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FCRI\/ULATI ON -FOR | LEUM COVPRI SI NG AN | NHI BI TOR COMPOUND 13
| LEAL BI EOAg$I817RANSP llmmﬁmw HE | NVENTI ON s The pr gseRéedofoy-agt i on
relates to an oral pharmaceuti cal” ‘dosage form conprising a substance with
inhibiting effect on the il &4#*%ile aciditransport system (IBAT). Mre
specifically) the dosage formis suitable in the treatnent of
hyper chol est erol aem a. The invention also relates to manufacturing

Ry por MR ZORAT ARG B et AFRBTAE ot o BmETOR OB OB AL €0

substance with inhibiting effect on I BAT in conbination with a bile acid

bi nder by . sinmultaneously, separately or sequentially adm nistration of the
two substances, and the use of FIEEEEO}STWW%ETFW he manufacture of such
a pharmaceuti cal dosage form BACKGROUND OF ENTI ON AND PRI OR ART is
1t is well known that hyperl i pidem c conditions associated with el evated
concent rat4,ons of total ?l esterol and | owdensity |ipoprotein chol esterol
are maj’or tfesl?{esfeé‘&f'UFEt‘?'b‘ic A&y 8 raropalipharmacghiesd dosage domacdrprising 4 y

art her oscl chulatlon of bile acids within the
| unen of tsﬁgg?%%e‘g{t?nﬁ]l'glﬁ gﬁ%&l:otg%e ﬂ?ﬁ!i 1l aF1d dtrasPerheysteaydBAJD. Mars est er ol .
Previ ous 2peefitalby, il @sdaid Rirmis tion of.

chol est er?llp i nvolb}}ve for Tnst anc?{%&Pﬁ%%@m&d@ﬁﬁﬂ%@?%&%ﬁ@mge'rhe

i nhi bitor smVW'@fl@ﬂS@b‘cl,atmtamansfasmho@so&smaﬁd the @RGf iHelbiodsdel fBIm N the
treatment w such as resins. Frequentl y used bile acid

a# t%l S’ aci d bi ndgg
bi nders ar'& 8¢9 o% byRafeholesierolasmia. Avfusther aspeetnfithe invention it useoéat | y
Proposad (suBaR i Rlnitiind Bed: GBI Bhlthatidh 3t F}{‘ gfﬁ Rid Pingerhy 11 DY

effect on the il eal transpor sys rption of
bile acid Sﬁmohnanehaslgmpmmlyﬁbmt;uﬂﬂially ﬁaﬁﬁnlktﬁat%nr&&ﬁ@dwmﬁﬁh&!&QHnﬁfH,e
process, whi CF mai nly takes place in the ileumby an active transport
mechani sm'B&Pf 4gse ?l@é!anﬁqsue thgemanyfacinesfsuct( 4 Bhdimackutitiabddsagesforh. | BAT can
be used in the treatnent of so hyperchol esterol aem a. See for instance
"Interaction of bile acids and chol esterol wth 2 0 ~~r~ 2003

WO 00/ 62810 " PCT/§EQQ¢@Q@5§¢§OW§% @S%ﬁa j
hypochol est erol em.c properties Bi ochem ca N}Ié i Op %ﬁgg%'{a 1210 (
1994) B55- 287. Thus sui t abl e conmpounds havi ng such inhibitory | BAT

activity e“c;a use{t} in the treatnment of hyperlipidaem c conditions. s
Several chew c: ariyeed H’é@’é@@|Cﬁ©d1§9%ﬂﬁasﬁweéc\tlthﬁl@\3atddmacmamslqf been

d bed, b t hi d
deser| bed ‘?‘ﬁ‘e‘?‘ﬁl“%?%%ﬁ‘?ﬁg?%s“?@p B S R b At Mo 055

and WO 96Ihimarsgsasne(md@aﬁedlﬁyéﬁrdhbﬁ»%ﬁmo@ﬁshﬁ&%‘rfdab@ﬂh kHe dnﬁhﬁﬁ&fibf Biacidsat ent
Application blication No. WD 94/18183; different heterocyclic conpounds

descri bed Wt if JHmAR o6 gl intograh tragtp il found taomedueenthPidiel ofthiotesteldl. P@ous
94/ 18184; thiaze di oxi descri be in International
Pat ent Apgﬁ?gzlat i ért]&?%ﬁ% t?é%%uc%ﬁﬂ%on W%’@P@gfg@“‘ﬁfﬂ’ freeinsiapee Feateby
i ncor por atrest thrKEXMEF-€8AGeductase inhibitors, preferably statins such as simvastin and fluva-

stin, or treatment with bile acid binders, such as resins. Frequently used bile acid binders
are for instance cholestyramine and cholestipol. One recently proposed therapy involves

the treatment with substances with inhibiting effect on the ileal bile acid transport system
25 (IBAT).

Re-absorption of bile acid from the gastro-intestinal tract is a normal physiological
process, which mainly takes place in the ileum by an active transport mechanism called
ileal bile acid transport (IBAT). Inhibitors of IBAT can be used in the treatment of

30 hypercholesterolaemia. See for instance “Interaction of bile acids and cholesterol with

g
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Further, especially suitable conpounds for the present invention arg ﬂf @r -
i nstance wobR&sfy hi azepines with I BAT activity described in | nternati r%l 2003
Pat ent Application) Publication No. WO 96/ 08484; bile aci dPFESEPHTSN

i nhibitors described in International Patfnt Application, Publication No.

WO 971 33882, WD 981 07449 and WD 98/03818,“and in European Patent

Appl i cation) Publication No. EP-A-0864582, EP-A-0489423, EP-A0549967)

EP- A- 0573848, EP- A- 0624593, EP- A- 0624594, EP- A-0624595) and EP- A xo

0624596, al hony stmiicc@gea{q,b b i : reference. Furfher .
conpounds of ifrsllt erest- can ab@”?‘%?\ﬁ?ﬁ@ﬂ%@?cﬁ PB%‘}H‘&? ’%?Czlﬁ{m%p‘?ﬁlqt‘%é{y?‘&ﬁ,
Publ i cat i onAR, 10 (9982558 28 INTHAS/ 64619 camgolias ARk RLGEA) infbitlicy Ay Ch are
her eby inco&ﬁptat ed by reference. It is proposed that these types o

compounds cH{VHY aiash psefdrin thedyeatment of hypertipidaehic-contizians. avai | abl e for
use in conjunction with pharmaceuticals. For instance) the dosage forns can
be a daily dose which is adm ni stered once a day or being divided to be

admi ni stsere A r.alter ive.i.n a sustained rel ease
form Sui ta%?vg?%ggggleéa% or 0?13?%?‘?5'5] é’r’n’ééaaf Wtrasﬁ'“&aﬁa"ﬁifs?qn&v ibgen describeg,
~~2a03 WO OstedaBihbramSThypoORidadii be 8 ,@;03,9. - v will not
be effective as | BAT i n)?isblp{ or corrg%dlﬁlr]]lds. %}él}is |P€|8§s’zcgﬁ1ga\ﬁh]i%g§"ﬁ“§nﬂ

1, 5- benzot HeatgrtpipRdicatien, Rublidation NooMWiR K8/16055 Bnd WO OS/1605 BS@diidibd N
activity (s e The h&rckﬁ)l ndgz?(, Merck & Co) Inc., 12th ed., 1996, p. $41 ).
Wth respect PEPPE{SFERgHn dptemauanal Batent Applinatian, Publisation/NoyWQ 94/gersar al |
phar maceut i g bsorbed .i n .t he uppes snmall

i ntesti ne, ‘gﬁégreftaﬁg?g?g?@cgé%ﬁgp%gx\%sndﬁ?ﬁbgadﬁE?tCWPPm’rlg’&fﬂ‘?‘ P‘PB{H%‘WHen

adni ni swer efbilicadorcNOY WU 94181 849 hsd 1 d%%ﬁﬂ&hfa?%’{h&'l rlr_&gﬁfag{ 'gysgriggd, he .
construction of the pharmaceutical dosage for It . shou provi de contact
for the act %ﬂ%mﬂb&ﬁmt ApplicatiashPublicariomNol WAT P610i5t 83, taleofactith Sremerby’ S
site of act-'hg Eﬁtetdhae bﬁed%/ for exanple in the ileum The above prior art
docurents di'SCHeS |nygr§ é'%?F- ternms suitabl e pharnmaceutical dosage forns for
the described | BAT inhibitor conpounds. However, none of the docunents
describe a specific way to obtain a release of the active substance
directly tdustheslespeidlly suhabls compainda € tBE pressnt GovinRibh aRtopBRmnkbe active

drug and the si | £ of actjon can be established in different ways. The
pr esent * apAEPEANIEFPIARSWith BRAT actiidty dsieribedde Intemmationd Pagat i\pplitartongs h

reduces an b m iqn. . metabolismand dilution in the | um nal
content of tEe‘g?tE&Sﬁ ?‘nﬁﬁﬁ?ﬁr@%ﬁi ?’l‘l‘ft"r‘l:ééi IFSoRpigR fRftibiters desceibed én Ieraationek
(1 BAT i nhi [Ratenit ApplTERIOAIPUBIRAGHER O] ' (] 0t W ag ZO It
has been proposed that after abso?pmglwgggegrg’t edgg@zﬁg-@%t%étqgﬁ%m&and
menbr ane, 4R Eugpean Rhiehi Application, Publi¢ationdNo. BPLA-036358DER- ASY4E9ADS, Bp-AL | ar

to | BAT for..i e t orrespondi ng transport systemin the liver (LBAT)
or could ppgs?%f‘%% h@?({gﬁé%%ﬁgcgmg4 s EBmh ©6343%6 EP-AHIG2HS52D whd BPesd t o &
undesi rygbl k xi.col ogi.cal effects. This as, could &
severely | ?r?‘??ggtdggﬁ?k%&cla © ﬁésrgﬁ)zﬁﬁgéogra ?cﬁ? PR %Pf‘g?f@méleﬂ%ﬁﬁlytemt t he

treat ment efn byﬁmndhplmsmmkaaeaiemAﬂapréatisﬁ),fﬂxibiibﬁ  RSSRO 9@89?15,% .
-elevated cgg}:entra-tl ons of total chol esterol an owdensity |1 poprotein
-

chol est er oP?/6fAE9 anth WD 0NN 687, allieé whichers bereby incopforatet byaefetnce. om t he
smal | intestine perforned by an 30. effective IBAT inhibitor nay lead to
increased levels of bile acids in the |ower parts 2 p (~~~ 2003

It is proposed that these types of compounds can be administered by any conventional

25 means available for use in conjunction with pharmaceuticals. For instance, the dosage
forms can be a daily dose which is administered once a day or being divided to be admini-

stered several times a day, or alternative in a sustained release form. Suitable dosage forms

are intended for oral administration.



wo' 0o/ s2ai o 4 PCT/ SEO0/ 00755 (col on) of the gastro-intestinal t aﬁtgcﬁ%ﬁg
an increase of bile acid concentrations in the distal regions could

potenti alW@ og/eases at e di arrhoea and disconfort to the pati gyipsebof -gfp,esent

i nvention provides a new approach to mnim se the concentration o? ree
bile acids in the colon and thereby reduge the potential risk of adverse
events by co-adm nistration of a bile acid binder together with the | BAT

i nhi bitor. However) the combination of an IBAT inhibitor and a bile acid

bi nder have_previously been proposed in the above patent applications
descri bi ngANRnE@hRZERings: howe ve.onitionat tie effEérivepis TBAIEinfbitH 66mpRits OPsy
descri bed aqnbi nat i.ons. hal\allsﬁ been to enhance the chol esterol |owering

ef fi cacy of“PdE™ I‘i"é‘l“g‘p'ﬁ)“ TEEZREAEzepIe s aifpleium fkackemeith gomeatyi vaaoditating oul d

be used t o, JM /A kal wfiskefor -io diarrh connected wi th | BAT
i nhi bi tor ?‘ﬂle‘)r?‘g&/& |@°%r Mﬁ’%\fg‘cﬁoﬂt %Eﬂrrﬁ%'?hé“b)i Wi regpgst to
present i ninbititiomof BAD, diRdEGE hido EJthle?m with undesirabl e side effects of
i s | BAT inhibitor conpounds by providing a pharnmaceutical formnulation,
whi ch reduces the system c drug exposure while maintaining or enhancing the
chol estero{ | overing effect of the drug. Such undesirable systemc effects
put a | oadMoEfnSEahdthagRassHtical drug substarges avill belebshrbgdsin thé usperishallin@seit
dosage for i e ed, i.e. mpnifmum absorption, netabolism and
di luti on |£nﬂcf{l11g%kédr§1%ﬂg'lg Scrg‘ﬁfaéﬂ?“%fwl{‘ﬁ%acﬂ B4 WherAdreipistye duinspeanivendonabr get
Z0 ing t0 éfaBd&Ialefdtin. HedspOdtive Hithe ﬁn?@éﬁitoh%f%eg&fa%@%ezﬁ%g@! SFeh fobm @ 1 he
ic [

site of action ich reduces or even mg avoi cfs of
the drug. sheald promideabnwact fosthi ntividedngountge. 8righibitoRSNIHA B GiEtheatdth-Pass

t hrough the upper. %?rt cof the small intestine with a nininumrelease of the
| BAT i tthi bP?HY HRiEA! @ctien indbgbrdy, forexampledn thejlenmufterabove priomdrt db@umnts?s

Th ol | QVi h d f i I, th i
T P S S B e TF SR Bl LB A 1
proxi mal iinkibitodEompourds. Hiotkdr, hdrRPthel @&uﬁ@nﬁs’é&eﬁc%eﬁ %ﬁcfﬁcuxga); l% 3&%\ oy

reduced or mnimsed to nore proxinmal parts, t u num-and j-ej unu

wher e dr ugrelfgsoelitht ectiversubsiarmealirectly romtcl@kto Chevife.of Bbtisn. the 2 0 O~ i
Q003 WO 001 62810 S PCT/ SEO0/ 00755 rel ease of the drug should preferably
start in the distal jejunumor proximal ileum or the entire dose should be

del i vefsed @i t j Rr a . the formulation i.s.an orally
admi ni gsteerg%ﬂt%gr%%? iti(’)@n%tfghg ""aasndatﬁégliea&e%hpgf% %cgkhlﬁﬁ’ﬁ‘&“a‘%‘?fﬁﬁm WRAY<h
starts to Tiel pasat bidicaRomddaiesainchatitbuliBal RBafl A whih WA Ofng N L he
proxi mal ileum The oral fornulation mght also provide protection onfj t he
drug fromMHidmises absomtianomeiahelisnm andhdilwtomrinche hyniasl centear bfthe GAAMghibSuch
an enterig, i a otects the tri¢c nucosa fromdrug exposure and
Ther by i sy B e 3987 b8 e RS Subutinc AL intbb erompasn] tashse s ate of

pot enti al lastipaused by aggressive drug exposure. ~o An additional aimof the
pr#ésent invention is to provide a conbination for sinultaneous. separate or
sequem®i al adm ni stration which conbination conprises an | BAT inhibitor and
a bile acid binder. Such a conbjnation will protect.the patient from any

possi bl e SF B Reen PEeposed hatnfisy abseeption eyfer Hiel gasueiintestinal mteebrariepa) IBATh as

di h vinthih,: . il ids.~s | | db | BAT
i bi or iphbithoutd ARERA i anghf s fertsimlar o AL fironstinns thedisspen-
secr et ory dinQerakspes systbi in teiliveF (A RNSE doid ic{?f(iﬁr’noﬂ%p@ciﬁ@@?ﬁi&ﬁlﬁ:d si de

effect caused by the treatment with an | BAT 1 nhiDbi
effects which could lead to undesirable pharmacological or even toxicological effects. This

25 could severely limit the clinical usefulness of IBAT inhibitors especially in the treatment
of hypercholesterolaemia, i.e. conditions associated with elevated concentra-tions of total

cholesterol and low-density lipoprotein cholesterol.

The inhibition of the re-absorption of bile acids from the small intestine performed by an

30 effective IBAT inhibitor may lead to increased levels of bile acids in the lower parts



Anot her aspect of the provided conbination therapy is that the bil g BcBEl 2005
bi nder, fg{o-gbzz' stance a resin. such as chol estyram ne or chol esti pol,
could prefera i Wbe admi ni stered in a dosage formw th col ERT/SEP@RIE of t he
bile acid binder. A colon release fornulation will provide protection of
the bile acid binder to the luninal contefhts in the nore proximal parts of
the intestine, where the bile acid concentrations are high. Such a
formulation will prevent binding of bile acids to the bile acid binder
before the i ) t ~ olon. Ther , Jmaximal bile acid

bi ndi ng cap@g{ﬂb%&lkggﬁé&gﬁ%}gﬁ%ﬁ |t'n§‘icﬁémégcfr8?1§eé)ﬁEHEIHQH%B%‘?PHP%OHS In the
gast r o- i nt editiahekionk deulefpbeatislly & i ; vol dedo. Thus,
any additi onal a_rgmunt of pbi | e a%fﬁ?tggleﬁ%gﬁ ?‘ﬁ&t %Jmé%)ftgﬁ t}geu@u?gt' FH%
treatment vRTESent nventBATpronideda new appraackl eshninigidetth® eoeeritslidnfareRibiIE agGd d

bi nder, whi.ch th? bile acid binder is preferably delivered in the col on%

t her eby any'"Bs<qipt andihgesbyredice shespethntind rigk of advees dvenB by zvaiddtsistratiod o

CST 2C0 P SEO 07. Al.LED DESCRI PTI ON OF THE | NVENTI ON
| BAT i n%i \é\%%?é %cg‘?r%%&%rdggs%i{c‘?%g’? %ﬁ%f"éiﬂ%%4 the gembiagon pfandBAGY
conpounds  iifhibitr SHESEINY adid¥RALS i Lpiking.activi ty wher.
screeni ng for IBAT inhib 1i ng %*r%ﬂ@’éé@%ﬁ?%@%% © go%ef P%?ﬂfﬁp&'ca'
conpounds démsldescribimgrnawnIB AT intebrorcsoaguaild. qu RrpRd 8f such A
application. iQ Active ingredients particul arl §9sui t abl ecasl)r%g%'lsgir&rﬁ%etdor
conpounds i SPMAHRAUGRE Bavetbeen e emhasae Ihewhalestet howed gefEipaayasf tharmerappy ad

particul arl w4 t hiazepi nes and |, 5penzot hi azepi_.nes exhi biting
activity mﬁg%éé%?%gﬁ?ﬁlﬁp#%ﬁalcé’ 'P?‘H‘ﬂ"tﬁof‘ﬁﬁbe Yied S rripigyse apotential &isk EBnpounds O

with an.ooxiammaeumeéredg&iwmm%ﬁibﬁwtﬁéﬂa§ a sulfone group, in the 7 .
menbered ring are preferred. Furthernore, %e presence of an am ne group in
the 7 is nmenbered ring is preferred. Pharnmaceutical formulations According
to one aspect of the invention, an orally adm nistered pharnmaceuti cal
formu~o lation of an | BAT BRIRFPESFRER & THE INSENIION whi ch fornul ati on
rel eases alnost the entire dose of the IBAT inhibitor conpound in the
distal jejunum in the proximal ileum or deliver the dose directly to the
il eum SucHle dimroftereit Wvkhtidh Bitgk ' ) of
the small intesti ‘n_e)e%? .e. above di staﬁﬁfgfﬁ%dgﬁk@?&wdﬁég[}%gE@Qreg%}géfe and
drug bi'di A§AThinhibitor cempounds by providiag aphartheeatitAiforashljona whiedha¥@ket g ease
formul ation) such,as a fornu] ation with a specified |agtine. Mire
speci fi cal |S§3‘°ﬁ“é"s‘§“$ RERPSEE WhiGT MaHdatping @r eaﬁmuwethe ehalesieral towering effbes of i e
t he fornul gd S ' e d in the proximl small intestine,
e, duri ng g e ARAL L bRy MIE el b ond Sy B o o et a

kidneys. Thus, the present dosage form provides a reduced, i.e. minimum absorption,

metabolism and dilution in the luminal content of the IBAT inhibitor by a specific target-

20 ing to the site of action. The release is directed specifically to the site of action which
-reduces or even might avoid toxicological effects of the drug. The formulation is intended
to be orally administered and pass through the upper part of the small intestine with a

minimum release of the IBAT inhibitor before it reaches the distal Jjejunum or proximal

ileum.

The present invention provides such a dosage form, which delivers the main part of the
dose to the site of action, i.e. in the distal jejunum, in the proximal ileum or in the distal
ileum. The release of the drug is thereby reduced or minimised to more proximal parts, the

duodenum and jejunum, where drug absorption in general is most efficient. Thus, the



2 0 C~ i 2C3 WD 00/62810 ' PCT/ SEO0/ 00755 7 Thus, according to & sﬂe@m‘d%ﬁga
aspect, the .present invention provides a pharmaceutical fornu l[ation with a
del ayed M @H&81L! the | BAT inhibitor conpound by a contr obdBsEdbmgiss me. The
main part of the fornulation shall pass the duodenum and jejunumw th a
m ni mum rel ease of the active dose, and thereby increasing the dose
avai lable for binding to the site of action in the ileum and thereby
increasing the inhibition of the ileal bile acid transport system
Preferably he tine perjod.is about, 0.5 - 2 hours calculated from
enptyi ng ‘Feéér%s? ﬂtﬁl‘gt‘f&%ﬁfﬂumaﬂf&f%?lé Staptin thedistabjejumin aoriex i ileember the
rel eased agRneHbIRRLI LhdREret el Io ficTighn?; O Nours) 1. after the
y, the’ do

| agti me period. More prefera 56 'ShBul d be rel eased during the
first hour after the lagtine period. to Dosage forns with a controlled
| agti me can be constructed in different ways for instance as described in

the fol | owPieeraldlycibnfomnulatipr iagnionallycaiminstdred femubionysuehl as BARGRS releqgoX
potenti al gi ffﬁlzr;.enceg. Flr lum 15 nal netabolic changes in the
gastro-1nt ony WRICh Sigts e &d¢asp the mainmartasithe dugnntieadistihjejund @7 in the
(suppl 3): - S rolled. | I me coul d be obtained for
i nst ance b@’l’gp‘rﬁﬁg}‘ g’n’?rglg Ogallgcl?#ué%qoé't'ﬂﬁ??g#sopﬁ%“ OPTRIACHPR Shthgdaug fsorthssi on,
di ssol ut i ogti®@EnviforGehe irdhe BlonERATBY M MnFer Ry &%ﬁﬁﬁ..éuréh%ﬁ%n eﬂ%@%@tgi&&

I'na :

interacting with the environnent in the gastro intestin

Pr ef er abl yprotagts the gastrie newes froromrugiexpbesegad tigsreb Coiichide ifkiidi@doF 8¢kpy t he
__>a X0 pH vari ahi on between jejunumand ileum Alternatively, the drug

rel ease frUN3ETE OhtEA38tricsnyRosa RO Rtial lyr eavsrst bipagaressivetdreg xmstre. obt ai n t he
above gpecified tinme limts, such as for instance described in the European
Pat ent Application, Publication No. EP-A-0384642. ?s \Wen the fornulation

reaches t handildtiahaliain o1 eiesdrk fuveh il tb oV cs FbRARE R QhhaRESLer 20! Y
be either immediately, with a sustained release or be based on a ’

conbi nat i offPafaleserequantiahadministnatipp mbich chinebintuioatdoniprizés 4B AT Uibi®r d3¢ €
for a sust ai)irllegl L gl Sas& flc])r mul ation sh(])ul d preferabl ¥ not exceed 2 hours.
30 o o uils 026 Hider. Such a combination will protect the patient from any possible side effect
caused by excess of bile acids in the colon, such as diarrhoea. If the transport of bile acids
15 is blocked by an IBAT inhibitor the bile acids might be deposited in the colon and induce a
secretory diarrhoea - by irritation and inflammation - as a undesired side effect caused by

the treatment with an IBAT inhibitor.

Another aspect of the provided combination therapy is that the bile acid binder, for

20  instance a resin such as cholestyramine or cholestipol, could preferably be administered in
a dosage form with colon release of the bile acid binder. A colon release formulation will
provide protection of the bile acid binder to the luminal contents in the more proximal
parts of the intestine, where the bile acid concentrations are high. Such a formulation will
prevent binding of bile acids to the bile acid binder before the formulation reaches the

25 colon. Thereby, maximal bile acid binding capacity will be obtained in the colon and any
possible gastro-intestinal side effects, such as diarrhoea, may be avoided. Thus, any
additional amount of bile acid presented in the colon due to the treatment with the IBAT
inhibitor compound, would be bound to a bile acid binder, which the bile acid binder is

preferably delivered in the colon, thereby any possible side effects such as diarrhoea is

30  avoided.



WO 00/ 6281 0 8 PCT/ SE00/ 00755 According to a third aspect of the hn ﬁ@é' an
a sustained rel ease fornul ation. can . be constructed by any known M 't)IZQB:)’
such as eVO0%¥3819r non-erodi ng matrices) nenbranecoating | agessomo7ky
diffusion or osnotically driven drug release. Suitable techniques for the
construction of such fornulations are for6instance described in M E

Aul t on, Pharmaceutics, The science of dosage formdesign. ( 1988). An

addi ti onal aspect of the invention is to conbine an |BAT i nhibitor conpound
with a bile acid binder thereby avoiding a possible risk of excess of bile
acids in colon caused by the inhibition of the ileal bile acid transport
system An excess of bil i i .]Ce I ntents may cause

di arrhoea. Thus, the prelé%ﬁ?‘l“?ﬁ@éﬁfr%ﬁ‘l’ﬁh@@‘B?ﬁﬁ'ﬁ@&%ﬁfﬂ@a& ment of a
possi bl e side effect such as diarrhoea in patients during therapy
conprising | BAT inhibitor conpounds. Suitable bile acid binders for such a
conbi nat i odBAfemdihitoncempewidas, such as chol estyrmne is and chol esti pol .
One advantage is that the dose of bile acid binder m ght be kept |ower than
the thefapeutical dose for treatnent of cholesterolenia in single treatnent

oSt bl o ST B eR0Eht SRR by G inialoscameaues 1t He pratembinventon i those
t her apeut i exB®%€nE o] . further .aspect in conpection
with such axcorrbi°ng%ﬂ€vg%%tﬁgrs§g§[ﬁ¥§lf%ﬁ%tAthﬁg‘%&"fc’eprge‘?rﬂe%fgr‘l'&f@?leféﬁ‘?‘lﬂgﬁ@}

admi ni st er edch corapolagiagen bofoundin theGeferihcéL4iRAM pake & of 4 hr&hnY i
active dose of bile acid binder in the colon. A ppo§si bl e r?rs%no?gélé%g?r\lii ng

an excess of bile acid in the colon by treatnment with an | BAT inhibitor C;,
coul d avi.ded by .co-adni njstratign of bile acid binder with colon
rel easl(g'.g Tff‘%gg%é‘ﬁ?%glfrc’téé’é‘“ﬁlaﬁliylsguﬁg? 8 Waf BT SAMPRRRYF 18 thorghtite 25
risk 1o caupentioniidlafentbiblazbfin OUREmbR A &R Do blRLodlR58:8ls J;@? bile

| ow au '

acid binder could be kept e 1o an effective Use of the Yoed such a

col on r el e&sezotiecmndsexhibétingieriyitpivhehecrbédige asirE Al iﬂﬁﬁ»ﬁtirﬁﬁ%rop&i%t(ﬁi ned
by a formulation conprising a core containing the bile aci d bi nder and
opt i onal | y 5iiGr SRIBRAMNAE Withyn oxidiged shifar group,rastinudarlynghlfone gaoimén G 7sai d

core with e rane adapted for colonic delivery.
Technol ogi ?‘seq‘?%&%‘ﬁg 3# ﬁ}e Bt gf%fr gg’cr?i‘;n%f’”%ggg‘gweﬁﬁch?gi‘fb AGUBHIORRHOINS0755 such
a del i ver y n¥misbre@sing & gri@re@ on are for exanpl e described in Drug

Devel opment and I ndustrial Pharmacy 1997, 23: 893-913. Further general
aspects of the invention are that the formul ati ons can be solid) sem -solid

or liquid E)Rrrrul ati_oqz. In a solid forrmulation, the carrier can be

nmonol i t hi c; cYuc lati capsules. One preferred nonolithic
formulation is a coated tablet) a capsule conprising small) coated units or
a multiple unit tablet conprising a nultitude of small coated units.

Seni - sol i dAsrotdingiicdoreaispast af ihesveation @ o4y AinsihBfeesH pRarkAPSHIcEBfosMLL abl e
for such vehicles. The nost preferred fornulation is an oral formulation 3
such ag®a {aonaf 35 BA T ighibies corepaindps providgd cwbich forsmiationuneleasesailmpslthet s .

The formul at,i S ormmay contagin from0.05%to 95% of the active
conpound i gﬁ%rg%o% 8?%6#?1:’1 '3B‘5’H_8?¥Fﬁﬁwaé‘hmef'%@d@ﬁﬂ%i & g proxdmal igum, or
phar maceut delatdrith@a6RRERBN PtAKE LIBIA S ith ATbARALAS @511 RinitRiLa B aELE in

upper part of the small intestine, i.e. above distal jejunum.

35 Optimal drug release and drug binding in the ileum can for instance be obtained by a
delayed release formulation, such as a formulation with a specified lagtime. More specifi-
cally, less than 30 % of the drug could be released during the time the formulation spends

in the stomach and in the proximal small intestine, i.e. during the passage of the upper part

of the small intestine.
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The core material for the units, i.e. the tablets or the indi viptg;alome?dqﬁgs
can be Cgvrﬁﬁ'd/ézléioed according to different principles. The CQRréE n&#g i at'‘may
be honbgenous O0r het erogeneous. The core containing the adtq¥ OB [ iple
may be differently fornulated such as nmonolithic .. _ tablets) capsules,
granul es, pellets, other particles or crystals. :.. . .. ":~ ~0o Wth a
honogenous core material is neant, that it has a honbgenous distribution of
active substance throughout the core material. The active substance, i.e.
the | BAT iThisDhdcdrdif®REnd hpelD tHeqitadenY inVeXsh Mbbi Ri ents
to obtain preferred handl i ng gf\pd pr c??gssinnbvpr ggleq}%ilggé ghhﬁgﬂaggﬂcgg{gepﬂﬂ
concen t r aliatiom woth & dedayedirelessesist BZCE irhibitdieofpband By % cofigolleduestime. The
conponents can be binders, surfactants, lubricants, glidants, fiTl ers,

addi ti ves BRINRAES! thn farrnlasionishall pass shedyndanin and jpjentine mith, a mirimemorelense

m xt ures. Q0 ~~T,2003 0162810 10 PCT/ SEQQ/ 00755 Said core materi al
may be pro%fdﬁsaﬂéﬁ‘}?é?’ ag}c}\{@r? c‘t"c'é?ﬂ‘?fngEs a5k 2¥laplefoppinding leghesitedit s, or
by granul afdi28 iRthe & A GeeBRt |, : ian: of .t he granul at ed
material, I'n ilr ectl corrp_re@gﬂleggji&triagi%ﬁg?g‘ﬁﬂ@ggg%gﬁrs%!‘lf_zoékf %h%&?:'bsﬂﬁgessed
by using osydienarPreferidly; thelgz@ae poridis.abb@ 0.5 D8 LA RN AP b APt e
nunmerous al ternatives of granul ating procedures nentioned in the

|i t er at ur efrogrthe portaglsangdinase than| % of tipaddse shoylChe releasat approaimiatekyt

nmet hods utjhliz] r | ati.ng sol utions with and without the addition of

bi nders. ARFE tg‘gflg’étfad?g hzb\/bé’grsnbf'ﬁ_gtﬁét eé%‘H“‘?rﬁT\’é?dal\@‘ﬁFé’nyﬁ'faB%Ff&tq%ﬁ in a
fuid bed: ool B rddiSed Blrin AOHIR hOAGAR HAOYRimE LRSS Or gani ¢ sol vents,.
aqueous sol utions or pure ter may be util FZed to prepare the granul ating
solutions. Due to environnental considerations pure water is preferred, if
it is possible due to the conposition of the m xture. ~s Honbgenous core
particl es Paprggifepnpwith aspairelieddgstinae pan baeonsisuesed msdiffesens waysk for iistdnce gs
freeze mlLin ir jet, m.cronisation, spray drying, spray chilling)

control | edd%sl‘;eé?cgﬁtpégcfllloévﬁ?f"super critical crystallisation) enulsion sol vent
evaporation and enul sion sol vent extraction. The core material may al so be
produced by extrusion/spheronization, balling or ~0o conpression, utilizing
di fferent pArcongsHedhpgiimeran be trigyeredibyeptbthaniges, redoxipoaémidl diffecervas erlualis i s
approxi mately between 2 and 14 referably between 3 and 9 mmfor _a

mm . pre . :
t abl et 'pr epAlmagtrbpiic changasde thegasioo-intastinaktrast anjlessribedinadlipencRhasmaca Then
and 2 mm f neeaL atd, on. e ahuf act.ured,core, paterial . may be
further 1 agorBd TR R aBRAR TR a sbRuo i SBO B M R AL BT et b B Ao
and/ or be pegeadi@ed Hidirdte}l@4tidd STCRS firdlation due to erosion, dissolution or in general by
components present in the formulation interacting with the environment in the gastro-

intestinal tract. Preferably, the drug release from the dosage form could be triggered by the

[

20  pH variation between jejunum and ileum.

Alternatively, the drug release from the dosage form can be chronographic controlled to
obtain the above specified time limits, such as for instance described in the European

Patent Application, Publication No. EP-A-0384642.

When the formulation reaches the distal jejunum or the ileum, the drug release should
preferably be either immediately, with a sustained release or be based on a combination of
such release principles. The duration of the drug release for a sustained release formulation
should preferably not exceed 2 hours.
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Alternatively, the core material may be heterogeneous with an in?e% @@P§@U3
for instapce a 30 seed or sphere, not containing the active subsTa .
|'ayer co?&yﬂ@(‘sﬁﬂ“t he active 2 0 O, i 2003 WD 00l 62810 PEUISEMHEES 55
substance, and optionally pharmaceutically acceptabl e excipients) surrounds
this seed or sphere. The seed or sphere rfay be sol ubl e or insol uble.
Optionally, the seed or sphere (inner zone) may be coated with an inert

| ayer to prepare a snooth surface before the |ayer containing active

subst ance i i nLo th ed/ sphere. 1 nsol ubl e seeds/spheres may
conpri se diﬁ?%]p g’?@r‘é t%gaxtﬁgégpeggﬂst?ﬂsdg 108 y$Hsfainedarizate formnlation bar be

mat eri al s) cehdBtedbylany EndivHh - ater,- | e seeds/spheres. may conpri se
different ~o i noregar)lli CyS'Hngt gp(?@ﬁl \é%gﬁgl}lg?%# lglg Oﬁﬁf’%'refoﬁ?%% maingss Tesmbrane-

m xtures. Toadingilagerobdr bhdiffieidsorBinovioflyy &etNeRie IR0 | .1 and 2
mm The seeds | ayered with the matrix coynt ai ni ng t he sa'ﬁ%‘efes%%hgﬂaauﬁg Plare

produced efRefansTEyCtionad sucholormplations arefosmstaséeodest Ab@r ind. ESAREor. Of

i nstance ¢ | atin r spra ating/layering equipnment. ~s Processes for
app! i ca?i o%ﬁ%?naﬁﬁ?t&%eﬁherﬁ%é’&égaﬁw ﬂ’é’%dfﬁégfagb‘%ﬁ%el ease membrane can be
applied to the core material, being a nonolithic tablet) nultiple units or

a hard or soft gelatine capsule, by coating or |ayering procedures in

sui tabl e edmigdditivhabaspbct@$ teoatémbuia S comBiat | s or in.
fluidized bed ap%ar at 85 v a Zo using \j\/act:oerBg%aﬁlﬁﬂg?g@hﬁépéoﬁ?%ﬂg@% t he

coating prbBée3add bmdspthermhyeavoising 2 possire risk pf eceswof il 2rRlih 66’10:165&%5'68
possibilit ei.g BC{ appl I{]h (ioat.i ng by m croencapsul ati on techni ques such
as coacerva ilo}ﬁl,'gﬁlﬂqitg‘? ?“EQ{?E’J‘H“ IFPALHEEEHY it exceproefdiilegicidstie theotiscerd by
ext r actip ONcéreRY 39 cahd i i jon .or congeal jng. zs Such .
del ayed r el e:fse m%ﬁdﬁgmﬁﬁgﬁﬁ%% lgggeg{nmgg}téo%gf%&oﬁ}deégrﬁ??ﬁ"ﬁﬁ“h@f% he
| BAT i nhi bpessiblé¢ side dffedtsactyas diatrheeath paénts diidg ﬂh@Pa%§tcl)91?Jﬁi§f?1g I?Rt’[i iﬂﬂrﬁgb%

e colon.

al so be applied to the bile acid binder for dellvery'to

O-T 2003 TPIURSS10 12 Pharnaceutical additives PCT/ SE00/ 00755 Del ayed
rel ease coatings may be obtained by one or nore) separately or in
conpati bl e conbi nati ons of pharnmaceutically acceptable ingredients, in

amount s cageitabld bild adid BinQeksirer | | ease properties. As
coating |ayer) thle_ fol | ow ng ps{%&g%nmgﬁbsr\l/detﬂ%gﬁ%% ér%crasﬁn%ég%{b qhafgstygmine

met hacty| i ddiotestipploOyeradeantagelis thaot dusebobite RIid Bldas MigH b keMBHORKAn

met hyl cel | ul ose pht.hal ate, hydroxypropyl nethylcellul ose acetate succinate,
pol yvi nyl (X‘Eéﬁeé?@eub‘ﬁﬁﬁj&ﬁ%f%)‘reé@‘?%I°6§£0la-°(§€fpma in singleltienthent comphising net hyl

et hyl cel | h sui tahl.e enferi.c coating |ayer _polyner(s).
Theycoat ! zgg@?g§é§rlg%{§l%nﬁ)err. l% 150w dose 8Ibbxﬁa acid binder any p0551glc side effcréts c)z/iused( )

by poor tolerance of the patient to the therapeutic dose could also be avoided.

20 A further aspect in connection with such a combination therapy is that the bile acid binder
could be administered in a dosage form with colon release, ie. delivery of the active dose
of bile acid binder in the colon. A possible risk of receiving an excess of bile acid in the
colon by treatment with an IBAT inhibitor could be avoided by co-administration of a bile
acid binder with colon release. Thus, any excess of bile acid in the colon, with a possible

25 risk to cause diarrhoea, will be bound into a resin. The dose of the bile acid binder could be
kept low due to an effective use of the dose by such a colon release. The colon delivery of
the bile acid binder can be obtained by a formulation comprising a core containing the bile
acid binder and optionally pharmaceutically acceptable excipients, and a coating of said

core with a delayed release membrane adapted for colonic delivery. Technologies to obtain



io al so be conmposed of filmform ng pol yners being sensitive to,0 h@gv _
| um nal conponents than pH, such as .bacterial degradation or a ohp'hbﬂmﬁ3
t hat has WQ8K681¢ensitivity when it is mixed with another PCt/BEfmITSNG

pol ymer. Exanpl es of such conponents providing del ayed rel ease to the

i ntended regions are; polynmers conprisin§ azo bond(s), polysaccharides such
as pectin and its salts, gal actomannans, anylose and chondroitin,

di sul phide ~s polyners and gl ycosi des. The del ayed rel ease coating or an
addi tional _c ah%p. of gre fornmul ation may contain other filmform ng

pol yners b¥Ad 5&9 S drpgsve thecqlep are fay frample described in Pore Desshorinatt and
reasons or I [ he drug rel ease. Materials to be used
for such pblﬁggtggp Oﬁ‘ﬁﬁéfl&%‘?’.g.ﬁéﬁﬁg}% not limted to; sugar, polyethylene
gl ycol , pol yvinyl pyrrolidone, polyvinyl alcohol) polyvinyl acetate,
hydroxyprogyl cel lul ose, nethyl cellul ose, ethylcellul ose, hydroxypropyl

net hyl cel | bumkes gevembaspyereoftht delentibn ar thackhe foranithtnb @4 be 518D s@h RGO i N
m xtures. 's Adgi tives, such as di spersants, colorants, pignents, additional

pol ymers e®gHapd frmatationadnpisalid formugtione theaearyérann be amiriolithic kuctgasablets
anti-foam | so _be i.ncluded intg the coating |ayer. Oher
conpounds Hnlgcya g‘@@%z}d‘gﬁﬁ?@ﬁ&p&a thig ﬁf%ﬂ!%ﬁ"&k%gg&t%ab{% PepFueasempiisingsi on
of aci di ¢ gasl ldogteH whRESr & i ; Lal; . A ~C~~ 2003 .
04162810 13 PCTI SE0O) oo%%ﬁ#ﬁ?q%g'gt? ?‘*ESC‘ Fg{'/‘g?’gﬁﬁéym‘%}ﬁ‘s“%ﬂ?gﬁ?‘%ﬁ ﬁ°a‘°‘y\9““5-

phar maceut $eral-solideerdidafoirmulatiand ¢ani brerdenihi3tepdd i sapslaed udbigasharh cal

properties, Stich | asticizers are for instance, but not restricted to,
triacetin, VRUgFs dhganost peeferred fopmylation i ancaral fesmplation stidiuasyl taldebarcat e)

tyl | | | I | bat
othor B acciapicROEELMY BB Sl Bnds ofhelfey, Bhe ERTRFRR Glackietpramye.
pr ef er abl ycanpdih Tione0.05% 0SB of BE AEYW cdntbdiuBli 34 %x&ﬂié(ttlﬂ'et\ﬂﬁ-{ §@%§§t§?¢g\tically

pol ymer(s), selected plasticizer(s) and the applied anou

pol yner ( s)acceptableesperieat orqphaviiactuidatly accepitale exapienwnol i t hi ¢ drug cont ai ni ng
cores for subsequent coating with a del ayed rel ease nenbrane or as a matrix
for coated nultiple units, additional io ingredients nay be needed to

obt ai n sui pable;dHa operties such as binders, disintegrants, bulk
agents, gl i’?f?hts? Iub?ipég%‘rzlt{:g{sl?pand coatings agents without effects on the
drug rel ease such as water soluble polyners, anti-tacking agents)

col ourants, pignents and waxes. Ingredients well known for such usage are
for exanpl ENGERre masesipl for the-paitshboho fablshmemtic individadl peMeispae bt sonstinited

edition, . r eutical .Press, London. is Preparation of final dosage
For . Coat yoring © FHSRaLoiRinies The corsangtimy brbbmagmaeer bycragasauss ¢
tabl et excThd &tk e tal - o101 L Sik tic s and
ot her pharmaceuti 3'5‘?#’?& a@ggépt!t‘)aeﬁf {enég)é%)@g%% %fé%ﬂﬁf??%gﬁag%drsr%rc lellé‘gg{(? nlgﬁ{hf)c

t-abl et s. Tabletsonppseles egranwied, ptllets odpt pamieldsyor copalsd with filmforning

nmechanf’al stabili ty of the tablet during packaging and transport. Such a

t abl et e | t.i ol it tablet or. :
convent i onai o areRus B G BRcHEFis e ol sy omeh GivrBluidhef g

agent s, codubstaacd thrauptiom theredit matdriadt her additives to inprove zs the tabl et
appearance. Suitable drugs for the new fornul ati ons are | BAT i nhibitor
conmpounds such as descri bed

The active substance, i.e. the IBAT inhibitor compound, is optionally mixed with further

25 components to obtain preferred handling and processing properties and a suitable concen-
tration of the active substance in the final mixture. Such components can be binders,

surfactants, lubricants, glidants, fillers, additives or other pharmaceutically acceptable

ingredients, alone or in mixtures.



in the above-di scussed docunents, hereby incorporated by refer m Qﬂ\ﬁ\o
00/ 62810 14 .2 0 0~ ~ Z003 PCT/ SEO0/ Q0755 The | BAT i nhi bitor coﬁgﬁ 2, | d

al ter nat iwebyeiseo a | ow permeability drug as defined in theperseoonorss

Bi ophar maceutical C assification System proposed by FDA. A conbi hation

t herapy according to the invention shoulghpreferably conprise

si mul t aneously, separately or sequentially adm nistration of an | BAT

i nhi bitor conpound and a bile acid binder. The IBAT inhibitor could

pr ef er abl ySaid céremmatb@dlaghayf 1 prl | phedis igh! id.pinder could
preferably be fornul ati onyffopr b{j:l%%é?ﬁq?&eﬂlﬁgﬁéa%@kﬁflggﬁgmﬁ{é&ﬁgéﬁ? 1T use
of the i nstyisenulgiorne! thhingneieus fallmivetl drymonairession feho@higied andibia,
present invention can be used in the treatnent of hyperchol esterol aenmia. A
sui t abl e Unidiredsenpiedsion/ &le)in¥etif ‘ . ' el ght )

condi tion and di sea%bg severity. Tﬁgeazgggiﬁﬁégﬁnﬁégg%gs@ggﬁm?y is to be
used for prlphyg equipment.in the treatnent of severe conditions) as well as
the route of ~s administration. The daily dose can be adnm nistered as a
singl e’dose or divided into two or nore unit doses. An orally administered

daily d f I phi bi t [ f bl ithin 0.1 - 1,000 ,
oret or abi &9 e iantHaton Mlicr Rt e Spven ntrreiingmenchiys meentineed n.
present | nueicktoreshfmebd M6l @Mlefledihieiin fen1 ek SRV i Shirg!

tract provides a reduced system c exposure, ‘as can be reas Wiglhg ar ea
under t he gianujatirigsobations mdtrandavittant theragdRidnl SFEbifdEY & (AR} of WBiWes

naintainiqgggr evengbgcreasing the therapeutic effect, as e.g. neasured by
ser um chol™BENEISS 1 BYKE fispRY-granwatisinriaeifhrid bhér apy conpri sing an | BAT 0
i nhi bi fpor and a bile acid binder conprises ?s preferably a | ow daily dose .
of the bile acid binder, such as less than 5 g of a resin, and nore

pr ef er abl yFdr eleswetg@randagng Me®@o8a @/hérUrbanié tHvemk i ' acid
bi nder coul d be constr uct ed by any of rf’he ab(‘),ve 1 egéﬂsgsg ‘8?% %%%nggle or

del ayed r endsleutilizedip ardpareghe grapuldtif solutidf Dudko QAViERBIdh R COA SRR RQ755
15 The fol]l Oé/vi ngrcontg;%l a]%ed Exa}[ml gs are intended to illustrate) but in
no way |i mfe VAR SAptese. i Hds Pessiile fumto thyapampesitian pthasnistute. A f or rmul at i on
having the follow ng conposition can be prepared:
15 Homogenous core particles can also be prepared by techniques such as dry or wet milling,
freeze milling, air-jet micronisation, spray drying, spray chilling, controlled crystallisation,

supercritical crystallisation, emulsion solvent evaporation and emulsion solvent extraction.

The core material may also be produced by extrusion/spheronization, balling or

20  compression, utilizing different process equipments.

The size of the formulated core materials is approximately between 2 and 14 mm,
preferably between 3 and 9 mm for a tablet preparation, and between 0.001 and 4 mm,

preferably between 0.001 and 2 mm for a pellet preparation.
The manufactured core material may be further layered with additional ingredients .

comprising the active substance and/or be used for further processing.

Alternatively, the core material may be heterogeneous with an inner zone, for instance a -

30  seed or sphere, not containing the active substance. A layer comprising the active



anount/ capsul e (ng) ~o I BAT inhibitor conpound ( 1, 5-benzot hi azzaqjutm)T %q{g
Non pareil spheres 500 Ethyl cellul ose 2 Hydroxypropyl net hyl |0se

i's Eudr agiwb oek®$lod5 25 Triethylcitrate 2.4 The active drug j ssol ved
together with ethyl cellul ose and hydroxypropyl cellul ose ?g%l‘:&zoog}fshanol

99 % The mixture can then be sprayed ontq the non-pareil spheres in a
fluidized .. ,. . , Zo bed apparatus. Thereafter, the pellets can be dried
and aerated to renove residual ethanol. The Eudragit L100-55 di spersion
with addition of triethyl citrate can then be sprayed onto the drug beads

in a flui dsztetinoecndppabadilysphafiubcReeany hiceptBR GeRGHE, AaasiRAs s Hrabl! | ed
in hard gel ati ne capsul es after drying and sieving. zs Exanple é A

f or mul at i P& ng the foll owi ng conposition can be prepared: WO 00/ 62810
16 anount/tablet (ng) |BAT inhibitor conmpound(

1, 5- benzot hi azepi ne) 10Si I i con di oxi de200s Povi done K-2520Eudr agi t

FS30D30M L Sodi f 0 C~~ 2003
PCT! SE0D/ O0TER o TRACIE A teREe BORRB R, Defftatly. i ok el cappregne

onto si}i canydie@ohda vl 85ineft |18/ePIEHRphRUAIIAR silfacd b{efoﬁ%m&%f&%{ p&%ﬂaig@ng

apparatus. The drug pellets can be dried in an oven a

Ther eaf t er active| sapatancsfis Pppliedomeo the2bed/sphede appl i ed on the beads from an
ethanolic solution in a fluidized bed apparatus. A final coat of Eudragit
FS30D di spg‘_éslﬂ%ileecan be applied thereafter in a fluidized bed. The coated
beads can H¥° sedd/srheres maycsomeprisstdiffeiencoxidés, atlbieses nugamidpalymetsaady |

furrar ate | Behdr fatdelal2Rfdns YPREAHGNEL WERTRLES ees%ccgs%p‘xgrgé ?r}aff ‘comprise different

10 inorganic salts, sugars and other materials, alone or in mixtures. The size of the seeds may
vary between approximately 0.1 and 2 mm. The seeds layered with the matrix containing
the active substance are produced either by powder or solution/suspension layering using

for instance granulating or spray coating/layering equipment.

15 Processes for application of delayed release membranes

Delayed release membrane can be applied to the core material, being a monolithic tablet,
multiple units or a hard or soft gelatine capsule, by coating or layering procedures in
suitable equipment such as coating pans, coating granulators or in a fluidized bed apparatus
20 using water and/or organic solvents for thé coating process. Also powder-coating prin-
ciples may be applied. Another possibility is to apply the coating by microenéapsulation
techniques such as coacervation, emulisification with subsequent removal of the solvent by

extraction or evaporation, ionotropic gelation or congealing.

25 Such delayed release membranes may be applied on core material comprising the IBAT
inhibitor for delivery to the distal small intestine and optionally also be applied to the bile

acid binder for delivery to the colon.



2 0 C~~ Q03 mCLAIMS 1. An oral pharmaceutical formulation conprising an
i nhi bi tor compound of the ileal bile acid transport (1BAT inRiBi 5&3 2003
conpound) waneb/@sphar maceutically acceptable carrier, Whereil,&.rz?Q:gom07 5
formulation is designed to deliver the |IBAT inhibitor conmpound 1 n tﬁe
ileum 2. The oral pharnmaceutical formnul ghion according to claim1, wherein
the formulation is designed to deliver the |IBAT inhibitor conpound in the
ileum by rel ease in one or nore parts of the body selected fromthe distal

j €j unum an% proximal ileum and/or directly in the ileum 3. The

formul at i ok "4EBEEEIAG adsitivesai m 1, wherein the carrier is designed to
deliver the |IBAT inhibitor conpound in the ileum 4. The fornul ation
according to claiml, wherein the carrier is designed to release the |BAT

i nhi bitor CRIBRY ' [ LiE] in the proximal ileum 5. The
formul ati on acco?glie!rllégE C%gﬁ%%ylﬁ%e %@h#%%?g?%mf% Belﬁ',reta%é’lr 1 ¢Pmpatiblsar ner

i s desi gnedombirgitiegs 6f pHafmAdeMiEA] i i nhi hi ound, in the
upper part of thel_ srralplmai nt estli ney?@g:@pt;i!_l?]lglirg%?d&u a'tl%‘gﬁlog}é%grar(i?tﬁgptf%atﬁqﬁ? one
of claifs 1°ach the inginderaleash propeatiasase titingllaye; thei fllomar bH sandgbayed

rel ease foro | at i on.b7. ng formul ati on according to claim6, wherein the
f or nul at i oR°PPEIT HESPSRAPHGE: &% Tafthagsylig aqid eopolymersseiulmke acetatephihinlag, t he

t h. 8 ' ' t |l aim 7, in the | BAT
i bi tor - SR Y ey RUAGSHhARe) RefipRietrsh st vl blose Reeiagt i e, o.
The for nul stdoimate pobivitiyd dcétte phetalitd ce MBS Bl Ll BRI iRl c%ﬁ%ﬁ:&%]'eﬁ‘ﬁb' tor
Y

conpound fromthe del ayed rel ease fornulation I's triggere
di f f er enceSelHHPsgeehellap or pdicuswitablarentericeonting layer mlymer(OBhd@atifih %Ker may
BAT

formul gfio rding t ny.one of clains 1 to 9, wherein the T
i nhi bi ?%r g‘éﬁg’gﬁﬁﬁ“’?g"da&fﬁﬁf"fﬁé@wg&ﬂlww bging gensiti veapiothay laminaheomponents

Bi oph_ar MaLC eHalni pHR suéll #55dctdrfaPlidPiHation or a component that has such a sensitivity when it is

mixed with another film-forming polymer. Examples of such components providing
delayed release to the intended regions are; polymers comprising azo bond(s), polysacc-

harides such as pectin and its salts, galactomannans, amylose and chondroitin, disulphide

15 polymers and glycosides.

The delayed release coating or an additional coating of the formulation may contain other
film-forming polymers being non-sensitive to the luminal conditions for technical reasons
or chronographic control of the drug release. Materials to be used for such purpose

20  includes, but are not limited to; sugar, polyethylene glycol, polyvinylpyrrolidone, poly-
vinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, mcfhylcellulose, ethylcellulose,

hydroxypropyl methylcellulose, carboxymethylcellulose sodium and others, used alone or

in mixtures.

25 Additives such as dispersants, colorants, pigments, additional polymers e.g.
poly(ethylacrylat, methylmethacrylat), anti-tacking and anti-foaming agents may also be
included into the coating layer. Other compounds may be added to increase film thickness

and to decrease diffusion of acidic gastric juices into the core material.

a
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phar maceutical_ formulation according to claim16, wherein t
bi nder0i s iagredights. may be needed to obtain suitable technical properties such as binders,

disintegrants, bulk agents, glidants, lubricants, and coatings agents without effects on the
drug release such as water soluble polymers, anti-tacking agents, colourants, pigments and
waxes. Ingredients well known for such usage are for example described in “Handbook of
pharmaceutical excipients”, 2™ edition, 1994, Pharmaceutical Press, London.

15

Preparation of final dosage forms

Coated units may be filled into hard gelatine capsules or mixed with tablet excipients, such
as fillers, binders, disintegrants, lubricants and other pharmaceutically acceptable addi-

20  tives, and be compressed into tablets. The compressed tablet is optionally covered with
film-forming agents to obtain a smooth surface of the tablet and further enhance the
mechanical stability of the tablet during packaging and transport. Such a tablet coat, which
may be applied on a multiple unit tablet or a conventional tablet, may further comprise
additives like anti-tacking agents, colourants and pigments or other additives to improve

25 the tablet appearance.

Suitable drugs for the new formulations are IBAT inhibitor compounds such as described

in the above-discussed documents, hereby incorporated by references.



20. The pharmaceutical formulation according to claim 18, wherein the bile
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di arrhoea during therapy conprising an |BAT inhibitor conpound. 25. An oral
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formul ati O{Pw?) cordi ngdto eithgtrF?g)Lécl ainms 25 or 26 wherein the bile acid

bi nder is acris§Pfd bisdereguld preferablebe formulation fon ealomrelenseor ding to cl ai ms
25-27, wherein the IBAT inhibitor is a benzothiazepine, particularly a

1, 4- benzot hi azepine or a 1, 5-benzot hi azepi ne. 2 0 ~~i~ 2003 zo 29. The

phar maceut Medical axdrpHaahbsntiasage of @ ihGerddyy one of clains 25-28, wherein =
the 1 BAT inhibitor and the bile acid bi nder are adm nistered Q
si mul t 4heously, separately or sequentially. 30. The use of the

h t4 f |.at di ng t f clains 25-29 in th
manf act ur Sophataith R BnaG50 Aeloreit ol rsariateniien son bisedioths o
treat ment @dath¥RUTHYPLRALIBEO B Ema. &é?iuﬂi@uxgg&%sgwﬂ \Paﬁgin %g%lf)tglﬁtftglrt%e of a

formul ati on accordi nhg to any one of al s Int

nedi canentpatigntsibody weigthecontinfoinydnd diseaseseveitor TR 8édeGvilll %) dBBEd 61 ift is
subj ect sufferi %g from or susceptible to, diarrhoea during therapy
conpri si ng°&% Yseshieriprerhyiaxis oAb uipAimeniof savere conditionsy anwelAEn the roAtef A;

ACA YA 'idﬁu'nﬁtr@tibrﬁ The daily dose can be administered as a single dose or divided into two or

more unit doses. An orally administered daily dose of an IBAT inhibitor is preferably

within 0.1 - 1,000 mg, more preferable 1 - 100 mg.

A pharmaceutical formulation according to the present invention with a targeted delivery
20 in the gastro intestinal tract provides a reduced systemic exposure, as can be measured by
the area under the drug plasma concentration versus time curve (AUC), while maintaining

or even increasing the therapeutic effect, as e.g. measured by serum cholesterol reduction.

A combination therapy comprising an IBAT inhibitor and a bile acid binder comprises
25 preferably a low daily dose of the bile acid binder, such as less than 5 g of a resin, and
more preferably less than 2 g. A dosage form with colon release of the bile acid binder

could be constructed by any of the above described principles for delayed release formu-

lations.
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The active drug can be dissolved together with ethyl cellulose and hydroxypropy! cellulose

. in ethanol 99 %. The mixture can then be sprayed onto the non-pareil spheres in a fluidized
20  bed apparatus. Thereafter, the pellets can be dried and aerated to remove residual ethanol.
The Eudragit 1.100-55 dispersion with addition of triethyl citrate can then be sprayed onto

the drug beads in a fluidized bed apparatus. Subsequently, the coated beads can be filled in

hard gelatine capsules after drying and sieving.
25  Example 2

A formulation having the following composition can be prepared:
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Eudragit FS30D 30

Microcrystalline cellulose 250

Sodium stearyl fumarate S

10 The active drug can be suspended in water and sprayed onto silicon dioxide cores of a
predefined size in a fluidized bed apparatus. The drug pellets can be dried in an oven at 40°
C for 24 h. Thereafter, a layer of Povidone K-25 can be applied on the beads from an
ethanolic solution in a fluidized bed apparatus. A final coat of Eudragit FS30D dispersion
can be applied thereafter in a fluidized bed. The coated beads can be mixed with

15 microcrystalline cellulose and sodium stearyl fumarate in a mixer and subsequently

compressed to tablets.
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the formulation is designed to deliver the IBAT inhibitor compound in the ileum.

2. The oral pharmaceutical formulation according to claim 1, wherein the formulation is
designed to deliver the IBAT inhibitor compound in the ileum by release in one or more parts

of the body selected from the distal jejunum and proximal ileum, and/or directly in the ileum.

3. The formulation according to claim 1, wherein the carrier is designed to deliver the

IBAT inhibitor compound in the ileum.

4. The formulation according to claim 1, wherein the carrier is designed to release the

IBAT inhibitor compound in the distal jejunum and in the proximal ileum.

5. The formulation according to any one of the claims 1 to 4, wherein the carrier is
designed to give a minimum release of the IBAT inhibitor compound in the upper part of the

small intestine.

6. The formulation according to any one of claims 1 to 4, wherein the pharmaceutical

formulation is a delayed release formulation.

7. The formulation according to claim 6, wherein the formulation provides a lagtime of

about 0.5 - 2 hours after emptying the stomach.

8. The formulation according to claim 7, wherein the IBAT inhibitor compound is

released during the first hour after the lagtime.

0. The formulation according to claim 6, wherein release of the IBAT inhibitor
compound from the delayed release formulation is triggered by the pH differences between

the jejunum and ileum.
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11.  The pharmaceutical formulation according to claims 1-10, wherein the IBAT inhibitor

is a benzothiazepine, particularly a 1,4-benzothiazepine or a 1,5-benzothiazepine.

12.  The use of a pharmaceutical formulation comprising an IBAT inhibitor compound
with targeted delivery in the gastro-intestinal tract according to any one of the claims 1 to 10

to reduce systemic exposure.

13.  The use of a pharmaceutical formulation comprising an IBAT inhibitor compound
with targeted delivery in the gastro-intestinal tract according to any one of the claims 1 to 10

to enhance the therapeutic effect.

14.  The use of a pharmaceutical formulation according to any one of the claims 1 to 10 in

the treatment of hypercholesterolemia.

15.  The use of a pharmaceutical formulation according to any one of the claims 1 to 10, in
the manufacture of a medicament for the prophylactic or therapeutic treatment of

hypercholesterolemia.

16. A method for prophylactic or therapeutic treatment of a subject suffering from, or
susceptible to, hypercholesterolemia, which method comprises administering to the subject a

pharmaceutical formulation designed according to any one of claims 1 to 10.

17. A pharmaceutical formulation for simultaneous, separate or sequential administration
in the prophylactic or therapeutic treatment of hypercholesterolemia, which formulation

comprises an IBAT inhibitor compound and a bile acid binder.

18.  The pharmaceutical formulation according to claim 16, wherein the IBAT inhibitor

compound is a low permeability drug as defined in claim 10.



10 10 10!, 1$10%& ()-  FY. 109%& () - bbcddef aBuV70&9" $10%&' ()-!9" $109BB& () -
109B&' () - F L109B& ()-

1098& () -3"10%B& () - f cgf ggghi a?uVv70! " ' 1098B& ()- (! 10%& ()- ($s&| " 0%3&'()
"109B& ()-"!1109B& ()- fY' 109B& ()-& jojjjjjjjaBo!10% & ()-s10% & QLT 200
%8%?5\(710%0%2‘) 51109B& ()- ' 109 ()-(jjykl I PmaBaB0! Y@

' Y100/ " 109%4.& ( "10% & 10% { Pm nGo
opdqq aBOB Bh: F@tm r:% %P%O(gms 36%@/&8 her lh-th% 41@%30%/&-
"S$%Qe4414&'() grrr rJrrrr{\ =0! f 3109B&' () -

1098& () -1 #L"109BB& ()-M L"1098B& ()-M 10/ 10/ 10/
y5! 10% & () - zr s&sAsss+t A?2{\ =0! $f &' 109B& () -

12109& x1 z10YBB& 098 9B& () -
109B& g§) 34t Fﬁbal-r\ma\?é‘z}‘c@ tilwg@f%tl%,gg gg/ggclgi){%%&vl{efein the bile acid binder is
@: 10988, formuPiion WBRLIEN refeat@?B& () - (' 1098B& () -. v: v=vPvhvi vj vwi @@
10% & ()-g0 100/ & ()-g 10% & ()-9gL310% & ()-10% & ()-10% & () - vvvVvVvVvVvVXxX"?@
%8(0; z ()-9 10% & ()-90 10% & ()-g 10% & ()-g0 10% & ()-gvvvvvvvVv}i~ F@ O
° @l_ 9 The use of a pharmaceutical formulation according to any one of claims 16 - 19 in the

treatment of diarrhoea during therapy comprising an IBAT inhibitor compound.

22.  The use of a pharmaceutical formulation according to any one of the claims 16 to 20,
in the manufacture of a medicament for the prophylactic or therapeutic treatment of

hypercholesterolemia.

23. A method for prophylactic or therapeutic treatment of a subject suffering from, or
susceptible to, diarrhoea during therapy comprising an IBAT inhibitor compound, which
method comprises administering to the subject a pharmaceutical formulation designed

according to any one of claims 15 to 18.

24.  The use of a bile acid binder as prophylaxis or in the treatment of diarrhoea during

therapy comprising an IBAT inhibitor compound.

25.  An oral pharmaceutical formulation comprising an IBAT inhibitor compound and a
bile acid binder, wherein the formulation is designed to deliver the bile acid binder in the

colon.

26.  The formulation according to claim 25, wherein the IBAT inhibitor compound is a low

permeability drug as defined in the Biopharmaceutical Classification System FDA.

27.  The pharmaceutical formulation according to either of claims 25 or 26 wherein the

bile acid binder is a resin.

28.  The pharmaceutical formulation according to claims 25-27, wherein the IBAT

inhibitor is a benzothiazepine, particularly a 1,4-benzothiazepine or a 1,5-benzothiazepine.
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