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del i ver Pease -BAP PHHflisi¥dr conpound in|the ileum The | BAT inhbitor
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It is well known that hyperlipidemc conditions associated with el evated

concentrations of total cholesterol and | owdensity |ipoprotein chol esterol
are major risk factors for coronary heart disease and particularly

art her os®ON0$2819. Interfering with the circul ati on of bi | BCESE@HWESt hi n t he
| umen of the intestinal tracts is found to reduce the |evel of cholesterol.
Previous ::: zo established therapies td reduce the concentration of

chol esterol involve for instance treatnment with HMG CoA reduct ase
inhibitors, preferably statins such as sinvastin and fluvastin, or

treat i | i | SRR }Efgﬁﬂg : &%f}{nm,@ acid
bi nde%ﬁ%ﬁﬁ%ﬁgﬁ%wgggf&ﬁ am né'%grﬁ ch%ﬁégﬁggﬁe e recent H’/ﬁl‘
proposed t herapy involves the treatnment with substances with inhibiting
‘effect on the ileal bile acid transport systemzs (IBAT). Re-absorption of
bile acid fromthe gastro-int eRBIELIROFTHEINVENTION mal physi ol ogi cal
process, which mainly takes place in the ileumby an active transport
‘mechanismcalled ileal bile acid transport (I1BAT). Inhibitors of |BAT can
be used ing,the treatment gf 30 hyperchol esterol aem a. See far. instance

1 nt er ot 155 PRPeR L0 adoses bp 2 Bl EpdeulicR Sosdgsonm campiipng o

PCT/ SE00/ Q@Hinch WNMYViShBIrG Ffenbs tﬂaqréhrrmé%apﬁmpsats%t&h?mmpM&gft Les”,
Bi ochenica et Biophysics Acts, 210 ( t994) 255-°287. Thus, suitable
conpounds speviicadlysie kiosagkifbim or spitkBATN thettreairhgnt af Gypdreimlessedlabmian Thdre
treatment of hyperlipidaem c conditions. Several chem cal conpounds

possessi ndEREAN pisarelates tampguipciyng progetses ansibn usreldhe Hegpe &xm indhe

4-nstance DI ' [.AZ ][ . il [

It ernati SeBPpE pERTMBORNEAL LA AR RRRE TR SN BB ot vo

96/ 16001; seisstdrs s ibhibithigrfpt He B AT E EoBbidalioh WithebiRlacidtahddral ent
Application, Publication No. WO 94/t8183; different heterocyclic conpounds
descri bed simulianeeishasepmzitlyRatsequenipllil adnainisgration of ghivp shbstangesiend he

94/ 18184; and %} 4- b%nzot hi azepi ne-.1, 1- di.oxi,des, descri.bed i n Iﬁnt er nat i onal
Pat ent AppFT SaPFESUOBADIes (L HESRANIACIAR 08 S1 s prmaqentiGe! dosaee{otie her eby

i ncorporated by reference. Further, especially suitable conpounds for the
present invention are for instance is benzothiazepines with | BAT activity
descri bed in I nterndd ACGKARPHENENOFAHIE I FENTTONADND ERIORARD. WO 96/ 08484;
bile acid resorption inhibitors described in International Patent

Appl i dation, Publication No. WO 97/33882, WD 98/ 07449 and WO 98/ 03818, and

EP- A 0840585 iR Gy AL Htcril B ERbulbune £ B INARR Boncriadins 0 110
EP-A . 0 Otadibdblesadrdl 00 iwhidehsiey BpdpesteihoReRFd @k SirRfbr bigk FR{RE Breeronky t her
conpounds of interest can be found in International Patent Application,

Publ i cat i drarndisease 204 paaicuRyly\anhesdawel. ltatferipzovitiptegiculation effbilghicids ar e
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ceqrpounds "¢
20  established therapies to reduce the concentration of cholesterol involve for instance treat-

ment with HMG-CoA reductase 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

a5 (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



a neans avail able for use in conjunction with pharmaceuticals. For

i nstance, the dosage forns can be a daily dose which is adm ni stered once a
day or beypgeghsipded to be admini stered several tines a /sEVb/00755
alternative in a sustained release form Suitable dosage forns are’ 1 ntended
for oral adm nistration. W O 001 62810 RCT/ SE00/ 00755 All

benzot hi-azepi nes, however, will not be effective as |BAT inhibitor

conmpounds. Thus, diltiazem which is a 1,5-benzothai zepine, is a cal cium

bl ocker with coronary vasodilating activity (see The Merck | ndex, Merck &

Co, Inc., Xdnkysethic a&&ﬁﬁhavﬁhc Mokholwérblernﬁspmpbrde@"Imbbmsnht@& BiophyB3RA,

dilti azem has no acti vi t%/ %eneral phar maceuti cal drug subst ances w | |

be absor bed§t® ltZH@(lRﬂ%Q Sr28(7) Thust @8tablessompodndshigavisiosueh datiipiterydBAM  amount
will reach i]l.e en a tered i conventional oral dosage form :
| rrespect i \?(SUB#V R il5) Sedﬁgfm {?c,l?‘? B'ﬁatB‘F“‘tq‘fZ‘ REIPHAREBYGE FliNSsage form it

shoul d provide contact for the active corrpound, e.g. inhibitor of |BAT,

with the com~o pound's site of action in the body, for exanple in the ‘
i eum The Sebensbcpimion composhRl parsetsin JiREUBAT d&uggy%@é reb &t Poceigb &R Ed

phar maceutical dosage fornms for the descri bed | BAT i nhibito conmpounds

However, népefafingtanse dypolipgdacmicbeanzoihirzeping pempbumdswiaycribed ab Iaématonat!| ease

R e lﬁ%y%ﬁ*@n%wg&sg w08 OIS Earcueossddist shec
0 11 er eRiapeities cHUON GO RNmANAL SALL A fiSRtH) BEIARE K PO AR LLCA

dosage form uces and mnim ses apsor [e]y| 'ut1 on

in the | umdifitrendrtesdyctit cémpodndddescribedin E@mddbnﬂ“ﬁat&ﬁd&( ppIRhGSE t he acti Ve@
subst ance %I BAT i nhi bitor conpound) reaches its site of actl on. :.:

It has BeekupHeAsoadip (MRO4ABISH addot-eizothizepinet hb-dipxidasalesoribed i naI

menbr ane, | BAT | or..caul tera po stens sim | ar
to | BAt her ﬁgﬁlagﬂg rﬂ\‘%lteél é?glfcé‘HP'&dPé#’P e C’éﬂ%%gh’h%%{ﬁ@% %lil é‘%‘ﬁ’é"e}é‘?rﬂé‘bl e
phar macol Oﬁwo%d%g?@fefe Xicological effects. This =s could severely limt
the clinical usefulnéss of I'BAT inhibitors especially in the treatnment of
-hyper,chol esterolaem a, i.e. conditions associated with el evated

concentra-tions of total cholesterol and | owdensity |ipoprotein
chol est er offurther, especially suitable compounds for the present invention are for instance

15 benzothiazepines with IBAT activity described in International Patent Application,
Publication No. WO 96/08484; bile acid resorption inhibitors described in International
Patent Application, Publication No. WO 97/33882, WO 98/07449 and WO 98/03818, and
in European Patent Application, Publication No. EP-A-0864582, EP-A-0489423, EP-A-
0549967, EP-A-0573848, EP-A-0624593, EP-A-0624594, EP-A-0624595, and EP-A- .
20 0624596, all of which are hereby incorporated by reference. Further compounds of interest <
can be found in International Patent Application, Publication No. WO 99/32478, WO

99/64409 and WO 00/01687, all of which are hereby incorporated by reference.

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.



performed by an so effective IBAT inhibitor may |l ead to increased | evels of
bile acids in the | ower parts WO 00/ 62810 4 PCT/ SE00/ 00755 (col on) of the
gastro-i MQ@8¥428H tract. Such an increase of bile acid coRCBRENENS in
the distal regions could potentially generate diarrhoea and di sconfort to
the patient. The present invention providdes a new approach to nininise the
concentration of free bile acids in the colon and thereby reduce the
potential risk of adverse events by co-admi nistration of a bile acid binder
t oget her V\%hh thog I BAT i nhibitor. HovFvefr, .the conbination of an_ | BAT
i nhi bi t or ‘AHFeREHMPEEPRES PN e Wil BORDSFIERGH¥E 8F ﬁa%@&?‘lﬁ)‘ﬁ%ﬁﬁmup‘#@ﬁé&above
pat ent appkit I ORS; i ish] : i phihit .. _The r pose of
e R G s L g T D
| over i ng edctivitagsee dthetNMiarck heleMercRifd CohBice 126 &0, 998! p.t922Y. WHEResdect to
conbi nation could be used to mnimse a potential risk for to diarrhoea
connect ed hbitiqe{iBiAThddiiazsm hasaoativitBRI EF DESCRI PTI ON OF THE | NVENTI ON
The aim of the present invention is to reduce the problemw th undesirable
side effects of is |BAT inhibitor conpounds by providing a pharnmaceuti cal
formul ati of, i [q(=TelN1 o ] xposure while I ntai.ning or
enhanci ngq?ﬁz‘gﬁgyﬁgltb}e]st er g‘ﬁﬁ:fl%)év.\fg??%%&%ée:gﬂ I %@?alfs e eﬁ,ub © L@@Sﬁ“ﬂ%’i&?*&ﬁl e
system ¢ ednklahésfopeibnly ol saadl aatount WEI re@EBAIN wWhed adhiMErednf a oG Snal THUS,
the present dosage form provides a reduced, ie. mninmum absorption,
met abol i srATakpsagq formohraspectivec! haicorstruction efithe phainfeeettBAT dosalse Bormarit by a
specific t rg]r[sc:it SO in&tto thg site of act(;r’on. .The rel ease is djirected
speci fi calﬁ%ﬁ PrPREe §PAct §9r e PSS SRRPORNG: &t dfubignr of JB A Tnivithithe Gyl
t oxi co|gogi f ; 3 I {S.1 t ally
adm ni st er@hgﬁéﬁtggggagﬁr%ggw gfoﬁg%%rlﬁ lgg’wegt‘*"?‘ﬁ?g %%ﬂe%%ggtfoﬁg%\?ﬁsh a
m ni mum r disaseingfentiakterBATuiiabliphiafraicebeé0 dosdge fo@acde thetdrecritiedtBIAT €j unum
or proximal ileum ?s The present invention provides such a dosage form
whi ch del i1¢ib¥or ¢pmpaynds. ppwevst. nore of fsalorpments desaribe afspacific sy 1 oblain o t he
distal jej i e proximal.ileumor.in the distal.ileum The rel ease
of the drﬁgﬂ%@gf‘ﬁ@? }é%versg%fﬁagg?jdl(g?mﬁfil{ﬁioﬁfjsoéﬁtq e 367 8f #H9%: mal parts; the
duodenum and j-ej unum where drug absorption in general is nost efficient.
Thus, the WO 00/62810 PCT/ SE00100755

15 Contact between the active drug and the site of action can be established in different ways.

The present application describes a new pharmaceutical dosage form which reduces and
minimises absorption, metabolism and dilution in the luminal content of the IBAT inhibi-
tor in the body before the active substance (IBAT inhibitor compound) reaches its site of
action.
20
It has been proposed that after absorption over the gasuo-inteétinal membrane, an IBAT
inhibitor could interact with transport systems similar to IBAT for instance the correspon-
ding transport System in the liver (LBAT) or could provide other non-specific systemic
effects which could lead to undesirable pharmacological or even toxicological effeéts. 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



rel ease of the drug should preferably start in the distal jejunum or
proximal ileum or the entire dose should be delivered directly to the
ileum Prebaoabdiy, the formulation is an orally adm ni ster ﬁlﬁsgti on,
such as a del ayed rel ease fornul ation, which starts to rel ease t in
part of the drug in the distal jejunumorgin the proximl ileum The oral
formul ation mght also provide protection of the drug fromthe acid
environnment in the stomach by an enteric coating. Such an enteric coating
al so protects the gastric mucosa fromdrug exposure and thereby mninises
irritation (mloe}/@nhd gastigeistestinal hmcy Ssth arcimreassaf kiR doaktytrtiddsRAndY

aggr essi vedg éﬁg osu . 10 _An additignal aimof the present invention is

to provide P‘P‘S‘I‘“@Wrﬂﬂ“?@#’e@ﬂ@’ oegeanddigcemdort setie patignal The

adm nistra ri,ses_an | BAT inhibitor dablle .
aci d bi ndeﬁFJ &guwﬂb&nm% %ﬁé‘mgﬁﬁ B PaRin Tﬁ%*ﬁé’?ﬂwaf%ﬁf EYFE/ ‘b‘b%csqsbl e

si de eff ect &&L@aﬂaﬂwﬁé@ ﬁedgt Be! c rhe

If the trartrslport of bI[| e g%l ds ?sel@tﬁﬁggﬁsekd&bégbgrﬁg%% %drﬁ’ Sgljflﬁé

aci ds nighta tilke @ddmadttrecgathermm the MBATanhibitod Heveres e @hﬁﬁﬂat@ni\if %HWRT' by

irritation, nﬂ | ammati on - as a undesired side effect caused by the
treatment Wit “%frfmfj@M}F aeidhhipderdiave REFStavEly Resppeaposdd inttke grove ipdiedt applica-

conbi nati o " aci d for X0 instance a resin
such as chraﬂoqeigt8 %/S?gﬁ%nﬁzmyrﬁc P’ L lor mp8 dﬁlger B‘?"B?Silﬂ FUBEPIEUIOHHY dessribed i n

a dosage f@bmbmahbnmdverbeé@imﬁ;ﬁn&fm Ri ase
formulation will provide protection gﬁlﬁﬁé@f ﬁ’)g}eggrgﬂ’gc%dgt:th%gﬁ%?#gf F{lfﬁ‘l nal
cont ent s i thargis nedriat I[bamuphalcop@ma&omtomlheaelwsedamtmmams\aﬁa%emhhmgklfbe acid -
concentrati 231%1 are hi 8 @é%ﬁglérng' ation will prevent binding of bile E_}
aci ds t'® t AETEOFRCoRmereq Wi FREMRILOr RETABE nul at i on reaches the col on.

Ther eby, maximal bile acid binding capacity wi.ll be obtained in the col on

and any possible gastro-intestinal side effects, such as diarrhoea, may be

avoi ded. Thus, any additi BREEF RICRIPTIORI b TRH therERseoied in the col on
due to the treatnment with the | BAAT inhibitor conpound, would be bound to a

bile acid binder, which the bile acid binder is preferably delivered in the
col on, the ..an ossi bl.e side effects suc di,arrhoea i s so avoi ded.
W O 00/ 628;(3“% %%%ﬁFB@?%%"BE?N‘L‘E%J E%:Rmb%@\'fl@ﬂ neipgirabjo\AideTe iEgqts BAT
i nhi bi tior CORWQHNERor ‘ﬁn&@%@l‘yvﬁﬂﬁéa EH&&&%&&%&@@IE@H%&E &S ces ?O gnds

in the present i nventio are se exhibiti ng act SCreeni

| BAT i nhi bsystergicpirapexoses wiilei haihtatnigex angiiasciak :Ml&&@&qwﬁncﬁﬁfhcbﬁf
found in the references cited on page 2 of the present applicati on. o
Active i ngHEdiTBgch andesirablgsystemin effastscpua e 1oRan othei drigeas; e.gohpwands in t he
pr esent

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 rejease of the IBAT inhibitor before it reaches the distal jejunum or proximal

Heum.

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



i nvention include benzothi azepi nes, and nore particularly
1, 4- benzot hi azepi nes and 1.5 benzot hi azepi nes exhi biting activity when
screenin T inhibiting properties. O these, conpo i th an
oxidizedggiﬁ%ﬁ#ﬁsroup, particularly a sulfone group, in tﬁggng%WEgred ring
are preferred. Furthernore, the presencecof an amne group in the 7 is
menbered ring is preferred. Pharmaceutical formul ati ons According to one
aspect of the invention, an orally adm nistered pharnmaceutical formazo

| ati on of an | BAT inhibitor conpound is provided, which formnulation

rel eases akleasd oftthe dany shoglddesferaly éthe id BARidANERLES or %H?ﬁgﬂﬂeuhﬂo} H}%
distal jejunum in the proximal ileum or deliver the dose directly to the
il eum Suchtize desershpuldiberdeliverkd diredthyi teahalilelgnr el ease in the upper part of
the small intestine, i.e. above distal jejunum a Optinal drub rel ease and
drub binding in the ileumcan for instance be obtained by a del ayed rel ease

for mul at | L al | i th i fied.lagtine. i fi
ol 1y, 1 eatelepatD (B8 b MRH i SPa i B8 RE Folmhiivior otk r At eare.
f or mul at i dormplanes, which benstorerate @8 hdin F&r’ﬂ@f QIR the BRL jéj%ﬁ?&%‘?ﬁe he.

during the pa_ssa%e of the upper part of the small Tntestine:
00/ 62810 POTISEDOrOD7EE: Fialirmalation diiphy 2w proside pasteaipastithe dhig rRFEHENt

i nvention aﬁfﬂow des a hahmaceut [ gal fornulation with a del ayed rel ease of
the | BAT i "tﬂ"ﬂf8PmEBﬁ‘|Bd SFORFCIL Y. B ERISTIF E0RUNGBRGheaN exeriqusatingalse of t he
formul ati I . el mwith a mniounmrel ease of
the activ %%gg,tﬁea%&?ch%lpe Sglﬁ?)g[g‘r@‘lgg]se? ﬁgs"{rﬁgkﬁ(;%greewcylﬂmné‘ﬁ?Se'“l’%'l‘o’b?rrﬁ’.ff’ﬁg to
‘the site alamages ofthe asthe niucospoitially eheded byneERAS O Gnishgpbdafi bi ti on of
the ileal bile acid transport system  Preferabfy, the | 5gtPrre period is
about 8.5 - 2 hours calculated fromenptying fromthe stonmach, and nore
than 70 %A)rt | d be rel eased imately during the next 0.5

d .

- 2.0 hourd, a@ﬁ?ﬂﬂiﬁ*ﬁﬁ%@ﬂﬁ&@&Iﬁwvﬁm 5@;?:%{(,%@ COFRMRAtion |for simpltangeste

houl d b b £ st . i iod, ~
Posage for sauaReh defiebiahiinshhdott vl coRbirkliol EoppAU A TBRTIEPLoe vays

for instandelessidisiaden Bech a corhbieatial Wil\progct tﬁcfp@ﬂérfﬁ}drﬁ‘ﬂnglr P IbIEsi 24T
triggered by pH changes, .redoxx q%ot ential differences or Tum -~s nal
met abol i ¢ RHSHYLxressahbilgacids m thaceloni sugh a5 dizcthogs Ifids crankmmat ofrbilalatidsnt

Ph | .T S :1..109-115. 'S frolled | agti | d
be- ob 51 sk R an AT JRBler e ptcd Bty b defosfittin O colne snbidiive | on
due to erqsadretry diahokal! bPiriQkioh AndfiTRGRhaldY -G0 @Fﬁg@%gesﬁts?déee?ﬁ@f cabSeddlf

formulation interacting with the environnment in
the treatment with an IBAT inhibitor.

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

20 instance aresin 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 tﬁe 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.



intestinal tract. Preferably) the drug release fromthe dosage formcould

be triggered by the Zo pH variation between jejunumand il eum
Al ternatiyel e drug rel ease fromthe dosage form can be chronographic
controllé%spéﬁgﬁpain the above specified time linmts, schQQFE%W“%ﬁstance
described in the European Patent Application, Publication No. EP-A-0384642.

a Wen the formul ation reaches the distaP jejunumor the ileum the drug

rel ease should preferably be either inmediately, with a sustained rel ease

or be based on a conbination of such release principles. The duration of

the drug release for a sustained release formnulation should preferably not
exceed 2 hours. 30 WO 00/ 62810 PCT/ SEO0/ 00755 According to a third aspect
of the invention, a sustGETWABRIEDESSRIPPIONICE THR IS¥ENERONSt ructed by any
known principle, such as eroding or non-eroding matrices, nmenbranecoating .
| ayers or by diffusion or osnotically driven drug release. Suitable

t echni ques@g; .z E%-tconstruct!i on of such fornulations are for instance

descri bed 113101 Unehar maceuti cs, The science of dosage form
design.(1988). An additional aspect of the invention is to conbine an |BAT

i nhi bitor conpound with a bile acid binder thereby avoiding a possible risk
of excess aktibe irgrediends suitabals B ATEHERE 0PSO PNt H e blRBniQfivdnign alE@bsP! | €
acid transport system An excess of bile acids in the visceral 10 contents
may cause EFHPEHGaAstIvVIThwen saneeningctoe BB AT istebiting preglesies puivdbiteax amplesast ment

of a possi side ef.fect, such, as. di arrhoea.i atients_during therapy

conpri si nggcéﬁr?ffﬂ’i‘ing? ?%‘rbecgéﬂ%'ﬁ'ﬁ{i%?ea}%rﬁpcfeéﬁitg?ﬁﬁ?P@ea%‘i’fdhﬁﬂﬁﬁé‘?‘sappb?atg)@ch a
conbi nati on therapy are resins, such as cholestyrmne is and chol estipol. =
One advantage is that the dose of bile acid binder nmight be kept |ower than’
t he ther apbative aigrethess patictlndpsuivble RIBATORRBI©f cdrefoumds th Gl pedsend r eat ment

conprising solely a bile acid binder. By a | ow dose of bile acid binder any
possi bl e sINYENKEPYR mcjude dgnzashjazppinssandiredre pamicelady lihbergathizspines andhé.5-

th ti l.s0. b i ded. A f . t i ti
wth such SeitBRRaEeS AR SoMNE) YRSy fRams PERIET iiP R dhstire B
adni ni st er @dsd, Rompdas@it SbxMiLd sﬁﬂlraﬁol{p?b%é@lmly a%g‘f&%l g},r\sEﬁ,yiP?ﬁe jhe

6]

active dose of bile acid binder in the coloh. A possible rTs receiving

an excess wfmbelrad ring de ipreferel. Eoftionmioye, thegatsenends ad drhinargrduph thafi bi t or

coul d be avoi ded co-adm njistration of a bile acid binder with col on
rel eas® TREOCHAINEIS @ELeE¢d-hi 1 e acid in the colon, with a possible zs
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
col on rel eRisgmatbaicabidmuigbhyvery of the bile acid binder can be obtained
by a formul ation conprising a core containing the bile acid binder and
optionally pharmaceutically acceptabl e excipients, and a coating of said

core with a del.ayed rel ease nenbrane adapted for colgnic delivery. :
Technol Ogiégcqrglré 10 onf, aspect of 1 emventleon, an Braﬁy administered pharmaceutical¥ormu- <

20 lation of an IBAT inhibitor compound is provided, which formulation releases almost the

entire dose of the IBAT inhibitor compound in the distal jejunum, in the proximal ileum, or
deliver the dose directly to the ileum. Such a formulation will minimise drug release in the

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

25 Optimal drug release and drug binding in the ileumn 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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WO 00/ 62810 PCT/ SEO0/ 00755 such a delivery of drugs to the colon are for

- exanpl e described in Drub Devel opnent and I ndustrial Pharmacy 1997, 23:
893- 913. wkueardzero general aspects of the invention are thaectikegod@nssul ati ons
can be solid, sem-solid or liquid fornmulations. In a solid fornul ation,
the carrier can be nonolithic, such as t7ablets or capsules. One preferred
nmonolithic fornmulation is a coated tablet, a capsule conprising small,
coated units or a multiple unit tablet conprising a nultitude of small
coated units. Sem -solid or liquid fornmulations can be adm nistered in
capsul es sihuseicarding tos*\ﬁ?ﬁ"ﬂib%ﬁpéq‘e‘@e PrsentineIntion erevidesc ml@mmmlﬁdrfomwan

inits or depvb i SHElPE BT B BATIob Ry Pt s ridHed FHTS: 5856 1 o
95% of 't h%ﬁﬁtﬂa&%f@mwguwsmw; e QuBlidclinadly gfurﬁgﬁle\k’fthﬁ%nhﬁn@rﬁ?ag:{s@bl e

carrier, or pharmaceutically acceptabl e exclplent reparation o
material iof tihactiverdeserahé tHeedbyfineredsirgr thidbss aviailgble tfdjlﬁnh@;hlr@é theGite bhe

i ndi vi dual pellets can be constjtuted according to di fferent principles.
The core ragtieR ﬂrathenﬁynwdnmwbwwgmag theédplibsipard orsileal hde eciddrapspurai ni ng

h di ff I d h lith
tabl ot s, - GXRel Eergpinthedie e ot st B et raetigie g ppebing | -
O Wh & ROTRRCAGMACHE AhE miShd diah 30 9 8f HEBLe sl bd &Iézﬁegpp%m?ggeg?ac“ Ve

distribution of active substance throughout t e core nm

subst ance,during.the¢ hext OBAT2.0 hbids) iteo nftexabip tugriche pesiod Mot preferably xae dudet h
further =s conponents to obtain preferred handling and processing
proper t i esShanld be relspiedisiuging Sirdlamt hquaafterrheiagtime pesiodve substance in the
final [pxture Such conponents can be binders, surfactants, |ubricants,
glidants, fillers, additives or other phar maceuti cally acceptabl e

i ngr edi entiSesagt @itehsQlith A cotiwolled BStime c%@b@@é@s%ﬁég:d]lﬁ) dﬁ@ééﬁ@@s%ﬁ Mo £

core material nmay be produced either di rect conpression of the m xed

i ngr edi entdescrpedon thy bovatg on of the | ngredi ents foll owed by conpression
of the granulated material. In direct conpression, the ingredients are

m xed and conpressed by using ordinary tableting equipnent. . For the

granul ati o &g&{ﬁﬁ&f‘qdﬁ?&uﬂ B et c%r&f@ﬂ@%{' ‘ﬁﬁﬁae%f re%?@?éeﬁﬁ&lr!ﬂf ?Jeﬁ&%%? ftiti-

menti oned i ure r”g? me Ke'ro conpac

(Chi | spnatmd nctdtdlidehardyes e galitfolinkihihl Graodusl Rbdriedd SR [AUnh Phiniadola ks
wi thout the addition of binders. A variant of the wet nethods is to nmake a

spray- gr antP94t 1 bsuppl B: 10911 k. Beeh a controlled lagtime could be obtained for instance by a

programmed disintegration of the formulation 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 ileumn.

Alternatively, the drug release from the dosage form can be chronographic controiled 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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~0 For the wet granul ati ng nmethods, either organic solvents, aqueous

solutions or pure water may be utilized to prepare the granul atine

sol uti On%VOW&S%DO envi ronnment al considerations pure water is preferred, if
it is possiple due to the conposition of the mixture. ~s I%%%ngwgscore
particles can al so be prepared by technigues such as dry or wet mlling,
freeze mlling, air jet mcronisation, s%ray drying, spray chilling,

controlled crystallisation, supercritical crystallisation) enulsion solvent

evaporation and enul sion sol vent extraction. The core material may al so be
produced bXcsrdihy $é @ HiSPRBEQRE AR inOehtidAah bstindy reiéas&mﬁghﬁ&i%h Qi pdit 111 2ing
di fferent process equi pnents. The size of the fornulated core materials is
appr oxi mat@singtriga¢diese any2kranveh frdnoaple, prck fage@ding dralonesodise amtii@s R fibfané
tabl et preparation, and between 0.001 and 4 mm preferably between 0.001
and 2 mm fRURE FTSé’trbpirdéfg

BHeR s maticaliy dringimg selarsedSwitabde wehmdquealfomay be

and 2 mm Fiser OpceBisiaR prptmoraline igicalo
andi or e Heeat el B S0eb FRDlar B B AR R TR Po T P MO B Bilboras or 1

be het ef ogedeRBEGenYILS, Tha ReibRdtesf doRA fol@debiBR!(@9§H. a . so seed or sphere,
not containing the active substance. A layéer conprising the active WO

00/ 62810 PCT/ SE0O0/ 00755 substance, and optionally pharmaceutically
accept abl e ex@_ﬁi ents, surrounds this seed or sphere. The seed or sphere
may be sol 4BAEEPIA AsRCLEA e Iryspiien if P Fompiie 23dBeh Toinhilptes cempoundevitizane)

ey be. CORA Lol b LK BESRRGE - STRPRY: SUELASE OO0 "

| ayer containing ac stante I's ap

I nsol ubl e weeatssispRer &% iRBYbIRARRI irs®pdh s REANAR XS 8f bﬁ@b&i&il ﬁkﬁﬁivis@rﬂani c

polynmers and other materials, alone or in mxtures. \Water-so

seeds/ ¥phetosienisapay oamse duehded. fldnerthe pesémangaton alsalptevidsugagasmeanadf at her
materials, alone.or in mxtures. The size of the seeds may vary between
appr oxi natPéﬂSVB%. S“% %(kﬁ?t shchas digirboga tyRatient ugag Fpqrapy ¢Ranprsing ;glf‘se'f)ﬁ’th&i”rﬁf ng
the acti v%%gélggjce are produced either by powder or sol ution/suspension
| ayering using for instance granulating or spray coating/layering

equi pnent. ~s Processes for application of del ayed rel ease nenbranes

Del ayed rel ease nenbrane can be applied to the core material, being a
nonol i t hi Suitgblediile agid bingarefansiels 2 gpmbinptionitherapy @it ragiis atichas chgletyraindy
coating or_l.ayering,procedures in,suitable ui nt ,.such_as coafi ng pans,
coat i n% gragglﬁ\{'g{e t}@)l.oﬁf)nq # vgnﬁagms&p%t ca%ﬁ’ %@S‘aﬂg{%ﬁ@“% %P%mhﬁ’”ﬁé or
organi ¢ schyaidtspebifal UbR BPALIRBNPEOIRRI terdib R RN tERRL] |stheCi Pl €5
may be appli ed?a%Anot her possi bi | inty IS tcgzrapl?oﬁpayl tl\gﬁcgat ?{ﬁgp%ﬁdsﬂlb

m cr oencapsidlna bide acid binder. By a low dose of bile acid binder any possible side effects caused

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, i.é. 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

-



t echni ques such as coacervation, enulisification with subsequent renoval of

the solvent by extraction or evaporation, ionotropic gelation or
congeal i h del ayed rel ease nenbranes may be appli

mat eri al %%ﬁ%ng the IBAT inhibitor for delivery to thg)%g?ysﬁPgﬁf7§5ml I
intestine and optionally also be appliedyto the bile acid binder for
delivery to the colon. WO 00/ 6281 0 12 Pharnaceutical additives

PCT/ SEQ0/ 00755 Del ayed rel ease coatings nay be obtained by one or nore,
separetely or in conpatible conbinations of pharnmaceutically acceptable
i ngr edi ent®ichianlebiveryntf dnpatethalcbiontdré fatexdmple degagtedtip DruarReslegmeflBase
properties, As .coating layer, the follow ng pH sensitive polyners can be
appl i ed: engustriak Phasmaey 1999623 898 8Byners, cel | ul ose acetate phthal ate,
hydr oxypr opyl nethyl cel | ul ose pht hal ate, hydroxypropyl nethylcell ul ose
acetate succinate, polyvinyl acetate phthal ate, cellul ose acetate

trimel | it ahgthef BLRONHEBLAYY B hykasdd 4k ﬂﬁ?ihesﬂaﬁgglgﬁo% caRFbg%éIizg(‘;sk%Ig?@ﬁqu osed

enteric coating layer polymer(s). The coating nay i
of filmforntiquyl fovinptaeioss. heh nglidsfonsiulativg, the cailaetad bEinBAGIIERMRRAGD B 1dhan
a

k]

pH, such as bacterial degradation or a conponent that has such

sensi ti vi tSF SRABHes: Pne preffrredimonalithigdompmatisn ismdooteditatjetpacypsele. compaisinges of
such conpq i.di ng del.ayed.release to.the intended regions are;

ol yior o Ol o b A RRHBE S RRECT iRt mu iR S malhome s
salls, 0al SkioBRARA guidBihatord tdn 6ERMIRLbICA in iSHIRMAHId S Bokyer s and
glycosides. The del ayed rel ease coating or an addi'tional coating of the
fornul at i orehirdss. Foe traistprefeived fdridutatfonrisram grad GdryrakitbonbetNgs HEBisensi tive to
the lum nal cqnditiqns for technical reasons or chronographic control of

the drilg r@PEHEEOmpEEEE Foaled soalbenitss peliess. Biedhrpulepos er desagmforudeay  but

are not |iugnt X t hyd lycol ., pol yvinyl pyrrolidone
pol yvi nyl dgpcﬂgﬁg}ofh %gﬁé{’ 33 Oodafg% %}%ﬁé’,@@ﬁ‘ygf’%&‘gw& [l thla&g maceutically
met hyl cel |accemable ehrigt, o phatmassutichd k¥ pRbRK ipMEENY | cel | ul ose,

car boxymet hyl cel | ul ose sodi um and others, used alone or in mxtures. zs

Addi tives such as dispersants, colorants, pignments, additional polyners
e.g. poly(gthylacrylat, nethylmethacrylat), anti-tacking and anti-foam ng
agents may SPYEBRO] AUEIE Y nt o the coating | ayer. Other conpounds may be
added {0 increase filmthickness and to decrease diffusion of acidic
gastric juices into the core material. WO 00/ 62810 13 PCT/ SEO0/ 00755 The
coating | &ffercorerapteiab for cieeninits 1.0 tHRr taBIES Wi igAnbiviBGE palladt M B RakiGleders to
obtain desired, nechani cal properties. Such plasticizers are for instance,
but not r &§FeHdinedy differentprmeiplasnTha¢are matesial saydedromogeoheusairihecteargede®st er s,

di but yl yl al cahol .. I I s, gl I 0e ,
ool ysor bat D& Gr syiaping B P puplBle onts flEaduliomgeda W Srmiraicar
plasti ci zeables, CHpShies, RAnilRPellRisSGflef é‘??ﬁ?" (grgggﬁgl a, inrelation to the

z

g6l ected pol ymer (s), selected plastici the applied anmount of said
pol yme¥(s).

Jar)

With a homogenous core material is meant, that it has a homogenous distribution of active

substance throughout the core material.

The active substance, i.e. the IBAT inhibitor compound. 1s 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.



subsequent coating with a del ayed rel ease nenbrane or as a matrix for
coated nmultiple units, additional io ingredients nay be needed to obtain
sui t abl e WQBHESBEAl properties such as binders, disintegrarMCI/SHIOMKShgent s,
glidants, lubricants, and coatings agents w thout effects on the drug

rel ease such as water soluble polyners, 18nti-tacking agents, colourants,
pi gnents and waxes. Ingredients well known for such usage are for exanple
described in "Handbook of pharnmaceutical excipients”, 2"d edition, 1994,
Phar maceutSaihforpmaderial maydwsprodusedeichea bytdisat ofrhpresdiorafshe mifeiringreGents ed

' f ] har d ' I r mxed W th bl
oxci pi ont & oy g B RERgRR R0 B Rbuiesfion St Miizritelpied ot ner

pharnaceuéically acceptabl e addi zo |ives, and be conpressed into tablets.
The conpr d8SHECHCRBINEESS|0g, Bipdngspdienty ategnided @ndicomptdssen Housingxardagent s t o

obtain a : of the tablet and further enhance the nechani cal
stabili ty%’ﬁ%‘%&:&“&%ﬁéﬁ during packagi ng and transport. Such a tablet coat,
which gay be applied on a nultiple unit tablet or a conventional tablet,

may further conprise additives |ike anti-tacking agents) col ourants and

pi a~nment s For thet grenuladioti thereese haméerops Slwenaivied of g%b&img@ﬂﬁ@ﬂ&@é?ﬁem%ﬂe&ﬁp' €
drugs for the new fornul ati ons are |BAT inhibitor conpounds such as
descri bed e lieriurgpdiydoghadsdkeaallersompeetion (Gulsenston) nod meomatheds bylizing

references . 14 PCT[ SE00/ 00755 The. | BAT i nhi bitor conpound

coul d al t€F%§%¥@§%§{ugé§%&ftéwg(‘a”rl{ji\gg'btgfP %UBP Qggﬁgeﬁef‘ivﬁé‘a“qq{tlﬂ%‘é@t

Bi ophar magthédsas idinaks i EpreaktANlaa%s ieAmalopesed by FDA. A conbination
t herapy according to the invéntion should preferably conprise @

si mul t!aneously, separately or sequentially adm nistration of an TBAT
i nhi bi tor ogjpound and a bile acid binder. The |BAT inhibitor could
pr ef er abl y hEEF ¥ Ath e theqse tithed Srgapky Spl vands. pREcAys Seluiensdripuretterc oul d

pref er abl f ' [o I el ease. di cal .and vharmaceutical use
of the i n)\% tleo"gle{lgcl;':Jl %E‘%Eﬁg?ﬂrﬁaﬁéﬁ@?‘é‘% Jo? or it gﬁ? 6‘?1%""&@88\’3853%0“?@%{% ns
present i pusnwatenisgaefehed isies pdisiblaiers did@patudehchohest erol aema. A
suitable unit dose will vary with respect to the patients body wei ght,

condition and di sease severity. The dose will aiso depend on if it is to be

used fgr %‘ﬁ%?h |l axis or i.n the treatmnent 8&; severe conditions, as well as
the roft e  SPIGESRARHRF BRFGES 631 2l5hBe prspsgd dydechmigiep suchasiday of welggilling, a

he rdit A _ aliga
i Ty dose o B N EATct Riop SR, sl o sp AR RRing Qo g BliSh 0T

pr ef er abl eugereritic@Dcnystalilagpdin efmubsisot sobadnt &ApBdtRini 21 cAGLQHEIEA Gerlt @xtrBon.
present invention with a targeted delivery zo in the gastro intestinal

tract provides a reduced systenic exposure, as can be neasured by

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



the area under the drug plasma concentratl on versus tinme curve (AUC) V\:hi |l e

" mai ntai ning or even increasing the therapeutic effect, as e.g. neasured by
serum chol esterol reduction. A conbination therapy corrpri sing an | BAT

i nhi bi t oW@AH62810i | e acid bi nder conprises s preferably aHouvsmdend7gs dose of
the bile acid binder, such as less than 5 g of a resin, and nore preferably
|l ess than 2 g. A dosage formw th colon tkl ease of the bile acid binder
coul d be constructed by any of the above described principles for del ayed
rel ease fornul ati ons. WO 001 62810 15 PCT/ SE00/ 00755 The fol | ow ng
contenpl ated Exanpl es are intended to illustrate, but in no way limt the
scope of t Sﬁaﬂ%ﬁ?$8ﬂ‘°%ﬁbﬂ@§c§“‘5@gﬁpﬂ%€m&w exsipianatsuppundshia geadms

fol |l ow ng %) grosi tion can be prepared: amount/capsule (mg) ~o |BAT
inhibitor orrpound (1, 5- benzot hi azepi ne) 10 Non pareil spheres 500 Ethyl
cel lul ose 2 Hydroicypropyl nethyl cellulose 10 is Eudragit L100-55 25
Triethylcitrate 2.4 The active drug can be dissol ved together with et hyl

cel | ul ose Hardselg dr sphepy mpy be seliblel aysesolybld. Optionnhpgnid se28 o%ph'EFbe(mﬂebeﬂé} can
t hen be sprggd ont(g t he non- farell spheres in a fluidized . :_a zo bed
appar at'us. M#HET ESAEC I AR ANGIRIAY e Pé%ﬂ?f%ésﬁpp@duﬁﬁw bederatenliayes conlaming

r esi dual e&ch‘-@ Qﬁb :Hag 5%@ g@bh&ol&%%eﬁgpuééperm on with addition of triethyl

citrate cant g beads in a fluidized bed
appar at us. Subsequently, the coated beads can be filled in hard gel atine

capsul es afnbgltibRI¥eddGpAads flag\ b ns@dﬁf&@é’ﬂ’t%&ﬁleg CAIIIJBEC[PJJ)[%EH'HQBO% kghdt he

foll owi ng conposition can be’prepare
e other materials, alone or in mixtures. Water-soluble seeds/spheres may comprise different

1o 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 2 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 oreanic solvents for the 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 subseciuenf 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.



WO 00/ 62810 16 anmounUt abl et (ng) | BAT i nhibitor conpound

(1, 5-benzot hi azepine) 10 Silicon di oxide 200 s Povi done K-25 20 Eudragit

FS30D 30 %%@%%st alline cellulose 250 Sodi um stearyl furmarate 5

PCT/ SE00/ ~0 The active drug can be suspended in wat FCHEMPEHEAYed

onto silicon dioxide cores of a predefian size in a fluidized bed

apparatus. The drug pellets can be dried’Tn an oven at 40 C for 24 h.

Thereafter, a | ayer 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 di spBh&imritessnl Bedapg 1 ed thereafter in a fluidized bed. The coated

beads can be mxed with is mcrocrystalline cellul ose and sodi um stearyl

fumarate in a m xer and subsequently conpressed to tablets. 17 CLAIMS 1.

An or al ph@r{mccfue;i cal formul ation conprising an inhibitor conmpound of the

deal bile G&iPdct ISP ERANES BRY be obiabraddty anems sumel)separetely whacompstitile cal | y

accept abl e L I i.on i.s designed to deliver the |BAT
e of BB i) F00EBle PRty serelily fimadion

i nhi bi tor conpoun eum
accor ding feacicihaiiifeddedYaRAQ fropdified NsPsh@ld BPe oAl deliver the
| BAT i nhi bitor conpound in tl{\teﬁi I gumsby r el eg?sﬂéﬁllegglgér\‘gmﬁg)}fn’%%ﬁﬁ%rts of the

body sel ece@mersim bhepplisst; alg. jnefhanmytic avid cppelyinen, céilBsslacan@/fndik ect | y
in the ile%’ra" 3. Th)@ for)ﬂula ion_according to claim1, wherein the Garner
i s desi gnel FTREPEY Betiayieclintoas phthalats. ydrogyprppyimaethycelhdosel asarare 4. The

L ' ' | ‘ner i s designed to rel
the TBaT + meonal BiPdnb Lacklefl Mokuat Bl Mt RGeS, cabRapraul s oo

ileum 5. cehieidseysillatdrathaeeioild BttetiOctiiig PA)Rr $1yﬁ1|ar{sfhw’ﬁg @at?rﬁ’tl%( %&Dlay
0 e

wherein the carrier is designed to give a mninunmrelease

i nhi bi {%or ¥hPoermpasad phHE np pelymofs befireg smsitive tndthet lufttnal Gomphigents

f or mul atiqﬂaﬁﬁﬁ?rd' ng.to any,.ong of clainse 1 to 4, wherein the o

phar maceutT cat 1 Ot t besten id_§= ALY AL AROBE S aprEincd 3 SSRSILiTHE When it is

fo o | atl OfixRAGAEHId Bl Bhfind polfift SEAbrlies SRUENLARHORAR YIRS 2
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, mefhylccllulose, 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-facking and anti-foaming agents maj 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.



about 0.5 - 2 hours after enptying the stomach. 8. The fornul ation
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t he manufacture of a nedicament for the prophylactic or therapeutic
treatment _of hyperchol esterqlema. 16. A nethod for prophylactic or
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g 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”, and edition, 1994, Pharmaceutical Press, London.

15 A

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. Stuch a tablet coat, which
may be applied on a muitiple unit tablet or a conventional tablet, may further comprise
additives like anti—tackiﬁg 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.



18. The pharmaceutical formulation according to claim 16, wherein the |BAT
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pharmaceutical fornulatiron accordi ng ai s 25-27, wherein the | BAT @
i nhi bi tori s a benzot hi azepi ne, particularly a 1, 4-benzot hi azepine or a ’
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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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acid transport (IBAT inhibitor compound) and a pharmaceutically acceptable carrier, wherein

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 iléum, 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.

9. 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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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.
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in the manufacture of a medicament for thc 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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31.  The use of a pharmacentical formulation according to any one of claims 25-29 in the
manufacture of a medicament for use in the prophylactic or therapeutic treatment of a subject
suffering from, or susceptible to, diarrthoea during therapy comprising an IBAT inhibitor

compound.
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