wWWaPHOEP ons conpri si ng a neur oki ni n ant agonP€T/EP2047/011293

10

15

20

25

SOLI D DI SPERSI ON OF A NEURCKI NI N ANTAGONI ST The
present invention relates to novel pharnaceutica

particul ar an acyl am noal kenyl ene am de. 5 Mre
specifically, the present invention relates to a solid
di spersion conprising (4R)-4-j N -

met hyl - N - (3, 5-bi strifluoropethyl-benzoyl)-am no]-4-(3
, 4-di chlor obenzyl) - but - 2-enoic acid

N-[ (R) -epsil on-caprol actam 3-yl]-am de or a salt or

sol vat e t hePBIDISRERSION Qs BEUROKININANIAG QNPT and a
carrier Sai d pharmaceutical ingredient is also known

geﬁberegtlrog\H: %qugg%%/pﬁ%}p%%&éal%)&ggozs1%8 aérgomsp sm% a neurokinin
(ztnrarg(ﬁdlag.orr pamgculaydn) acljemizeatkeniéngamidenas t he cheni cal
structure of formula | F F -C The conmpound of formula

I.. especially the sem.hydrate reof is i, e
tlﬁlgre ts eggﬁfaﬁ% ﬁ%/ prefsent miegtlo rqates to Ocl:lg nl ope{s}og ﬁ%mparlélé‘l% @I!R)é%}-g\dl -
vmttbvl-hlé(}rwsrﬂrﬂunsm(f:%lulﬂ’srzaﬂb@m,] 4hbtifigiqralepzy )i but-2-enoic acid
nlelp(mkﬁs.mnrta@raa;rm yBXidPbra s{li Jr sdlubCrhdrenn al phnmta'celuhctay
m%rﬁcr,cn?an% a%arlnh gea.ae/ghameareanaansg{éamg?lrofr%@n A% gﬁ u@g

rsensitivi or
r @ép’&h’g@éen(zr'h%i%ﬂir’ﬁgpaéﬁ ab ﬁ?’@f‘?‘t@ﬁ%f‘%’f’“'é”é 515 31 Sion), for
exraiplogethylNiechiaginizlanbigwele ciding drsdernse femblahct i onal
gastroi ntestinal «isorders, such as irritable bowel
syndrome (1BS), «condtipation, diarrhoea, functiona
dyspepsi a, gastro-| 20oesophageal reflux disease,
functi onal abdonj# bl oati ng, and functiona
abdomi nal paln cqultlons a [
vi scer al hyper»en [ rTy such as(post\ operative
vi scer al palw V|sceraj spoot §_nuicl e spasms, and
irritabl e bl adder amﬁ’o i ymal” bowel di sorders
(not necessarily associ
hypersensitivity or abnor tor responses) as
described in international nt application WO
03/ 66062, or (ii) urinary bl'add& disorders 25such as
urinary incontinence, which may be for exanple, urge
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wat er - nso properties o
conpound It has now been found that
(4R) - 4-RWnet hyl - M (3, 3-bi strifl uoronet hyl - benzoyl) - am
i nol -4- (3, 4-dichl orobenzyl)-but-2-enoic acid
N-1(R) - epsi | on-capr ol actam 3-ylFam de can be
fornmul ated as a solid dispersion, giving an
advant ageous physical and chem cal stability and
15superior bioavailability profile. In a first aspect
the present invention provides a solid dispersion
conprising (412)-4-1N -
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5Chou and R egel man, J. Pharm Sci. 60, 1281s. (1971).
Throughout this specification and in the clains that
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word "conprise", or variations such as "conprises" or
“conprising", should be understood to inply the
inclusion of a stated integer or step or group of

i ntegers or steps 10but not the excl usi on of any ot her
i nteger or step or group of %2integers or steps. The
conpound of forrmula I includes all pharmaceutically
aG@;ﬁHﬁ:ﬁkﬂ |ﬁpdr§@<§e@&itl&a}ektﬁmltleﬁktklﬁ&bomrsmr&ﬁqmeptspmw ein

thrr}g)ore% gpeﬁc?mlg';ngggé,rand un{:neog l%c P%)sm gFDia mihol?i% or tneqprtﬁrah,son of

o P Fesmropnd of fosmrale s desertbed ia invemasionsf pwswkﬂawe\t’o 98197694,

U shd @dnkeyits foOwIREh drdinddadordied. hedeiX BRtceSce0f 1 SOt Opes suitabl e

for inclusion in the conmpounds of the invention

i ncl ude isotopes of hydrogen e.g. 2H and 31-1, carbon
T@s corrmound@regﬁqa hlgéy SRfol(‘oql ﬂ.éneémgelgguo adfnluhsbtfuil éergraay and

1aEprepﬁdloﬂ of @lefc ccibﬂ)Bs’[tlcamd pafidylaryindyding énpaericglar prdblamschf

Mug Q%M%rﬂnhﬁr ald varig bl]l lﬁtgtd andetraa]ﬂgen$ H’ASI ngoﬁseg]eceg§§§mg
2Q0Certai n I sotop |ca f%?gﬂ%gg’ or ns conpound

oflevelepme of a pon- #BFga 'esrl?&céf%g"rpét‘i“ﬁaé'yg
r anshlddeqirapeeies of de opepouk e useful in drug and/ or
substrate tissue distribution studies. The radi oacti ve

t riti re .
ok Pe Bl e éer"lf?’;‘;i%t B "tﬁ‘:] i 9’6‘&@“".:&;%‘ e ek
e Bstedigiforgbarrpl)-pus2znoiosridirti R I-epg %Pééﬁsl yibpideges
Swastmtdus b @8lid M pdasidne@vthgin ath Gk 2pEShBiaRndchesiRMisAbility Ahd

e [tain therapeutic advantages that
PégﬂF%m?Vbhﬁlreater nmetabolic stability, for exanple
|ncreased in vivo half-life or reduced dosage

I eCpLfirst @dpeanths pregndnteeivo@rdvilys aselidalispér@or @ahpfisingd OfVes-[N'-

C Ln%tﬁH%t(ﬁﬁf}lgﬁﬂuom ll gehgoylpnmm]hhli WQ§$IL$%zmmut i krfb& acid
i sot opes, nd."N can in

=oE(RY FEH""E’ﬁ?’g ?‘tfh 3 ﬂ'B@’F& 2 PRET Y "tﬁ%f?‘é‘g'e f“°‘ Soltare
examvfnhdygcagiecbst rat e recept or occupancy.
30l sotopically-1abelled forns of the compound of

f?’L terlma‘scl)lld%a eI;Jesruas l’}érem is d T 9 mle::) a%)gsrt]e\{rlelgtalscgga!ate
tec ques own o those S T he art ’b

pF"@t‘@S‘B@SS aahafr BYPFABPLES MbgEn ee§emf°6e’d Sipaetod subscantialy
a%ﬂﬂﬂ:&f&yhoﬂgthe&ﬂd}'p&rﬁﬁmﬁs brgmpdaerad Phiofptlidet ®lid or glassy
I §O‘Pl¥tlgps 1%%{14 %sp!ergpneefltl%(%org}?cggﬁsng Tukmthnltl?ecs%tem is Elﬁﬁucally and

reagent revi ously h
bp@flfﬁ"f PHSFTD ARG Fn RS szrcrut AifPrBE 24one 8hase (@ (Argridbenz
y therroudina@ic@.nof solidadiipelsiph " njaR)coregyisé 4 @rprecipitate or co- -melt of an active

c %Qleﬂkﬁﬁﬁ%ﬁneé’rﬂédmﬂmﬂ&e&{he @tx@ﬁgrrmﬁtayﬁlspﬁﬁld sMbstannally
aCCﬁPtab|e S or so and a carrier. 5In

PErRpiR e REprR Bt IORRe O BUTRLe B4  hod
ofim¢rpleat stagoran nglsjveretineglispdred fong: I mayrhe areeﬂnsre @ dfayture of
t tls&t)wai AdWykhlliR f&ﬁH Ok teFbh m,amtpagran tnst al @QAkripSss BGrems

Hrl;nch consns? ré n(QT t%an on f?:P e Lﬂmt %%‘anls Mle Ctl. A{e%t ﬁg@&ﬂt in QrIultl%le

ar naceuti ca COlTp SItiron Co Il si ng
d plgﬂg'e push e, pugehryg phase prf/ o iugblegr ahpse 6W|d§1gﬁ@or phase. In such

( Aaa)ﬁpﬂzsl;(syﬁahhy&rc Nbo-rfa3 bbpHakes tvithdul drog t&ﬂfﬁltd'lyn\e-tbeﬂZijlf I -am
QfFIJ(:rs%n( % used hganQ Qk@!n@@:‘?ﬂ%éé@re&k‘% x?urg QPJ},G a@bd lggredlent Solid

-epsl I on-caprol ac
18pErRaCetireald ‘V Blatsy e’:S‘t“é’tb*I e |kt°Wd‘ra“§ S dheumenred indht
and a carrier to a subject in need of such treatnent.
In a fourth aspect the present invention provides a
nmet hod of treatnment of a subject suffering from (i)
gastroi ntestinal disorders, especially

di arr hoea- predom nant |1 BS and functional 15dyspepsi a,
(ii) wurinary bl adder disorders, especially urge

i ncontinence, or (iii) respiratory diseases,
especially asthma. conprising adm nistering a
therapeutlcally effectlve armount of a pharnaceutlca
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15 In a fifth nethod, the feed solution or suspension
is dried and/or dried and chopped down at el evated

wQ Waper’aiur e and/ or partial vacuum for exanpl BCT/RPZ07/011293
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rot avapor-1i ke processor or paddle dryer-type
processors. 20In a sixth nethod, solid dispersions are
prepared by nelting the drug substance and/or the
carrier using a nelt extruder. In a seventh net hod
solid dispersions are prepafed by nelting drug
substance and/or the carrier in presence of a filler
NB{R b Rlg. XERE 'saa,t,dm f33kd IblﬁJe:@isn amomlnamaruak g Or
¢ r?i;tmggusz l?slésllrergtq’é%éemé Igmed l?e;c(gng Hrea% d‘nr% ﬁps d?r}’h r%?ch qﬁ; Btllgrg%
398%90 &n égmg;glpqhb Daeswpvgmovels dene pOWhiliveior Pfﬁ'gde?rﬁtyé‘ls‘f‘&%o“

( BigpersioNsa ERloPean Joupal Y IPRArmad@htaSinid BicpBdrmacaics SBATFG03DI0ANHr )
a [ dabm IsOt & BsGfbhHr using a melt
egg?ﬁg£ﬂwgk§ ﬂﬁp;;% ntﬁ)netﬂgd §O|Id di spersions are
prepared by dissolving the drug substance using a
SThrughdut eixdpaifiydtiag andtin tha deims rhadfuled uigese s tuneext e@tires

e&ﬂé’misee tlQ %o#!is“c&gprﬁg’al)l] \annglls%lmq; ScohgxflsQ! Sr %@:pﬁiutg@ I'shéuld
vacuum port el t extru er Sui t ab sol vent s

f Brenarebed s sl eéocé‘ﬁm' B S R AP AOHEFE L ekt
abut evthizreadlysionef dna ks, integeperopa prdroupio mteparoporeest  and
butanol Ket ones such as acetone and nethyl

hyl ket o ne and qt her vent s %1 pne
lre Spmppun Mfor{n lra\é éncllg es lll1 élremaé%l lcalllh%cceptable iso oglm“? a¥> ed

5fof|fwehqs@r veanin ene o5BPrg 8jems fff scplared bhﬁymsdraglag 86 Pﬂ"&laf?"lfp
t ﬁhnéo&%,waﬁ &Bmic rrhaQrod Rihss hOmbendiff@as Gorh e afwd hdse\@ n@bs number
usua {;' ound 91 m Z 5 %ﬁﬁ@gﬁs‘o% es suﬂtaglp%r Tnggs‘#onqp qle 'i:&lxlrb%ultcg of the

i spersion grade of prod
( mw@mw if ‘tﬂ‘F isprapes Pidniyroserie “Elond dh 41 e Yeres i bn'd & #Hd ' ‘é*ﬁ"““e
i €y esat, fleatineay. MFciodibk £ 1811 apl & esoed eign'tld atdbN,aixygene.g. 150,
cARSIM ©0.f.08 iy gy be processed into
multiparticul ar systems e.g. minitablets or pour-into
nmout h granul ates or oral powders for constitution.
Afigtaldroropgglilibelled ﬁwmeduhqtom@und)ofd‘i)rwbﬂéer exprerlshpse d
djn&ﬁ&ﬁacilh@p ra'dﬂac@veslbUt(t;@ Lk usetil i@ B anldidr &0RALeNBIut BRtribMtbR
IOLE(F ITI%%( I%ildBac%Uet '§°t‘|§PeS tn{lunﬁ ?ﬁ[;}{fg tceﬁ‘rl)(!nl ﬁ‘% rr)paré }part?c% alﬁ)y l;s?fg\ll fgrn
gthis @urgose @afw o e ispepeigning Rt %ﬁetfcs?" Subsduton
pagtticalidr is6ropds @ah BRdthretdnt (BH) hayiatfed cérdinltb@apsiiantiges thib
I lQSuQrf) m%@ggﬂn{{gﬁhc Qafblhhh ﬁ)r p){aﬁlﬁlg nltrcésgy lﬁ m:ub A l‘fp&rrgdukea

provi | Spersi on comprisin
(mge zsqmp’efrﬁ:emmwma( hemelgredinrs ﬂ'&fP‘BﬁE’fﬁ;ﬁ“b%‘&‘ﬁ%W}
aprsiroh endittif Bisckogts, cirh o5 BB ATFZYQ)and iN-cn beawsadil dn Rpsitrgn Emission
NTA}!BQraﬁxp %’E&Pﬂu&c@ R Q*aﬂﬁtu%%@frytg-éceém 68u pahcy@
pharmaceutical |y acceptable salt or sol vate thereof,
and a polyneric carrier as a carrier. 20 Suitable
plotromiai-lebelietk fpims othi epsipaiehd ofarrea lsan gentrallybePiparstddy
pé'oﬁ‘feﬁtﬁcﬁhl' tééhxﬂq\féemoblrh @StBosd Killel Aitchex 5 BE Pro@Sses analogous to those
Xe 0prngexdy g {hg gé)é?rr(r{;%fr\{] Lﬁ eg(z?r!‘l;lﬂm 25an(aFlP g,? a§/e \}sloho%czbli}'r]arb(e)llleid aegﬁeé:t in
(wpyf 1B nopdAbeNFH erasrar l(fe'efwar VhREr of
| -vinyl-2-pyrrolidone and vinyl acetate). Good results

MRY, sggndoap;;ei?tl ﬁkgﬁeer? ln‘Oka.‘P ;L\{Q/ M 1 &aﬁnJchWc@Wo@Mn CGMM%

vi scoslty, . 2 rom about t 100
¥ 218 o wif 2 %Eﬁ*%@%ﬂ%‘%‘%@l‘v@p &*ﬁ‘ﬁ’ﬁ A B80S
solution, e.g. fromabout 0.01 cps to about 50 cps,
preferably fromabout 0.01 cps to about 20 cps, for
exanple HPMC 3 cps. HPMC is wel | -known and descri bed,
for exanple, in the Handbook of Pharnmaceutica
Exci pi ents, Second Edition, Pharnmaceutical Society of
Great Britain and Anerican Pharmaceutical Association,
1994, pages 229 to 232, the contents of 30which are

i ncorporated herein by reference. HPMC, including HPMC
3 cps, S avallable connerC|aIIy under the trade nark
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25about 0.01 cps to abut 400 cps, e.g. from about 0.01
cps to about 150 cps as neasured in a 2% aqueous

degree of substitution, and an average nol ecul ar

wei ght e.g. between about 5000 and about 200, 000

Dal tons, e.g. between about 50,000 and about 150, 000
Dal rons. Exanpl es of HPC avail abl e commercial ly

i ncl ude Klucel (r) LE, Klucef(r) EF and Klucel(r) JF
fromthe 30Aqual on conmpany; and N sso(r) EIPC-L
aMﬁhﬂlﬁkﬂrt&thfylFlﬁﬁﬂoN) -ppias-438ddichib@bengyil)i but- 2 eryikid E® Yrepdilon-
Taﬁﬁg‘)&%% yg 33?&6?)?{!] &a?Ma%LuQ?aﬂgg%%pﬁggl alptg solvate thereof and a
bet&i-cycl odextrins i ncl ude nmet hyl - bet a- cycl odextrin;
dlnethyl bet a- cycl odextri n;

(#1 MﬁthpeyAresgﬁ gﬁeanX§£rgg&§L Fnketﬂod of treatmg a sub)ect suffering from

%COS él$ C odexterin;. mal tozg; h I
3% ve?ebtrﬁ {CM a nglﬁ?kflrbn Hg%ggnnif?wpdlal an’llrhstermga therapeutically
stffeftive ahdopt @t Ipbarrslaqgﬁtlchieblap@ym wdesidinsiaryelidaisgersigny bafidyolid 8
qn;lpeé.ln @JnliaY.nge(hﬁﬁer n@@mu% b@zfnﬂédrmycy&id;%mw NG ,4-

I-a extri

%éﬂwgg]%bt e ney (;ﬁ Qj@ psn?on @2 rolmjtam 5' 516r1m1d al ene
gplyguﬁceu(xmccep@;b&nﬂt @solvamecthqa arKlR@arripAg ﬁgleatnn B pitad
nRéaet. ar Swei ght bet ween 1000 and 9000 Dal tons, e.g.
bet ween about 1800 and 7000, for exanple PEG 2000, PEG
4000 or PEG 6000 (Handbook of Pharmaceuti cal
Becifpirdmensst tsaereent Bsgtigeryvidet § pythod o rapRist phicryscaifering
( A&h (i) ddStoingastal di@rde8sdstiallytdjarrhadaghretiGmipany IBS apdfuyariony |
aliyg&gs%l (19 QJH}QEB&ad@Hth&QerPQ pY(,r@gr §rg£ m%ngmlce\/\ﬁrt(h) 2 ¥E’atglry

pol yner's. I'n er enbodi nen e carrier
@scaSCSn Efﬁ“ﬁBY SFHER; EmeLYTE g‘?““ﬁiﬁ‘iﬂﬁ*‘u t%‘i’”r?@“‘lcﬂweﬂ%f”éé‘ﬁ‘f"é'}‘ of a
\AmagiMcen:sGﬂbmnstem cohproing e satid flisrerrioarsaid seidghpaigongbmprising

SHﬁh4 ae nmplb aB @Sﬁt?nﬂgergmetmg&kctyglamml)ﬁﬁgmbdl@hmrolﬁﬁzyl) but-2-
subst a e.carrie

n r

oﬂxgxc S?d ﬁﬁﬁ% e%sﬁ?r\f%go éﬁf I} 8}] amldf: pra npharn}:liceu{lcahy :*ccelptaglrrg‘arl%ﬁ) e
asofvew therspf and a casrigr €0 2 whiee i neednf Sl&hﬁﬁ’@?@if ic surfactant.
Exanpl es of suitable surfactants/wetting agents
i hel ude. po eth I - S

'Ph sgl'de dlSECr%%ﬂ (g O %Jn?ﬂ@eg{i) O xé(a?’&/ Brfrqga?%ebzgﬁ%&&’ %e)él‘[é?sr t he
trade mar ks Plutonlc(r) or Poloxaner(r)
phalayfiox yhedhbu; ke deg eulsiaba s fcavetingredientds @stledsn 4 obtudi nglvent

MR Qe valnxdont EJ m(Lr@Uarré{Jr ’Soﬂ@!)mlte%kpnem%'{eegagr)fisnm agéng)’llxert filers,

esters o . e

THIETT) "B gy o1 RO B PAEE AT HBEPErRe: Aty
polyompeth fielved gtiraubrendsd posweksn stass. Blfe rqsx*i@lgtfsﬁs eolitisnan
U{Eﬁ&ﬁsx&n%y b ade bpﬂﬁfy dM(l[gJ ok 59 app@ﬁk ¥ spr@@ﬁhl@&dn@iﬁ&es@k(}«yﬂm
e

af 13?11 3 SpuTsP\g?Fehg teftm s opr?'éﬁyutﬁ rgfers &% to P proc:;':sses I(IJJC lveq‘}(l) t?(mxfauon of
athy feedsSIH*PF'Ifr?aPé%"““%l"é’rsmslbﬁfelﬁftéa“f’ w&&wemmgﬁﬂr%ﬁfwlhéne
glny(ﬁﬁel in § PCdsddk- Glaalﬁd:rdvh&‘s tRreSs ast-BXgSyiyvingkey €r e @vapbrafiatdf v
lv%latg ﬁ £ Jior + g F&Qt aPQalc |ﬂ‘| orgsmxa%ox% he?e%h Gt term spray

yet ene g ycer acid esters,
STRBIE! e CBPTPE T etsﬁ‘éﬁ"éiﬁ?h’f‘?‘h?ﬁ%sgf“é‘f"? P pRsgyed onco
palcytdejiabitufly atdadysgalfyriydr fidlercggpkicoseqaaydirigd grd\daminitd gsing
syg@dily by ot ?B&El&. PEG sterol ethers,
phOSp%0|lpldS salts of fatty acids, fatty acid
sul fates and sul fonates, salts of fatty acids, fatty
30 acid sulfates and sul fonates, nedium or |ong-chain
al kyl, e.g. C6-C18, ammonium salts, bile acid or salt
thereof; for exanple cholic acid, glycolic acid or a
salt, e.g. sodium chol ate and pol yoxyet hyl ene nono
esters of a saturated Cmto C22 fatty acid. In a
further enbodi nent, the present invention provides a
phar maceuti cal conposition 35conprising a solid
di spersion, said solid dispersion
conpr|3|ng(4R) 4 VVnEthyI (3,5- 9
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35i nclude, but are not limted to, colloidal silica,
magnesiumtrisilicate, starches, talc, tribasic

waHhgITUMIphosphat e, magnesi um st ear at e, al uni RCTEP2007/011293
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stearate, calcium stearate, magnesium 10 carbonate,
magnesi um oxi de, pol yet hyl ene glycol, powdered

cel lul ose, glyceryl behenate, stearic acid,

hydr ogenat ed castor oil, glyceryl nonost earate, and
sodi um stearyl fumarate. Exanples of pharmaceutically
accept abl e binders include, but are not Iimted to,
Sharseb@bmethdd, thefebd HohE@soramfensl@r is mahizadesd ttidniehé pro@sser ,

n}:)l’)%}'rlpg o f%ﬁaly ldl'ygreorg ?llu{(jiwapsﬁx%y dfter & forn‘ﬁ)\{’mggl'pag“e; WIRE a'r:JVC

roxypropyl cellulose
h ?ea‘ssweatgﬁwefé‘éﬂl ‘r‘a| 6‘§é’°dand hydr oxyl pr opy! net hyl
cel l ul ose METHOCEL from Dow Chem cal Corp. (M dl and,

MQa rﬁi%ﬁ%@ thd X HRTE: or & as.av,g B4 bppélagsdaega@rntodﬁps@cem

Exanpl es o armaceuti.ca accept abl e

e o e ?f?i IPRABEET 2R Ca&efzgﬁ'ﬁam raft ViR ete
i metktipdl @uritgdrying e fiksr bdcpmds pgrtprterated eV ceatdd @ pdder layersd byathe
Cmﬁxepi§ioblﬁbo$ﬂég@famy Aleaelor @-to@%praydﬁége Frlafbe ub@)dréfQ@ &Py a botrom
| act os mannitol, mcrocrysralline cellul ose,

powder g% cel l ul ose, sorbitol, sucrose and talc. 15The
pharnaceutical conposi tions of the present invention
MR fbuhtnkeeod kme&xudiapaddi it pregRfed BF melfgtRcirgsubsran&lbaiioabe
apatn',e%on?@”i Sn%lggoﬁaﬁ % 9,8@4,1% g@m ? %Polag Wla BV A

t bré BprIs®tH !sgrav Bregslite '@a*rqd)at‘\gef%aﬁ'ae FARRifA Eelggepnyjation process in
anhmnbbhgbﬂﬁhwﬂgﬁhmﬁﬂ enzyme inhibitors, stabilizers
(e.g. malonic acid) and/or preserving agents. 20 The

acti v ngr edi ent resen n.an a
biedHR msOGFs (BN £T Bebion S G PDLH ot T Sy
f devaekmmpdrayre prd/apatiptyeqyem iy exaaiplglin 2 wwfavapoolike PRCGLYOL 0
apRuit d80%pe@rokdad: about 70% such as 1%oto 60% for
exanple 2% 5% 10% 20% 30% 40% 50% or 60% 25In
the solid dispersion according the invention the
wisjaghth ‘?%‘tqdosOE‘h‘P‘?PFfé‘Pﬂsﬁffa’r“fPaféég)t e thedgsahispge apg/orghe
(B)er dsinlg N meftekchdbe: W ( 3, 5- bi stri fl uor onet hyl - benzoyl ) - a
ninol 4-(3,4- dichlorobenzyl)-but-2-enoic acid
R) - epsi | on- caprolactan}S XE q1d% or 2 sal t
s’aa\faf'éh PREPESH dipersipnsgreprerprsd 1% Beldns e SYRSPRT |ag*f"°f "tf 2
t @rrier ©.p&sen800F h éillg amarcridwherpin dfe rriiésyprepedl ymeeatédand/ar coated
Mg RGheRELRAH 1N an anount from about 0.1%to 99.99%
by wei ght of the conposition. Wien a plasticizer or
surfactant is present, it may generally be present in
aln s gy methed liddipatsiotarCerepadg bxdinttug thedyg supsince using a
e%&ﬁ?ﬂ lo£a ﬁ)ﬁv@r‘ﬂtﬂp eidterial Yol Rardfdd Hbolﬁ‘&%pbayncw @i, surctfhe) 28O
t(l?nenzrgl% bX m\{\Ba glgr'ier QSfl §ta|'}neelt%)9tr[B SI t I on. 11 V\hen a
ran ent in the phar maceuti ca
conp03|t|on |t nay be generally be present in an
amRubitith héconh salbiolisperdidostae padpared by3iB96hing thusirgdvubsaihcetusiag a
C&M%ﬁ& drg it Ilr{dgm(ﬁ}g&%esére%ot' &a V\EQ W usx:]-l %oaltu% e@hgﬁg be!%ge%

mg he conposi t en a IS
p?@ ﬁ?vm?fmﬁ%?“@ ‘aFvvkbe present in an anDunt of
from about 0.01 to about 99% by wei ght of the

Cﬂqp@x&l ﬁlédQ)‘a sol% ﬂpergl&g me@t}gﬁgd - p&mﬁp@an@b@kﬂby Ya@%nmﬁng of the
% or B0%t a bout 60% by
v rfon ~sofven

V\Fedgaﬁltn’l or flh%ensxon qulué? %o or a%y otger\r}%n -$0 Vet i s
present, it may generally be present in anDunts from
about 0.1%to 10about 5% by wei ght of the conposition;
whereas, the glidant, e.g., nay be present in an
amount from about 0.1%to about 10% by wei ght of the
conmposition. Wen additives, for exanple antioxidants,
are present they may generally conprise about 0.05-5%
preferably 0.05-1% by wei ght of the conposition. 15
Wien pH nodifying agents is present they may generally
conprlse about O 05 2096by MEIght of t he conp03|t|on

o o o "
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consi stency and high | evel of bioavailability obtained

in standard bioavailability trials. Such trials are

perfornmed in 10aninmals, e.g. rats or dogs or healthy

vol unt eers using chronatographlc nmet hods, e.g. HPLC.

The invention is illustrated in the follomnng

non- limting exanples. 13 EXAMPLES 1In these exanples

" Conpound A" is m croni sed

( R st rdqfhu '
SR Py s o S o B AR § SR Ra D,

npf(om)npb s PIopeRakangy PB‘P%RE){(& <3 s4rh 95 aggipng @ndrasiith grbkefaae and

C @ifibiisQthef @Ivets i inbihyle@rpibiidi MEidef hoapdaenhsy dlsb bt .

| | The gabéé, orsoll&t awtdrémara%g gsneﬂn oo QuEeh omeae Shelekse fhe

atine capsul €. nt
( ﬁ'gﬂw of s9¢sted Pémﬂs GHEETAD '&a@fdi apg t‘ﬁ"h'g?pﬁ{; Ry ‘Eea"dip'b'%"
( &riadel of thy ppBudd (=Grlisispatsioone (d is i ntegra nt) 10.0
Sodi um lauryl sulfate (surfactant) 20. 0 Aerosif 200
I|d nesi.um st e ricant) 0.5
Gt ) FEPTRHO B B PRI Ga gl orm
dprsme bs proressed idroamitipk@ctler siskma -8 "H’Hﬁb*?taeltﬂﬂ’lﬂfequ mough

Bg’t@&}mtc's Y3 &hlﬁa@@ﬁeﬁ famasrnaﬁl&s Andtfer pdsbdbilidiould e aBisbesO1hE Eblid

dhl? grnfasum} e]d%uen mécmt? aﬁgnevgithb he tlﬁéﬁngltw ggs)comlgglrjnd A

squteé!lzenos/@emsnw@ﬂn ehlam&g Holyesst ‘ai“'e‘“‘t‘ﬂ“"&‘if’é‘f’%‘ﬁé‘s ghgro sive a
etchBRehse MsPonsienforutatioh Foa patiaGid &tacheyit wich linitad tnarse @abdlity.

i sopropanol ) is used. 20 When a clear solution has
formed, the other conponents listed,in gabl es 2 and
alrenaehedimerRbthe FegntieRtsp dereds RITWASI 3ol dispessiza %?Pé?‘%
O(4R)-$-0¥ tet g AN'- (3 yfblsadlhorsméth)d—btn@yl)1aqul|0H4 f3aﬂ’td1<d)k>rqu2t/lhbsé-

f &%Q%cx@f\lq(l\% eéll&rpcagmllctal;“agvtj agﬁg Bﬂragp;xﬁgrgigét?ﬁ?'odc?gﬁkgssgh?%e

iﬁ’ﬁ en gas, at[roa‘p ere o

enege f”ﬁpﬁ YBECE U eipéVature around 90C. The
solid dispersion is collected as powder fromthe
PEAEEISSHmerid@rrel ihcthd6livaBQbIabIOPolyhlBrs] ettt PateBElose derlvitere

e RSB E LA P s DRI  Moliop Quded ATRGTFLE,
\Ambermylarreph#% @ perrropdyidpre (gppelymengf EHing- Mmavdogmneﬂ%ln
h%@ta{ep bﬂ&ﬂr\esu@ o\ OFS baideidB88lg HPYO withia Sowdpsirtht ByraRicFisdbicyd
f eegrloa élF(bLE §10§!:pg ?(1 ;1,bf>\|fétt %D?gjsd rlrlerAFxéegl; 8 20 50'38 If]d[r) 9 IZ%W)F;\' wexgpt aqueon?sd
3@&;9:5 egufemt 4bputi0t01ices tp alpyelf Ph P@(ﬁgh‘y &am |aP®AzI PrP1 ¢ps pPibpst
Sfélc:lapa)r eia@rrplemm l:ﬂs| AGMC NSt dnll B@cribdd} for example, in the
Handbook of Pharmaceutical Excipients, Second Edition, Pharmaceutical Society of Great
Britain and American Pharmaceutical Association, 1994, pages 229 to 232, the contents of
which are incorporated herein by reference. HPMC, including HPMC 3 cps, is available
commercially under the trade mark Pharmacoat® 603 from the ShinEtsu company. PVP is
available, for example, under the trade mark Povidone® (Handbook of Pharmaceutical

Excipients, pages 392-399), and a PVP having an average molecular weight between about
8,000 and about 50,000 Daltons is preferred, e.g. PVP K30.
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col l ected as powder on the cycl one discharge val ve.
TABLE 2 Conponent | A 1B 1C 1D 1E 1F Conpound A (active
i ngredient) 20% 40% 60% 80% 40% 20% HPMC- 3cps
(polynmeric carrier) 80% 60%_40% 20% 55% 70% Myrj 59
(surfactant) 5% Pol oxarffer 188 (surfactant)

10% 5

Suitable polymer carriers also include polymers which show a pH-dependant swelling and
thus may slow down or avoid drug release from the solid dispersion in gastric environment
but swell or dissolve in intestinal juice. Examples of these polymers that are applied for
enteric coating of tablets include the cellulose derivatives hydroxyl-propyl methylcellulose
acetate succinate (HPMCAS), e.g. Aqoat MF or HF and hydroxypropylmethylcellulose
phthalate (e.gHPMCP-.HP50 or HPMC-HPSS5). Suitable polymer carriers also include a
copolymer formed from monomers selected from the group consisting of methacrylic acid,
methacrylic acid esters, acrylic acid and acrylic acid esters, e.g. as those known and
commercially available under the trade mark Eudragit® from RGhm Pharma GmbH. An
especially preferred polymer is the 1:1 or 1:2 copolymer formed from monomers selected
from the group consisting of methacrylic acid and methacrylic acid lower alkyl esters, such as
the 1:1 or 1:2 copolymer formed from methacrylic acid and methyl methacrylate. The 1:1
copolymers are available under the trade mark Eudragit® L, the 1:2 copolymers are available
under the trade mark Eudragit® S. A particularly preferred polymer is the 1:1 copolymer of
methacryiic acid and the acrylic acid ethyl ester as known and commercially available under
the trade mark Eudragit®L 100-55. The enteric polymers may also be used in combination
with polymers that are non-resistant against gastric juice (e.g. HPMC or PVP) in order to
allow to optimize locally available drug concentrations in the GIT and thus optimize the

bioavailability.
In another embodiment the polymeric carrier comprises:

(i)  hydroxypropylcellulose (HPC) or a derivative thereof. Examples of HPC derivatives
include those having low dynamic viscosity in aqueous media, e.g. water, e.g. from
about 0.01 cps to abut 400 cps, e.g. from about 0.01 cps to about 150 cps as measured
in a 2% aqueous solution at 25°C. Preferred HPC derivatives have a low degree of
substitution, and an average molecular weight e.g. between about 5000 and about
200,000 Daltons, e.g. between about 50,000 and about 150,000 Daltons. Examples of
HPC available commercially include Klucel® LF, Klucel® EF and Klucel® JF from the
Agualon company; and Nisso® HPC-L available from Nippon Soda Ltd;

(ii) a cyclodextrin, for example, a beta-cyclodextrin or an alpha-cyclodextrin. Examples of
suitable beta-cyclodextrins include methyl-beta-cyclodextrin; dimethyl-beta-cyclo-
dextrin; hyrdroxypropyl-beta-cyclodextrin; glycosyl-beta-cyclodexterin; maltosyl-beta-

cyclo-dextrin; sulfo-beta-cyclodextrin; sulfo-alkylethers of beta-cyclodextrin, e.g. sulfo-
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TABLE 3 Conponent 1G 1H 1.1 1K Conpound A (active
i ngredient) 80% 40% 60% 20% PVP K30 (pol yneric

di spersions are blended wth the excipients listed in
Table 4 or 5 and then the blended m xture is
conpressed into tablets (T) or filled into hard
gelatin capsules 10(F1). TABLE 4 Conponent 11 1M 1N 1P
Tabl et tablet 2x tablets taBlet Solid di spersion 100
ng 1A (20% 50 ng 1B (40% 62.5 ng 113 (40% 166.65 ny
1C ( @PAR)-aligrdil@seE{atnbled & Bipha-cyclodextrins include glucosyl-alpha-

cyclodextrin and maltosyl-alpha-cyclodextrin;

(iii) a polyethylene glycol (PEG). Examples include PEGs having an average molecular
weight between 1000 and 9000 Daltons, e.g. between about 1800 and 7000, for
example PEG 2000, PEG 4000 or PEG 6000 (Handbook of Pharmaceutical Excipients,
pages 355-361);

{iv) a polymethycrylate (not just gastric-resistant); and
(v)  a polyvinyl alcohol polymer and co-polymers thereof with PVP or other polymers.

In another embodiment the carrier is a non polymeric carrier comprising low molecular
weight substances which can form an amorphous glass such as saccharoses e.g. mannitol,

sorbitol or substances like urea.

The carrier may further comprise one or more surfactants or wetting agents, for example a
non-ionic, ionic, anionic or amphoteric surfactant. Examples of suitable surfactants/wetting
agents include polyoxyethylene-polyoxypropylene co-polymers and block co-polymers
known, for example, under the trade marks Pluronic® or Poloxamer®, polyoxyethylene-
sorbitan-fatty acid esters including mono- and tri-lauryl, palmityl, stearyl and oleyl esters of
the type known under the trade name Tween®, polyoxyethylene fatty acid esters including
polyoxyethylene stearic acid esters of the type known under the trade name Myrj®, poly-
oxyethylene alkyl ethers known under the trade mark Brij®, sodium alkyl sulfates and
sulfonates, and sodium alkyl aryl sulfonates, water soluble tocopheryl polyethylene glycol
succinic acid esters (TPGS), polyglycerol fatty acid esters, alkylene polyol ethers or esters,
polyethylene glycol glyceryl fatty acid esters, sterols and derivatives thereof, transesterified,
polyoxyethylated caprylic-capric acid glycerides, sugar fatty acid esters, PEG sterol ethers,
phospholipids, salts of fatty acids, fatty acid sulfates and sulfonates, salts of fatty acids, fatty
acid sulfates and sulfonates, medium or long-chain alkyl, e.g. Cs-Cis, ammonium salts, bile
acid or salt thereof; for example cholic acid, glycolic acid or a salt, e.g. sodium cholate and

polyoxyethylene mono esters of a saturated Cyoto C fatty acid.

In a further embodiment, the present invention provides a pharmaceutical composition

comprising a solid dispersion, said solid dispersion comprising(4R)-4-[N'-methyl-N'-(3,5-

Sone of those sBCT/@P2007/011293
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3.75 ng 4.0 ng Magnesium stearate (lubricant) 3.2 ng
2.0nm 2.5 ny 5.0 ny The mass of Conpound A
contained in tablets/capsules 1L, 1M IN and 11' is 20
ng, 20 ny, 1525 ng and 100 ny respectively. 15 TABLE
5 Component 1Q ____ IR IS Tabl et Hard gel caps tabl et
Solid dispersion 50ng | E (40% 125 ng 1F (20% 166.7
rTgist;]ifl\;]er&nﬁq‘(?ﬁbenzoyl)-amino]—4-(3,4-dichlor0benzyl)—but-Z-enoic acid N-[(R)-epsilon-
caprolactam-3-yl]-amide or a pharmaceutically salt thereof, a polymeric carrier and a pH
modifiers such as acids, bases or buffers which may retard or enhance the swelling of the
polymeric carrier in the GIT and thus may allow to target the drug release into the desired
location. In addition conventional additives such as fillers, disintegrants, anti-oxidants,
binders or anti-sticking agents may be part of the solid dispersion itself. When these additives
are included as part of the dispersion they may be dissolved or suspended or mixed into the

feed from which the solid dispersion is formed or alternatively be used as starter material

{filler) in e.g. pan-coaters or fluid bed processors.

Suitable pH modifiers include but are not limited to citric acid., lactic acid succinic acids and
bases like sodium acetate, calcium oxide, sodium hydroxide and buffer systems.

Suitable filler (or diluent) materials include but are not limited to, water-soluble or water-
insoluble compounds such as lactose, sucrose, amylose, dextrose, mannitol and inositol,
xylitol, microcrystalline cellulose, but preferably lactose, mannitol or microcrystalline
cellulose. Microcrystalline cellulose is available commercially under the trade mark Avicel®,
Pharmacel®, Emcocell®, Vivapur®, preferably Avicel®, available e.g. from FMC Corporate
{Handbook of Pharmaceutical Excipients, pages 84-87). The fillers may also be used in form
of rough more or less spheric particles like beads or pellets ; Cellets®, , Celsphere® which are
preferred starting materials for coating and layering technology. Suitable filler and anti-

sticking agents also include colloidal Slicon Dioxide like Aerosil®200 or Talc.

Examples of pharmaceutically acceptable disintegrants include, but are not limited to,
starches; clays; celluloses; alginates; gums; cross-linked polymers, e.g. cross-linked polyvinyl
pyrrolidone or crospovidone, e.g., POLYPLASDONE XL from International Specialty
Products (Wayne, NJ); cross-linked sodium carboxymethylcellulose or croscarmellose
sodium, e.g., AC-DI-SOL from FMC; and cross-linked calcium carboxymethylcellulose; soy

polysaccharides; and guar gum.

The pharmaceutical compositions of the present invention may include additional excipients
that are commonly employed in the preparation of dosage forms, such as disintegrants,

lubricants, glidants, binders and fillers.

Examples of pharmaceutically acceptable lubricants and pharmaceutically acceptable glidants
include, but are not limited to, colloidal silica, magnesium trisilicate, starches, talc, tribasic

calcium phosphate, magnesium stearate, aluminium stearate, calcium stearate, magnesium
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Lactose (filler) 175.5 ng 125 ng 275.3 ng Sodi um
carboxynet hyl starch (disintegrant) 18.75 ng - 150.0

Magnesi um stearate (lubricant) 2.0 ng - 4.0 ng The
mass of Conmpound A contained in tablets/capsules 1Q
1R and 1S is 20 ng, 25 ng and 100 ny respectively. 5
The dissolution rate of some of the tablets/capsul es
is determned giving the refults shown in TABLE 6
bel ow. In each case the tablet/capsule is added to a

saalrlsmt@ rﬂna@&ﬁ]ﬁrﬁioﬂiid'] golyet) @ne HlycQf poldetd cHﬁIos@glgicee,l &Henate,

Cﬁea{m g () EI)GO ?gﬁna e%cgioNg?@éj'ceryban%stea'r%e, (a%?sog 6m steargglgnaéate
10.8 80.2 5.5n.d. 91.2 4.4 30 mn 69.4 11.9 90
SExamPRs & phakmbeeGiallylacckptblObindtes Include, but are not limited to, starches;

celluloses and derivatives thereof, e.g., microcrystalline cellulose, e.g., AVICEL PH from
FMC (Philadelphia, PA), hydroxypropyl cellulose hydroxylethyl cellulose and hydroxyl-
propylmethy! cellulose METHOCEL from Dow Chemical Corp. (Midland, MI); sucrose;

dextrose; corn syrup; polysaccharides; and gelatin.

Examples of pharmaceutically acceptable fillers and pharmaceutically acceptable diluents
include, but are not limited to, confectioner's sugar, compressible sugar, dextrates, dextrin,
dextrose, lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol, sucrose

and talc.

The pharmaceutical compositions of the present invention may further include additives or
ingredients, such as antioxidants (e.g. ascorby! palmitate, butyl hydroxy anosole (BHA),
butyl hydroxy toluene (BHT), tocopherols, propyl gallate and fumaric acid), antimicrobial

agents, enzyme inhibitors, stabilizers (e.g. malonic acid), and/or preserving agents.

The active ingredient may be present in an amount by weight of the composition of about
0.01% to about 80%; for example, in an amount by weight of about 0.01% to about 8§0%,
0.1% to about 70%, such as 1% % to 60%, for example 2%, 5%, 10%, 20%, 30%, 40%,
50%, or 60%.

In the solid dispersion according the invention the weight ratio carrier:pharmaceutical
ingredient (i.e. (4R)-4-[N'-methy!-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-4-(3,4-
dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam-3-yl]-amide or a salt or solvate

thereof) is 1:0.01 to 1:0.8, preferably 1:0.2 to 1:0.8.

The carrier, preferably polymeric carrier may be present in an amount from about 0.1% to
99.99% by weight of the composition.

When a plasticizer or surfactant is present, it may generally be present in an amount of from
about 0.01% to about 50%, for example from about 1% to about 30% by weight, e.g. 5%

to 20% by weight of the composition.

silica (lubricant) 3.75 ng 4. OPGHEP2007/011293
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60 mn 74.4 13.6 94 0.3 101.2 0.5 87 0.5 101.2
0.5 Were n.d. = not determ ned Table 6 shows that a

solid dispersions is observed in conparison to the
control. 15 Solid dispersions and tablets are stored
at 25C and 60%relative humdity in closed and open
contai ners and at 40C and 75%relative humdity in

cl osed and open contai ners. "However in each case no
change in crystal structure is observed over 3 nonths

amamm@phnbiy pﬁaeﬂtfxeme Bﬁahadcetﬁ@aafﬂﬁlp%l&ak Rk BERtdedally 52SC)
agrastent uhanya ol,n V\groall Ol!tfl go-at(g %%ogt:he()r%é)yn ht (I hﬁsconz)g)sxggln rg}ﬁgzr
athort ¥ ae éﬂufcl@ﬁdtpta qyn%m( by, weighyef e C‘?‘S%S\f"’h open). 16
Super saturation-studi es The in- VI tro dissolution of

PMG-bas olid e

¢ R p RSS2 ApGhBBENRLAT bt ORRAE k) 57
( ShengSretitveizhy of whe cemessitier gt fiop aa?l'f P éfwm ¢fi b wsighp, such
canpait 80 140% fts0% Ity shoat 4005I-vreght diyid kaby@sioon. t he
anor phous conpound A. 5 TABLE 7 Conmpd A crystalline
(hem hydrate) Conpd A-anorphous Conpone 1 .
CHRPFGURRSc28e {SrPEfFsHL)'™ mawﬁﬁfﬂﬁbe prégent TGG’@/“'}‘%‘It‘%‘ég’é’“tl\%ld/P tfim
Tabowr SCobyoeighr eftthenmpasigiomyvher@oibeaptiana g omayl begptasdb} in an
CQﬂﬁﬁMJn@Jbb&}rb.l[%TH/aUMt lmﬁy weight of the composition.

When additives, for example antioxidants, are present they may generally comprise about

0.05-5%, preferably 0.05-1% by weight of the composition.

When pH modifying agents is present they may generally comprise about 0.05-20% by

weight of the composition.

When required, the solid dispersions of the invention are preferably compounded in unit
dosage form, e.g. as a tablet, a capsule or a multi-particulate system such as granules or
granulates or a powder, for administration. Where the composition is in unit dosage form,
each unit dosage will suitably contain from 0.1 and 150 mg active agent, for example 0.1 mg,
1 mg, S mg, 10 mg, 15 mg, 25 mg, 50 mg, or 100 mg, e.g. between 5 and 100 mg of the
active agent. Such unit dosage forms are suitable for administration 1 to 5 times daily
depending upon the particular purpose of therapy, the phase of therapy and the like.
Multiparticulate systems (i.e. minitablets) have shown to further reduce the amounts of
typically highly hygroscopic disintegrants needed (with respect to their larger surface area)
and may therefore have the potential of higher physical stability with respect to lower water

uptake properties compared to monolithic dosage forms.

The dosage form used, e.g. a tablet, minitablets, beads, pellets, granules, granulates or
powder may be coated, for example using an enteric coating. Suitable coatings may comprise
but are not limited to cellulose acetate phthalate; hydroxypropylmethylcellulose phthalate; a
polymethyacrylic acid copolymer, e.g. Eudragit L or Eudragit S; or hydroxyl-propyl

methylcellulose acetate succinate, e.g. Aqoat MF or HF.

i ncrease in the dissol ution ratePGT/EP287/011293



10 mn 0.000 0.491 1.817 30 mn 0.000 0.000 1.675 60

mn 0.000 0.000 1.407 180 mn 0.000 0.000 0.000
WOERHBEIFSMO min 0.000 0.102 0.191 30 mi n 0. 0O0BCOEDRBB7/011293

0.258 60 mn 0.000 0.009 0.240 180 Wh 0.000 0.000

0. 048
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Unit doses of the pharmaceutical composition of the invention are preferably
compartmentalised in a suitable blister pack to avoid moisture uptake inducing crystal
formation and negatively affecting the stability of the composition generally. This is
particularly important when the composition contains hydroscopic substances such as certain

5 disintegrants.

The pharmaceutical compositions of the invention exhibit especially advantageous properties
when administered orally; for example in terms of consistency and high level of
bioavailability obtained in standard bioavailability trials. Such trials are performed in

10  animals, e.g. rats or dogs or healthy volunteers using chromatographic methods, e.g. HPLC.

The invention is illustrated in the following non-limiting examples.
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FeSSIF 10 mn 0.062 0.531 1.378 30 M 0.054 0.575
1.279 60 mn 0.056 0.048 0.711 180 m n 0.044 0.049

Fasted/ Fed State Sinulated intestinalu In-vitro
di ssolution of the Conmponent 1B is significantly
superior conpared to the 10hem hydrate or the
anor phous conpound A which confirms the solid
di spersion fornulation printiple for this conpound. In
addition it is seen that the active conpound A has a
SExpLEsendency to precipitate rapidly upon
dissolution. It is expected that this precipitated
fraction has | ow no bioavailability. Surprisingly, the
slolthest colirapicsr*Sorompund/At is mictBised (GRr4-BV -ohethd S (3. hfiptrifluoro-
Fﬁ&ﬂ)‘lﬁé:&@‘l)laﬂﬁhoﬁﬂ@ A- mdié&@aigs;nT %Uéﬁtégagimng) -ghiforGhpréifctam-
conpoun nmponent 2D
(%H)am'é%lse'ﬂ' CFrIaltfm) 4mg/ ml= 100% r el ease Medi um Ti ne
Concentration [nmg/nl) SG-F 10 min 0.000 30 mn 0.000

A control formulation comprising the components listed in Table 1 below is prepared as a

powder blend in a hard gelatine capsule.

TABLE 1
Component Mass
(mg/HK)
Compound A (active ingredient) 20.0
Lactose (filler) 49.0
Crospovidone (disintegrant) 10.0
Sodium lauryl sulfate (surfactant) 20.0
Aerosil 200 (glidant) 0.5
Magnesium stearate (lubricant) 0.5

Example 1
Spray-dried solid dispersions

Solid dispersions 1A and 1C to 1K are manufactured in a Buechi-Minispary apparatus.
1A, 1D, 1E, 1F and solid dispersion 1G-1K are prepared by dissolving Compound A in a 1:1
mixture of acetone and ethanol (abs). For solid dispersion C a 1:1 mixture of acetone and

ethanol 94% den. (= ethanol quality with water and isopropanol) is used.

When a clear solution has formed, the other components listed in Tables 2 and 3 are added
into this mixture to give a feed-suspension or -solution. Typical solid to liquid ratios in these
feeds are 1:5 to 1:7. The feed is atomized into a hot nitrogen gas armosphere of a spray dryer
to remove the solvents at a product-temperature around 90°C. The solid dispersion is

collected as powder from the processor.

Solid dispersion 1B is prepared on the Pilot spray dryer Niro-Mobile Minor. A 1:1 mixture of
acetone and ethanol 94% den. (= ethanol quality with water and isopropanol) is used.

When a clear solution has formed, HPMC is added into this mixture to give a feed-
suspension. After adding of the polymer the feed is vigorously stirred for al least 1 hour.

Subsequently it is passed through an IKA-mill (Pilot SN1102) for wet-milling. The resulting
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Tﬁﬁllegf t%ose %%Q&%ﬁns Zb1eRedEith the excipients listed in Table 4 or 5 and

then the blended mixture is compressed into tablets (T) or filled into hard gelatin capsules

10 (H).

TABLE 4
Component 1L iM 1N 1P
Tablet tablet 2x tablets tablet

Solid dispersion 100 mg 1A 50 mg 1B 625 mg 1B | 166.65 mg 1C

_(20%) (40%) (40%) (60%)
Lactose 2108 mg 1755 mg 156.25 mg 274.35mg
filler)
Sodium carboxy- 80 mg 18.75 mg 25.0 mg 50.0 mg
methyl starch
(disintegrant)
Colloidal silica 6.0 mg 3.75mg 3.75 mg 4.0 mg
(lubricant)
Magnesium stearate 32mg 20 mg 25 mg 50mg
(lubricant)

The mass of Compound A contained in tablets/capsules 1L, 1M, 1N and 1P is 20 mg, 20 mg,
15 25 mgand 100 mg respectively.



2D 2E Compound A (active ingred.) 30% 30% 27. 3% 30%
30% HPMC (pol yneric carrier) 40% 40% 36. 4% HPMC-P

WQ 4p8/6091( f unct i onal carrier) 40% 40% Lact BEEEP2007/011293
(filler) 27% 27% Mannitol 59200 (filler) 27% 27%
Cel phere(r) SCP100 (filler) 32.7 Aerosil (r) 200
(anti-sticking agent)

15
TABLES

Component 1Q 1R 1S

Tablet Hard gel caps tablet
Solid dispersion 50mg 1E 125 mg 1F 166.7 mg 1J

(40%) (20%) (60%)
Lactose 1755 mg 125 mg 2753 mg
(filler)
Sodium carboxymethyl 18.75 mg - 150.0 mg
starch (disintegrant)
Colloidal silica 3.75 mg - 4.0 mg
(lubricant)
Magnesium stearate 20 mg - 40 mg
(lubricant)

The mass of Compound A contained in tablets/capsules 1Q, 1R and 1S is 20 mg, 25 mg and
100 mg respectively.

5
The dissolution rate of some of the tablets/capsules is determined giving the results shown in
TABLE 6 below. In each case the tablet/capsule is added to a solution containing 1000 mL of
0.1N HCl and 0.3% Tween® 20, 50 rpm paddle, 37°C.
10 TABLE 6
Time Control (%) 1L (%) 1N (%) 10 (%) 1R (%)
20 min 63.5 £ 10.8 80.2+55 n.d. - 91244
30 min 694 +119 90 + 3.7 986+ 1.5 83+1 1009+1.1
60 min 744 136 94 £03 101.2+ 0.5 87%05 101.2+ 05
Where n.d. = not determined
Table 6 shows that a significant increase in the dissolution rate of the solid dispersions is
observed in comparison to the control.
15

Solid dispersions and tablets are stored at 25°C and 60% relative humidity in closed and
open containers and at 40°C and 75% relative humidity in closed and open containers.
However in each case no change in crystal structure is observed over 3 months as measured
by differential scanning calorimetry (DSC) and X-ray powder diffraction (XRPD). This

20  indicates that the solid dispersions remain amorphous even under accelerated conditions (i.e.

40°C/ 75% r.h. open).

25
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3.0 3% 3.6 3% 3% Sone of the solid dispersion
granul ates are further processed to tablets or

bl endi ng the solid dispersion granulates with the
excipients 18 listed in Table 10 and then conpressing
the bl ended m xture into tablets (T) or filling hard
gelatin capsules (H . TABLE 10 Conponent 2F 2G 2H 2J
2K Solid dispersion 83.3 ng'2A (30% 83.3 ng 2B (30%
100 nmg 2C (27.3% 83 3 ng 2D 333.33 ng 28 (30%

(RPesatulaBSil@RRs (111 er) 108. 167ngy
The in-vitro dissolution of the HPMC-based solid dispersion 1B (Component 1B) and that of
the enteric HPMC-P based solid dispersion 2D (Component 2D) were studied in different

media and compared to the crystalline-hemihydrate or the amorphous compound A.

TABLE 7
Compd A crystalline | Compd A-amorphous Component 1B
(hemihydrate)
Compound A (mg/ml) ~4mg/ml= 100% release
Medium Time Concentration Concentration Concentration
[mg/ml] [mg/ml] [mg/mi]
SGF 10 min 0.000 0.491 1.817
30 min 0.000 0.000 1.675
60 min 0.000 0.000 1.407
180 min 0.000 0.000 0.000
FaSSIF 10 min 0.000 0.102 0.191
30 min 0.000 0.063 0.258
60 min 0.000 0.009 0.240
180 min 0.000 0.000 0.048
FeSSIF 10 min 0.062 0.531 1.378
30 min 0.054 0.575 1.279
60 min 0.056 0.048 0.711
180 min 0.044 0.049 0.086

SGF:= Simulated Gastric Fluid, FaSSIF/FeSSIF:= Fasted/Fed State Simulated intestinal Fiuid

In-vitro dissolution of the Component 1B is significantly superior compared to the
hemihydrate or the amorphous compound A which confirms the solid dispersion formulation
principle for this compound. In addition it is seen that the active compound A has a strong
tendency to precipitate rapidly upon dissolution. It is expected that this precipitated fraction
has low/no bioavailability. Surprisingly, the solid dispersion system 1B clearly delays that

precipitation and indicates a stabilizing effect on the dissolved compound.

TABLE 8
Component 2D
Compound A (mg/ml) ~4mg/ml = 100% release
Medium Time Concentration
[mg/mi]
SGF 10 min 0.000
30 min 0.000
60 min 0.000
180 min 0.000
Buffer pH7 10 min 0.668
30 min 4173
60 min 2.706
180 min 1.986

SGF:= Simulated Gastric Fluid

dosage form This is achi eREWER307/011293
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2.2 mg 3.5 nmy 5 The mass of Conpound A contained in
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behavi our of sone of the tablets/capsules IS
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solid dispersion system 2D performance very well at a neutral pH at which 100% of the drug

is dissolved within 30 minutes indicating enteric polymers a promising option to reduce or

avoid gastric precipitation of compound A.

Example 2

Spray granulated solid dispersions manufactured in fluid bed processors
Solid dispersions 2A to 2D are prepared using the components listed in Table 9 below.

Compound A is dissolved in a 1:1 mixture of acetone and ethanol mixture to form a clear
solution. Subsequently, the polymeric carrier is suspended into that mixture. Typical liquid to
solid ratios are 1:5 to 1:7. An inert filler material (e.g. an Lactose) and an anti-sticking agent
{e.g.-Aerosil® 200 ) are blended and fluidised in 2 warm process air stream in the lab scale
fluidized bed processor {Aeromatic™) and the feed is atomized via a top spray two-fluid
nozzle into the processor causing the filler to get agglomerated and coated by the solid
dispersion while evaporating the solvents. Typical product temperatures are 20-50°C. The
solid dispersion is collected from the product container of the processor as free-flowing

granules or granulates.

TABLE 9
Component 2A 28 2C 20 2E
Compound A (active ingred.) 30% 30% 27.3% 30% 30%
HPMC (polymeric carrier) 40% 40% 36.4%
HPMC-P (HP-50) 40% 40%
(functional carrier)
Lactose (filier) 27% 27%
Mannitol SD200 (filler) 27% 27%
Celphere® SCP100 (filler) 32.7
Aerosil® 200 (anti-sticking 3.0 3% 36 3% 3%
agent)

Some of the solid dispersion granulates are further processed to tablets or capsules as final

dosage form. This is achieved by blending the solid dispersion granulates with the excipients
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19 Exanple 3 Melt extruded solid dispersions

TABLE 10

Component 2F 2G 2H 2) 2K
Solid dispersion 83.3 mg 2A 83.3 mg 2B 100 mg 2C | 83.3mg 2D | 333.33 mg 2B

(30%) (30%) (27.3%) (30%) (30%)
Lactose (filler) - - - - 108.167mg
Microcrystalline 187.5 mg 1875 mg 170.8 mg 1875 mg -
cellulose (filler)
Sodium carboxy- - - - - 350 mg
methyl starch
(disintegrant)
Crospovidone 100 mg 100 mg 100 mg 100 mg 150 mg
(disintegrant)
Colloidal silica - - - - 5.0 mg
(lubricant or glidant?)
Magnesium stearate 22 mg 22 mg 22 mg 22 mg 3.5mg
(lubricant)

The mass of Compound A contained in tablets/capsules 2F, 2G, 2H and 2] is 25 mg but in
and 2K it is 100 mg.

The relative dissolution behaviour of some of the tablets/capsules is determined giving the
results shown in TABLE 11 below. In each case the tablet/capsule is added to a solution

containing 1000 mL of 0.1N HCl and 0.3% Tween® 20, 50 rpm paddle, 37°C.

TABLE 11
Time 2F (%) 2G (%) 2H (%) 2J (%)
30 min 71.0=1.1 53.6=15 70022 78.0 = 3.6
60 min 783 =+1.1 553=+14 77.9+1.9 78723
75 min 81.4 + 0.7 56.7=1.1 83.2+14 79.1+2.2

Solid dispersions and tablets are stored at 25°C and 60% relative humidity in closed and
open containers and at 40°C and 75% relative humidity in closed and open containers.
However in each case no change in crystal structure is observed over 3 months as measured
by differential scanning calorimetry (DSC) and X-ray powder diffraction (XRPD). This
indicates that the solid dispersions remain amorphous even under accelerated conditions (i.e.

40°C/ 75% r.h. open).
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(a) Solid dispersion formulations reach high peak levels relatively early, with an average
tmax between 1 and 1.5h, followed by a rapid decline, however, plasma levels remain
close to or above the limit of quantification at 24 hours post dose, in some animals
even after dosing of only 20 mg per dog.

(b) Sometimes, especially in the high dose group, a second peak was observed 24 hours
after dosing of solid dispersion formulations, in most cases lower than the first peak,
and in some dog individuals more pronounced than in others; the reason for this
second peak is still unclear, especially since this second peak could not be reproduced
in the medium dose dog group, with increased sampling points around 24 hours.

(c) Trend of non-linearity of PK was obvious, here of decreasing Cmax/dose and
AUC/dose with increasing dose: strict data comparison may only be performed within

the same dose level.
Within the same dose level:

{a) Solid dispersion formulations show an about twofold higher bioavailability compared
to the control capsule with micronised drug substance in a standard powder blend on
one hand as well as to the melt extrusion tablet 3A with 30% drug loading on the

other hand.

(b) Addition of surfactant did not show a positive effect on oral bioavailability of solid

dispersion formulations in the fasted dog model.
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{c) Drug loading within a range of 20-40%, the choice of the polymeric carrier (HPMC,
PVP) as well as the procedure of manufacture (spray granulation, spray drying) had
no relevant influence on bioavailability of the drug substance given as solid dispersion

5 to fasted dogs.

Solid dispersion formulations are rapidly absorbed and are excellent means to increase the

bioavailability of Compound A in the fasted dog model.

10 TABLE 13
Nominal | Tmax Cmax Cmax/dose* AUC (0-48 hr) |AUC(0-48h)/dose*
dose (hr) (ng/mL) (ng/mbL)/(mg/ke) (ng/mL)*h (ng/mL)*h/(mg/kg)
Control] 20 mg 15 721 * 546 385 * 285 2623 + 1584 1397 + 811
1L 20 mg 1.13 | 1483 * 636 901 # 321 5505 * 2413 3361 + 1261
iM 20 mg 1.38 | 1692 + 859 996 + 438 6135 + 2663 3627 + 1346
10 20 mg 1.00 | 1219779 723 + 422 4871 * 2394 2875 * 1240
1R 50 mg 1.2 1920 + 995 384 + 200 11600 + 4180 2320 + 839

1P 100 mg 15 | 2368 £ 654 270+ 81.2 17461 + 10433 1996 £ 1170
1S 100 mg | 1-1.5 | 1876 + 789 212 +85.5 15553 £ 10493 1826 + 1375

2K 100 mg 1-4 1981 +1110] 227 +125 16327 + 7303 1893 + 876
2F 25 mg 1.09 | 1440+ 544 766 + 289 4950 * 1950 2633 + 1037
1N 25 mg 1.06 | 1620 + 555 768 * 263 5870 + 2330 2782+ 1104
3A 25 mg 1.5 836 + 516 398 + 246 2790 % 1540 1329 + 733

*data dose-normalized to 1 mg/kg, assuming dose-linearity

By comparing the Control formulation at 20 mg dose with the solid dispersion formulations
15 (1L, 1M, 1Q) Cmax and AUC were significantly higher for the solid dispersion based

formulations.

Example 5
Minitablets with spray granulated solid dispersion

20
Some of the solid dispersion granulates are further processed to minitablets as final dosage
form or as an intermediate product that can be further processed (i.e. coated, capsule filling).
This is achieved by blending the solid dispersion granulates with the excipients listed in Table
14 and then compressing the blended mixture into small (2mm in diameter) minitablets .

25  The weight of one minitablet is circa 8 mg with a dose of 0.5 mg active compound. To
deliver a 25 mg dose for instance, SO minitablets can be filled into one hard gelatine capsule

on a suitable capsule filling machine .

Table 14
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i Intle giemdxhmpl@ trmeundofalnmpiisarcgrand Grpspartidoet XL B5ith i &0 wehieght
0fnd 9%14?&1{‘4&@@&% achBveCekdefidr BssSBioWptdderfles 4192 5 Ag dBse2f MY
active con(F)qud. %o dEI | ver aﬂzg M dose for. i(p/sfban}g%,
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Table 15:
Time batch 1 batch2 | Batch 3
0 0 0 0
5 76.4 46.6 3.3
15 91.6 94.1 21.1
30 91.7 92.6 63
45 89.8 89.8 82.3
60 84.8 85.5 90.3
75 83.2 82 91

The excellent maintenance of the release properties for the minitablets with even lower
(compared to the normal tablets) disintegrant concentrations are beneficial for and even
distribution in the gastrointestinal tract in-vivo. Additional functional coating (i.e. enteric

coating) should allow for more site specific delivery of the drug.

Example 6

Dispersion of the spray granulated solid dispersion in an aqueous medium for paediatric drug
delivery

For paediatric applications liquid dosage forms (i.e. syrups, suspensions) are preferable with
respect to patient compliance. In case of compound (4R)-4-[N'-methyl-N'-(3,5-
bistrifluoromethyl-benzoyl)-amino)-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-
caprolactam-3-yl}-amide application of the solid dispersion obtained through example 2 in
an aqueous medium has turned out to be feasible if dosing of the freshly prepared suspension
occurs within a three hours time interval. The aqueous medium should comprise i.e. of 2 6
% (w/w) HPMC or 6% (w/w) PVP, 6% sodium carboxymethyl cellulose, HPMCAS

solution to prevent early precipitation of the compound. Additionally taste masking
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iswth .5 %rather |ow and conpletely sufficient to
achi eve excellent dissolution properties for a 25 ng
dose of active conpound. Tahle 15 shows the rel ease
profile for this dosage forfh with 0% (batch 1), 55 %
(batch 2) and 10 % Crospovi done (batch 3). Table 15:
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crystallization/precipitation and should therefore been avoided.

Method of preparation:
1. Put required amount of water in a beaker of adequate size, add the appropriate amount of

e.g. HPMC or PVP and stir vigorously until polymer is dissolved.

2. Add the solid dispersion slowly into the vortex of the stirred water and continue stirring
after the powder addition is finished for further 15-30 minutes.

A nearly clear, viscous solution is formed, very fine Aerosil particles from the solid dispersion
may remain visible in the solution/suspension.

If required add additional taste masking excipients (flavor) and ensure that the ready- to- use

suspension will be taken within 3 hours.

Chemical and physical in-use stability of differently concentrated (from 2mg/ml to 30 mg/ml
compound) suspension prepared out of the spray granulated solid dispersion formulations
has turned out to be sufficient as can be seen from table 16 for a 4 hours time interval.
Physical stability of the suspensions (re-crystallization/precipitation) was checked under a

polarized light microscope and was appropriate as well.

Table 16:
Concentration Content Compound | Degradation product | Degradation product
[mg/ml] / Testing [%] each [%] sum [%]
timepoint at room
temperature [h}
Start* .99.8 <0.1 <0.1
30mg/ml / 2h 100.3 <0.1 <0.1
30mg/ml / 4h 99.2 <0.1 <0.1
3 mg/ml /2h 99.3 <0.1 <0.1
3mg/ml / 4h 99.0 <0.1 <0.1
2mg /ml /2h 99.2 <0.1 <0.1
2mg/ml / 4h 99.7 <0.1 <0.1
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7. A pharmaceutical composition according to claim 5 wherein the disintegrant is

sodium carboxymethyl starch or crospovidone.
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and a carrier selected from
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at 20C for a 2% by wei ght aqueous sol uti on, wherein
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1)-but-2-enoic acid N[(R)-
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100&m$ana3wmmaqmded at 20C for a 2% by wei ght aqueous
solution, wherein the weight ratio
carrier:pharmaceutically ingredient is 1:0.01 to LO. 8.
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wherein the carrier additionally conprises one or nore
ant oderifpikiofrraigdighly conggalated fSPllu’é?"s surfactants,
wetting agents, pH nodifiers or addltives. 4. A
phar maceuti cal conposition conprising a solid
dil% peosipositiaccandngny damahip Owkeraf the phdrmecedticalbcoBipoditepn is
conblng%lon with at | east one pharmaceutically
acc ﬁ | e excipient. 5. A pharmaceutical conposition
according to claim4 conprising one or nore

pharmaceutically acceptabl e ex ent s | ected from
trla% Afedleipcgieg B ey | ﬁw %Wa@g%ﬁﬁgmﬂa@ Sht egr ant s,

| ubricants, glidants, antiadherents or binders. 6. A
pharnaceutlcal conposition according to claimb5

whé retarettahenrdingipicamst 12ios L nslgpneis ihg inblst ie dtacenied7, A

phar maceuti cal conposition according to claimb5
wherein the disintegrant is sodi um carboxynet hyl

St & proodss gsromplovg dankd disgbsion according to any one of claims | to 3

comprising the steps of (a) dissolving or suspending (4R)-4-[N’-methyl-N"-(3,5-
bistrifluoromethyl-benzoyl)-amino]-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-
epsilon-caprolactam-3-yl]-amide or a pharmaceutically acceptable salt or solvate
thereof and the carrier in a solvent to form a solution or suspension; and (bl) spray
drying the solution or suspension to give a solid dispersion in dry powder form or
(b2) spray granulating the solution or suspension on at least one inert filler excipient

and at least one anti-sticking agent.
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phar maceutical conposition according to any one of

cl ai®®™® to 14 for use in the treatment of (i)

gastroi ntestinal disorders, especially

di arr hoea- predom nant |BS and functional dyspepsi a,
(ii) urinary bladder disorders, especially urge

i ncontinence, or (iii) respiratory di seases,

especially asthma. 21. The use of the pharmaceutica
conposition according to any one of clains 4 to 14 in
t he manufacture of a nedicament for the treatnent of
(i) gastrointestinal disorders, especially

di arr hoea- predom nant | BS and functional dyspepsi a,
(ii) wurinary bl adder disorders, especially urge

i ncontinence, or (iii) respiratory diseases,

especi al ly ast hma.



