%ettoS 1.‘&7 ,HH%@P%:&%@ 'f)ﬂ%ﬁ@%%t%lnnwggﬂteoia esdi?&rs(i)l%le tablet, one or

di'sintegratiion €ess m nut e
morp heilEyalgl agehB$.4),hdpecdaliy mui &gal dmount follIOLeY 13%, preferably from
1% %Dn'%odi_rrent, the di spersible tablets of t
(4]

\ the WD
811939 8ishibbased gy s/ ot s1yehigoh esdisperpiipeitblesnone or more
S e . .
iR el SBRRAP 1 b Bl L0 P RALESY fom 25 1
10%, &5 weightbased mwinrthe eotdasaghtad thddispasibirdiablet @nd iongot®sweetening

agerl Lk ISP et cuBeepat ot P oeb ot Gl fos02 to 8%, in
weight BRRUINOHE t&tﬁbs’vﬁgﬁt of Ihé€ @i’éﬁérisﬁfesta%ﬁiaﬂﬂ oh&8r more IubﬁEMtS 1.7,

exci pients of phase Il (about 10-20 m nutes), adding
espectally gn gHeatgbamowmdf Or(5- tai A% rigefeorbly frems@h® ok 0%dinoveight based

tine. Ph e.II.istraie ded to the powder m xture
Onﬂ%eftggil)ﬁ’%%zofmgﬁ%s Slb%gab%qxed for about 2-5 mnutes

and conpressed into tablets.
The absolute amounts of each pharmaceutically acceptable excipient and the amounts

relative to other pharmaceutically acceptable excipients is dependent on the desired

properties of the dispersible tablet and may be chosen by routine experimentation,

The tablets of the invention are dispersible, e.g. in aqueous media such as water. The
tablets can thus be dispersed in e.g. water before administration, which is a convenient
form of administration for children. This also leads to a better patient compliance. The
dispersible tablets of the present invention have a disintegration time of less than 5 minutes

or preferably less than 4 minutes. In a further embodiment the dispersible tablets of the
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Phase | conprises conpound | and one or nore
phar maceutical ly acceptabl e excipients which are

WO ¥0633385 in a concentration of nmore than 5% i RCTHER26(06{051519
based on the total weight ¢ 10 of the dispersible

pres%l? B{v%%m%xr RARE, Ihfg}ﬂé%d\}\ﬂ?%ﬁ bP%sP Iﬁ%@&?ﬁ{%‘[%s? ?Hfé(rably less than 2

ccept abl e exc are presen
minutkanee posapraerred 1¢se shart Hamihfe ibasate bghthe hashod aocdriieg to the
total weight of the dispersible tablet wth the
Ewog BHWBPCEhe | ubricants of the stearate type.
Phase Il conprises lubricants of the stearate type.

Accok@inE" BCHEURLSSniMA Ghe PRRE FHSAR PRYaRBorf FPUBEdiQRANbIe tablets

or known in the art or based on such procedures e.g.
comprisos mixing thei dxepidnts of phasccHiaroue {0830, minTites), THdiog yt tapiase T and

Pr. ' f Ind | al ¥,..3rd : 986; H. .
re-miy ko 1 St Do) bk Bing, PRBRATITS bR the PR mixture of
phasdsA%hd 11 HathedHenue b-SieindRandrRaaiptdssadia tpesl S,

4th Ed. (Springer Verlag, 1971) and Rem ngton's

Phar maceuti cal Sciences, 13th Ed.,, (Mack Publ., Co., .
Phasq d gypsisey gerapowyd t peshane op more, phagmaepwinally |acpeptable excipients

o ] Ly | ahle c . i ‘
o BB SILLY o DGR, bl B it Figh SHELERTR ot weian
of the dnpereibkd tablef.i . e. conpressi on w t hout previ ous wet

granul ation) does not enhance the dissolution of

C ounds wi,th | ow soluhjlity, npound | exhjbits )
Phasgdb FOMPLRSS) e BHFROTIERLY arehiebls Brapeus Khich gre prent in a
concBftBSIBR b 1N o $7 iR wa%;ﬁ @dsddorl 118 totIPWERA Bf th@"ﬁsgﬁ%sible tablet

conpression. 25 In fact, the dissolution of compound

with thefaxgeptionef dhesybrisints of thebieatats type.t he i nvention is
such that nore than 60% especially nore than 70%

Phast A SpG AR gt e 408k 6ot o bt 1 or (pheo. o

with 0.1% w v sodium |l auryl sul phate heated to 37C
Procadugesswhich ethyatic 10 nigymertdnRestignablolt lencaan thethe ithue ased on such

the United States. Pharnacopoeia. W) 2006/ 123285 .
pro siee s Gisastbsd iy Ly hachman £ gecTheothqopr apdhUiagtiGef Todustrial

Phar@A&y, Brd T € degyb ‘Sﬁ@l&e? Y, ﬂ%ﬁ%@%ﬁﬁ%&ge%ﬂ&ggﬁ E‘Iéigﬁ{e, 1991;

contacting surfaces of pressing t . 0.
Hagean dlandbutibeder pharpinecttibhant Praxip, il Hiche(Spbiegar ¥erlag, 1971) and

conpression. The physic d chemc t aphi ).t fo
Rem R PR eBE SRt Ty s MR F A G- LiTPb Y i gpicions.
Since compound I is practically insoluble in water, it was a surprise that despite the general
knowledge that direct compression (i.e. compression without previous wet granulation}
does not enhance the dissolution of compounds with low solubility, compound I exhibits

good dissolution from the dispersible tablets of the present invention obtained by the

method of direct compression.

In fact, the dissolution of compound I from the dispersible tablets of the invention is such
that more than 60%,7 especially more than 70% w/w of compound I is dissolved within 15
minutes when tested in 900 ml of phosphate buffer (pH=6.8) with 0.1% w/v sodium lauryl
sulphate heated to 37°C and stirred at 100 rpm with a paddie as described in the United

States Pharmacopoeia.
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5 manner, e.g. by neasurenent of dissolution,
friability, disintegration tine, assay for conpound
WO 200fé2328at i on products, appearance and/ or m ACITIBH/051519
after storage at roorhtenperature, i.e. 25

e. g.
o . ok i 1 di s _ .
In e g8l iy o 4F Sk Nl Yoy 260 siiFecbn o matcrial
conmndngl sdrfazee nf psissing geolsongli punohis. androradipy, eff éhe edletting machine
enbodi nent the dissolution rate of the tablets is
befQle SHPRIESYRY at | east 6 nonths when they 10 are
stored at 25C/60% r.h. and 40C/ 75%r.h. The
TheGh§Res1%nB cBerhRAl QLISTIBYE HA X pESibRNAPR:ANLY Beteste@¥in conventional
exanpl e, round, oval, oblong, cylindrical,
mangebveg- Bhapeasursment yofodissniutsny, tlapbilitys hdipiategration time, assay for
ref erred odi_ment . of the invention.dispersible
conBoi 1 RERARGE eReish ok SR Bk Bt R el Frgetiornee a
roor@ Revgeritne:, €&.OSIC/60% R e (relativ O birdidity ) ane/de eBrpk at H8°C/75% rh..
di spersible tablets 15 may be bevel ed or rounded.
Most . pref er abl the dispersible tablets are_cl over

Y, A G
Thestizgobrion; 1i¢ Bedehle Pvetige. anthdiffsrep stosaas eondiimes In a preferred
- ! E V. REHBC _
emi B85 9001845, KRS0 R, BRUBSALEA, e i whe ey
are storedrat PINC/60% phe imd 401G/ 753% over - shaped, quadri sect ed
wi th bevel ed edges. The dispersible tablet has a

_di.anmeter i ng between 8 and .15 20 nost _
The iRt GEBE Rl Y dcERe i T JOF GRERMEs S0y, oval, oblong

cylih@R@, Rebver-Bpad Br kS dthér difubleRhGfer abl y between 2.9

and 3.9 mm The dispersible tabl'ets of the invention

conpri sing about 32ng of conpound | as active npiety )

In arm;tjglﬁ@d/@n odimeahelisthe grveptighiiapsiblesablets obtagnad by the compression
r t : Lspner s bl a S 0f .

medlpERRERRC wiNers HRoE b oF KA, AE sl b Jistersvte tables
mayi biseveled or r@mdied dtestdiraferdy ey dispesiblzdabletsmeklotvdremuped with

iaitantly recogni zabl e. The use of dyes can serve to
beveleh s48es- t His dispessibia deblels agepidings tq dhe deypofipy mpe be scored or
engIQi\,é;cpersi ble tablets. Dyes suitable for wuse in

pharmacy typically include carotinoids, iron oxides
or chl orophyll. The dispersible tablets of the

Theidispersitilo tabhetyacem dingrtk dbe invientgprars prefprabhyt clovateshap@, quadrisected

. 06/ 123285, PCT/.1 B2QQ6/ 19 The di i bl
wit GRle 88 e Wi RRARE MO oo HdPBr b B6edeh g gnd 15 mm,
most pegtRBRt batlveB\NY and 11exhi. Did thackaeadisPRALBCRKINES 6 4.5 mm,

profile. The dispersible tablets of the present

prefbiblherseengihand 3.9 mm.

The dispersible tablets of the invention comprising about 32mg of compound I as active

moiety may have a hardness of from about 50 to 120 N, preferably 60 to 100 N.

The dispersible tablets of the invention may be colored and/or marked so as to impart an
individual appearance and to make them instantly recognizable. The use of dyes can serve
to enhance the zippearance as well as to identify the dispersible tablets. Dyes suitable for
use in pharmacy typically include carotinoids, iron oxides or chlorophyll. The dispersible

tablets of the invention may be marked using an imprint code.
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15

be adm nistered e.g. twce daily with an effective
dosing of the active ingredient conpound | in the
WO28064@386 2ng/ kg to 4ng/ kg body weight. 5 The PCEHBI06/051519
may be packed in any possiBle blister known in the
e f [
Theg{lgpseene ft?%%%?'ﬁ?é g éf&{tqu&Ju%H] c#%{lnr;él%{l:l %or m,l f&eﬁ?ﬁf PAH and
exhldiﬁmrgamti mhmmhcahsemqop}roﬁiﬂb Tthamembl@tabtbm of. thd peesent invention can
ol |.owi ng non- I|mtat|ve anpl es, |IIustrate t he
be aF‘WEﬂFﬁeéﬁ £- tyige it 6%& fng oA ths antivp dperadipntompound
1i E,%r&%&t [ t[%%%% g, hporrpound | as 33.045
n r?ono 3 croni ;’ Mcrocrystalline
cel lul ose 116.265 40.09 (1. 1) Di cal ci um phosphat e
The tetilcba@y 3%, @0ked in 49y Phssifdle [blister snewn neltho g, aobirxample into
al 11. 6% 4 OO (1.2) Colloidal silicone dioxide 2.900
UITD% ) Tartaric acid (1.4) 7.000 2.41 Tutti
Frutti (1 5) 9.000 3.10 Aspartanme (1.6) 3.700 1.28

As &gebdllsbamiropofigai®i LMhé . Qa6 ormlation HRRa&endnktrated absorption

Magnesi um stearate (1.7) 3.190 1.1 Total 290
based on pk data.

The following non-limitative examples illustrate the invention.

Example 1
Components Amount per Tablet | Percent [w/w]
' _ _ | Img] _
Phasel Compound I as - 33.045 11.36
monohydrate, micronized
Microcrystalline cellulose | 116.265 40.09
(.1)
Dicalcium phosphate 101.500 35.00
(.1)
Phase I1 Croscarmellose sodium 11.600 4.00
(1.2) .
Colloidal sﬂ1cone dioxide | 2.900 1.00
(1.3)
Tartaric acid (1.4) 7.000 241
Tutti Frutti (1.5) 9.000 3.10
Aspartame (1.6) 13.700 1.28
- Acesulfame potassium 1.800 0.62
(1.6)
Phase 111 Magnesium stearate (1.7) | 3.190 1.1
Total 290
Tablet Properties:
Parameter Value
Diameter 10 mm
Friability <0.3%
Disintegration at 15 — 22°C (EP) < 40 secs
Dissolution, mean of 6 tablets More than 75% within 15 minutes
Paddle method, 100 rpm, phosphate buffer
at pH = 6.8 with 0.1% sodium lauryl
sulphate, 37°C
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Tabl et Properties:

Friability <

WO20064138385Di ssol uti-on,
w thin 15 m nutes

0.3%

15 Par aneter Val ue
Di sintegration at 15 -
mean of 6 tablets Mre PEIABIYHHS1519

Paddl e flethod, 100 rpm phosphate

D anmet er
22C (EP) <

10 mm

sul phat e,

Exa rlégr at pH=6.8 with 0.1% sodi um | auryl
37C WO 2006/ 123285 PCT/ 1 B2006/ 051519 9 Exanple 2
nnnnnn o oot aaar. Tabl.-atoDar-oownteeland anl ]
Phase | CompplrRBiPONERtS33 " 045) AMAYEL Db IGHRY dickcent [w/w]
Mcrocrystalline 135 200 48 goglel Lulose (1-1)
Phaseda| ci um phpSpaeeend’basnoo 2p3H045 (1. 1) Phagd1lig0
Croscar nel | osmofighld@e4. 00 bsodi um (1. 2) Coljl oi dal
silicone 2. 8DMidrobfstatlinexi de| (35.3)0 Tartari c |a§i29
(1.4) 6.250 PcaAfloséyttty Frutfi (1.5) 9.000 3.21
Aspartane (1fPpjcakifdPhdsphdte | 70.000 25.00
(1.1) .
Phase IT Croscarmellose 11.200 4.00
sodium (1.2)
Colloidal silicone 2.800 1.00
dioxide (1.3)
Tartaric acid (1.4) | 6.250 2.23
Tutti Frutti (1.5) 9.000 3.21
Aspartame (1.6) 3.700 11.32
Acesulfame 1.800 0.64
potassium (1.6) _
Glyceryl dibehenate | 5.600 2.00
(1.7)
Phase I1I Magnesium stearate | 1.400 0.50
(1.7)
Total 280
Tablet Properties:
Parameter | Value
Diameter 1 10 mm
Friability <0.3%
Disintegration at 15 — 22°C (EP) < 40 secs

at pH = 6.8 with

Dissolution, mean of 6 tablets
Paddle method, 100 rpm, phosphate buffer |

0.1% sodium lauryl

More than 75% within 15 minutes

sulphate, 37°C '
Example 3
Components Amount per Tablet | Percent [w/w]
| [mg] |

Phase I Compound I as 33.045 15.74
monohydrate
Microcrystalline 79.765 37.98
cellulose (1.1)
Dicalcium phosphate | 63.000 30.00
(1.1)




Acesul fane 1.800 0.64 potassium (1l.6) dyceryl

di behenate 5.600 2.00 (1.7) Phase Il Magnesi um
WO 29064238% 1.400 0.50 (1.7) Total 280 5 Tabl ECT/IB2006/051519
Properties: Par ameter Val @ Dianeter 10 mm
] Friabr ity 8 plmcio vy at~—15=-28GAEP) <
EllMecs D sq0 0 ?/aénﬁéﬂ(?rggan of g’4pgbl ets Mor e t'%dr? 75%
within 15 mi|89E PRddle—pret-hod-—100—rprm—phosphate
buf fer at pHd"l%’l‘éﬂl\ﬁiﬁFﬂn% 1% gggpumlauryl sllfF{Ehate,
37C Exanpl e [dioxide Gednonent s| Amount _per Tabllet
Percent [w vjjTarfaniglcid{ade | 6@60und | as 33.29%
15. 74 nonohySiratterdyl(€5pcr yst aloDOne 79. 765 JA.BB
cel lul ose (1. Adpaba@alccym phpsgbate 63. 000 J0. 10
(1.1) WO 20064 I25iE8Re PCT7 T B2DPGRG51I519 10 [ 0.86
{ potassium (1.6)
Phase 111 Magnesium stearate | 2.940 1.40
(1.7)
Total 210
‘Tablet Properties:
Par ameter Value
Diameter % mm
Friability < 0.3%
Disintegration at 15 — 22°C (EP) < 40 secs

Dissolution, mean of 6 tablets
Paddle method, 100 rpm, phosphate buffer
at pH = 6.8 with 0.1% sodium lauryl

| sulphate, 37°C

More than 75% within 15 minutes
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Phase Il Croscarnel |l ose 8.400 4.00 sodium (1.2)
Coll oidal silicone 2.100 1.00 dioxide (1.3) Tartaric
acid (1.4) 6.250 2.98 Strawberry (1.5) 9.000 4. 29
Aspartanme (1.6) 3.700 1.76 Acesul fame 1.800 0.86
pot assi um (1. 6) Phase |11 gnesi um stearate 2.940
1.40 (1.7) Total 210 Tab bt Properties: Paraneter
Value Dianeter 9 mm Friability < 0.3%

ClaiblsSi Ntegration at 15 - 22C (EP) < 40 secs

— Dissolution, nmean of 6 tablets Mire than 75% wi thin

1. AlSispersible @it Raggtisingeirymmind 1 00the formulshosphat e buf f er
at pH =6.8 with 0.1% sodium | auryl sulphate, 37C
Clainms 1. A dispersib abl et conprising conmpound |
of the formula or a p ceutically acceptable salt
or solvate thereof, ant#harnaceutically acceptable
5 excipients, conprising the follow ng
phar maceuti cal |y accepfabte excipi ents: one or nore

fillers in a tot RHQ 050/in wei ght
based on the total weight of fhexdifSpexsible tablet,
one or nore disintegrantls in a total amount of 0.5 to
20% i n wei ght based ongthe~ total weight of the

di spersible tablet, ong nore giidauts in a total
amount of 0.1 to 5%in

al

or a pharraaceutically acceptable salt or soivate thereof, end pharmaceutically acceptable
excipients, comprising the following pharmacentically acceptable excipients: one or mors
fillers in & total amount of 40 to 85% in weight based on the total weight of the dispersible
tablet, one or more disintegrants in a total amount of 0.5 to 20% in weight based on the
total weight of the dispersible tablet, one or more glidants in a total amount of (.1 10 5% in
weight based on the total weight of the dispersible tablet, one or more acidifying agents in
& total amount of (.5 to 13% in weight based on the total weight of the dispersible tabiet,
one or more flavouring agents in a total amoumt of 1 to 15% in weight based on the total
weight of the dispersible tablet, one or more sweetening agents in a total amount af 0.1 to
10% in weight based on the total weight of the dispersible tablet, and one or more
lubricants in a total amount of 0.05 to 7% in weight based on the iotal weight of the
disperéible tablet,

wherein dispersible tablet is a tablet, which disintegrates conpletely in water at 15-22°C in
not more than 5 miputes.

2. The dispersible tablet according to claim 1 wherein compound 1 is in the monohydrate

form.

3. The dispersible tablet according to any one of the preceding claims obtainable by using
the method of direct compression.

4, The dispersible tablet according to any one of claims | to 3 for use as a medicament.

AMEZNDED SHEET



wei ght based on the total weight of the dispersible
tabl et, one or nore acidifying agents ini c a total
amount of 0.5 to 13%in wei ght based on the total

wei ght of the dispersible tablet, one or nore
flavouring agez in a total gnount of I to 15%in

wei ght based on the total i ght of the dispersible
tabl et, one or nore sweetening agents in a total

5.I&ﬁnﬂEén@éuﬁﬂgﬂoﬂqphm&ﬂﬂﬁiHMaﬁgMgrnmiﬂnaﬂuoonﬂmheﬂﬁzwwﬂﬁx
t t { .
PreREAYR O5 R HisDTRbE OCHECHERIP o1 o SRRl 0P, DL fn e

treaﬁﬁeifef mbRfy bRbrdl hyirghtionf the 15 dispersible
Qﬂmhgﬁgln dlsperS|bIe tablet is a tablet, which

d| SI nt ﬁgﬁ&ges co lellazckx b@%@%@h&gmzzoc \Hadlno%tﬂ:e

5 ﬁxﬁﬁggordlng to claiml wherein conmpound | is in the
nonohydrate form 20 3. The dispersible tabl et
according to any one of fhe preceding clains
obt ai nabl e by usi ng et hod of direct
conpression. 4, The di Sible tabl et according to

Ia

AMENDED SHEET 12 5. Ust compound 1, or a
pharnaceutlcalI#\Jpgwouag,-”iglt or\solAat e thereof,
for the preparation-of @ diss I et
according to any one of ¥l ai 1to 3, tor use in the
treatment of pul nonary arierial hypertension, 6. A
process for the preparg n of a dispersible tablet
conprising conpound | of~the s fornula u 1-04 or a
pharnaceutically acceptable salt or solvate thereof,

RRAGARLE Ubdepablo)saR @F 8510£D t&rec@mﬂ@haﬁmmauy acceptable
characterized in that the tablet ng@repare

exc@n%etch#m@ésiﬂ@ﬁﬂhﬁml@lwaw% %C?famea*glhs a
tabl et, which disintegrates conpletely in water at

wh%r@%?i’%_%rsiiﬁle 128128isRAhbIFD SlidhnBdintB graies dbapleteAMnEMREDR $5!122°C in
W not mors than 5 minuies.

AMENDED SHEET



