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PHARMACEUTI CAL FORMULATI ON FOR EXTENDED RELEASE Thi s

invention relates to certain extended rel ease
w@bavneresit i cal fornul ati ons, the manufact ure PET/EB2HV8/050755

formul ations and to their use in the treatnent or

prevention of thronbosis, in,pgrticular of systemc

t hronboenbolismin patients wth non-valvular atria

fibrillation and of venous thronmboenbolism

| nt epAARMACE U AL FORMULATIORTFOR EXAMENBEDRELEASE

di scl oses a nunber of conmpounds that are, or are

nmet abol i sed to conmpounds which are, conpetitive

i nhi bj tors of trypS|n i ke pro eases such as

t hr SREBITRYCTRR 'HYPt VHCHE NI EFIGase AhsRgesulichlSEmylRtiens, the
maﬁglﬁ _ E.\bff ?Arhl\ﬁleﬁifoﬁQ hasRdheiP Hs{egln%e) t@éft%l:o reven‘uon of
2 -EI (5) Aze-P % : ound
thrombesrisr, eldpztrucﬁelr @ﬁ systtter thasnmnnﬂmhﬂm mpal@mmukn dowcva]srular atrial
d follown and/ or parentera

tabolis or al
ﬁbﬁﬁﬁ#ﬁﬁ?ﬁ@ FPshyo bﬁ@ﬂh@?“&nd fornms the corresponding

fr egni@ithibAE LASROUPGLicatdhC Nol aterooaMeuRtcRAs Reelimber of
found to inhibit thronmbin. Thus, Conpound A is

compounids Ithat are, pba@hﬂ@a@lys@fé tc():gﬂﬁg)unds which are, competitive inhibitors of
try§s1n ?,1]1&3_' é)%]_t%% % suéhS)dA%h rr%gﬁlﬁld(ﬁ ff)hlgwm ?&@}?%{nﬁ i ?laongs%qhose that

ispeefieaEi didcto R B SIQI{(5-CXHF)-(R)YCH(OH)C(0)-(S)Aze-Pab(OM
o ? (ﬁ°)%h(OH)C(é?K(5)gze Pab?( (&hl%é 3é§£5m Jlfs o
fter as Conpound B). ProcesgSes for
ds A, B and C are degcribed in

referred to herein
the synthesis of o.np

WD 02] 44145. 1, mefiti pndd in WO 02/ 44145, Nonpound A
may be dosed to Yyati whoHar e 3 ec€i vi ng ot her
drugs, such as, cyl TigHaci d.

QG her possi bl e _edapi natig s of ¥hi ch ‘a pati ent
may receive i nd A and, for exanple,

di goxi n. si bl e conbi nati ons of drugs which
a patient BCerve '@ﬁgude Conpound A and, for
exanpl e, y one or 2 the follow ng drug/s;

et form n ar rosem de, netoprolol,
Whgﬁt% C@a}pepﬁ%ls rgf]@ 6597{3@6111@%%11 %&qmpoupééar tan and/ or
n@ﬁltp@ﬁﬁcp i&nRedbb ER BRYwRLSPal ﬁ&%h E@reﬁl@}’al Qaﬁﬁﬁstratlon toa
s’in t sane class as dny o above- nent | oned
madnmg/aad fmhh(aeormspd)rtdemg Seatmidireswoatpoasd atlocl kisttatdmpound has

uvastatin not her antj-plate et
bl o BRI B Bl o B Bobr B an LGB! AT GRG0 C-OCHE)-
(R)@H{gﬁ{)@(@) el aupah e gidh EHRpSuRPk ?éf@rrécht% Hé@eﬁl%lf{é'r hé E¥mpound C)
for drug-drug interactions. Such drug g
via a prodrug intermediate Ph(3-CI)(5-OCHF,)- (R)CH(OH)C( )-(S)Aze-Pab(OH) (which
compound is referred to hereinafter as Compound B). Processes for the synthesis of
Compounds A, B and C are described in WO 02/44145.

As mentioned in WO 02/44145, Compound A may be dosed to patients who are
also receiving other drugs, such as, for example, acetylsalicylic acid. Other possible
combinations of drugs which a patient may receive include Compound A and, for example,
digoxin. Further possible combinations of drugs which a patient may receive include
Compound A and, for example, any one or more of the following drug/s; metformin,

amiodarone, furosemide, metoprolol, amlodipine, verapamil, enalapril, losartan and/or

simvastatin. A patient may also receive any other drug/s in the same class as any of the
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interactions may arise frommany factors, including
nmet abol i smor factors related to absorption,

wale@booud i on and excretion. This may | ead to BET/6Be@s/050755
drug exposure of potential inportance for clinica
efficacy and safety. It is therefore inportant to
determ ne whether a particular drug will exhibit
interactions with other drugs that a particul ar

abd&?ﬁﬂl&ﬂ%fl%ﬁﬁ%ﬁé&ﬁ%ﬁ\éﬁ&ﬁer G (sficrS R atgﬁpﬁgétmnscﬁ r@%l?(rg%até?) or

i ni ca sirable 1 nteractions. met abo

anddunaatiypdatélet pefoiypduad fdC exaaplEpetppidogheB. Whenmedinainatordsyof
cytochraone (CYP) P450 enz s, including isoenzyne

drugegre ml@@éﬁ%ﬁ%ﬁﬁ.@ﬂﬁﬁdﬁ? P%/S:%T&ﬂé%f%r %ﬂ%@%@f%ﬂwt@é% Such drug-

drughREPREG rﬁ?% hisel (RIrg hRh] IEARGs Whé 10 d Rk M a PR AP ARE k¥ated to

used drugs t’hat are netabolised by such P450 enzynes _
abspsnioh, distribYPor &6 Swyetwnc A hasnay ad il dferedirhg exasote of potential

e RN B AR AT o dhe SO R B ) Gy ine whether

a phitieaiRt 8RO ex KBt RedFhdtioAn oith N IRG ARBZAhA 2 pariBRilar patient may be
conpounds nedi ated by cytochronme (CYP) P450 enzynes

recpiyingapebil se, rpingnige apy eliwrallyl widiesrably igterdcionexanpl e
ver ?’R?{Helaboﬁ% Io? ggﬁ%;ﬁn@fg é{} B‘éo ﬁ%g%dn g%i&’gg}%}ég{é&% Y98 ediated by

| osartan an

cytbeliromk dCE¥®) PH5Catdyaick, ihcludmp édochRsnes2019, eRagrphd®3A. Thus, there
. hodified rel ease fornul ati ons (see WD 03/ 000293 and WO
is agrgytendiph ton phagmpcplingl Ricsagtione e othsy sameemivAdy peelrygs that are

' r [ :
o RATEEle PHLCUBIS L) 001000 M0 B iy, Oer
3Athsabsratorths v dononeds usgl inclode simyastating tatdasedtin, amlodipine,

..delivering certain dru to patients, particularly. vi
diliggmy prgrint pfgpe, vCuRa g bgiashico orgwgﬁ?}wuﬂ&ﬁ &Pﬁ%daby
cytbromB(EEPEPAS0 SHAhOURN aRD RXL-ERESHRE! inffhitefs, f(%:rréﬁample

Phar maceuti cal fofnmulations for admnistration o _
ver@pamib uRd9-Aulwiriatsh cpmowinteusddl fagrineludd lesariapging Ighbenelamide.

congcentratjon versus tine. profiles, e.q. peak |evels,.
ray Carpp@id R B FosBeliFiufeflyt oyl RFESmB Sadtiiea
reléaRE Forpneeiohh &cp MaD 1B OOKRIBRAHICW 0063/ 00 er) sHdigsnediate release
it 1s not readily predictable whether a

However , C \ ¢ )
forpatationsi{sge W@ OA 0443 D nreteyrntzegiians ifiom whichaggyingpippratedglprein by
refl@n@n increase or decrease in the potential for

rug-drug interactions with other, particular drugs.
Modified release dosage forms have increasingly become a method of delivering

certain drugs to patients, particularly via the oral route. Such forms may, for example,
provide for release of drug over an extended period of time.

Pharmaceutical formulations for administration of Compound A which provide
different in-vivo plasma concentration versus time profiles, e.g. peak levels, may differ in
the potential for Compound A to influence the pharmacokinetics of other drugs. However,
it is not readily predictable whether a particular formulation for a particular drug will lead
to an increase or decrease in the potential for drug-drug interactions with other, particular
drugs.

According to a first aspect of the invention, there is provided an extended release
pharmaceutical formulation comprising (as active ingredient), the compound Ph(3-CIl)(5-

OCHF;)-(R)CH(OH)C(O)-(S)Aze-Pab(OMe) or a pharmaceutically acceptable salt thereof
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According to a first aspect of the invention, there is

provi ded an extended rel ease pharnaceutica
wo eooataE3 on conpri sing (as active ingredi ent)PCT/882008/050755

compound Ph(3-C ) (5-

OCHF2) - (1 ?) CH(OH) C(O) - (5) Aze-Pab(QOwe) or a

phar maceutically acceptable salt thereof (such as a

sul fonic acid salt, such as the benzenesul fonic acid

: [t} ; i I b
(ubfPREY R oS8 bl B o BIBERRERNAL 5L BesPRESRMT o
pharmheuacdliyorseptdbid dituest drichrrier;dvi whic g limitingelrag duisiiateractions
nti.-thropbotic effect, In particular, the use of an

: o
whilsisulh aeyi e LHSEPPHEARHERGTIPEHS St mul ati on accor di ng
to fiPSarliM&NtHeQRe bl M LSedd2g rﬁEets%E)ha utfQIMRPMDibn a&:ording

k
or C'has on other concomtantly dosed drugs which are
to the tretbuifiarslguitsothc CFet Fakl Comprymk 4, B wpfehaspaaitlicr apnopmitantly dosed

i soenzynes 3A,. 2 9, in particul.ar isoenz
arugS SRR e e iET B ERE-2E0 Gl BRf it el SEEReTSA, 200
ancpj@rgmgﬁmihgaﬂ isd‘)@lrzgryllea,w,on according to the invention

limts the effect that Conpound A, B or C has on other

conbopartieian (hedoe etamexiglodhiclerse aharmgsseidsbthrmulation according
\ ot o, : ) .
to tgért gnttvrgfllt?olﬁalgnqgﬁle gﬁ%% ?Ikef‘ %g}/nl(g)r%u@gsé %PEI b BN cer;c]plenéttantly dosed

mts the

drughathichanpabsotbed, diBribliteCohacraed olahls saNEeaRpdradttpkdtein as
dosed drugs” we include a clinically insignificant
Compperd AoR Of fe exposure or plasma profile of the

cong IZF.lilrn?tm}leyef Qtstlﬁeg rd )M?Brbr .H&%ﬁr}ghéﬁ’co&oﬂ{ita lgﬁ@sed

co-agm ni stered. I'n another enbodi nent, the use o
drugxteathethde elcbeisd@lyphsigméicat tffed on tleraxmpbsatd amplaongrdilngf the

to the inpventio elivers a peak plasma concentration
COIHPmé%‘@‘HyoCEﬁECP érue)%&fqlepgoa}w (Br i?fﬁ§01a§wa1lsterefl~

(Pafd il bhbodindn€aRd R driafRRtch@WEklca@haffRREliddl ¥ rmulation

at least 4 times lower) than the plasma concentration

accofdii@pippbeiimdertiontdsh vers arippdksplesneicansémigtian of ramdpertdeA that is at

el G e PRV, b P bneb P AL s v
thaf B pIReRWoh Edtrafid sl cdipcand AcCmdidAgniteret ik AN @Akk@iBte release
is provided when the other concomtantly dosed drug or

forglagien pishasamnesleydet ed from any one of the fol | owing. .
B N

according to the invention is provided when the other concomitantly dosed drug or drugs
is/are selected from any one of the following...

(1) a statin, such as simvastatin, pravastatin, atorvastatin or rosuvastatin;

(i1) amlodipine;

(i)  diltiazem;

(iv)  prednisolone;

(v)  verapamil;

(vi)  losartan;

(vil)  glibenclamide.

Compound A, or a pharmaceutically acceptable salt thereof (such as sulfonic acid

salts, such as the benzenesulfonic acid (besylate) salt), may be in the form of a solvate, a
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(iii) diltiazem (iv) prednisolone; (v) verapaml;

(vi) losartan; (vii) glibenclam de. Conpound A, or a
w@bapnoeoeuti cal |y acceptabl e salt thereof (sucPCEEB2008/050755

sul fonic acid salts, such as the benzenesul fonic acid

(besylate) salt), may be in _the formof a solvate,

ahydrate, a m xed sol vate/ hydrate or, preferably, an

ansol vate, such as an anhydrate. Sol vates may be of

r e [ 0 c r 0
B RS AR ol b Bl e Ty AR PAE] st an anbydrate
Soleteanaly bHofzmepmmpamabrgamk sblooes, {ush calsl |@seraat emam)ple Ci.4) alkyl
est er such as eth acet at e) m xt ures t hereof.
aloqhgds {18F igﬁ t gﬁ&@aolg gthageler l%%rf’ﬁﬁt?éhﬁ(?té’a?s éaﬁws%ceﬁoaﬁ% esters
(subh hd etR§l A0Blale) BPARKELQ QL. the skilled person to
I ncl ude any conp03|t|on/fornulat|on in which the rate

of Th¢ sanecptendhduglers” phomwragetichl @mpexitiomded be byell understood by

e RSt R Rl Pirelan RSHlsaR rEn % PRl g ase of arug
is aere) ift. bxteridR@, BBRAMhACkhMISul@iond. Medi cament for [imting
t he drug drug interactions disclosed herein. In the

pr edbntinveaten akbteeneredhe ebeal chanayiensisd pielsesed gmpptionsy disclosed
herd@Yin %e fn ﬁgﬁm%prf ! aﬁl@d@ﬁl@éﬂ%&\?\lﬁﬁ ﬁglﬂlley dr%é—%%(% %Pergctlons disclosed
checarrier means

carrier,
her€ids approprlate) gives rise to an alteration of the

rate of release of active ingredient. Thus, the te
wi | I the piseRlceso sateRged Triraae SRy PR @R°Yided: ive bypgay(aj an appropriate

ph%‘@%%%gl&gﬁ%ggﬂat)s OBa?m\éfm £y ?‘[h@ld Eh%aﬁg (R @M@P'o? fA8ans (as

to provi or a "sustal ned"
apprppntﬂt@rgjw"risarto an altenatiem détlhé ratelo€ adeasofof deting 1(1gnedmhi chhus, the

Ieas at a sufficie ret ed rate to
ririHLbS GvREpa et PELEL e ARG o, CaLgE bR SabRoahich are

addledt ('fé’fPe)xamWa% d%?tfrfb'eﬁ lﬁlel%in) GOPRRAS f'oP ASsiRiaitdd®, a “prolonged” or an
invention rmay be adapted é of exanpl e as descri bed
rg

“exttended’n yelcase mfcdrugiémawmmf gelsmtreld@f@é apfa sirfligicotherctadded rate to
osin %I er %7 specti g é B0 er of doses
Progere &, efapf"il %ﬁsr)esl%o S%PVG& ddsauedeeripd 4T i ‘apeuti c
ef f Bdre pBRICGRS & of¥sitions of the invention may be adapted (for example as

described herein) to provide a sufficient dose of drug over the dosing interval (irrespective
of the number of doses per unit time) to produce a desired therapeutic effect. Release may
be uniform and/or constant over an extended period of time, or otherwise.

Compositions of the invention may, for example, be in the form of the following,
all of which are well known to those skilled in the art:

Formulations comprising dispersions or solid solutions of active compound in a
matrix, which may be in the form of a wax, gum or fat, or, particularly, in the form of a
polymer, in which drug release takes place by way of gradual surface erosion of the tablet
and/or diffusion. Examples include gel matrix formulations, for example comprising
HPMC.

Systems in which drug is released by diffusion through membranes, including
multilayer systems. Examples include coated pellets, tablets or capsules.

Further examples include multiple unit or multiparticulate systems, which may be in the

form of microparticles, microspheres or pellets comprising drug (which multiple
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be uniform and/or constant over an extended period of
time, or otherw se. Conpositions of the invention nay,
wo erovexanpl e, be in the formof the foll ow ng, Pel/GBRG08/050755
whi ch are well known to those skilled in the art:
Fornul ati ons conprising dispeysions or solid solutions
of active conpound in a matrix, which may be in the
formof a wax, gumor fat, or, particularly, in the
i B AR AR el R AL RO BR[O R pine
drugi ffdnu gieaiomdshantpl tes disdechudend éhrthoa throug e smbhAthd ksge intestine

for exanp]e conprising. HPMC. Systenms in which drug is
whilg relepsing Jwg i %?fﬁsdseffﬁl%mﬁaﬁﬁh menbranes, i ncl udi ng
Mul £ M o R B the EXRIRUES rd1 ORE YR HRAL QRKPR! It 8xample, so-

tabl ets or capsul es. Further exanples include nultiple _
calledi tpeodemtlildeivigas, tincwhiah edrsg 98 ettechedhiocin nery ebehange trésen, which

formof mcroparticl.es, mcrospheres or pel]ets .
progBlem PG 2O BT Rty VT it it o i Paypaseat in the
gast@htgutiaNl dect! @br e-athial thenaty ieAdir@fmdnd e ff e Nd@AIHON Other such

contai ning drug fromthe stomach into the duodenum and

extendedielcaschpiangypics Frbudenddviicearial Whielyeclease eafeiofalrugiy eontrolled by
wal eolfe e Icl{{I ig{tlgggtg{tgff‘ O(P()rree['x%%tg?er menégmg)ﬁé %’)um %ﬁ“iiﬁ%t‘i@ Wntrolled
sing Other gnded rerease principles Such as, for
rel@xanmidpets, satihl ecleigpedegntas devineeisn bN dWfusibn dofigwhtsr and/or
attached to an ion exchange resin, which provides_.

] \ for .
gasiontiersnaly yids dmio dhe drvige pir drynBy/cxib e Frseliipe 18tch@?){ut1on and

suts@ nP&ﬁ%gﬂBf&ﬂ the gastrointestinal tract, for
exanpl e, the ac%d envi ronnent of the stomach. O her

suclhexbendednciplesase fsdunsidphteenpdl inderidewvitcederemees including

whi ch rel egse rate of drug.is controll by way of its.
Ph@mwc}f p@fee!m%%ct%gc At 01 18 @%}  edathylrligations of
CoRrbB&E RAe£&2MV D] &4, | 8lRAGRI YEROL 1984 VBbERathE] 18888, Af Plkes 1 to
as a function of diffusion of water and/or

34 ghstusiviohtegedinay Rhanindseritinele, theSaulgl,cBwedish dharmaceutical Press
r.yl exi oft, resulti i b, di | ution.an .

(1993 kBt Roft alPRitelp 0B 0 HESERAHPRT o deigyeg of Dosasge

Fofh $esiieddam. | e ngiitoni (m%sgi (Chuhill LetRseneess wllladdhd geferences
~Pharnmaceuti sch Weekblad Scientific Edition, 6, 57

citqd1 ygthy : abmetimeationgspiqcaaensn heodisdprtresoin &l oRayhags documents are

herg% rillwggqo?gt?d gggreége?énct%g dSlYi\.{a%?e g)gtgrﬁfé)d RRGE & BlMations may thus be

prepared in accordance with standard techniques in pharmacy, as described herein or in the
above-mentioned documents, and/or which are well known.

The active ingredient is generally provided together with a pharmaceutically
acceptable carrier. In particular, the compositions are presented in the form of active
ingredient in a polymer matrix or pellet.

In this respect, particular compositions of the invention are provided for oral
administration in the form of a so-called “swelling” modified—release system, or a “gelling
matrix” modified—release system, in which active ingredient is provided together with a
polymer that swells in an aqueous medium (that is a “hydrophilic gelling component”).
The term “aqueous medium” is to be understood in this context to include water, and liquids
which are, or which approximate to, those present in the gastrointestinal tract of a mammal.

Such polymer systems typically comprise hydrophilic macromolecular structures, which in
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34; Industrial Aspects of Pharmaceuticals, ed. Sandel,

Swedi sh Pharmaceutical Press (1993) at pages 93 to
wd.geby/ozatas pages 191 to 2 11 o ~Pharnmaceuti cs: HACEGB2008/050755

Sci ence of Dosage Form Design", ed. M E. Aulton

(1988) (Churchill Livingstong.; as well as the

references cited in the above-nenti oned docunents, the

di scl osures in all of which docunents are hereby

a dbgr (Prrﬁjl at)ﬁ)gﬂl egélags?% 6f gtrlgfst ﬁlﬁ'afl glygtaﬁﬁfeegtg dat{dséivﬁi%ﬁ%well when

| ons e ared”in actordance wth
cmﬁmaﬁﬁﬁnﬂamﬁmhmn@dmsEBMﬂﬂhérﬂaﬁyprSQdeﬂﬁ$bﬂbﬂemhyenmornuneof

or .in.the above- nentlon ocunment d/ or whjch are
theméaﬂpwmgomcewﬁ% PB4 fV@&F gHp e P@Qﬂ%ﬁramﬁgmx swelling of the
pol@ﬁ&ﬂ!a@%uﬁpgﬁrﬁ? 'Ehr%élf‘th@ s@Bﬁérﬂﬁﬂ?ﬁﬁH £ der8GGEHE @PbSlymer, one

carrier. In particular, the conhpositions are presentéd
or mwpr¢ loé Woelmnaofy swvé ve rcln@ﬂee«lmg rfowly fomothy medymert miakix into an
or eIIet In this respect, particular conpositions of
Aq4eRy ?ﬁ@@ﬂ%lon are provided for oral adninistration in

t heTh@y, Ruifbl@ §K§}rrfe@h|rﬁﬁeruﬁ§\@édtlhg AR fUicheh®25E€ used as the

system or a gelllng mat ri x" nDdIerd rel ease system
hydrﬁpmhc chllimetdomponeiraich geHing snasrivvietbded-toipash epmpptitior include

thog C} Iii}](glhgllarsw\l\%%ljlt of aBox%nS(ﬁ)%%?l%?IS ﬁ.rcﬁg/lht& e%@rat Is a

erm " aqueous

@)nedmunﬁRMSAbmmhgyﬁadBkSﬁQﬁd in this context to include
wat er, and |jqujds which are, or which approxi mate to,
aﬂtho§@dbﬁﬁ§%ﬁ@cﬂhmﬁﬁ§m@%%ﬂh0|ntestlnal tract of a

aqLﬁﬁggrrglle%La %&Efﬂl@hﬁ&%[ﬂb@%‘?‘ eg@eﬁaﬁﬁh%fﬂélléa)ée V\ﬁl %'ﬁ%?n th carr1er

['i ¢ nmacronp ecul f structures, i na
for Sulm-bjle galingmatryl pdwyerspowhiah nlagadestsyptheti¢ al dayural, thus include
stal]ine, state,. and Mhl@h swel |l when cont ac

POW%/Cﬁh%I &oUEh ApERIodeEr e KYUBAT, i tarSaLAgSEN ) eﬁogfuewuéextran

starhf f6tneds, %llﬁ% RyaléBhi a@fd &mnf&ﬂltb%l 408 (R meee%%% natural
transport of vent Into go yner natrlx swel | i

PolwfnetSh slqbwlswmatmns Gilbroigi @friatm etdp.uly- mlwgh, Spﬁmnsmdly(aew ic

R e R o ST
carb@lyipﬂgﬁndﬁ@wﬂe)(fdrr& ?1& @EbGRIS") N dtiar; E&lyﬁm @zfrba@in@ gums,

olyneric materials (acting as carriers whi ¢
su @éau@rsg%eguﬁwa@mum Sargt | GuREhed evenkeas fEug, geémqrmﬁl@um

Bt B St SLEERSAOOS AL L0 g PAg
cthelehd ern.yl flaghady Iﬁalﬂbtﬂy&ﬁiﬁ xRl R(HHQ) ynd edlubise cthiats, auch as
hydroxymethylcellulose (HMC), hydroxyethylcellulose (HEC), hydroxypropylcellulose
(HPC), methylcellulose (MC), carboxyethylcellulose (CEC), ethylhydroxyethylcellulose
(EHEC), carboxymethylhydroxyethylcellulose (CMHEC), hydroxypropylmethyl-cellulose
(HPMC), hydroxypropylethylcellulose (HPEC) and sodium carboxymethylcellulose (Na
CMC); as well as copolymers and/or (simple) mixtures of any of the above polymers.
Certain of the above-mentioned polymers may further be crosslinked by way of standard
techniques.

In a further aspect the invention provides use of an extended release formulation
which comprises one or more polymers in a gelling matrix, particularly comprising
hydroxy propyl methyl cellulose (HPMC). The HPMC may be one or a mixture of two or

more HPMC:s of different viscosities or molecular weights. In addition to HPMC, the
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(b) swell when placed in contact with, aqueous nedia
(as defined hereinbefore), so enabling rel ease of drug
wo eawanriies carrier. Suitable gelling matrix pol BEEGB2008/050755
whi ch may be synthetic or natural, thus include
pol ysacchari des, such as maltpdextrin, xanthan,
i ot a- carrageenan, scleroglucan dextran, starch,
al gi nates, pullulan, hyaloronic acid, chitin, chitosan

for?lﬂpabﬁoﬁ ?ndy' a!fs%' coptgRRE ag)%;)h‘ﬁeq le19101{1¥ ﬁ%ﬁeﬁderﬁ%g g?g%gﬁc‘ﬂtaﬁi ns

latin et
polpﬂieﬁ(aa@hy IaC1d aadfoemethactyi¢ layldrcop(ylginley $.metidhidonallyatheSdprmulation

maégq%rﬁ‘&%;g I{?er?é%%/éﬁ %%g S%}%éymm{gh@g lgg&]%(g[r?ﬁ;) comprising

miGBEDAIBIne BRlIYW QYJb‘i’ﬁéﬁﬁt%ﬁc@o&@%odlgﬂlr@earﬁ%ﬂlaﬁ%e g)‘ﬂﬁ{anmtol
guni gum arabi c, gum karaya, gum ghatti, | ocust bean

gunﬁunteénhanMCqmiymg@Idlsanugm@he thosm thuaagmdam RYo agar solutions of

t d the |i
polS5L 1Lyt B GRCSHEE. oo, SRbaRL b et HERM Bisigyich as those
deseflBed gdet9SiE tBE DRIr&d Sﬁz%@rpiﬁ!ﬁmb %’e%XD@V"(YJ'S‘PeXXW/Q&Q 9) at page
(HMC), hydroxyet hyl cel | ul ose

20%@&%9& ol eselspedibemslyg HPQ;tgGSn%‘Bh@ndc 844 (thegeleyant)disclosures in
Wh?C? ﬁtheyre %}elo?J So&cfr%@b?gg@&snce) of between 3 and 150,000 cps (at

roxye ose

203! b&mymelﬂwbéwm axy anybe epd, tﬁr@@ﬁb(ﬂéﬁ&n 30 and 50,000 cps and
hydr oxypr opyl net hyl - cell ul ose

moKg, plicx gy dpiyasn hS@I a@é| ]|54}0@5(@S( N&;@e%@ﬁHBMﬂ petymers with different
Vlsgo‘r?}écf? g;%@]ig Hn%ﬁééf u es N%P%v% 18?) §Ctl e a o%n%&p’gt? ﬁn@ §§ HPMC

miXiefek avliclofprdduee ablwenmmeﬁn@@dpm()ywl&l nmerafgur tvikebsibes (i.c. a

crosslinked by way of standard techniques., In o
ViSEQRHY h Y %p@é’fmﬁehe‘”iﬂ?ﬂ}eﬁ‘?l Ahoveresntigeed (sefered a{ﬁnges Similarly,

mififes rbqqgl)’/ A Eﬁ?ﬁlegs gvgﬁ @fsl:@sﬁ‘tlééhdnglfbr(}%wgl S e§1s€&ﬁ1e‘§ I'within these

nmor e ing matrix, particular
ranged)pwitBi stherhyblnexyierpionpy | potehéry | mep|Heu Iempbyéd—lPl\/CSmta‘Bhse HPMC

HPMC may be one a X nor e
POl etV hEgol iHiBs The i éc{ﬁ‘f"ﬁ &@rwgewl %ﬁ%cfarcf) substitution
typ@éj dbs, 000 2b1RMend tiiges Q8P QRN 18! §>9 fﬁﬁﬁ'&%rde‘%ﬁls? Suitable
ol ymer with pH dependent sol ubility such ™
HPME yiredyrhers rtjam ancledd thsd/sotd mtederradleytradﬁnmk d\/IETHOCEL (Dow

cngBR| STRolRan 5 S8 neb TG BSE e S T e £+ om

t NeTHE OLHOI&OTHIT bSlyR@r Mvill O6d Ydkathlindde byelthdll ds8e 8f the active
| ubricant (such as sodium stearyl funmarate) or

ingrsiatitdole theuis campleyctpme o yhiedesirgd sye phedlase  trnppgtacular, it will
be taBﬁIeciQ{ea%ﬂp ﬁlezsgﬁil\{\gd’vpér%rﬂtfop '&atﬁfﬂe in the case of HPMC, that a higher

molecular weight will, in general, provide a slower rate of release of drug from the
composition. Furthermore, in the case of HPMC, different degrees of substitution of
methoxyl groups and hydroxypropoxyl groups will give rise to changes in the rate of
release of drug from the composition. In this respect, and as stated above, it may be
desirable to provide compositions of the invention in the form of gelling matrix systems in
which the polymer carrier is provided by way of a blend of two or more polymers of, for
example, different molecular weights, for example as described hereinafter, in order to

produce a particular required or desired release profile.
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pol ymer in water with viscosities, as nmeasured by

standard techni ques, such as those described generally
WO eoobloz77thi t ed St at es Pharmacopei a XXV (USP X VGBE®DS)N50755

at page 2002 et seq, as well as, specifically, at

pages 843 and 844 (the relevgnt disclosures in which

docunent are hereby incorporated by reference), of

bet ween 3 and 150, 000 cps (at 200C), such as between

10

o psﬁg{r%g%%eggg}lgrgelhgg ﬂa%ﬁ;@%en 5 ange %g gg%dstgatqgg of release
of Mu)gt fromscarhpddfidis peed retiee wivehtiai hfagrienfurthes comtrdlledsby way of
corlelis B ARt pAIDGC BRI RELE SUHeCHeBI O e g of, individual
combsitidn®Pfor @)?'an'iﬁg b8 oABAVIR e Whidunde® ARG arrier system

Vi scosities .e. aviscosity for the 'mxture) wthi

thehabﬁvéwnamﬁuOﬂmmxnnemepfé@1nﬁn@esam8nawﬂatﬁyonﬂ

gL Gtk fﬁei%geﬁrf?rm(“ﬁ“plt? el & VR R G
muﬂgﬁlvc p'[@@ﬁys&ﬁh%dcaﬁ@e uScdBy a@ﬁm@%f@i@&sse@%h&l@@in@ spray

ol ynmers inclu t hose fulfllllng the United
laygiing etsspRiyaiTHelbpatica lgtaéhldtasqﬁi bpdparel ttsulthr@mzatwpaes 2208,

extﬁ;%?o%/ﬁp%?r%gggp&a ?Wﬁﬂ(d%%%mglsf dWo}// %{u B.U]E)I? rI HE E%% of pellets

ners S |ncIu
prodlated byndlesprah ﬁybflﬁgl &ﬁﬁﬁlﬁué{ﬁd‘@&b ﬁﬁgﬁdlé@@y\d@mmmﬁ lan aqueous
Cbrporatlon) or the trademark METOLOSE(t .
medligh %ndétpgaaﬁe orieneth 6pce ot g BpfreAuiRment. dae fsriedangsrag. for

exal?ﬁ{rpp]% ol &FeLUf?mﬁf %rgﬁ%lﬁﬁé LMfubdAOT RAD SIS tﬂﬁéJ rrh@&‘tme{f‘then be

as we e desired rate of ease
cogpal by guidyang ai solutiohlor belisppisioacifane dr byprd ]btdymklrsldnedp of the
per so f.or

h f hi gh
sub e s g Lol the g ooy 1S Bpapse oating (or

coa&ﬁ%@ ifQherk ﬁieeﬁﬁﬁn&fr ofpsignick Ql%ltsn%& 8BRARY kY bomprise one or more
Furthernore, in the caSe of "HPMC, different degrees of

polsuigestwhiah may, ©F cxamploxydssays diffsseranbly higathexicpl pppxyiks such as

r. s W || i ve tise t.o changes in,the rate a
sol fRERE ahrous ey MhRSodiee SERTETRsiBd IR SRk he sl
polgi@rsagiliSEcadc@amakavs, thé hatiRYoflke Slest idtEeAtreg @s/wale as the
conpositions of the invention in the form of gell

desirgd Fatg o5 edqasersuitablgsptingtnedy pers yiebirdeodtin iceliulpse (EC)
AL PO e Bl ol B R BT o

aciasoptdgmed. bed hereinafter, in order to produce a

particul ar. required or de3|red rel ease profile, Wen in
t heCP@prﬁlB@nsgl@Fﬂ imie iention. syhetheiin thedoma gba gelling pairhgsystem

ord Hﬁiuﬂl@ﬁﬁt %fste'h? Ble&ﬁgrwlse, may contain one or more further excipients to

further modify drug release, to improve the physical and/or chemical properties of the final
composition, and/or to facilitate the process of manufacture. Such excipients are
conventional in the formulation of modified release compositions.

For example, compositions used in the invention may contain one or more of the
following diluents: calcium phosphate (monocalcium phosphate, dicalcium phosphate and
tricalcium phosphate), lactose, microcrystalline cellulose, mannitol, sorbitol, titanium
dioxide, aluminium silicate and the like. Preferred diluents include microcrystalline

cellulose and also mannitol.
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of drug from conpositions used in the invention may be
further controlled by way of controlling the

waleagopokymer ratio within, and the surface arper/GBRas®s0755
ratio of, individual conpositions (for exanple
tabl ets) conprising drug and gool yner carrier system
In a further aspect, conpositions of the invention are
provided for oral admi nistration in the form of
pel bgf@oﬁﬁoﬂ@'{ﬁédp eth%”l'n(@tﬁ%ﬁ“ﬁ&? comdf Hé"lo} nEAr@ ik following
or I'particul ate systens can be pro duced

lubnivahe maghc g uocGERses,, sodnuﬁi uchiryiguspray andhedikag or spray

taIIlzatlonlnaf|U|d|sed bed, . .
sphéPB]ﬁP%lH?lilSo‘ﬁe BLhe HR{CBHO BRE COMP Tt $1&f4nt Polsya colloidal silica.

| ay epinpgsiAhes [1Qoh GkanvbRichoRay lcBnfaleok@9e Xre RE! thetSllowing
produced by the spray |ayering technlque the active
blnﬂﬁ@r Ie(d}"enlflpwolddcmpelasfede mananolaqu@oqtsfshaﬂumewnﬂdnsj: a polyethylene

glyc (?’%é%gbom 1cfa8C c%))%§h(:5r|1ne ﬁ %gﬂ’l}g(a é)? 81‘18 LH’l rfar We1gl$t a MC

of H‘l@ﬁvom@[e)éﬁﬂaﬂ|v¢d1g}ﬁ @quP@I&S@m\J hﬁol@@héxewélghh did fily MREl Preferred
may t hen be coat ed by si)rayl ng solution or a

bmdﬁ@ pealedegnicadcrdling calprase pad s on top of the
Zg?ﬁb@%gﬁg(l)%yuesred ik LPE ngx?en 181?%1%9 g&g ? n on% El?org 8f fe %lloxqgmg pH

coﬂtfdﬁllirfg Apfedts asdﬂuabieq;"ol}@ﬁerp (ﬁu}thf&i pcblglmeﬂﬁaryhh uad @bd/at fnechacryhc
y conprise one qQr npre

aﬂé%ﬁ%ﬂ@eﬂs@o@g@@% agjfly ey féﬁmp&ﬁw‘%m% aaﬁ é?ﬁl %HK@} %rpaék%h watal (for

|
e A L oL, DA AR TRl ST Rl spdium,
magmesdml er calcienh shits)tdienarganic ecidd (stitteasacrbongc ac1d or phosphoric acid),

in di ent/dru we as .t he..desired r
osiBT e pn el e%alﬁﬂﬂl.lrg'ms &ﬂv}fﬁ? Sjtrigrafie Wgﬂple sodium,
caléﬁﬁH Hbt‘ﬁ%‘?mﬁ %ﬁ‘a therlik% Qﬁﬁlﬁ’i‘[@&oﬁleta@ﬁulﬁﬂa% réﬁ%@tesaﬁfh sBH)ates

dependent sol ubl e polyners such as methacrylic acid
cop@ltl*;ﬁnrefnrth@mpqmrtts ony ingede icolottaatsi Mweeitrings, sobialisiag agents,
el li rmtrxsstemorarmltiple

surliisp S ifiohagin S Gl DL PR e or hor e

fur Cbﬁﬂbuﬁ&snm&ﬁ& sbdve-ddtéd Retherdaifiyntdlimdg be ehpased. t o

i mprove the physical and/or chem cal properties of the

f i navitabbnigblel eqabings aay comptise HBMG (Haremeliesent 9ed):diEG
TR PSR OISR bl orspiay,
a s@ixdipdaating oomprisics upns 5 waed of o fdrhﬁllatmme ntion may

contain one or nore of the
It will be appreciated that some of the above mentioned further excipients, which

may be present in the final composition used in the invention, may have more than one of
the above-stated functions. Moreover, further excipients mentioned above may also
function as part of a hydrophilic gelling component in a gelling matrix system.

The total amount of further excipients (not including, in the case of gelling matrix
systems, the principal polymer carrier(s)) that may be present in the composition used in
the invention will depend upon the nature of the composition, as well as the nature, and
amounts of, the other constituents of that composition, and may be an amount of up to
85%, for example between 0.1 to 75%, such as 0.2 to 65%, preferably 0.3 to 55%, more
preferably 0.5 to 45% and especially 1 to 40%, such as 2 to 35% w/w. In any event, the
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follow ng diluents: cal ci um phosphate (nonocal ci um

phosphat e, dical ci um phosphate and tri cal ci um
w@bmsptmEue), | actose, mcrocrystalline cell ul oB&r/GB2008/050755

mannitol, sorbitol, titanium dioxide, alum nium

silicate and the like. Preferfyed diluents include

m crocrystalline cellul ose and al so

manni tol . Conposi tions used in the invention may

ch$@N LA 108, OF e%}é@ntﬁ% aﬁ{}fnbéc Qétg rduﬁgé “(ﬁm cﬁf \{Vﬁléout recourse

magnesi um st ear at ste unara € an
to invéeive Gopypotsy thee ekitledipedon.n t he |nvent|on may contain a

gli ant such.as a col |l oidal sili 05|t|o

in {hEelling BRD R SHEYS dsntapt (b0 Bficror Akopstefibshoul B8 enough
to ERltcONANOs BTIBERT osc BP tﬁ:ﬁg’ 1@%?&5{&&0&}69 BR€dostRChRPE to produce the

mannitol, mcrocrystalline cellul ose, a polyethylene

desgficy d(ﬂraf(eﬁ?ﬁe):ffe(a bt dor q/geplhngmadnct{mt@hy ey prsfer thaHPNAkes at least
f I I I ht MC of
+ it Gl ot oo e o g e SRt i comtentof

theRfoRiRK&#iQH thibddeleasddne! Lpficht aft@CidngihRtrhiifieus®rthé @8 conditions
and HPC. Conpositions used in the invention may

deseohechheretlicip andmegicofarhever gl poiidngl peveens raol 3 gours. Most
prege%i%ﬂg/%t | %gtl §(ﬁ}a | ﬁt c 1n%‘4[{£? (g %)lﬂ?etﬁt %F H%oé())é@glt[]l%ﬁ Y %elé:ased at a time

sora@iitse bétﬁfeeﬁ)ganiﬁlﬂ hirs.r Sait#btd dtnaﬁlds bh 901|yhiée)haﬂ) Ifnay be included,
al kal.i netal (for exanple sodium salts thereof,

Whmham(:@m% afnop deee mhgbﬂ@ 4aiftes ifgredicwy Higpl e gwployed in the
t
corﬂg&g}a lé %&c@?éél@é Hﬂ‘[ lﬁ Rlscrlc A, %@'r&ugg;o@‘opé $YBmer that is

Pic ac , OXI
emph)gﬁhsalrmm thasange|5l toz9§ ﬁ{) kﬁat exanqﬂd laltk abYonpreéaatilin 3o 80% w/w.

for exanple sodiu caIC| otassiymand the |ike
In élapr Gheitie @P chorcRp am?a%so .1385%% 5 b‘é’PB%g.ly by the
skif@d\§drsdrlir t her exci pi ents may include col ourants,
flavourings, solubilising agents, surfactants, coatln%
agefihg neysrag geltivapplyesr ang beluagt asci siegls, @tagmixture of more than one,
ons, of above-stated further i ent .
ey AR e pShert Lo p R Eelitedl Bfonktlich sk TAEDEC SR Ppaaty ph-
indefMdeftHyPlubingy.| 0Fae ®ulkal %eﬂﬁ@ pol@ﬁ@r(lﬂa@&ﬁﬁﬁbbﬁ resent in the
tltanlun1d|OX|de col our iron oxide %ﬁh OW or re

forpgafagion (3. & Igvel ypmerd et 1% vt aprerabbatmerg élﬁr?roi“/sé)é’ weight.
AR At sl O Lint] DS, PBRLES) B B
amdhm&ﬂwﬁaw@bﬁnpﬂﬁS@mmekmtthe final conposition used in
! hePér%\éSlg; Ia8d1t1orrlrﬁ exr<]:1p\{eentsn?r{ guéhh ?or}m%?aetm(r)lg include lubricants, such as
sodium stearyl fumarate (for example, in a range of 0.1 — 2.5 wt.%, or 0.5 — 1.25 wt.% of
the formulation). In one aspect the invention provides use of a non-injectable formulation
of the invention comprising Compound A, or a pharmaceutically-acceptable salt (such as
sulfonic acid salts, such as the benzenesulfonic acid (besylate) salt) thereof; an HPMC and a
lubricant (such as sodium stearyl fumarate).
In a further aspect the formulation may comprise a mixture of 2 or more HPMCs of
different viscosities (such as 10,000cPs and 50 cPs). Suitable amounts of active ingredient
in the compositions use in the invention, whether in the form of gelling matrix systems or

otherwise, depend upon many factors, such as the nature of that ingredient (free base/salt

etc.), the dose that is required, and the nature, and amounts, of other constituents of the
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t he above-stated functions. Mreover, further

exci pi ents nentioned above may al so function as part
w@booa/otnyals ophi | i ¢ gel ling conmponent in a gell i PQI/GBRIOBRSO7SS

system The total anount of further excipients (not

including, in the case of geld{ing matrix systens, the

princi pal polynmer carrier(s)) that may be present in

the conposition used in the invention will depend upon
: t t j t4 0O loho @ 750
cobfAL 15 Ly O, SATRESA M o8 B ot LB V75, st

as 8aoo0%i, tprefarabBnsl tara§%eh encad pasferably W tou@0% an8 5¥pecialy 15 to 55%
ex | e betmegn 0.1to 7596.suc£.as 0 2.&@(?5@6 X
Wy AP Be pposRloel Agive iprEdisphl he dnauded mewds igtermined

roufRP§byahd Yifled Reréd¥e such as 2 to 35% ww. In any
event, thechoice, and anount, of excipient(s) nmay be

det &r tiipmad dadutdoselof { chapoursd Wi, t droutphpeeasgniselly oacceptable salt

i nventiye in b e skill ed rspp. In []in
el A 5 sl done R SR v okl s, el il Byppe case of a
sal§ BReth@npane a{ég@h rds QiR FHNE tHehRéseAcSHIf £ Ediin@MiotlOFRsBctive of the
drug is provided over the d05|ng i nterval to produce

numpr of éndividualtdesesdpeinre adramissered domigsthe towrsqoig@nt daygA particular
. [ te I r. ' (o t 4

caifP Ay BY e S0-0Bp Bl 3025k of P6RP0RYg sfRE T 150-600mg or

104-68pegi al |y 60% of the initial drug content of the
cogEositLQn to be released to a patient after .
adni-AMePYiHePIORsCHBdhe feniespucdotidhpicorrscrledchirpighefore may be

; . . . 0
maflE ARGl RLe ARG P By 4B BB B35 fhg e Reronces
mehnortedaliereinbefoconCemponfionshel tenpegitionahati sreriel thagewah af gelling

a.time sonewhere between 8 and 24 hours., Suitapl :
mal o B HMap ewfﬁpar?cp'ﬁzf Sf?&gar@et_e? tiednd HHTE ﬁtaw?%rﬁ equipment,
kndi@pend umpen dM&r abisan !t hachrfidg e Wdpar&di gt E%hla'ti%n, direct
enpl oyed in the conposition, any excipients that may
corhprepri@semmpagtidn,t Heyimgat miléngf ntikegpdibjetong tandt coaging, as well as
enpl oyed,..are in_the.range t0,99..5% for .exanple 10
corfRRyRY 5 EREP Ry S S el ducr il HaEhe ¢ he
choiAG@ou@NGomiposifibns QkeddGhy RS ifRYtiGE Hetgertardd adapted to be
routinely by the skilled person. The neutral gelling
admpyigisjered orly, Bleeiy e isarot Jingitey fe thap maglepixadnpisisgatioppr arenteral
r bJ y S Vi [
o0 180 QS Rlon® B R W ey AR St Mt are el
kn@od ubithdst wkillEhen neertartakughehd ihoge paded nigoni foloxamers, biodegradable

.preferably, present in the farnmul ation %%Da | evel of i
miGrgRkctsa diPRTIBISU tSUHICEFIRRBR 010 AR OTh SAUSMRSH Y3k DG hprepared in

accordance with standard techniques, for example as described by Leung et al/ in
“Controlled Drug Delivery: Fundamentals and Applications” (Drugs and the
Pharmaceutical Sciences; vol. 29), nd edition, eds. Robinson and Lee, Dekker (1987) at
Chapter 10, page 433, the disclosure in which document is hereby incorporated by
reference.

The compositions used in the invention may be dosed once or more times daily
(preferably once, but no more than twice, daily), irrespective of the number of individual
units (formulations/compositions) that are administered as part of one “dose”.

According to a further aspect of the invention there is thus provided use of a

formulation of the invention for use as a pharmaceutical.
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Addi tionally, charged polyners (such as, for exanple,

i ot a- carrageenan or nethacrylic acid copolyner/s) may
W@bk®o/obe4present. Particul ar additional excipi BCL/6€BRIVS/050755

such fornul ations include |ubricants, such as sodi um

stearyl fumarate (for exanplg,.in a range of 0.1 - 2.5

w.% or 0.5 - 1.25 wt.%of the formulation). In one

aspect the invention provides use of a non-injectable

for 3! [ Kol oY [ S r

o IR RLCE, Bonblhc S YEb B ST LBy RARGUDE o potent
inhéldiod sfaklirsmbsuak sy thee dbeozenesiulif aid aeaciddscribed in inter alia

iR D lenh OB SY. PORAYO T s il ohonekspiortl patet

apﬂlf&@ti(grﬁrm 84/ 937 0TRY OCRNPIS79 €ind WOXMELf (12 RlevARY Esclosures in
HPMCs of different viscosities (such as 10, 00CcPs and

whib doPehentSaictlebiby ineroperasd dfy refctdnee i ngredi ent in the
conposi tions use L. the j.nvention, whether in the form .
of BUrPIG RaRoRt Sy sk FbeRapuE e pliy i P Leutical

agdiBdbvEARE BirSmbiURAIAGT bhE prafrugsethefeohNAtsenn @ @di Bfthulation. By
(free base/salt etc.), the dose that is required, and

“prodig i tautheombin dnkibbeint we ingluda pempawds that genmetagplised following

it .-t he e in.
ach3RERBR 2h Bty RIS Bl irsdlor B P Fab i a8 2 amount
folpfeheidbinistiation 65% nore preferably 10 to 60% and
especially 15 to 55% w w, In any event, the_ anpunt

/ : y of .
act il e IomyHaiangised dn Bee ihentiok drordy's separdee (tribhaselul in those
col gl Y S S Rer R AnbtpLaRhR B8Rt
thetdpgrieomijcaied, innlutling thafigewin®01 t ol 00ny/ kg body wei ght

of ee base (that is, jn.the case of a salt, e

excb Ry (37@/35 ﬁfonthamst? nigTARRAH ! B}f@g@%gglablfh% in blood
anPOUNBEs bOMimalsIAQSMARE hhare 1015 LRy PRy pcBloabdbiYitydHal lead to

doses that are adm ni Stered during the course of that
thr@iayo-embphqc tdiscedear Cda(ilitiynsd assecipiedj with Mpwgc@lability and thrombo-

-1 .000ny; , 50- 750ng _or..20-.500my; . especi al | y .150- 600 .

emtic A RS D R R B R B RERGS, sty Qe protein
C @sistah@s sudess tebRetohar-giunhioh qretdray 1ReddiRdmdi iRherited or acquired

accordance with well known techni ques such as those o
defgraeneias g @niithramin AHf piogaie £ PrAseIn i So HeRpr et qieyell oPdier conditions

o SOTROSY 0300 BV AP ERS R L
cirdqudathngl spuigphosphotipidsamipodicandapus eqitopgEmit), homocysteinemi, heparin
induced thrombocytopenia and defects in fibrinolysis, as well as coagulation syndromes
(for example disseminated intravascular coagulation (DIC)) and vascular injury in general
(for example due to surgery).

The treatment of conditions where there is an undesirable excess of thrombin
without signs of hypercoagulability, for example in neurodegenerative diseases such as
Alzheimer’s disease.

Particular disease states which may be mentioned include the therapeutic and/or
prophylactic treatment of venous thrombosis (for example DVT) and pulmonary
embolism, arterial thrombosis (e.g. in myocardial infarction, unstable angina, thrombosis-
based stroke and peripheral arterial thrombosis), and systemic embolism usually from the

atrium during atrial fibrillation (for example, non-valvular atrial fibrillation, paroxysmal
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known to the skilled person, including wet or dry

granul ation, direct conpression/conpaction, drying,
waoredobiozmg4s m xi ng, tabletting and coating, as wetT/G&3008/050755

conmbi nati ons of these processes, for exanple as

described hereinafter. Al thqugh conpositions used in

the invention are preferably adapted to be

adm nistered orally, their use is not limted to that

AFgggglsf&lt ﬂ%"ﬂr'};‘eﬁﬁ Lifdht R@ of ﬁ{)ﬁln&lg\r}ﬁ Xﬂﬂlqélg B rﬁggﬁr?eﬁ myocardial

ositions’o eln entlon, may 1 nclu
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uch as th based upon oxaner,
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corBhdrs BYIRLOTopBAMbSEL, OME, pidBhiRE BF SRABRbLAS aﬁf‘e@ﬁﬁﬁ‘:‘?&s%rgery and
W t standard technlques for exanple as described by

vascelangpreeryan generdlCont rol | ed Drug Del i very: Fundanental s
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aot R ElaR08y inclule B PR fedlg s TRAEHAGRG weatment of
dis@Einattl lfrhfhrvaf(cllﬁig CpagillationantRd bbacRagemaBiple tdina, intoxication or

di scl osure i n which docunent is hereby |ncorporated by
any efher anechaniyme aategigslant disstnpseavhion bleed iipviergoneaqt meth forcign

surga%?éjl% ﬁg bgﬁe])}: ?urcl: rr%c%latr 'g%‘?sr 99% 1¥1r gtgﬁtgf\%r cau%r caﬁ&?eﬁs mechanical

resﬁec

andblistgsicad prdstadtiv lvdlﬂzaé otJ mm}t 6thef ﬁfemhladems /aﬁ@ ﬁﬁlﬁl&iagmlmﬁlst)eatment
that are adm nistered as part of one "dose". According
whery Bloed,ris higr canipelcith medical (lpRices gnisifrerthe jhodynich as’ during

caero@XécﬁEa n%%gﬁ{uls@%lf OhLH- Rﬂh?l cu(fpl d i Hé(&l%cfhﬁ?sé :Othe YR&rapeutic

as a pha I'n par conpoun
andfext abaihiyketc ftodatmwtngf adinpathist amat |adu|1ttr@smmtmad]ptnesrsnﬁyndrome

|nh|b| r of thrombin as nay. be denonstrated.in the
pulpibdesy [Biesfi GUETRE e @renk i Wﬁaéwﬁam GREMOBeRRY Septic shock,

B&hiaC fiTaRndNory BHbhREOA{AIRATde, B8t ¥R Inbt Biited to, ed t
p?interanat i onal part%;r%1 appl Iicat] ond WO 02/ 14 18 Qjdema, acute or

chronicg 28egosaledosiaD sm@h 4295@rondg pr¢real aldtse@Hes @Inds three sfoimation  of
ment s i ncor por,at.ed refer

s e P AR e s e SRy i PR RRE Srombosis

cerdBralmRaibolikig, %Bﬁpmgeuﬂéml dieg@8at ischRYEs] Beeih'(@ERiding unstable
i.nhi bitor an prodrugs t hereof) present in the
angigg) miPRAfUSIPN Bymagsy o@plaReSET aAlck HMcENGOy Hjaps{wninal gagioplasty

gL SRR Alel s, eLabol g [olloung
exp&hé mvninalatipndedsedt abl the apmgait, invention may also comprise any

antithrombotic agent(s) with a different mechanism of action to that of the compounds A,
such as one or more of the following: the antiplatelet agents acetylsalicylic acid, ticlopidine
and clopidogrel; thromboxane receptor and/or synthetase inhibitors; fibrinogen receptor
antagonists; prostacyclin mimetics; phosphodiesterase inhibitors; ADP-receptor (P,T)
antagonists; and inhibitors of carboxypeptidase U (CPU).

Compounds which inhibit trypsin and/or thrombin may also be useful in the
treatment of pancreatitis, including chronic pancreatitis and pancreatic pain.

The formulations used in the invention are thus indicated both in the therapeutic
and/or prophylactic treatment of these conditions.

The formulations used in the invention are useful in the delivery of a compound A or

a salt thereof to a patient. As compound A, and salts thereof, are useful in both the
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following adm nistration. The fornul ations used in the

invention are thus expected to be useful in those
wa@endiorizahs where inhibition of thronbin is repti/G8e08/050755

and/ or conditions where anticoagul ant therapy is

i ndi cated, including the follgw ng: The treatnent

and/ or prophyl axis of thronbosis and

hyper coagul ability in blood and/or tissues of animls

' [ [ -1 hat d N ]
Pre B R IR O PMRERERTALL Bl bt also
uschid Sochatrexdmentt df doylperdiwadul abhdn tyingoanpdund ,cargindatly ilereof, in

i seases whi.ch may be ntioned inclyde jnherited_or, .
Sucgcta%rm% %&1&433& %%’ayp SeHer PRSI, ﬁ%@}lﬁgﬁmea%r fgin Clotting
Tirh@ a9 be Vst #hdrdBr (e aatiRbad(ikfinden) . and inherited or

acquired deficiencies in antithrombin Il1l, protein C,
pr of\ecord®g toepdnithercarpadt ol thel inverthey thayads tirovidedk aomathod of

to be socjated.w th hypercoagul ability angd. .
ey fieBlab IRREbR " DudtRrRadte Mteigklgnsngfich method comprises
adraihistRies PhokHepiuaci iV RIRE 8% ArholRi Hf 8 MoinGPaeH RB8E hecording to the
~ honocysteinem, heparin induced thronbocytopenia and
invgeasctog fepsonisbiped {remsor wscaptible tassugbagonditipon

synqr (fo i sseni [ vascul.

coagﬁ (g?i?lgnto( %I@?gg%sge%aéfc ﬁ}ryar %1%?061 r Gﬁﬁ[rg %é)‘rﬁf]gvrlg‘%d (a f %l?thOd of
tre@@npl & heordi© Parcgetiyy . whith tmehbdrepdmpfisesondifinitRgion of a

where there i.s an undesirabl e excess of thronbin
theggpeweratly SlGREVOrMAYH L o Egubbionacgordingr lodhg ipyyeatip to a person

o ener. Ise S : z '
R A BE SRt 67 8RA% B8 et IR REne] gspect the present
invietindn progdles nist wden fdreutdtien aped tin ¢hamd/eotionpio phiey hmotfacture of a
treat ment of. venous thr gnl‘%)osibs .éf or exanple DVT) and
mefiSPRERHEPY UEHBAIG ERMEH L TaMbPHE-onbosi s (e. g. in

ny oear @k aloil R bR, bHARaRER” 3RFhdAde the therapeutic treatment, as

t hr onbosi sbased stroke "and peripheral arteri al
well s drelpoephy)axineda sgsdieei.c enbol i smusual ly fromthe

atriumduring atrial fibrillation (for exanpl .

onTar O pdnadbinghg e RS o aftslefbeaicy may provide an
extPeledirleeRto M @mRRLIA)ORL pAMTmadsutfchRyhédaptabRishlt thereof, in

ventricle after transmnural ocardi al infarction, or
ordehigsebipipy nees A gut dnddorpeelppgddzaffegt against Bieipbesis andgpay thus

0 .USi . (t ] K r | i . .
prok B AT ALE ink Ak T R RS S AL bR St fvice caiy)
whiarliomiginy dhypésg itpac@sisons; the prevention of
- t.hr omhasi f ' d

re Co&%osiggrllssusgd line‘[rhe rlrr]n?eglggrllj fn%% SO ahre]we the advantage that they may be

prepared using established pharmaceutical processing methods and employ materials that

are approved for use in foods or pharmaceuticals or of like regulatory status.
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vascul ar surgery in general. Further indications

i ncl ude the therapeutic and/ or prophylactic treatnent
w@boodioswedn nat ed i ntravascul ar coagul ati on cauBerGB008/050755

bacteria, multiple trauma, intoxication or any other

mechani sm anti coagul ant tregtgrent when blood is in

contact with foreign surfaces in the body such as

vascul ar grafts, vascular stents, vascul ar catheters,
Exﬁﬁﬁﬂ@nical and bi ol ogi cal prosthetic valves or any

nmedi cal device; and anticoagul ant treatnent when
bl o®He inventivrncio nilwaatted) hih imedivaglinded) ieethe doil siidg Bxhaples.

Futikt')l%‘g?,/f?a_stqlfr%g @fa ﬁ]ﬁgﬁ{e{qgg%?nacﬁq(ﬂe%\éfgﬁ% | gqr)g,gs,u(ie’%grg lﬁihrelrgeiri in particular
accToﬁﬁﬁ@@@ l’iﬁl.&fcofa@lg/ @iﬁnﬁflé@%ha& tddubt 8BhIRBl EP}f following any of the

idiopathiC and adult respiratory distress syndrong,
Expuplee oaprgcdspdsrdesérebefldicteoni ng treat ment with radi ati on

or chenotherapy, septic sho septicem a, .
nt PR R ARt ik Rk R by HERIRES Phdups tg drose doscribed
herkini ftiethetcompBslapRadjasied fropbrtfoRhRR for afftesm $bl& k@Shdhs.

such as coronary arterial disease and the formation of
at heroscl erotic plaques, cerebral arterial disease,

Exih ?bf_gl : fn%félﬁi% é Hheasé F r%plflg ionli hr ombosi S, cer e_br al
-—enéé?rsnr—perrpker&?—a#ierraL—d|sease, i schaem a
angirhacdmpesitidi avd pagisialine fangintiaddiate enedst dsintilation used in the
, restenosis after percutaneous trans-|um na

damage .
ﬂﬂ%ﬂ@@%g¥%§ﬁ@](¢W¥¢”§ﬁ%ﬁéﬁkﬁﬁary artery bypass surgery.

COa S%I%onprise any antithronbotic aléﬁ??§ y ﬁoa

Cofliphtu®f &MesyTRehani sm of action to yhag of the conpounds
A, such as one or nore of the follow ng: the

(coggsnoprimedp Slonwmgerd & Héeng) salicylic acid, ticlopidine
C ' .. thromboxane rece r and/ or

Ce@@ﬁ?ﬁéﬁgégggﬁ'#%itors; fibrinogengggceptor
Hyprohaglosd GIRVICpr ost acycl in m neti c8;2 phosphodi est er ase

i nhibitors; ADP-receptor (P2T) antagonists; and
Macragoki t ors of car boxypepti dase U €GPU). Conpounds
NﬁMﬁﬁ@h inhibit trypsin and/or throfggizn may also be

useful in the treatnment of pancreatitis, including
Hydtuxgmprapypeaclbdesat i ti s and pancreatilt.Opai n. The

[ re thus indicated

.ornul ati ons used in.the invention
SO%B?ﬁylﬁhgﬁgdﬁﬁéﬁﬁﬁ%ﬁ?ic and/ or proptyl actic treat nent

So&lﬁmtsl?&%ﬁ fGRRdikd | ons. 2.7
Titanium dioxide 2.1
Water, purified™® q.s.

a

Water (purified) is used as granulating fluid during manufacture of the tablet core
and is removed during granule drying.
b Water (purified) is used as the solvent/carrier fluid during film coating and is

removed during the coating process.

Compound A besylate tablets were manufactured using conventional mixing, wet
granulation, drying, milling, blending, compression and film coating processes.
The granulating solution was prepared by dissolution of the binder, hydroxy propyl

cellulose or povidone, in purified water. The drug substance, microcrystalline cellulose,
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The formul ations used in the invention are useful in

the delivery of a conpound A or a salt thereof to a
w@2a0veeit745 As conmpound A, and salts thereof, areCcestaB/050755

in both theprophylaxis and the treatnment of

thronbosis, the fornulations ¢sed in the invention are

al so useful in the treatnment of such a disorder. \Wen

usi ng compound A, and salts thereof, in such
R Rt SlchiEh 51 B LA T Pl 6 AP Seibption of the
drugonbitancet Hehegrinder mig was bradinlatedctyoaddiinpgtht @ranulatimglselution while

.aspect. of the invention, there is provjided a nmethod o :
mn.ppgatt%hgwfd EY ai;l(h.p St MiyiRey él'?le! SraRulgt \.Jva‘r.rlll}@s_sdxyﬁgtgereaftter dried
to prolEieACEh ANG WAL Wil NQH bR TRIbERScRRML. MRS 83Ld ABssOfas milled

a therapeutically effective anount of a fornulation
throsghch asebledniigortseeveth éhrongten suitabld spreenpe osden te abtherd ggnulate of
o sy v+ B REEBUE: b nEBR BT RG rasTTERLER Micve 1o he
grafilawe, bechdad il haeg btidndt WealchRptes@ld My @bl& RAACHSAS icbh¥entional
whi ch nmet hod conpri ses adm nistration of a

tabiofengagspinmendl Mhe epftvetliqued wappisparse by dissekdipaef Bypromellose and
ing.to [ nti.,Qn . per-son.suffering f :
oGS A LEe TNERY R RS AN B R R i paion
aspect the present invention provides use of a
formul ation used in the invention in the manufacture
ample 1By Exfgnded yelgase fo M treat nent of

AMDE tnbd Ixigh 2GAS¢, $0]
thr ?H@Q . gostiﬁ(g{ %u%(he ?gegé{ﬂitigﬁl%‘??hé)gxt%égtrelegye fotrﬁlﬁﬁl'ﬁ?ﬁgséd in the

2 AR

a8'.a

Wemclu#al eutic treatnment, as well as

follomapdhikampls 1-Ofs descdrediticicon. The conpositions used in
i i vi de

Cogporsiiended rel ease of the conpound Ruapitya

pharmaceutically acceptabl e salt thegflgftablé'tf‘ order to
obtain a nore even and/or prol onged ect agai nst

Cotlpb@nbAadicsylapd may thus provide effi¢gent dosing of
active_ ingredient (particularly no nore than once or
(coprigsroadingitp {omperpd & 100#e) ng drug- drug i nteracti ons.
0SJ:LJ d in the invention al so have the
Ce@%\@%ﬁ@e{%ﬂgg&ﬁgyﬁlﬁhey may be prepar ednﬁg'iong est abl i shed
Hyploatoitesetl mPat processi ng net hods and5&npl oy material s
hat are1 g&gr oved for use in foods or OEl)_har maceuti cal s
Sodjpmgteary fBmakals || at ory st at us. Exanpl e€-%The invention is

EtHahbUgiHyAFRL (rdttveil Quite WRYrddeWifed. Ry, the follow ng
Exanpl es,

Compound A tablets were manufactured using conventional mixing, wet
granulation, drying, milling, blending, compression and film coating processes.

The powder mix was granulated by adding the granulation liquid (ethanol) whilst
mixing, followed by additional wet mixing; if necessary, more ethanol being added.

The wet mass was dried in a hot air oven or a fluid bed dryer. The dried mass was
then milled through a suitable mill or sieved through a suitable screen.

The granulate was mixed with microcrystalline cellulose and sodium stearyl
fumarate, which was charged through a suitable sieve. The granulate was compressed into

tablets using a tablet press equipped with convex punches.
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Further features of the invention include a

formul ati on as described in herein, in particular
waewonzizmy to any of the Exanples, and a produrtT/GB2008/050755

obt ai nabl e by follow ng any of the Exanples or

processes described herein. Rurther Exanples may be

prepared by anal ogous procedures to those descri bed

herein with the conposition adjusted proportlonately

akigl

ormnﬂ@mtl on of the inmedi ate rel ease fornul ati on used

CompbEHILY TSy Akt BHET) 2Baiiolinacu BegiNcd e followine

dosl-r@ére%nﬁ&@ﬁﬁ BHR8AdAg; to Conpound A 125 ng) Cellul ose,
mcrocrystalline 68.7 Hypronell ose (HPMC) 8.2

throgols 2.1 Mannitol 13.7 Hydroxy propyl cellul ose

di u col Type .A) 13. 7 .Sodi um
R S T e e TS e
2. pur BfnigRderal Bogks of talbWAhRle 600 d h@Umidaolased. Sa@F together with a
granulatln fluid during manufacture of the tab

singlgrasalagdnge jof SP@ magy edCemppywiyl Hreinen e xh2Srmag 1B tylete rprepared as in

Ex%ﬁ rified) is used as the solvent/carrier fluid during
n1coat|ng and is renoved during the coating

3. prosagt of@bapey rd télbbaﬁydieaseo abhst ﬁll&ﬁbﬁnﬁﬁuﬁlg(lbgé’tﬁﬁ with a
[ conventional nixin wet granulatlon

singlise’:qrglr@se Bf eb %of @W?%A@V%‘r?é F51P an&)gBI tﬁlblets prepared as in
Ex&thMEq33S-

Tolbutamide was administered as 1x500 mg commercially available IR tablet and
midazolam as 1x7.5 mg commercially available IR tablet. The three treatments were
separated by a wash-out period of 7 to 21 days.

After administration, blood was collected and the plasma concentration of
tolbutamide, midazolam and Compound A determined by High Performance Liquid
Chromatography tandem Mass Spectrometry (HPLC-MS/MS) methods. The resulting
plasma concentration vs. time curves are shown in Figures 1, 2 and 3 for Tolbutamide,
midazolam and Compound A respectively.

Figure 1 shows Mean plasma concentration of tolbutamide (umol/L) versus time
(hr) after a single dose of tolbutamide 500mg and midazolam w/wo Compound A (n=24).

Figure 2 shows Mean plasma concentration of midazolam (nmol/L) versus time
(hr) after a single dose of midazolam 7.5mg and tolbutamide w/wo Compound A (n=24).

Figure 3 shows Mean plasma concentration of Compound A (umol/L) versus time
(hr) after a single dose of 500mg administered as IR or ER tablets with tolbutamide and
midazolam (n=24).

The area under the plasma concentration versus time curves from zero to the last
quantifiable plasma concentration (AUCy.) in Figures 1, 2 and 3 are shown in the table

below.



The granul ating solution was prepared by dissol ution
of the binder, hydroxy propyl cellul ose or povidone,
wo eoop2i7ii ed water. The drug substance, PCT/GB2008/050755
m crocrystalline cellul ose, mnnitol, and sodi um starch
gl ycolate were mxed to prodyge a uniformdistribution
of the drug substance. The powder m x was granul at ed
by adding the granulating sol ution while m xing,

——The—granufared— wet
NRLs" VAL RIS o ago B° BB CE S P ML AT d mass

with a sUItmlﬁvéngﬁéluﬁ@nﬁwunanﬁldaimﬁndri ed mass was

sui t abl elre@gimesh i n order toldbetamidea gr aMidagplanof a
sui tabl e size. The | ubricant, Aéedlun1stear C
fumar at e, was charged through ‘a sf'eve to t anul at e,
bl ended and the bl end was cgnﬁmwﬁggd |nt@mkﬁﬂﬂey cores

{iae}e&Wﬁéeﬁﬂ@ﬁﬁﬁ@ﬂnby dlssdﬁéﬂtﬁﬁ’of hyp2bh§n|ose gnd
TR DR R RS Thi o 290t En oariieTae O

ExC@mg@guneme@g@etn@nulatlon The conposition and
preparation of the extended rel ease fornul ati on used

i T oltsarpige oniddgolmanpl e 1- GW0¢+ESscr i beRYeil b,

ngﬁﬁﬁﬁﬂhs gﬁég (ng/tablet) Compound A besyl ate
orrespo t’o Conpound A 100 ng) Cel |l ul ose,

m crocrystalline 60.0 Hypronell ose 50 nPas 154 Sodlum

stearyl fumarate 7.0 Ethanol, anBydrous (renpved

dur Aﬁ@nmﬁféatwo%fe@%m%m& A4, aS@éln%% AEMakign, has lessyglfest on CYP3A
act{iey U(gflge{ryﬁ &fla fnﬁgraﬁ&{].\a{f FIIS 15 @@\%rlglhtgi 9 jul J Ed by a minimal increase

granul aton, ylng, ng, ng, npreSS|on
in mnﬁzélainthﬁa.t afty cpradogsstesion Thigh ﬁompeundn%tsmsER formulation and

anuJat b di ng the nul |qu d (et
PR R O Kol Pl oy UL AP LHEE o S g mprtion with
cmﬁﬁﬁ%ﬁ@@@%@nHP&?H@Rﬂﬁﬁ@ﬁwﬁe'ng added. The wet mass was

dried in a hot air oven or a fluid bed dryer. The
dr i Admmistgatigagf Compound A had no effect on CYP2CO activity, as judged by no

influence on the pharmacokinetics of tolbutamide after co-administration with Compound
A.

In the above cocktail study the Compound A peak levels were >3.5-fold lower for ER
(3.45 umol/L) compared to IR (13.1 umol/L) i.e. lowered by approximately 75% .
Other extended release formulations which possess a suitable profile for limiting drug-drug
interactions (compared to immediate release formulations) as described herein are as
follows. Such formulations may also possess other desirable profiles such as, for example,
robustness regarding effects when dosed with food (e.g. food may cause an increase in

release rate resulting in higher plasma drug peak levels).

Example 2: Extended release tablets

Compound A besylate 198.0 mg

Hypromellose 50 mPas 102.6 mg

Cellulose, microcrystalline 18.0 mg
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then mlled through a suitable mll or sieved through
a suitable screen. The granulate was m xed with
wore@poziyst al | i ne cel | ul ose and sodi um st ear yl PCT/GB2008/050755
fumarate, which was charged through a suitable sieve.
The granul ate was conpressed jgnto tablets using a
tabl et press equi pped with convex punches. Exanple 1-C
Compari son of |nned|ate (IR) and ext ended release

Mo PGB0 RN S LT BABIUR URG f of | ows ng dolEng

Etha@gl, BEHiglrdu’ (feamﬂz@dmﬂfﬂgpmcassm@ngl e oral doses.of

___LoLbuLanLde_500_ng_and_nLdazoLanL1+5_ng_2+_£i
So¢jpuiesicagy! fHHRK] ani de 500 ngy and ni dazol am 7. § 5%“@
——togettier wtiTa srnghe orat dose of 50

00—Tg—of Conmpournd
A given as 4x125 ng IR tablets prepared as in Exanple
1- AHypron$llogd §0 miPas, Iﬁeﬁﬁﬁysmﬂhﬁe(ﬂehuloéﬂiudfc&ﬁ@oﬁ@l Abesylate were
m dazolam 7.5 ny together with a S|(ﬁ@§ oral dose of

blenggyl fog 3 émn@éhplilemowe@ \red ves gS%@iléﬁé eRingF gragulation liquid
corf3}; %H bPfhefitic dfy'i\ 'é? M Ein nﬁeth
a as 1x500

| stere COITTTE CI all'y aV&IF
mixiag FatapardimatdiyzZomamtas folwed bpgddioomd vait alikipg. The wet mass was

.av The three treatnents were
nﬂ@%ﬁﬁﬁg%ﬁh% Ogﬁaash out period of 7 to 2 1 days. After

admrpé §f AhdsQas dcaHl 2 WBBaif 81 dreditaathidBed HAE RAUARMBricd mass

concentration of tol butam de, m dazol am and Conpound A

wa@leuléerdmmethZﬂ\ﬂﬂHlT@h grautes eee 6eallmlqg¢1 wmtso@lnm sepradharate,
Wh1 %nd %rée% thr cilt ! th aéf;?y re(ve Jl‘he %ranu'\fs % w%re Cﬁ)m resse({] 1iito tablets

%) n ethanol while
a

sl at’i on

us1ﬁ@@m1dtrprd§s lqu@ﬁedlmﬂ%ccaﬁxéx%uﬁ@fes Tol but ami de, mi dazol am
and Conmpound A respectively. Figure 1 shows Mean
pl asma concentratlon of tol butam de (nmol /L) versus

dose of tol butam de 500ng and
EXH“ irﬁ’)te SﬂM gA (n=24). Figure 2 shows Mean

Coﬁba&ﬁaAQ@mﬂaﬁtratlon of n1dazo|an1(nnDI/L) v nseﬂrhgne

| HypesmishioandQiePas wo Conpound A (n=24) . U96mg
Cellulose, microcrystalline 18.0 mg
Methacrylic acid — methyl methacrylate copolymer (1:1) 9.0 mg
Ethanol, anhydrous (removed during processing) q.S.
Sodium stearyl fumarate 54 mg

Hypromellose, microcrystalline cellulose and Compound A besylate were blended
for 3 minutes. The powder blend was granulated by adding the granulation liquid
consisting of methacrylic acid — methyl metacrylate copolymer (1:1) in ethanol while
mixing for approximately 5 minutes, followed by additional wet mixing. The wet mass was
milled in a Quadro Comill.

The wet mass was dried in a hot air oven or a fluid bed drier and the dried mass
was milled in a Fitz Mill. The granules were final mixed with sodium stearyl fumarate,
which was charged through a suitable sieve. The granules were compressed into tablets

using a tablet press equipped with convex punches.



Figure 3 shows Mean plasma concentration of Conpound A

(nmmol /L) versus tine (hr) after a single dose

wa@ewvoewiered as | R or
m dazol am (n=24). The area under the plasm
concentration versus tine cur
guantifiable plasm concentration (AUCo-t) i
1, 2 and 3 are shown in the table bel ow. Mean

s fromzero to

of 500ngy

ER tabl ets wi th tol but amdieB2awd/ 050755

the | ast
n Figures
st andard

(2.1 he plasma concentration
ExERNAL BioRleiFA L 'ﬁ&but am de and ni dazol am

Cofﬁlpeaﬁdmmesﬁ[miebut am de M dazol am AUCo-t AUCo-
ol h/ L)Y (mypl*h/L)

Tol butam-de+ midazolam

[ 198 mg
1944+309

Ce&lalgﬁﬁa@an@w&&a,... Wede + midazol am + 2067+324 45

N34.gang

besylate (1R Tot butam de + m daz
Eth‘fggggﬁrg@r 1+1 11 Conpound A besyl ate (ER)

paMT

-l ess effect on CYP3A actvity conpal
Glycgnil magoptaret0a%d an IR fornul ati on,

EthAdbdlaiosd r at i on of Compound A as an ER fornul

red to

atg.8mdas

as j udg

08 9Py

I T ] ase 11T 1 dazotanm AUCo-t—after
Ha&Hoéglé(}Hl Ca‘llpg\?ésgtl on Wth Corrpound A as an ER fp

PRECA oA

Hy@andhkfic apidl eoﬁcefﬁta&d:qﬁ two-fold increase in AUCApproafl mg

tion with conpo

ind A

HY@T%‘@W%@ gHulose f or mJI ation. Adm nistration of

2%361%und

TO effect—om CYP2CO—activity, as juuge
Hyﬁ\rnf\fbue%ce on the pharmacoki netics of tol butam

T

ter

Metigreaditl atid tthat h@law EdpoGangaund dspetsiort B pab
cqocktail study the Conpound A peak |evels we

ced3 5-fold | ower for ER (3.45 mmol /L) conpare

DVEY mg
e
d to IR

ot 7 L) 1. e. fowered by approximately
POI&&ﬁb&teégtended rel ease formul ati ons which po

8% e,

5SESS

Tristhiyt éilthee profile for Iimting drug-drug

11.9 mg

Water, purified”

q.s.

* The amount expressed on dry basis.

b . .
Removed during processing

A suspension of Compound A was sprayed onto microcrystalline cellulose spheres

in a fluidised bed with subsequent drying. The uncoated pellets were

coated in a fluid bed

using an ethanol based solution of ethylcellulose (EC) and hydroxypropylcellulose (HPC)

and were subsequently dried.

The pellets coated with ethylcellulose (EC) and hydroxypropylcellulose (HPC)

were further coated in a fluidised bed using a dispersion consisting of methacrylic acid-

ethyl acrylate copolymer (1:1) dispersion 30 per cent, glycerol monostearate, triethyl

citrate and polysorbate and were subsequently dried. The film-coated pellets were then

filled into hard gelatin capsules.
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The uncoated pellets were coated in a fluid bed using a dispersion consisting of
methacrylic acid-ethyl acrylate copolymer (1:1) dispersion 30 per cent, glycerol
monostearate, triethyl citrate and polysorbate and were subsequently dried.

10 The pellets coated with methacrylic acid-ethyl acrylate copolymer (1:1) dispersion
30 per cent were further coated in a fluidised bed using an ethanol based solution of
ethylcellulose (EC) and hydroxypropylcellulose (HPC) and were subsequently dried. The

film-coated pellets were then filled into hard gelatin capsules.
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Example 7: Extended release tablet

Compound A besylate 198.0 mg
Hypromellose 50 mPas 97.2 mg
Cellulose, microcrystalline 18.0 mg
Cellulose, microcrystalline (course) 18.0 mg
Methacrylic acid — methyl methacrylate copolymer (1:1) 25.2mg
Ethanol, anhydrous (removed during processing) q.S.
Sodium stearyl fumarate 3.6 mg
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endedgrel ease tabl et Conpound A in crystalline form

| s pr Bpamglds Ade 8y dismigpbl otablee coatingravasisiorof dtyprameléme ionePs (10.8
mg%ﬁ%gc/ﬂ%)@ % mg); Titanium dioxide (1.6 mg); Colour iron oxide yellow, CI 77492
(0.32 mg) and water (q.s.) - water is removed during processing.

In Examples comprising Hypromellose (HPMC) and methacrylic acid — methyl
methacrylate copolymer (1:1), the microcrystalline cellulose may be varied in a range of 5
to 15 wt.% of the formulation, or microcrystalline cellulose may be included together with
hydroxypropyl cellulose (HPC) in a combined range of 5 to 20 wt.% of the formulation.
Additional mannitol may also be included in a range of 5 to 10 wt.% of the formulation.

If HPC is included, this may be added in a granulation liquid in ethanol and the
methacrylic acid — methyl methacrylate copolymer (1:1) added in a dry mixing step (see
Example 8).
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6. An extended rel ease pharnmaceutical fornulation for
use according to claimb5, wherein the pharnmaceutically
waemeprakd e salt of Ph(3-d)(5-0CHF2) - (i ?) CH( QP TZGBR008/050755
(5) Aze- Pab(Owe) is the benzenesul fonic acid salt
characterised by an X-ray powder diffraction pattern
characterised by peaks with d-values at 5.9, 4.73,
4.09 and 4.08A. 7. An extended rel ease pharnaceutica
cidi an|atI0n for use according to any of the preceding
i ms wherein the formul ati on conprises a gelling
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An extended release pharmaceutical formulation for use according to claim 4,
wherein the pharmaceutically acceptable salt of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-

(S)Aze-Pab(OMe) is the benzenesulfonic acid salt.

6. An extended release pharmaceutical formulation for use according to claim 5,
wherein the pharmaceutically acceptable salt of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-
(S)Aze-Pab(OMe) is the benzenesulfonic acid salt characterised by an X-ray powder
diffraction pattern characterised by peaks with d-values at 5.9, 4.73, 4.09 and 4.08A.

7. An extended release pharmaceutical formulation for use according to any of the

preceding claims wherein the formulation comprises a gelling matrix.
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an extended rel ease pharmaceutical fornul ation
according to any preceding claim
WO 2009/027745 PCT/GB2008/050755

-26 -

8. An extended release pharmaceutical formulation for use according to claim 7

wherein the matrix comprises HPMC.

9. An extended release pharmaceutical formulation for use according to claim 7
wherein the matrix comprises methacrylic acid, in particular polymethacrylic acid and/or

methacrylic acid copolymer/s.

10.  An extended release pharmaceutical pellet formulation for use according to any of

claims 1 to 6 wherein the formulation comprises two coating layers.

11.  An extended release pharmaceutical pellet formulation for use according to claim
10 wherein the formulation comprises an inner enteric coat (of, in particular, polymethacrylic
acid and/or methacrylic acid copolymer/s) and an outer release controlling layer (of, in

particular, ethylcellulose and hydroxypropylcellulose).

12.  An extended release pharmaceutical pellet formulation for use according to claim
10 wherein the formulation comprises an inner coat (of, in particular, ethylcellulose and
hydroxypropylcellulose) and an outer layer (of, in particular, polymethacrylic acid and/or

methacrylic acid copolymer/s).

13.  The use of an extended release pharmaceutical formulation according to any
preceding claim in the manufacture of a medicament for the treatment of a cardiovascular

disorder whilst limiting drug-drug interactions with other concomitantly dosed drugs.

14. A method of treating a cardiovascular disorder in a patient suffering from, or at risk
of, said disorder, whilst limiting drug-drug interactions with other concomitantly dosed
drugs, which comprises administering to the patient a therapeutically effective amount of

an extended release pharmaceutical formulation according to any preceding claim.



