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St r eubel et al (Journal of Controlled ease pl101-110) di scl ose
tabl ets of PWW&Q‘M@'MW@@WW EI@‘QE%th ai ni ng hydr oxypr opyl net hyl
cellulose and organic acids. Many a adrenergic receptor antagoni st
conpounds have been described. They have been indicated in the treatnent
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adrenergi c receptor antagoni st conpounds, and controlled-rel ease

f or nul atlfo ngrt@f'nﬁoﬁbmgaﬁfémmegmabge@ af 2 Ratieak: ARIa delay thedelease aha|drigintaieno

94/ 27582. Tasst&ﬁrﬁastm%mraetf otBEli»du@nto(seeaG&ms lanarRbmﬁﬁrﬁgbralmtrt)@émléégeons
cont ai ni ng ant agonl st n_Eroun s selective for the a, adr ene

receptor, ed¢/venal p;haP‘I?é 6a"¥\ aBlispoen (Ftieked Pruﬁrﬁﬁkﬁe%{s Rditar A nggemeyﬁe)

are of partDguké}rNé\pty%;@qggz)Such a conpound is 4-am no-6, 7-
di met hoxy- 2- ( 5- net hanesul f onami do- 1, 2, 3, 4- t et r ahydr oi soqui nol - 2-yl )-5-(2

pyr| dyl ) qui nazoline, and its pharmaceutically acceptable salts. 30

4- Am no-1g, 7s%ﬂ$"é| *yw Jourreat ra?fdms&lal ifzaeéée &7- 2080)3p fo1t £10) AleiHsai apetd Ho! -

-yl)-5-(2- pyrid }1 UI nazoline, and its pharmaceutically acceptable salts,
are discl osé@fapﬁm“ vareehiaidessratainag BydronprrRvierthy seliviosseansoarganic seigs; n
particular Exanple 19). The nesylate salt of the conpound is disclosed in
WO 01/ 64672 (e.g. see Exanple 2). Both WO 98/30560 and WO 01/64672 are

i ncor por at elflany e pdrepgraicrasepior @ntaggnist compounds have been described. They have

been indicated in the treatment of hypertension, congestive heart failure, benign
20 prostatic hyperplasia (BPH) and Raynaud’s Syndrome. Prazosin and alfuzosin are
examples of o adrenergic receptor antagonist compounds, and controlled-release

formulations of them are disclosed in International Patent Application WO 94/27582.

The treatment of BPH is of particular interest, and formulations containing antagonist

25 compounds selective for the a4 adrenergic receptor, especially the a4 subtype (formerly
known as the ayc subtype) are of particular interest. Such a compound is 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline, and its pharmaceutically acceptable salts.

30 4-Amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline, and its pharmaceutically acceptable salts, are disclosed in
International Patent Application WO 98/30560 (see in particular Example 19). The
mesylate salt of the compound is disclosed in WO 01/64672 (e.g. see Example 2). Both
WO 98/30560 and WO 01/64672 are incorporated herein by reference.
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4- Am no- 6, 7-di net hoxy- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4-t et rahydr oi soqui nol -2
-yl)-5- (2wopgnsxgs ) qui nazol ine, and its pharnmaceutically acrapoaibe salts,
are indicated in the treatnent of beni %zgprostatic hyper pl asi a. The free
base has the followi ng structure: NHSO2 CH3ONY N CH3ON N NH2 5 A
problemthat can arise in the oral admnistration of a adrenergic receptor

ant agoni st 4-0B¥RSBAimpthoxsgHSwethanesulinnamide-4 224 tatiahy drisoauinple-wr@und
fromthe gagikbjIRjuila2sline)aand ﬁt@céharﬁi%@éﬁiﬁéllypra@@ﬁéﬂlé hE.aa'itscaﬂa di ed SnStadden

drops in blood pressure, particularly wh drug 1s rel eased too

rapi dly i ntteeatmentpfdenigniresiatichyperniasa. Th%ffma@maé‘ﬂ%E"OWWQ struetsite:pr obl em
was addressed by formulating the a adrenergic regagban, 10 antagoni st
conpounds al fuzosin and prazosin so as to give albi pﬁasal c release profile.
Rel ease of the drugs in two portions was p with the preferred
ratio of the two portions being 3:7, sot h concentration could be
mai ntai ned in the col on, widh@ S i irugs was found to be
poor. 15 Bioavailability testing
4-am no- 6, 7- di met hoxy- 2- (5 é
t et rahydr oi soqui nol - 2-yl) - éﬂ:E
pharmaceutically acceptabl e saltsw bWH;he applicants (unpublished), gave
surprising results in that abso [
and highly variable. It was une cledl y found that intersubject
variability could be mnimzed by adm ni stering 4-am no-6, 7-di net hoxy-2-(5
20 5 A problem that can arise in the oral admmlstratlon of a adrener |c receptor antagonlst

met hanesul f onam do-1, 2, 3, 4-t etrahydr ol soqui nol - 2- -pyridyl)qui nazoli
ne, and it SCOMARANACEULRASEl 0y HpREgictablec @&priml ﬁ’f aﬂ@orﬁqnmqued freme athe
dosage for g#gﬂbﬁ\%s@ﬁél'tifﬁf €Anoth&€praBlkRY théﬁ’ca‘hfarfsg‘?ﬁ gﬁd&néﬁoﬁé’iﬁ b\‘b%edressure

gastrointestinal tract. Surprisingly, unacceptab I n bl cod

pressure wePatigHArlyouass V@oﬂfuaﬂﬁjr%}%ﬁseﬁlt%ﬁﬁ%h&‘é%ﬁheaga%wtﬁim@i tmt e VO
suf fi ci ent | ya/spbaiyiie Grd %r@é}érﬂ%@@%ﬁdr@@éé ‘?éﬁrﬂﬁatln%%hg{}? aﬁfé?'lref‘glc &St N9

to the pr esent 1 nvention ere | s rovi a contr ease
phar macé(t i @niagqruﬂt rROMpOLIDS a@zoemaandapmtcpﬁlmso asi torgivoahinhsisicgelease profile.

4-am no- 6, 7r

(5- net hanes u%%' onam do %u%s g1 va ?'%%sy\g?sopgecg%{ﬂ?dr\& |t_h2t_h ?I%r?fgfrf%-r%tilor ?fdt;t‘le) qui naz
oline, or gaporpm:rtmagaaﬂl, aalthajr adugfemmh@atiml qoutdhesr maintainegrtiinghe colon, where
phar maceut i %okﬁioﬂ%?ﬂ@%b?w@gkdﬁ\ﬁa% be poor.

15 Bioavailability testing of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, and its pharmaceutically acceptable
salts, by the applicants (unpublished), gave surprising results in that absorption from the
colon was found to be low, and highly variable. It was unexpectedly found that
intersubject variability could be minimized by administering 4-amino-6,7-dimethoxy-2-(5-

20 methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, and its
pharmaceutically acceptable salts, in a controlled-release dosage form which delivered
the majority of the drug to the upper gastrointestinal tract. Surprisingly, unacceptable
sudden drops in blood pressure were not observed, and yet blood concentrations in vivo
were sufficiently sustained to allow once daily dosing.

25
Therefore, according to the present invention, there is provided a controlled-release
pharmaceutical formulation for oral administration comprising 4-amino-6,7-dimethoxy-2-
(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a
pharmaceutically acceptable salt thereof; and a pharmaceutically acceptable adjuvant,
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the fornmulation is adapted to rel ease at | east 50% by weight of the

4- am no- 6Wo-odiosmshoxy- 2- ( 5- met hanesul f onam do- 1, 2, 3, 4-t et PalryBEO204040

i soqui nol -2-yl )-5-(2-pyridyl)quinazoline,gor the pharmaceutically
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gastrointestinal trac t to be about 6 hours (see the |ecture by
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rel evance to targeted drug dellvery , given 22 April 1993 in Short Hills
05| a series 'Current status

(New Jer sey USA) as part of the el
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oline, or a pharmaceutically acceptable salt thereof; an
phar maceut | BAFYGH anckRassdpPdh %wmaaﬁtromteﬁtunabmctb%theasht t‘éPe aéﬂ‘&rea'é‘?%ﬁ (S88d i n

that the fofh@U'eéiukérby' Prolékabt Sidiey PRlipS Ehtifdd I'@aﬁio.rga%(mabbhy@éusﬁv affl itshe

4- am no- - di nmet hoxy- 2- ( 5- net hanésul f onam do-
tetr ahyd|50| ERYaINEdIto Za'SGPWSdrPQ qRlYenay 1980 372l ?'%93 ty Shork HillsatNaye datsetal | y
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Pref erably, | east 30% b }/ -am no-6, 7- ﬁ
met hanesul ftmamgaﬁtm_ntzst@a& raglt, ﬁﬁP&ﬁﬂHBﬁ‘@d&@f'md as. Rﬁ"t)Qbe? §3B§%H Er'Pﬁaq'!?r nazol i
ne, or the 30 pharmaceutically acceptable salt thereof, is released after

3 hours in the dissolution apparatus (or follow ng i ngest ion). Preferably,
| ess than 30bemEiPrewithat inyentiole maywnPhosited qrltRIMFYRY. AS R controlled-release

net haneggl f aﬁﬁmaéeutﬂeaafo?mﬂrah@ﬁ FGH DA RinfNSteatAl cofpHsing4-arAirndYs, T LithatAbky122 0l |
ne, or the harmaceutically acceptable salt thereof, is released after

1 hour in t{@mg haggsylfongmido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable adjuvant,

diluent or carrier; characterized in that the formulation is adapted to release at least 50%
by  weight of the 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-

25 tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or the pharmaceutically acceptable salt
thereof, in the upper gastrointestinal tract of a patient.

Preferably, at least 30% by weight of the 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or the

30 pharmaceutically acceptable salt thereof, is released after 3 hours in the dissolution
apparatus (or following ingestion).

Preferably, less than 30% by weight of the 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or the

35 pharmaceutically acceptable salt thereof, is released after 1 hour in the dissolution
apparatus (or following ingestion).
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Preferably, fornulations according to the invention contain fromO0.1 ng to
20ny (forwoasaspbe 1 to 15 ng) of PCT/IB02/04040

4- am no- 6, 7- di met hoxy- 2- (5- net hanesul f ongym do- 1, 2, 3, 4-tetra- hydroi soq

ui nol - 2-yl)-5-(2-pyridyl)quinazoline, or a pharmaceutically acceptable salt
thereof. It _is preferred that such formul ati ons are adm ni stered once a day
to hunan SPigierpbll: ormulationy gocardingrie the dovedtion coptaim&omr Bdmer ta AQmat (fasn,

it is prefegtpehid Nah 15/ of“md?ﬂn§677dlmetho -2-(5-methanesulfon -1,2 4tt .
di met hoxy- 2- (%rret anesulg?onam -1.2, L r(aﬁnerm SO ?Jlar%'?o il era

pyri dyl ) qui hdreiseqinolgrylFre2- Bﬁ&yﬁﬁ@@ﬁ!ﬁoi"&%l o ace P@'@H&' taQCﬁéf\;@ 59 tn
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by diffusion or erosion; (b) present 1n a nultiparticulate core” (sonetines
r ef er r ed>t opatients. bead forrrul ation); (c) released through an aperture
provided in an inperneable coating (sonetinmes referred to as an osnotic
formul ati on%"; 15 (d) rel eased through a coating of |ow aqueous sol ubility;
(e) rel easelth forndatianNsaacserding: tarthgopresent vention, ('ﬁ"ﬁ piefered thaithe4-araino-6.7-

exchange 1 egiuindy.@lnERLAAYAGAIBACES bitcriRlisoduhol An@aet T of nt est i nal

tract by a | e devi ce. X, osnoti ¢ fornul ations are
of mterestpnyémti'wolAﬁ‘Q wré*aﬁ:nharmaég@wyllx ﬂcqemaﬁ'e %%t)thﬁf@fmfﬂ paig dgyaseef%m t he
active ggnpgund is enbedded or dispersed in a matrix of another materi al
whi ch serves to retard the rel ease of the active conpound into an 25
aqueous envid onneRbeddediin agnatrixiem; whichit isrrelgpged bicdiffusiom gueresiop opy |

met hyl cel | upgse &@Qermﬁ%‘Pﬁi}{ﬁﬁa?ti})daté%r\el{é&ﬁ@nmé\@ffefér&dftgrag‘é' (el 9oen Astfony;di Ng

to the present invention preferably conprise high nolecular weight (i.e.
85, 000- 95, 0B nareteashd thrpualy @ncaRARUED Provided:iRyancEnermeakle copting (gomstimes

appar ent t ok %‘é'dn'&%dtlﬁfé |a':}{o];,)that rel ease by diffusion and erosion
can occur i multaneous| I'n Tul tiparticulate cores, the active

conpoundSi s(dyr es@ﬂaseﬁtmommé@atmg ghdaw aqyesys soibilil: al so contai n adj uvants,
di luents or egarr; ﬁ%fedﬁ%&g?}pégerﬁfiie% @cogﬂnguents and carriers include

m crocrysta I"i ne ul ose referab having a nom nal nean particle size
of 50m and(f) actU@éent'Pfrﬂndam P&Chaﬂﬁéﬁtﬂ'f&ﬁded ingredients are formed into a

vet (9) released at specific points in the gastrointestinal tract by a pulsatile device.
20 Matrix, bead and osmotic formulations are of interest.

Dealing with each category in turn:
(a) In matrix systems, the active compound is embedded or dispersed in a matrix of
another material which serves to retard the release of the active compound into an

25 aqueous environment. Suitable matrix materials include hydroxypropyl methyicellulose
and hydroxypropyl cellulose. Matrix formulations according to the present invention
preferably comprise high molecular weight (i.e. 85,000-95,000 mass units) hydroxypropyl
methylcellulose. It will be apparent to those skilled in the art that release by diffusion
and erosion can occur simultaneously.

30 (b) In multiparticulate cores, the active compound is present in a number of particles
which also contain adjuvants, diluents or carriers. Suitable adjuvants, diluents and
carriers include microcrystalline cellulose (preferably having a nominal mean particle
size of 50um) and lactose. Typically, the blended ingredients are formed into a wet
mass which is extruded and spheronized to form beads which are then dried. The

35 particles may then be filled into capsules. Prior to encapsulation, the particles can



mass which is extruded and spheronized to form beads which are then dried.
The 35 particles nmay then be filled into capsules. Prior to encapsul ation,
t he partiwbas/osmss WO 03/ 032956 PCT/ |1 BO2/ 04040 5 opti onal lpgThBoXM@atoed wit h
a sem perneable or low solubility nenbra [see (d) and (e) below]. (c)
Ir'rperrreabl e coati ngs are applied to tablets containing the active conpound.
"1 nper meabl e that no significant transport of the active conpound
can take %{La@y i@r"@é&e diwith 8 Seminsgmaable og |l golpbitity prrabrage dease(d @ndde) of
t he fornmul abemm although wat er can pass through. Suitable materials
i ncl ude fil mform P/rrers and waxes t her nopl asti c pol ymers such
B9 TiRabies

as pol y(et h{ffenel® geatings jare IS"GP&RC\/E%W%%ICBWPHE)Q thecpetiye Gampaundse

and cel | ul ogithpeembabie] meads itha ﬁ&%lghMGaﬁth'réHéBSﬁ%f'tﬁe Richie caMbYurtt 88k §akd han
100m Thg a erture may be forped by drillin the coated fornul ati on
|

is conic lagg agipss ke Forjingrduripg dhe E"E?"dEﬂfqﬁﬁ?&tﬁ’qﬂﬁ’g ahthe faRmelgtien aithough
solubility mcéruséa PeYsVIRRIUgh. TH@tabR MBtéansYnélfxdéﬂmforﬂmyﬁaﬁrﬁeﬁﬁyndf’ﬁ/axes

pH- dependen tgr ex | e substanti all 8/ i nsol ubl e at
e hy

di ssol ution ‘?d% eW?ﬂpﬁ IR PONMEES SHieh 2% BOEH YRR CONAY %&@?) (§8W0’!ﬂye°'éi9”<ﬂﬁ)l>5

Preferred piiypedisioke wAd REINGER scetdls] didans B@étingqmclmasb@d é\%%ré’tﬂi Er\é%tér\fﬁa%
(i ncluding ceI | ul gse acetate 15 phthal ate, polyvinyl acetate al ate

pol yacryl i c 188w dde; apertutamay bgdormed, by ﬁ'&l‘@ﬂgatoé 'féhﬁ COQtPth@’mLtEat@Bl'%i C°n'°a|

copol yneygs. b @utting Bkfee figabl e menbrane coatings allow the active conpound

to diffuse across the rrenbrane or through liquid filled pores within the
menbr ane. S(At ablCoatings phipw rAgueeisaselubiity| indude dolymears. sTheh salubitity plilsuehe

ester or et Be me?é"'%a@cﬁé’k:HCde‘bQMéFﬁrf%r e&Qmeee&ﬁfsfa‘?ﬂaliWﬁ%lhE‘Ilesat'd?-ﬁé‘%%sﬁghy |

cel | ul ose, Iulose acetate and | ul ose acet rate I nat es

may be prep ﬁéauw fees; Potrigke plasaiin theostompemagngewaies |Sﬁ|u @a@ta‘*{’f%r Preferseth| e
sodi um pol Y§H¥§e%§iﬂv§ Bbl@%@h@%d@‘sﬁ@lla@npﬁﬁéﬂh@&@lv‘éh@% Gbddiry éllt]f%sé?.:ét\é?e

i ngredient. f??) I'Sati| e devices have the capacity to re ease

vari ous Ioi ﬁh@a e.trelyviny'acetats phtaalateh nolyaeeylie acmﬁi@yvafy?s cRJsieviny! @ﬁe@@md c
potential terdi6li@d88 chbpdifiae’. (see US Patent No 3,952,741) or erosion of
polymeric material due to changes in pH or mcrobial degradation. Suitable
pol ymeri c méRler i eginaiereable mrraerane Crefinos Alew theactiye corpound fediffise agass as

ﬁ/a fg'r oni ¢ dedd Wiintbrans b ThrobhR Gi§6H: fillkB T SrEs wrRKmPthe FRBMbRIne. R8Litath: Q&fing
I materials include polymers such as cellulose ester or ether, and acrylic polymers.

20 Preferred materials include ethyl cellulose, cellulose acetate and cellulose acetate
butyrate.

1)) Resinates may be prepared by treating anionic ion exchange resin beads (for
example sodium polystyrene sulphonate) with an acid addition salt of the active
ingredient.

25 (9) Pulsatile devices have the capacity to release drug at various points of the
gastrointestinal tract. They may depend on osmotic potential to trigger release (see US
Patent N° 3,952,741) or erosion of polymeric material due to changes in pH or microbial
degradation. Suitable polymeric materials include pectin [Rubinstein et al, 1991, Pectic
salt as a colonic delivery system, Proceed. Intern. Symp. Control. Rel. Bioact. Mater.],

30 methacrylate-galactomannan [Lehman et al, 1991, Methacrylate-galactomannan coating
for colonic specific drug delivery, ibid], matter containing azobonds [Kopeckova et al,
1991, Bioadhesive polymers for colon specific drug delivery, ibid], chondroitin [Sintov et
al, 1991, Colonic administration of indomethacin using modified chondroitin in a
cannulated dog model, ibid], dextran hydrogels [Bronsted et al, 1993, A novel hydrogel

35 system designed for controlled drug delivery to the colon, ibid], methacrylic acid

copolymers [Siefke et al, 1993, B-Cyclodextrin matrix films for colon specific drug



30 net hacryl at e-gal act omannan [ Lehnman et a/, 1991,

Met hacryl at e- gal act omannan coating for colonic specific drug delivery,

i bi d], newOeB/s®sd ai ni ng azobonds [ Kopeckova et a/, 1991pcBiBexiiesi ve

pol yners for colon specific drug deliveryg ibid], chondroitin [Sintov et

a/, 1991, Colonic adm nistration of indonethacin using nodified chondroitin
in a cannulated dog nodel, ibid dextran hydrogels [Bronsted et a/, 1993,
A novel hydFeliyery. ﬁgkfé'ﬁ’@rﬁ“d%%l iloipvikot ot Yitse |a8d iarving exalyalien \of aonmiose

C0| on, i bi dieatB@pRAts Wb Eoldr sPlecifico @it YdBRUSry| ﬁid?f @elu@é%é sgéaﬁg’ Somts of the
q/clodextrl n matrix films for colon specjf

PCT/ | B2/ 048ayroigesting| tragtymay glsepe %ﬁht?VQWF'BS é“T'NPYQS?‘éﬁhletét{Galzanlgﬁ &fialr o

and in vi vo1ey3iTiakidepefdert 8l @8 Rery StaA f&e&dkﬁ{ §pefc% rErRbSe) :Elep%khy&rogélug
del i very, i bid. Delivery to specific points of gastrm ntestinal tract

may al so bepléleﬁl"b%?api}g? Rinna.eteal ARRiF#iPntof 3 Ri'ﬂ'ﬁ‘dF ahPE&-kased|hydrogebty,

Ti me dependgférdduiati@edriy 8élvesy st em for col on specific rel ease, ibid], or
hydrogel 5 plugs in a capsule [Binns et al, Application of a pHi ndependent
PEG based hydrogel to afford pulsatile drug delivery]. Fornul ations
wherein t heFérn%létiBhs6 vﬁTe‘?énHEftﬁE)X%I{ 'aﬁm(o56 JTRfifameRub (SRR difchamids-1,2,3,4-

t et rahydr oi soqui nol - -5- gz- yl Y'qui nazoline, or a pharmaceutically
accept abl e Ee&ﬂahydr9t§°ﬂq‘\‘€?|e?o¥|)‘ (& péﬁ*ﬂ)’@ﬂﬂ@ﬂzqhﬂe'a°'nﬁtHhP5(“?qeGH?%M|Q?ﬁeli’t?bﬂessa"

r el eased by tdrddfUisichibedtie® lirp§ infffrix ﬁérﬁ vmcmarstrb@ul:.@d b)‘58|?fﬁ§|6ﬁ for eFdsRIne APt .
such fornul ati ons conprise 4-am no- di met hoxy- 2-

net hanesul f B%ﬁ‘l"ﬁb"‘le"?s% Fzreieéq%ﬁyah fﬂ'@HWP’Fﬁ)FQ"QP'ﬁe)"me("? & Yndirasthexyne-(2rz ol |
ne, or a phRiHEReSUtdnamido1 Q@Qﬁ@t@hy&o@aadm&wdﬁm pﬂmn)@ﬁmm.ﬁe relgpasg

rate nodifiers; one or nore organic acjds; one or nore tabletting

exci pi ent s. PRamaselically Pﬁ?@t?ﬁi%hsﬂt dheresfy onepiympre ralaase dated Modiipisd one or
hydr oxypr OPWOP@BQMHC%HSUMHS@(!e oﬁ?ﬁér@fébléﬁhb Bk&ﬁ@ntsSOd' um

car boxynet hyl cel I'ul ose, ethyl cellulose, cellulose acetate, polyethylene
oxi de, xNanthan gum carboner, ammoni o nethacryl ate copol ymer, hydrogenat ed

castor oil, RepaSayhe M@éﬁﬂer@ﬂh@tf rfnbg %enﬁcﬁ'eh%&% ﬁ?c%ﬂ}p?oﬂwﬁ&ﬁi/laéeﬁiulogg
hydroxypropyl met hyl cel | ul gse al ate and nethacrylic aci'd copol yner.

Hydr oxypr opiethH Ailvigss. sy F%r beyymethiticeliioss. etk icelitiosepraiidpse Acetate,

hydr oxypr opgblg&thiighe Cshbél' X&RHaR AYEMONGrBEmEY, ChRrRloY rﬁ&hscrwa@ &Belyﬁifert he
followng features: 25 a nunber average nol ecul ar WEI in the ra :
B@g‘i @l ly

about 20, 00 yc{rag%[w&ﬂ caston @lpcarmapbs Wax.2 padm f"@xlﬁ" ' agplate &b
25,000 19 19@@%réﬂy‘%ethyl cellulose phthalate and methacrylic acid copolymer.

Hydroxypropylmethyl cellulose is of particular interest.

Preferred hydroxypropylmethyl celluloses have one or preferably more than one of the
following features:
25 e a number average molecular weight in the range of about 20,000 to about
250,000, such as 20,000 to 125,000, more especially 25,000 to 100,000 (for
example 27,000 or 89,000)
o a degree of methyl substitution in the range of about 15% to about 35 %, such as
19-30% (for example 19-24%)
30 e adegree of hydroxy substitution in the range of about 2% to about 15%, such as
4-12% (for example 7-12%)
¢ the nominal viscosity of a 2% aqueous solution lies in the range of about 50 to
about 150,000 cps, such as 50 to 100,000 cps, more especially 50 to 15,000 cps
(for example 75 to 5,000 cps).
35
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p biethacel ™ V| Nesk@o0 | Deg@etd ps Rgg'@emleauammaoo,ocmmﬁ K100}V
4AM 93, 12% f# D 1. 09P0cps
95500 4- 1 2209 0pOILY 2006| LR hoo b TSR dot v, SERE R el al |y
thar act eri $MWs of p@baﬂtutlaha substitutient | 2%taquieblis be apparent {o
ed in thefart that the hydrpxypropyl me%{!%(tt cel | ullose may
nol ecul esjof difféerent chaip | engths That the average ¢hain
¢=K4M 10 mDIBQ(QODar mng%t i n| 7H@% ange 40&0@3!; Tabl2e08i ng
H ane—acabr di o+ H |
e pi-ofRS—acepr et Rg—to M-entH-ga—ey—-Ret Ide
:,111(::1 as | agt 18§QU9;D nohydr ate gnd anhydr augoggaﬁ P8i um hydroge
&100MI ubr ii@a5/080 $tich as mapnesi um st PaYGEOGOCPs
K100LV 27,000 ‘ “ 100cps ¢
E4M 93,000 28-30% 7-12% 4,000cps 2910
E10M 113,000 |“ “ 10,000cps ‘
Fam 90,000 27-30% 4-7.5% 4,000cps 2906

Methocel™ K100LV, and especially K4M, have characteristics of particular interest.
It will be apparent to those skilled in the art that the hydroxypropylmethyl cellulose may

consist of molecules of different chain lengths, but that the average chain length gives a
molecular weight in the range stated.

Tabletting excipients for use in formulations according to the invention may include

diluents, such as lactose monohydrate and anhydrous calcium hydrogen phosphate, and
lubricants, such as magnesium stearate.

Organic acids for use in formulations according to the invention are the pharmaceutically
acceptable organic acids, or mixtures thereof, and may contain one or more carboxylic
acid groups. Preferably, one or more of the organic acids has a pKa (or lower/lowest
pKa, for di-/multicarboxylic acids) in the range of about 1.75 to about 5.5, such as 3.25-
5.0, more especially 4.0-5.0 (for example 4.1-4.8).

Preferably, one or more of the organic acids present is selected from: adipic acid,
ascorbic acid, aspartic acid, benzoic acid, citric acid, fumaric acid, glutamic acid, lactic

acid, maleic acid, malic acid, mandelic acid, sorbic acid, succinic acid and tartaric acid.



15 Organic acids for use in fornul ations according to the invention are the
phar maceutically acceptable organic acids, or m xtures thereof, and may
contai n owWe 0a/032y86 € carboxylic acid groups. Preferably, @oa/1Be2/0sose of the
organi c acids has a pKa (or |lower/|owest g pKa, for di-/nulticarboxylic
acids) in the range of about 1.75 to about 5.5, such as 3.25- 20 5.0, nore
especially 4.0-5.0 (for exanple 4.1-4.8). Preferably, one or nore of the
organi ¢ aci Mergpessablyjofes reere sy the erﬂﬁn'&cﬁcgﬂswra%qr@ Is selected from: adipis acid,

aspartic acishpickRiREsH sReinbadgd.tric acid, fumaric acid, glutam c acid,
|actic acid, maleic acid, nmalic acid, nandellc aci d, sorbic aci d, succinic

acid and tartaric acid. WO 03/ 032956 PCT/ | BO2/ 04040 8 More preferably one

or more of wﬁerablgapuspoaéloetfan&rs‘é@m preSet! M6ieChlefdrably, tREisBIcCordahid: acidb @ Pi €
acid and succinic acid. Preferably, just one organic acid is pfesent. Mre

pr ef erablsy,a@'ﬁ'éaﬂ?}e organic acid is 5 adipic acid. Preferably, the
4- am no- 6, 7-di net hoxy- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4- tetrahydroi soq

uinol -2-yl)-5-(2- pyrldyl qui nazoline, or the pharnaceutlcally accept abl e
salt thereBreferabliles up ut 0. H3MRaB Asnethoxwe-(a-methanesyfonapime- { 26k 4-

exanpl e 1- 1@%h§ﬁfmsé&|ﬁ\ﬁlﬂﬁﬁ5% %}rﬂﬁl)ﬁ&lﬁﬂiﬂhﬁé'&@he Sﬁﬁﬁﬁéélﬂ@amﬁaéée RbRASA

Preferably, the hydroxypropy ! | ose makes up a bout™ 10% t o about
60% such tereph makes %?QO%Q;%%@ ABpub BS%0 8K a5y 0.6:28p (far example a5 %)\by

vei ght qf tﬂ@lgh{&rtﬁé'k&ﬁfu%on@p%s@é@é@%é’ba?éjom 5% to about 40% such as
10-30% (for exanple 15-25% by weight of the formulation is nade up of

organic acid. Matrix tablet formulations according to the invention may be

col our_coat prbrerkh. tréhyRRSGERARMYULAIRIbSE RS Y ARt YOUPEARBLE 6@ASsddch

tablets prior to any optional coatin Therefore, in a
parti cul ar | §s ptep@%r cRomEs FERECIAllYH 2014 a\ﬁer(fqroﬁxﬁfﬂd%l 225-30%) oY r Welght ofethease

mat ri x tabl ghrmi@tivall ati on conprising 1-15% by wei ght of
4- am no- 6, 7- di met hoxy-2-(5- 25
met haneddl f onani do- 1, 2, 3, 4- t et r ahydr oi soqui nol - 2-yl ) - 5- (2- pyri dyl ) qui nazol i

ne, or a phPFé?@f‘éSHt éB&Jt'S% fREARRE 303 Csiich ds fdjﬁdi%(}for ekampR¥sRysEbERkight of
hydr oxypr opyl net hyl " cellul ose, 5-15% bc}/ wei ght | actose nonohydrate, 15-40%

by wei ght atefamsilationds smadgmup of organic aci

Matrix tablet formulations according to the invention may be colour coated. The
20 percentages given above relate to proportions in tablets prior to any optional coating
being applied.

Therefore, in a particularly preferred aspect, the invention provides a controlled release

matrix tablet formulation comprising 1-15% by weight of 4-amino-6,7-dimethoxy-2-(5-
25 methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a

pharmaceutically acceptable salt thereof, 15-50% by weight hydroxypropylmethyl

cellulose, 5-15% by weight lactose monohydrate, 15-40% by weight anhydrous calcium

hydrogen phosphate, 10-30% by weight adipic acid, and 0.5-2% magnesium stearate.

Additionally, the matrix tablet may be provided with a colour coating (not taken into
30 account in the above percentages).

The invention also provides a controlled-release pharmaceutical formulation for oral
administration comprising 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline or a pharmaceutically acceptable salt

35 thereof; hydroxypropylmethyl cellulose; one or more organic acids; and one or more
tabletting excipients.
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organi c acids, and one or nore tabletting excipients.
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the rate_of rel ease di met hoxy- 2-

met hanesil f%’ﬂ'&ﬁ’iGd%d'I"eéh@‘yZ? (%WP@H?WP%%‘GP'H@? 3% =tgtrahydrqisnqgyinol-dy)ixZ-nazol i

ne therefr qcmndyu?;qmm«es is"E Bagici conpddRD aRE & isUxpbBed RE! B&f mbohe sBRBied@ndhi S
S surpr|5|n ecau

ani no- 6, 7- dISHEEARKS @?i’%?drfﬁ?'l‘?afﬁ@g'w INAsidis ersitiops gasfound jnthg ksmadhy thasdn- 2- y

1)-5-(2- pyiduthal dstiditidAs @hd fRNH T lﬁeb@ﬁér?oﬁt@ﬂiﬁ‘?ﬁ'ﬂ@ g"d%ﬂoﬁlfés'hﬁal‘i‘?ﬂéﬁml-%etver be
nore sol ublep%and hence to be rel eased nore rapid % in acidic conditions

(as found i PeHeNts: thRQEYY isieh liberated gl gt pnge 'eéfaﬂﬁtpmaﬁ huhis dediveredialpnabe

| ower poot ilgngth @F tHe\Gastrdmitdstihaittrzt. | T 1datid ¢ sustdiRiEMidase anB pRabhgi §otloh he
drug i s not Ilberated all at once in the stomach, but is delivered al ong

the 10 | endftihdfrugn Neysethelgss thesiormulptignsase veryisinaple @ad $0can bg panufaciured

rel ease anceffphadges canparativelPlowidast. drug. Neverthel ess, the fornul ations
are very sinple and so can be manufactured easily and at a conparatively

| ow cost. Therefore, the invention further provides such fornul ations

char act er i zgséréford, e mK/Qﬁlornafthher:b'?o\ﬂJesVﬂ”'ubﬁ ri'or?‘rﬂ%tlons charactenzed m that the rate
4-am no- 6, 7-di net hoxkl 5- nmet hanesul f onani do- 4-t et razélr 0-
i

i soqui nb?- zay| whish(othey r%d%}"l‘ inengi i sthox-2- @mth@q@HE?ma@w fHtgtrahydro-

accept abl e |§@c¥tﬁnle2Qﬂ)95lt2 pyﬁo@l)ﬁ@h&%ﬁﬁéj driRe %aﬁﬁadeat.@dnp%eéﬁtaablsséu thereof,
I ndependent, t he surroundi ngs. “Substantial 'y independent of

the pH of t'ﬁée'g%ﬁerddﬁ?f&frﬁ@és SWFB@"H'@FFW%H'Q%OW%HHﬁbtheﬁb‘r@Ha@'"%en t he
rel ease profile of a formulation is nmeasured at pH 2 and pH 7.5, then the

per cent age %L dru&{rel eased at a certain tine point foll ow ng cormmencenent
of the disSyP lytipdgpepdgspt Qi%'a?rﬁHeOfdhﬁGHFrQS'"%s sk bRIAPINEN ABEANNRo
two pH gondhhi RS the relBAES Brawc@wﬁquﬁﬁ% isSHEAsuASd SloéH o4y gHN TS, I the
preferably not nore than 10% for exanple about 5%
percentage of drug released at a certain time point followmg commencement of the
dissolution test (for example 6 hours) does not differ under the two pH conditions by
more than about 20%, such as not more than 15%, preferably not more than 10%, for
example about 5%.
25
Preferably, the 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline is present as a pharmaceutically

acceptable salt, such as its mesylate salt.

30 According to another aspect of the invention, there is provided the use of 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline, or a pharmaceutically acceptable salt thereof, in the manufacture of
a medicament for the treatment of benign prostatic hyperplasia, characterized in that the
medicament is a controlled-release pharmaceutical formulation as defined above.
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Preferably, the 4-am no-6, 7-di met hoxy- 2- (5- met hanesul f onam do-1, 2, 3, 4-

t et rahydr oi soqui nol - 2-yl )-5-(2-pyridyl)quinazoline is present as a

phar macewD®aloB2s6 accept abl e salt, such as its mesyl ate salcraB@p4AMmcor di ng
to another aspect of the invention, therggis provided the use of

4-am no- 6, 7-

di met hoxy- 2- ( 5- met hanesul f onam do- 3, 4-tetrahydroi soqui nol -2-yl )-5-(2-

pyri dyl) qui Ther| is raiso @rovsﬁeeharrn@tbe@utqf desatrgent cofehgnign erostatic hymerniasia whicht he

manuf act ur ec@prises "EdthirRIBRY &Wefﬁabtﬁ/et éﬁaﬁﬁfeé‘ft aoéon%fﬁcgfélééfs@sﬁ}ﬁrhgceut cal
hyperpl asi a characterized n t hat medi canment 1S a contro ease

phar maceut i toAMUiiemas defingd aboverde |arf@&e%tb@meed gsugbtrgatnoentose PCT/ | B02/ 04040
10 There is al so prow ded a nethod of treatnent of benign prostatic
hyper pl asi a_whi ch anrl ses adm nistering an effective anount of a

control | &d- Fee¢ éa‘éﬁé‘t'ﬁﬁa Rihek Providas af BroREsatforo thes prefiuction f ad cRharmageyical
patient in ppAMdiaRén SUC&bnTtélﬁiﬁ? ”Enharr%oT@‘? dirf¥RBky- 9105 sth RS ulRIrRMidR$,223 4-

process for the production har maceutical ~ formul ation contail ni hg
4- ani no- 6, 7teg@ rﬁ@Q?“'Q°|(3<‘5¥|)r§t(2r:9M@§’dH'F"Bﬁ7éW1‘%o°fla Phgrmaceutically acceptable salt

tetrahydroi ﬁﬁ?éﬁf”ﬁ*] raxwrapyﬁnétﬁ IPXILIYe: )aw a.amlré Bgarf aidBN3hdTRAE Wrl Rdld ¥

acceptabl e salt er eof roxyp opyl neth cel Ul ose; one or nore

organi ¢ aci tablettinggexsinienss; ‘M@F"@a comapsest Mixing ﬁdﬂgﬁﬁ@ﬁ'ﬂ@ follpwedh by prassingeisto

m xi ng tipe ip@edi ents; followed by pressing into 10 tablets. P Artursson
and J Karl sson descri bed t he use of nonol ayers of Caco-2 cells to generate
apparent perneability coefficients (Papp values) for drug absorption across

the intesti padryrsddintdial J KiRdsBn dESEribEY frd @ &%me&ralc%wc@es&peﬁé@@ in
humans and apparent drug 15 perneability coefficiénts in human infestinal

epi t hel i al e%entzaerr@éam&tv cogfleien@r%%n valyRs) fasidsimhaRsarrtionracsessthe intestinal
Cormuni cat | @ﬂﬁwehMﬁ' in 1&5rrél§9ion Bewa8R -d?&l rud BBdorptidn HRAUMENS Qﬁ@%pbé‘r‘éﬂgdm&at

t he absorptlon of a ad renerglc receptor antag@nlst conp ounds,

phar macddt i BeiMaabiityceqnfligiprss gmhuap vl b ilaig(Cpsm@) el cBloshasaicalrand 20
15 x 10-6 cpjop h¥sq@d?|#é‘§eér€i?@3ﬁﬁﬁhn|@d%9n§%?17@(ﬁ p 68t-8dsbgq. by delivering

the majority he compound to the upper gastrointestinal tract. Thus, in
a broader aspect, the invention may be described as a controlled- rel ease

phar maceut i gajad q{oW"ngh OfBuf'\&”tth dhe aéi)@bf’b'tuéﬁ r&t &Ogdr%ﬂgr%ac%é&t&”ﬁﬁtagomst

adrenerglc receptor ant agoni st conpoun eut I cal
accept abl e sempouriisr ebmhartnlaeelm@nﬂmmpmlm smdj,s éhelvaquhwmgjeam valeesslesphran15 x

10-6 cmy ags QSR enRNAPYE ImHbvddGRa Mdde! thére gi8dlctable, by delivering the majority

of the compound to the upper gastrointestinal tract.

Thus, in a broader aspect, the invention may be described as a controlled-release
pharmaceutical formulation for oral administration comprising an o adrenergic receptor

25 antagonist compound, or a pharmaceutically acceptable salt thereof, the compound
having a Papp value of less than 15 x 10° cm/s across a monolayer of Caco-2 cells; and
a pharmaceutically acceptable adjuvant, diluent or carrier; characterized in that the
formulation is adapted to release at least 50% by.weight of the a adrenergic receptor
antagonist compound, or the pharmaceutically acceptable salt thereof, after 6 hours in

30 Apparatus 1 described in the United States Pharmacopoeia 24 (2000), pp 1941-1943,
having 1 litre vessels, baskets of 40 mesh (0.4 mm apertures), a rotation speed of 100
rom, and a dissolution medium consisting of 900 ml of 0.01 M hydrochloric acid
containing 0.7% w/v sodium chloride at 37°C.

35 Preferably, when measuring the Papp value, the initial concentration of test compound in

the donor chamber is at a relevant therapeutic concentration, for example 25uM. 4-



a pharmaceutically acceptabl e adjuvant, diluent or carrier; characterized
inthat the fornulation is adapted to release at |east 50% by wei ght of

t he a adrwoaB@Bmsé ecept or antagoni st conpound, or the phacmaseusanl |y
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Ami no- 6, g di met hoxy- 2- ( 5-nmet hanesul f onam do- 1, 2, 3, 4-t et rahydr oi soquj nol - 2-y
) - 5- ( 2- 2 pyPeHYAS) tnariee Bi7rdieethoxy{panethaneseienamidg-12nt 4 teteahydiviseqringh2-and

found to haypsae qumbZ&inef ahd its pRarhacBiiticallp aBESHAINE salts, silodosin [also
4- am no- 6, 79-4,(; ﬁeJtB oxng- 5- et hanesuF’f onam » 4-t et rahydr oi soq[ui nol - 2

do-1, 2, 3, hy .
- yl)-5- (2-HAMnRa KY %%@ﬁ%@,rugémﬁthec%utwﬁe{?%vezé(ﬁhéﬁwﬁgb'é@ﬁtoa@ﬂrengrslq s,
si | odosi n [ @lcgftor MaAYbhidcotifeund dPinte?e@®. Drugs of the Future (2001), 26(6),
553-560] is an a adrenergic receptor antagoni st conmpound of interest. 10
The invention is illustrated by the follow ng exanples with reference to
the acqePaRy i RdertioAMid Jfudtratddi G thE1 WiibRing EXaMPIeshSvithe rEREREE tOf trHér Ug
compound released v tine froma formulation “prepared according to Exanple
2 in a staneeeeaPaNWsgdAWiRgs ineichinder two different pH conditions; and 15

Fi gure 2 sheigire Y3ABHS 46 PERSARES driPborfiastd feiiSed b ind Hof!18GRAord" U9

conpound released v tine froma formuil ati on anal ogous to that prepared

accordi ng tBrepaggacsoning o Exarppie 2 ini hetandard fligsolutige itest under twa diffgreang PH
abbrevi at i ogshditRnsendused: 20 ATCC Anerican Type Culture Collection HBSS
Hanks bal anced salt solution HPLC high performance |iquid chromatograph
HPMC hy dPox§igkisps Bhewsh yndeesarigspardindtegteondiions. tha Perentage-as iIdjudeamapoun

spect r 0scopsleadad Vilhd B! Braeffibh haklo§BE téThat prepared according to Example 2,

but containing no adipic acid.

The following abbreviations may be used:

20 ATCC American Type Culture Collection

HBSS Hanks balanced salt solution

HPLC high performance liquid chromatography

HPMC hydroxypropylmethyl cellulose

LC-MS liquid chromatography mass spectroscopy
25 MEM minimum essential medium

Ph Eur European Pharmacopoeia

SRC standard round convex

Examples 1-5
30 Tablet formulations of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline mesylate containing Methocel™
K4M
The following table shows the ingredients for preparing five tablet formulations
containing, respectively, 1, 3, 6, 9 and 12 mg of active ingredient, expressed as free
35 Dbase.



Ph Eur

Tabl et fornul ati ons of
4- am no- 6Wo-odiosdshoxy- 2- ( 5- met hanesul f onam do- 1, 2, 3, 4-
t et rahydr oi soqui nol - 2-yl) - 5- (2- pyri dyl ) gy nazol i ne nesyl ate contai ni ng

Met hocel TM K4M The foll ow ng table shows the ingredients for preparing

Eur opean Phar macopoeia SRC standard round convex

PCT/IB02/04040

Exanples 1-5 30

five tablet_formilations containing respectively 1 3 6 9 and 12 ng of
active i ngresgredient ressed as|fregeq1 3p h@ase. B3 03295 £CT)/ | g4 04040
12 1 ngredi gnt (rrg%ﬁ) 1 Ex 2 Ex{3 Ex 4 Ex 5 (rleference to standard)
4- ami no- 6, 1\ @ferebeRte\atandatd)igg (1) 3.56F 7.134 [10. 701 14. 268
(5- met hanes-HJ—f-esza-H‘i-d-e,—l—,-Z-,—Qﬁ—t—e-t-ﬁa@*Qr DS O6toH —5—4&2
pyri dyl ) qui|da2Binerfe’-gimsthae2- (Pr1-389) HPR630. 008138, o103 1odo 1#:2680(
22.500 ( MgtbosthadtdrorRmidalr ) Lact ose |Wonohydrjate 13. 203 10. 108 9. 216
10. 200 9. 3( §Ph. Eur) Cal ci um Hydrogen| 39. 608 [30. 325 2j7. 650 30. 599 27.|924
Phosphat e, |Anhydrigtighydmisqawinel- Adi pic Agid 15. 000 25.000 25.004 25. 000
25.000 [DAB.¢iRsto-Magnesium Stearate 1. p00 1.000 1.000 |1. 000 1.|000
(Ph. Eur) Tablet weight (mg) 100{000 100|000 100} 000 100f 000 104.000
Equi val ent |tPyridylquingzalingmesylate 7- di net hpxy- 2- (5} net hanejsul f onani do- 1, 2,3, 4-
t et rahydr oilgpgdrnol - 2-yl ) - 5- (2- pyri dyl ) gui nazoljne, in the formof its|free
base
HPMC 30.000 30.000 30.000 22.500 22.500
(Methocel K4M, Ph.Eur)
Lactose Monohydrate 13.203 10.108 9.216 10.200 9.308
(Ph.Eur)
Calcium Hydrogen 39.608 30.325 27.650 30.599 27.924
Phosphate, Anhydrous
(Ph.Eur)
Adipic Acid 15.000 25.000 25.000 25.000 25.000
[DAB @]
Magnesium Stearate 1.000 1.000 1.000 1.000 1.000
(Ph.Eur)
Tablet weight (mg) 100.000 | 100.000 | 100.000 | 100.000 | 100.000

10

m

Equivalent to 1.0 mg 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-

tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, in the form of its free base

@

Method

The adipic acid was first screened through a suitable screen (e.g. 500 micron).

lactose monohydrate,

hydroxypropyimethyi

DAB is the Deutsches Arzneibuch (German Pharmacopoeia)

cellulose,

methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline mesylate,

the screened adipic acid and calcium hydrogen phosphate, anhydrous were then added

to a suitable blender (e.g. a tumble mixer) and blended. The blend was screened

The
4-amino-6,7-dimethoxy-2-(5-

through a suitable screen (e.g. 500 micron) and reblended. About 50% of the lubricant

(magnesium stearate) was screened, added to the blend and blended briefly.



(2) DAB is the Deutsches Arznei buch (Gernman Pharmacopoeia) 5 Method The
adi pic acid was first screened through a suitable screen (e.g. 500 mcron).
The | actweasnsmshydrate, hydroxypropyl met hyl cellul ose, PCT/IB02/04040

4- am no- 6, 7- di met hoxy- 2- ( 5- 13

met hanesul f onam do- 1, 2, 3, 4-t et r ahydr oi soqui nol - 2-yl ) -5-(2-pyridyl)qui nazol i
ne nesylate, 10 the screened adipic acid and cal ci um hydrogen phosphat e,
anhydrous were then added to a suitable blender (e.g. a tunble mxer) and

bl ended. ThendbrRd w&smrférr&%%@tedtthrdaga% ﬁut%Hlbtrﬁﬁgrecoﬁﬁfaﬁf%P (TRie $ibbol Blend

m cron) and rebl ended. About 50% of | ubricant (nmagnesium stearate) was
screened, afdedhanpomnslatad Ry seiaemng dredsh@ efifable gereers/(©92986 micron) and

PCT/ | BO2/ O4@bnddd T @n‘i‘élﬂnﬁ‘@%rfc@hﬂ fhs GRFIRALY esuddar RUGR ﬁ\eﬁd“ahﬁtﬂléhi]egl ler
conmpactor. The ribbon blend Was then granul ated, by screeni ng throu

sui t abl e5scli’L9é'M (e.g. 500 mcron) and reblended. The renaining Iubr| cant
was screened, added to the blend and blended 5 briefly. The granul es were

then tabl etted usi ng appropriate 6 nmtooling to give 6 nmstandard round
convex whi t B8 SIgNEIE wWere Fhendakiatied vsing aphiapiddie Ren@ topling taoives matistandard
Exanpl es 6- t%uﬂ@@bmevaﬂﬁtgﬂﬁﬁéthm i engraving, which were then de-dusted.

4- am no- 6, 7-di net hoxy- 2- ( 5- net hanesulf onam do- 1, 2, 3, 4-

t et rahydr oi soqui nol - 2-yl ) - 5- (2- pyr|dyl)qU|nazoI|ne nmesyl at e cont ai ni ng

Met hoceh @M eXariBle¥ glge fol | owi ng table shows the ingredients for preparing

two tablet fornulations 15 containi ng respectively, 9, 12 and 1 ng of
active i ngrEahlehiforraulations cof Asamina:6,8limethaxyR-timethanesylfomamiiosk 28,4x 8

(1 rig Sregﬁff%ﬁ'gﬁ?ﬁﬁ%@ %éripig gﬁ%-r @@ﬁﬁ?ﬁo i ?(e"gyggi& Rtainihy Mt{ocet® 26°

5- (2- pyri dyKj@fllivhazol i ne nesyl ate (Pfizer) HPMC 100. 000 100. 000 40.00
E %t Eﬁf? | T'\4'|l|<e CHTO\\/MngPhtaEILér )sthJ‘v% ttﬂéem'é’?e%"eh 'R F epr%&ar%%S tv%c()) t%EFét ]Tgl"nZlﬂgtions
15 containing, respectively, 9, 12 and 1 mg of active ingredient, expressed as free base.

Ingredient (mg) ' Ex 6 Ex7 Ex 8
(reference to standard)

4-amino-6,7-dimethoxy-2-(5-methane- 10.702" 14.269 1.189
sulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-
5-(2-pyridyl)quinazoline mesylate (Pfizer)

HPMC 100.000 | 100.000 40.00
(Methocel™ K100LV, Ph.Eur)

Lactose Monohydrate 11.825 10.933 10.703
(Ph.Eur)

Calcium Hydrogen Phosphate, Anhydrous 35.473 32.798 32.108
(Ph.Eur)

Adipic Acid 40.000 40.000 15.000
[DAB]

Magnesium Stearate 2.000 2.000 1.000
(Ph.Eur)

Tablet weight (mg) 200.000 200.000 100.000




Cal ci um Hydr ogen Phosphate, Anhydrous 35.473 32.798 32.108 (Ph.Eur) Adipic
Acid 40. 000 40.000 15.000 [DAB] Magnesium Stearate 2.000 2.000 1.000

(Ph. Eur) waebBes299ei ght (nmg) 200. 000 200. 000 100. 000 WO 03/,032Ba&304040

PCT/ 1 BO2/ 04040 14 Equivalent to 9.0 ny

4- am no- 6, 7- di net hoxy- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4-

t et rahydroi §pqui nol -2-yg-5-(2-pyri dyl)quinazoline, in the formof its free
base Method 5ERH¥aleRYPSQmgré-aoiner. kdinsthoxy2r(p-metiepesyfpaamided! aRd-ogousl v
to those of Exeétmhgeéroﬂsogﬁiﬁo@-ynﬂgwﬁdynqum&zaiﬁe,l iR $hebfopm @f ifs frEe BHRd 0Ol i Ng
was used so as to give mm standard round convex white tablets. Exanple 9
10 Tabl et fornul ation of

4- am no- 6, 7wt hoxy- 2- (5- net hanesul f onam do- 1, 2, 3, 4-

t et rahydrooi Soqui nol - 2-yl ) -5-(2-pyridyl)qui nazol i ne nesyl ate contai ni ng

Vbt hocel T TR GRNts et EXaMPIER g aNehP WethBiRBated EnalngPatl hihose of ExpmpiEsitg
tabl et formy ati pBwe@H # ExkaEpRs 6THn®T7, BCinin Bodling VAR @Il s&4B 16 g 8amind I ee
base. 15 Ingredient (nmg) Ex 9. (reference to standard)

4- ani no- 6, 7S@NARICHEYRA SQnvsX wbite, #l f onani do- 3.567wW w

1, 2, 3, 4-t et rahydroi soqui nol -2-yl)-5-(2- pyridyl)quinazoline nesylate
(Pfizer) HPMC 40.000 (Methocel K100M Ph.Eur) Lactose Monohydrate 7.608
(Ph. Eur) Caﬁéﬁﬁ‘rﬂ'ﬁ}-@drogen Phosphat e, Anhydrous 22. 825

10 Tablet formulation of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline mesylate containing Methocel™
K100M
The following table shows the ingredients for preparing a tablet formulation containing 3

mg of active ingredient, expressed as free base.
15

Ingredient (mg) Ex9
(reference to standard)

4-amino-6,7-dimethoxy-2-(5-methanesulfonamido- 3.567"
1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline mesylate

(Pfizer)

HPMC 40.000
(Methocel K100M, Ph.Eur)

Lactose Monohydrate 7.608
(Ph.Eur)

Calcium Hydrogen Phosphate, Anhydrous 22.825
(Ph.Eur)

Adipic Acid 25.000
[DAB]

Magnesium Stearate 1.000
(Ph.Eur)

Tablet weight (mg) 100.000




(Ph. Eur) Adipic Acid 25.000 [DAB] Magnesium Stearate 1.000 (Ph. Eur)

Tabl et wei ght (ng) 100. 000 WO 03/032956 PCT/I1B02/ 04040 15 Equivalent to
9.0 ng 4-wW0iB03B5¢ - di net hoxy- 2- (5- met hanesul f onam do- 1, 2, 2C4AB02/04040

t et r ahydr oi soqui nol - 2-yl)-5-(2-pyridyl )qq'snazol ine, inthe formof its free
base Method 5 The tablets of Exanple 9 were prepared anal ogously to those
of Exanples,l to 5. Exanple 10 Dissolution studies at different pH The

di ssol ution t e5avi¥aledttaiStymed-amino &7 -dimathexyihGrmatbepessifanamido2028)4- pp

1941- 10 1943, téir_éﬁ&\%iéb&ﬁnéll'z-)(li-@-‘%@-bgrlﬁk{yg?ﬁiﬂaﬂfﬁﬁ&ithﬁ&’foFrﬁfoiftﬁgg%B%%’@?i ot er nal

foll owed, but using a covered vess nom nal capacit

di aneter 150 mm height 345 nmm). Fornul ati ons prepared according to
Exanpl e 2 wWetethgdi ssol ved in an aqueous buffer of pH 2 (conposition 0.01M
HCl and Q.1ZM NaCl) and in an aqueous buffer of pH 7.5 (conposition 0.06M
KCl, 0.03Mm Kaetableds gbexanale Bwere peeraresomalagacsly to theee obExanples tite &n f 1 ui d
vol ume was 3000nl, the tenperature was 37C, the rotation speed of the
baskets was 100 rpm and the drug conpound rel eased was detected by W
spect r oscopfxample #vel ength of 246nm The percentage of active ingredient

rel eased v DHS'%?“J@‘ ﬁgm}e%trhiﬁéggﬁgyl. 20 I't can be seen that the rel ease

profile at . . ease ile at pH 7.5 are alnost identical,
i ndi cati ng Thetdisslobtiondestracscoeiingdtooaited, States Phatmanopoeine24 (2000),app d841s
likely tg degiyey, l,@ Of roi ot | nal, tr
| eading to g%ésgt{aﬁr?gg%%ﬂegg‘gagﬁaa t%?gfegerllgebgt Ebﬁﬁ%ﬁg‘%)t ﬁ'é%.fg%k%irb%o%gﬁ iason,
a formul at i eeveserhvesgeLiel nominal gaparity SRAMNII Gnterneh diapretgratS@dnmbbeighit45hmm).
contained n LM ' i £ 0l r i -
measar od a3 e iopared dbodrBhGa0 Sl 2 et aikifed 4 adldell RS of
rel eased v PHn2 (¢ampasition 0.01MpAHGuard 2.12M Ne@h dnd ipeam aqieust huffer off gk 8.5
profile at t e of,l i fents
Accor di ngl y&{dﬂl?pg@@g? ngpgyl 'Iéﬁei%go%t ﬁ%#ﬁeﬁoqw 'Z(J_‘ez? P\?Zér?dd\rbﬁ%dsa (g\fn{;(ﬁ-t')he The
15 dissolution fluid volume was 3000ml, the temperature was 37°C, the rotation speed of
the baskets was 100 rpm, and the drug compound released was detected by UV
spectroscopy at a wavelength of 246nm. The percentage of active ingredient released v

time is shown in Figure 1.

20 It can be seen that the release profile at pH 2 and the release profile at pH 7.5 are
almost identical, indicating that when administered orally to a patient the formulation is
likely to deliver drug along the length of the gastrointestinal tract, leading to sustained
release and prolonged drug action.

25 For comparison, a formulation analogous to that of Example 2 was prepared, but which
contained no adipic acid. The release profile of this formulation was measured at pH 2
and pH 7.5 as above and the percentage of drug compound released v time is shown in
Figure 2. 1t can be seen that the release profile at pH 2 and the release profile at pH 7.5
are very different. Accordingly this formulation is not likely to deliver drug along the

30 length of the gastrointestinal tract, and hence give sustained release and prolonged drug
action, when administered orally to a patient.

Example 11
Modified release bead formulation
35



30 length of the gastrointestinal tract, and hence give sustained rel ease
and prol onged drug action, when admnistered orally to a patient. Exanple
11 Modi f iwo isebmase bead fornmul ation 35 WO 03/ 032956 PCTPCBARIDMOA0 16

The nodified rel ease bead (or nulti partisulate) fornulation consists of
bead cores, coated with a release rate nodifying nenbrane, filled into a
hard gel atine capsule shell. The bead core conposition is detailed in

Tabl e 1, thdhei mafifieddalease deadi(or deultinaricylate) formplatiorp consistgfebeaad iseres,
core ingredi i ). eat i ' i : ;

i oo, 7 e R el L RADreHE, AR MG ard gelgtine capsule shell
1, 2, 3, 4- t et TARyRASE] bR FPRBPSItion js) detailegl. ipykabig, 1) thei finak desage forra 4y ataded in
Lact ose nmonqiydrateb Ph. Eur /NF 73.811 Adipic acid DAB 15.000

M crocrystalline cellulosec Ph. Eur /NF 10.000 Water, Purifiedd Ph. Eur
(26.000) 3100.000. a - equivalent to 1.000 ny

4- am no- 6, 7-di net hoxy- 2- (5- net ha A cER iharedients 10
t et r ahydr oi soqui nol - 2-yl ) -5-(2- p%—%y quil nazo culated on a
theoretical activity of 84.1%b - as Pharnatose 110M (particle size

speci fi cati opr =209 tess tham63—pnT—S0-609%tess—th O TV 90 er S
than 150 pm 1’6%@)’ eé‘gs than 315 pm) ¢ - as Avicel TM ﬁﬁfﬁﬁfﬁfﬁb"& W“#@’%@%@
during the difying step, does not appear in the finalf product. |Table 2:

nodi fi ed r el ease—-bead—ing-edieps—A03/-032966-PCHBA2/-04040117
| ngr edi ent Spgéqmipeﬁ"{-glﬁwW-;%@-met"h'anesu\fonamiao- Plizer 1.189
1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline

mesylate@

Lactose monohydrateP Ph. Eur/NF | 73.811
Adipic acid DAB 15.000
Microcrystalline cellulose® Ph. Eur/NF | 10.000
Water, Purifiedd | Ph. Eur (26.000)

100.000 .

a - equivalent to 1.000 mg 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
10 tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline calculated on a theoretical activity of
84.1%
b - as Pharmatose 110M (particle size specification 0-20% less than 63 pm, 30-60%
less than 100 um, 75-90% less than 150 pm, 100% less than 315 pm)
¢ - as Avicel™ PH101
15 d - Removed during the drying step, does not appear in the final product.

Table 2: modified release bead ingredients




4- am no- 6, 7- di met hoxy- 2- ( 5- met hanesul f onam do-1, 2, 3, 4- Pfizer 100. 000

t et rahydr oi soqui nol - 2-yl )-5-(2-pyridyl)qui nazoline a core beads Anmoni o
Met hacr yl wDe3@s396¢ yer, Type Bb USP/ NF. 16.200 Amoni o MpChaBei4edoe
Copol ymer, Type Ac USP/NF 1.800 Talc PhsyEur 9.000 Triethyl Citrate
USP/ NF 3. 600 Water, Purifiedd Ph. Eur 147 400) Talce Ph. Eur (5.000)
Total 130.600 Size 4 white opagque hard gel ati ne capsul e shell a -

equi valent to 1.000 ny

4-am no-6, 7- qﬁggm?w-ﬁ- -Trettranesut fomamdo=—1234F - - -

t et rahydroi sjogti nol - 2-yl)-5-(2-pyridyl)quinazoline 5 %P‘?""%%atlé’d‘dr'ﬁﬂ{‘{"ﬁvl
RS30D. Equi vjal ent to 54g Eudragl tTM RS30D an aqueous di spersi on wWth 3
solids contefr ‘ At ya. ert—+g-6g

Eudr agi t TM RL f&’? cont enft 149:0090 ol w
d - the waterteggtwgod%dpgsﬁ) gwbﬂg,ygmn%ﬁ,q@ss and does not appear in|the
final producit. I Ted during procesging to aid
| ubri cati on [fR€ Pgaqsem)ved by SI eV| ng. Manufacturing| process 1§ Bead cqres

wer e manuf acft dab TTUSL O SPHELONT S|t T o —The ents din
Table 1 wer¢g é‘mﬁmgpoﬁwgﬁ |Saha¢ '%{R%'ri égr een- bl end g?g’é}epss Th 16 dénc
was then wefty Aid & &2 m xer. [Ihbgpmasul ti ngsg@t nass
was then exty rang lﬂ%@ﬂg fat |ca 13 e&truder (apefrture size 1.0 mm,

fol | owed by jsi#er oni sation i n a WO 03/ 032956 PCT/ | BO2f PAAD 18 |ChOGYaTN

spher oni ser. rng—cores e t d aEftor—242
MR - contod onto the PeSlor es ((EP00

hours. A pol|yner éIS ersion was then coated onto the

p-

()

bet ween 850 [pnEerNPyrifiedd Ph. Eur (147.400)
Talc® Ph. Eur (5.000)
Total 130.600

Size 4 white opaque hard gelatine
capsule shell

a - equivalent to 1.000 mg 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline
5 b - as Eudragit™ RS30D. Equivalent to 54g Eudragit™ RS30D, an aqueous dispersion

with a
solids content of 30%w/w.
¢ - as Eudragit™ RL30D. Equivalent to 6g Eudragit™ RL30D, an aqueous dispersion
with a

10  solids content of 30%w/w
d — the water content is lost during the process and does not appear in the final product.
e —this talc is applied during processing to aid lubrication and is removed by sieving.

Manufacturing process

15
Bead cores were manufactured by extrusion & spheronisation. The ingredients listed in
Table 1 were first blended using a blend-screen-blend process. The blend was then
wet-granulated using a Peerless EG2 mixer. The resulting wet mass was then extruded

through a Nica™ 140 extruder (aperture size 1.0 mm), followed by spheronisation in a



5 1.40 mm. The di spersion was prepared by m xi ng Eudragi t TM RS30D and
Eudragi t TM RL30D polyners, talc and triethyl citrate. Water was al so added
t o obtai rwe0soBi98s content of about 14% Coating-runs wePeTaBoX@p4oed usi ng
a fluidised bed Strea coater wth the Wygster colum in place, at a rate
of about 6 g/mn, with an inlet air tenperature of 40C, an atom zing air
pressure of 0.8 bar (8x104 NnR), a fluidizing air setting of 4, a 10

t ubi ng si zeCalevaospherqniseg. (Theeresulipg (cores watm tray1drsn ameven aloddFCefosi22e of
1 mm Afterpogeating, coated cores were mixed with 5%talc and allowed to
cure at 40C for 31 hours. After curing, the talc was renoved by sieving.
The coated bead cores were then | oaded into capsules (130.600 ng per

capsul e) 15 ; ' ' Lfd e,
et o f or AR dibrsbi ek ind fdthd bRtoTHe BT dofs 1Rk deRfodrb8 7 3f and
i nper neabl e1d6anm).atheldispeisicndwa$ praparéthby mjxiog iBudoagit™ RS30Dt andk Eatiagittt ug

rel ease was r d i . e di | S | I (t ahl. et
core conposm' %@Er)l) o%r%.aﬁ't{‘gaﬁ@ t%#‘lﬁ%a%g%%sa\g@{ o‘lr'érﬁ Eggl%&e E%?lbcﬁbetg)'g:g 38‘@&1 iC
t abl et cor ecadentasiabooin14%nGaating-nins\werg Iperfo(mey using p fluidisedrbett Strea coater
4- am no- 6, 7-di et -2-(5-_10 0 0 1 dQs -
t et rahydr oi \évgﬂaﬂfe n@@%?iﬁoﬁlﬁgq ﬂ"qug(?)ey P F %ﬁtgéﬂ?%%uztfgl §ﬁ$ ' %péag%rt\)lgtsés teﬂ’)ﬂeﬁtz‘ibel'M
200d 92. 0000f 485Cy ah laydreiniag @i plessudd o006 baB®@k10fNEb 2 @ fuidizingdirdettiy & 40
Magnesi sjearat.e 0 0 29 RCT/ | /0404 19, Layer  2: Sodi um
tarch dbyclsERiockids,arabes dbx oes iz ain k J ! Pida chPre FEESL 17 4BEe"
Col ouri ng ( EéXtings cshtéd!Egred wabdmixed with 5% talc and allowed to cure at 40°C for 31 hours.
After curing, the talc was removed by sieving. The coated bead cores were then loaded
into capsules (130.600 mg per capsule)

15 Example 12

Osmotic tablet formulation

A modified release osmotic formulation consisting of a bilayer tablet core, with an
impermeable coat (as described above) having orifices in it to enable drug release was

20 prepared using the ingredients listed in Table 3 (tablet core composition) and Table 4
(final dosage form) below.

Table 3: osmotic tablet core composition

Ingredient Weight
(mg/unit)

Layer 1:

4-amino-6,7-dimethoxy-2-(5- 10.000

methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline (free base)

Xylitab™ 200° 92.000
Polyethylene oxide” 88.000
Sodium starch glycolate’ 8.000

Magnesium stearate 2.000




Magnesi um stearate 0.150 Total 250.000my Tablet shape: 11/32" (8.7nm SRC
a - as Pol yoxTM W6R-205 b - as ExplotabTMc - as ProsolvTIM SMCC 90 5 d - a
m xture oWoxglosred (m ni num 96.5% and car boxynet hyl cel | RcagBoz@aioum
(rmaxi mum 2.0%, manufactured by Danesco gweeteners Table 4: nodified

rel ease osnotic conposition Ingredient ight (ng/unit)

4- am no- 6, 7-di met hoxy-2-(5- 250. 000 nethanesul fonanido-1.2,3, 4 tetrahyd
roi soq u i nol-2-yl )LSye(r2 pyr| dyI )qU| nazol i ne tabl et corea | I ul ose
acetateb 16. 975 PollyetfyHenre—gyeote—2+5 Hot a—2F4_250—Dbegcri pti on:

11/ 32 (8.7m) SRC bi |Sag¢é+mfstamhgimaé@| tablet With 5 x 9 holles in the
drug face 10 a - as ed 1 meTu Aty Rt by | East man,
type CA 398-10 c - kﬁlﬁ?ﬁ dd"'ﬁfﬂ‘f‘f"ﬁ%“"ﬁ\?@“"ﬁ%‘? nol ecul ar L"V\/gﬂlo(ght of 3350 WO

03/ 032956 PCT/ | B0O2/ ¢48ut6uringQFDRETEd #g0)ur i ng prjocess Bipager talpl et cores
wer e manuf actured vija—conpressionof two dry gowder blends.  SliFirstly, the
exci pi ents of Layer |M3Feswpt staa@hfesi um steardte) wer eOBP@nded|with 4-

am no- 6, 7- di net hoxy-[Z-(5-net hanesut T onam do- L,|Z, 3, 4-tetranydrojsoqui nol - 2-y
| )-5-(2- pyridyl)quifjnazoline, then screened through a suitablelsieve, and

bl ended agai n. The [|ebatalpi ents of Layer 2 (excdept na25k800mgst ¢arate) were

al'so bl ended toget har H ep 773" (8.7mm) SRC

a - as Polyox™ WSR-205
b - as Explotab™
¢ — as Prosolv™ SMCC 90
5 d - amixture of xylitol (minimum 96.5%) and carboxymethyl cellulose sodium (maximum
2.0%), manufactured by Danesco sweeteners

Table 4: modified release osmotic composition

Ingredient Weight
(mg/unit)
4-amino-6,7-dimethoxy-2-(5- 250.000

methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-

pyridyl)quinazoline tablet core@

Cellulose acetateb 16.975
Polyethylene glycol® 7.275
Total 274.250
Description:

11/32" (8.7mm) SRC bilayer film coated tablet with 5 x 900um
holes in the drug face

10
a — as detailed in Table 1
b - as manufactured by Eastman, type CA 398-10
¢ - having a nominal average molecular weight of 3350



screened through a suitable sieve and bl ended agai n. The | ubricant
magnesi um 10 stearate was then m xed into each blend. Both bl ends were then
conpr essewotoegedber using a suitable tablet press, to foraraBa/dsagoer
tablet. Afilmcoat was applied to the tgglets by spraying a pol yner
solution onto the tablet cores. The sol uti on was prepared by m xing
cel l ul ose acetate, polyethylene glycol, water 15 and acetone. Coating runs
were perforned using a suitable pan coater. After coating, 5 x 900m hol es
wer e drillegaﬁmgaugﬁggﬁﬁegoat on the drug face of the tablet. Exanple 13

Di ssol uti on studi es nunber of the fornulations fromthe preceding
Exanpl es were tested in the dissolution test according to United States

Phar macopoeggayéf d@&oeares %ré%&n&?&ﬁved Vi@ piédstont of w&'d?fa 3w!dbﬁ bends.

vessel s, baskets of 40 h (0.4 nmapertures), a rotation
rpm andSa Girs¥othe P%ﬁ'P'ﬂ@élQinh%hél (@XFeRy TB20BSnHstegrate) E)’Efqvp G‘P%d\fﬂ“oﬁ c

25 acid (pfb%?noc@ﬂhﬁﬁé}h&a: él(szr&MaYuewféhHmdbhi thﬂét@hyoﬁ&go&diﬁﬂlm) Ql(iilerw se

shown). The percen onpound rel eased det ect ed

spect r oscop?yfti’M)%"n%@g’éﬂ ethem wcwﬁne%wnwgfaﬁdsm@b@h%m iandy lengeg FQﬁAﬁ‘ ngThe
tabl e. Resu R T4 h nEx 4
B8 Ex Eﬁ*&lel-:_rxﬁg og\‘él?a?@/ Qg(g%ﬁt ngE{nbﬁgl%/ Q(é%fé{ were élé@ b@r?géd Eé’gé éxtﬁi
eh"sng 15h' SCB@%RPdCﬁHQW't a ﬁw@bﬁ&@lqveeamﬁnglqnded Mg = 3Tfr'ﬁéulzr'cenb rmnes'em
0.00 0. 49 OstaQrs R4s %e(?\omg(e@(?ntojea@h %fbngo §<9h9@n3.|§v@9e ﬂl’@anb e&@d]@%&ﬂeﬁ 00
- 2.0 39.00 34.00 26.00 27.0 9.00 38.00 3.0 52.00 45.00 36.00
37.00 66.00using e@um@m@blemr@sat@ fetm s@llwrmlejo 47.00 83.00 43.00 43.00
67.00 5.0 75.00 65.00 55.00 55.00 91.00 51.00 61.00 - 6.0 83.00 73.00
63.00 63.00 96.00 58.00 77.00 - 7.0 92.00 80.00 70.00 70.00 97.00 64.00
83.00 - 8. 0Adimoeratavasoanplieddo the (aplets 1y sryawiey @opaymerpsolution onto the tablet

cores. The solution was prepared by mixing cellulose acetate, polyethylene glycol, water

15 and acetone. Coating runs were performed using a suitable pan coater. After coating, 5

x 900um holes were drilled through the coat on the drug face of the tablet.

Example 13
Dissolution studies
20
A number of the formulations from the preceding Examples were tested in the
dissolution test according to United States Pharmacopoeia 24 (2000), pp 1941-1943,
“Apparatus 1", using 1 litre vessels, baskets of 40 mesh (0.4 mm apertures), a rotation
speed of 100 rpm, and a dissolution medium consisting of 900 ml of 0.01 M hydrochloric
25 acid (pH 2) containing 0.7% w/v sodium chloride at 37°C (unless otherwise shown). The
percentage of drug compound released was detected by UV spectroscopy at a
wavelength of 246nm, and is shown in the following table.

Results
30



9.0 102.00 91.00 83.00 83.00 -
11.0 -

80. 00 93.00 -

88. 00 96.WO0 03/01850 -

93.00 98.00 98.00 15.0 - -
di ssol ution volune 1000 n
changed to 0. 035M Nad ,

during the experinent,

75.00 91.00 - 10.0 107.00 -
- 92.00 92.00 - 84.00 95.00 - 12.0 -
- 98.00 98.00 - 91.00 97.00 - 14.0

at 2 hours.

101. 00 101. 081
i nstead of 90
0. 026M KH2P™4, 0. 064M KC

87.00 88.00 -

- 95.00 96.00 -

Not

es: a

- PCTABODRA0401. 00 -
95. 00 99. 00 -
m 5 b dissolution nedi um was

(pH 7.5 instead of pH 2)
In viewof t he Iowsolubility of the

drug at pH 7.5, druog téf S éxftwru Gt [PEx4E bg*g,'u UE* (,ué)é/"al ore, at
subsequent ting wment s, he tabl ets sgpay eg e5| &u‘% drug
by dissolving in )r *U%$|V‘3“!a)?mtsmr9h(B‘F!Q?}'"Hﬂﬂis%ir"mg/ﬁhr Qei‘h@S@Qﬂl tion by
UV spectroscopy |at Jve“gg#eng,ug df n246nNmpde and=¢ hp fEPUNtL=8f| d=90|r el eased
calculated. I n additibn rotation d4peed s 50l rom instgad of 1100 rpm
t hr oughout the nuf-0C | n°°Q/ | 0 i [n@i®atleO0Re | n0ABel BLOf dOAR [ai%Bng ¢ est ed
to give a nmean regy t| 2&6aNPkeod 3—5>0dr 16.000 | 748! ES160N1 rmr@r of. the
fornul ati ons fr ¢m-thel-preceding Hxanples were—administer tg-hunma
subj ects. Bl ood s&r?pl L S9RRr e 3Bk dn28:90 \| 47 Wu$ 48i0%e| 2599 4 9&% $HY
concentration of e We208/03885F b¥.0d 1| B8¥2d004 B6d0 223?clfouczsobthe pllasma
measur ed usi ng HDLC foHow by—Hdoreseepcetdeteet+on—the —tepgml-ati ve
per cent age of drué abp @r‘BQd \ﬂg'gothgq'lo%st‘??nqgt ‘3:)8\3&9 0ot af 49 oﬁ?@q t he
data, using a so¢l o op 7606€| 85.00 res.merﬁseoo Thaa.onesuiﬂcm chﬁO(ShOWI’I iln the
foll owi ng tabl ef—FEx Ex——2-Ex—31E 4% U |_4 O—+i a2y, Fe—Sh 13ng
oh"6my 9h' 19my |99 w&g@ﬂ"sr?ﬁo%ﬁé&% 15500, 1 8809 558d9 7?1¢°16 A=16 0.0
0. 000 0. 000 0. 000 7@ OP®2000080.00 OO@OO(D Sralob. 2&5.000) 4400128360 11. 931 15. 042
10.168 1.0 20. 0555t boteatd [137.00 | 7700. 72 20 [ 6,00 |88.00] 97.00

9.0 102.00 | 91.00 | 83.00 | 83.00 - 75.00 [91.00 -

10.0 | 107.00 - 87.00 | 88.00 - 80.00 [93.00 -

11.0 - - 92.00 | 92.00 - 84.00 |95.00 -

12.0 - - 95.00 | 96.00 - 88.00 [96.00 -

13.0 - - 98.00 | 98.00 - 91.00 |97.00 -

14.0 - - 99.00 | 101.00 - 93.00 {98.00( 98.00

15.0 - - 101.00 | 101.00 - 95.00 {99.00 -

10

15

Notes:

2 dissolution volume 1000 ml instead of 900 mi

® dissolution medium was changed to 0.035M NaCl, 0.026M KH,PO,, 0.064M KCI (pH
7.5 instead of pH 2) during the experiment, at 2 hours. In view of the low solubility of the
drug at pH 7.5, drug release could not be measured directly. Therefore, at subsequent
time points, one of the tablets was assayed for residual drug by dissolving in a recovery
solution (pH 2) and analyzing the solution by UV spectroscopy at a wavelength of 246nm
and the amount of drug released calculated. In addition, the rotation speed was 50 rpm
instead of 100 rpm throughout the run

Cu

n” values indicate the number of formulations tested to give a mean resulit

Example 14

In vivo studies

A number of the formulations from the preceding Examples were administered to human
subjects. Blood samples were taken at various time points and the concentration of the



2.0 35.361 42.634 25.977 31.243 45.840 23.246 3.0 43.499 49.403 31.113
41.141 58.511 35.610 4.0 59.187 60.685 44.658 51.640 74.125 35.610 6.0
60. 449 60WO35/0885721 55.536 74.125 38.239 8.0 60.792 61. P¢3/1B&/ABM 55. 755
74.125 39.210 10.0 62.381 61.948 50.004226.054 74.125 39.754 12.0 62.381
61. 948 50.017 56.054 74.125 40.636 15.0°63.570 61.948 51.718 56.054 74.125
40. 636 18. 63,9%% 62.985 - - 74.125 41.780 24.0 70.099 68.967 57.323
62. 932 79. 58941 Hsoplagnaspeasured using Lt followad duy: Buqragcengesietecton.patheent s
receiving t bembafivelpaicentagd H? dres abssrbed Wistah dstifafear b béddnebRtie of iR

I nvention have good bioavailability, and _have a snooth, sustained release
profile sui P2 EsIRGA sgiytien dosq 3s 3 pferegce. 1 Theseskits are shown i thedaltawing fableapp
val ues Caco-2 cells originating froma human col on carci nona were obtai ned
fromthe ATCC 15 (H[B-34)—and-were used hetween passage nunher 24-44.

Cel |'s were maintaineqd fp, VE Wi b HFXZar|l & 354 Ex4conEndn n§x2 v _
L-glutam ne, 1 nmM sodi UM plmbyoH’Eamgldi|ewig\ah’ aMgdhiffig BRFSAG 154 am no aci ds
(G bco) and 20 % foetjallhka| f _ eerum_g‘ﬁl gma)_ gt 37C|i n_1 an aIgDSphere of 5%
c2 and 90% rel ati ve |huni d| 57¢ Fal"eth RA=1RI[1 "T19 { 2 1BnsePT® |(Becton

Di cki nson) were seedgd o t hodos [104ocel bsbdove! 0.000T hep.aoed ugmwa;sl chang?ad 20
every 2-3 days. The ¢elds—Forpedreepthuen di-Hereptiated—eell nonol ayers
after 15 days and V\E~reo‘%seg1‘?6§r Toréa!'ﬁsp@ré" tU(?P*e's;ﬁB'Qﬁvaéﬁjﬁ%ys 15-25. WO
03/ 032956 PCT/|B02/ 04040 P230.05%e| (exna-|212c33h ||s11@6e | g6.05m| @0.7051g fil ter
supports to produce g—nppo WI deft-net-anc—teyetopned ti ght
junctions. Mannitol ifs l'Jse:i‘&ﬁ:ly‘%61 I 'eﬁne STQ%r,'[f’g.ztdg ﬁgﬁﬁ 3?‘356%’rol ayer
integrity and only ngndQyp#349%i | 40.403med 118 ql41f1Mlx 58.81 | I56100. 6 cnl sec
were 5 used in these stpd 2y Sk q p1rgtctgd i n
triplicate wells usi rab4d¢lu gs?:joar\?cen 'b:dgt i‘ghsgsb ;51%%0 Mv%'g%g c?’\%'leé?oi n HBSS

(G bco). Test conpound$.Onel 60.44%paN.G88 (a45.72% |H5GBO MBH.ARS §@BIEY dns

8.0 |60.792 | 61.948 | 48.387 | 55.755 | 74.125 | 39.210
10.0 | 62.381 | 61.948 | 50.004 | 56.054 | 74.125 | 39.754
12.0 | 62.381 | 61.948 | 50.017 | 56.054 | 74.125 | 40.636
15.0 | 63.570 | 61.948 | 51.718 | 56.054 | 74.125 | 40.636
18.0 | 63.989 62.985 - - 74.125 | 41.780

240 | 70.099 | 68.967 | 57.323 | 62.932 | 79.591 | 47.020

[da)

5 Notes:

a - n values indicate the number of patients receiving the formulation

The results show that the formulations of the invention have good bioavailability, and
have a smooth, sustained release profile suitable for once daily dosing.

10
Example 15

Measurement of Papp values

Caco-2 cells originating from a human colon carcinoma were obtained from the ATCC

15 (HTB-37) and were used between passage number 24-44. Cells were maintained in
MEM with Earles salts containing 2 mM L-glutamine, 1mM sodium pyruvate, 1% (v/v)
MEM non-essential amino acids (Gibco) and 20 % foetal calf serum (Sigma) at 37°C in
an atmosphere of 5% CO. and 90% relative humidity. Falcon 24 well filter inserts
(Becton Dickinson) were seeded with 4 x 10* cells/well. The medium was changed

20 every 2-3 days. The cells formed confluent, differentiated cell monolayers after 15 days
and were used for transport studies between days 15-25.



and 250 | aliquots added to the apical chanmber while 1 ml of HBSS was added
to the 10 basol ateral chanmber. The wells were incubated at 37C on a Denl ey
Vel | m xx wbaB®32shhaker and sanpl es were renoved from bot hpchaBexpi4e® and
basol ateral chanber after 2 hours and aggayed for drug content using
LC-MS. Transport data across the Caco-2 cell nonol ayers is expressed as
Papp values. Papp 15 values are calcul ated according to the equation

di scl osed by Artursson and Karlsson as follows: Papp = (dQ dt) (1/AQ0),
wherei n dQ tthe iGachl cBIR' BRRAGHW! gh trid ﬁlter%p*)gﬁs k& ipFdcilce &P MoRBIAYEL WRA wdil

t he donor chanber, and A the surface area of the nonol ayer. 20" Wen tv}’1e
starting coflefedrand develppedtightyjungetiens niagnital ds Heachixgll expesiments to monitor

met hanesul f pRABILHS-iktegrity: dtid! Gy AIRNEIPArS AHI 'anditol ilix Paté <1RIB* Ah/d&iiva@zol |
ne nmesylate was found to have a Papp value of 11 x 10-6 cm's. WO 03/032956
PCT/ | B02A040besdl intaesegtydiess: 1. A control | ed-rel ease pharmaceuti cal
formulation for oral adm nistration conprising

4- am no- 6, 7- di met hoxy- 2- (5- met hanesul f onam do-1, 2, 3, 4-tetrahydroi so- 5

qui nol - 2-y| Yramspart gludiegywereg wonduaied indriplisateawelisaisingcdiygiconsenjrationsepf 2fh i
salt thereof; : r@&ﬁt' | JoH V. j :
carrier; chgrr Q@’?ﬂ}"f"}'gggi (n t gt "I'f[éﬁteéo\‘?%ﬁ%{%f&oﬁepgﬂegd%gﬁtﬁergﬁr%M@gf 3§gtéon§t

| east 50% bgndv@b@ind alifuotshaddbdatoi the-apical chamdiehavbhjle 1ml of HBSS was added to the

2- (5-met,hangsul fonam do:- 1, 2.3, 4-tetrahydr Qi [ -2-vld-5- (27 pvei dyl) quin
azol i ne,lrdor Eaﬁo'l]aéer ﬁgbﬂtﬂe%rut F@%Iweﬁ)géﬂée?%%chg?%g%gl‘f’%hoé} éo@?nﬁ’%}'g ﬁ’&ﬁ%g(xh%lﬁ?es in
Appar at us 1slkkee ahd egmples Weré hamdiledtfmth Both tkes apibal rand bapalatesal 2harB&04Rer 2pp
1941-1943, having,l litre vessel bas f 40 mesh (0.4 nmm apertures),
a rotation %‘éfé&ﬂSPsi%Y&dS%'ﬁ“%ﬁa‘?‘S"‘dis QTQ'IGF/‘Sgn medi um consi sting of 900 m
of 0.01 M hydrochloric acid containing 0.7% w v sodium chloride at 37C. 2.
. . . . . o .
A Tor mul ati g 8808l Eodd ing! Aol et RS Fhyréls LR WIMRppARIAL! Mot Ne
am no- 6,13- dvare¢shaveycalculdiedratdonding td thensyuation dis@pSsdiby Atturabgrdand Kadssonds- 2- y
l)-5-(2- pyFild‘NI_) qui nazoline, or the pharnmaceutically acceptable salt
t hereof, i qjg ®ased after 3 hours. 3. Afornulation as claimed in claim1
or claim2, wherein |l ess than 30% by wei ght of the

4-am no-6, 75dl et AGKNT AIAC), WHenah S8 PefRedbitty futd ¢ The ARSIk ! - 2
in the donor chamber, and A the surface area of the monolayer.
20
When the starting concentration was 25 pm, 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline mesylate
was found to have a Papp value of 11 x 10° cm/s.



20 yi)-5-(2-pyridyl)quinazoline, or the pharmaceutically acceptable salt
thereof, is released after 1 hour. 4. A controlled-rel ease pharnmaceuti cal

f ormul at iwo oB08296¢ al adm ni stration conprising PCT/IB02/04040

4- am no- 6, 7- di net hoxy- 2- (5- net hanesul f onggi do- 1, 2, 3, 4-t et r ahydr o-

i soqui nol - 2-yl)-5-(2-pyridyl)quinazoline, or a pharmaceutically acceptable
salt thereof; .25 and a pharnaceutical |y acceptabl e adjuvant, diluent or
carrier; ch&al®Seri zed in that the formulation is adapt ed to rel ease at

| east 50% by wei ght of the 4-am no-6, 7-di met hoxy-

2- (5-met hangsul f anaghrttanel-reichst - {ghaFmboeii |5Cfgh'r‘|tﬂél|on2 #k) o%l(%dﬂ'}fﬁlbﬁa‘(twnqu' n

azoline, or the pharnmaceutically acceptable sal her eof
gast r oi nt esEPRBISIAG act %@mQO'%&m”ﬁBOXY%(%meWaﬂWfQF%mId9n1 33 %tbﬁahmo"ﬁ% any

one of the BﬁlﬁSleﬁxmg -(8! hgﬁ)qumkcﬂmecé’rrﬁ BhdHh Eétﬁﬁhll)paécgﬂtablé it Rerbf; and a
4- am no- 6, 7- di net hoxy- net hanesul f onam

t et r ahydr oi §B%rmar%wtl°2"x/|a)ccsptewe poditvant,) dmeﬂi\ézQJ’l pwéer 0¢h3&a¢tﬁf3§eﬁa&bﬁhatcmel y
accept abl e gblatibh & é‘d)theoGto r@lefagé Wie"é&ﬂ 5% 35 idight B the B-affio-87iRbtHoRE:

precedi ng clains, wherern
ani no- 6, d?ﬁéﬂﬁs&anezul(@aﬁ%@méﬁé%ﬁmtmaqumn@ BySH@pyidy)aribpzdingi nodr- 2-y
| )-5-(2- py t | I

thereor . | ispharLaREaly Soopblc! Gt BOROEHELE RS KIFsTRYS T Bstad in
embedded i nthe Waited States Rharmaserogia 24 (2P 88 1HA1IMBUSRYAG ot lise oeseels,
(b) present phdkefs HAG mee@m a%aatp@rt%e)e a r%@tuoﬁ %b@@éﬁm ddw ﬂv%d%.emut;dﬁr e

provided in an_ inpernea coatin rel eased a coating of |ow
aqueous sol O§diym 90"%St(\9)°fr9é]0éa‘s@fgo Oh @QWOQNQWQGWEE@"@Q 8d& why sodipm)
present as gRoligateiyegange resin; or (g) released at specific points in the
gastr oi ntestl nal tract by a pulsatile device. 7. A fornulation as clained
in clai m6, 2wher 8i iermuation agiclaimed in gl hwheotein gbleasgip30% by weight of the 4-

met hanegyl f gnﬁmm-dlm&héxﬁzi(weamﬁ@eafoﬁeﬁwonpb3?¢ tsékrbny%r& ﬁ%cﬂ)i’r‘idl gYJl)lﬂk’Z nazol i

ne, or a pharmaceutically acceptable salt thereof, mat ri x
from whi ch PYridy§auipgzoling.c?r thy nﬂlafm@féquma"m raCé«Pmable r$alt 8heerﬁ= i raleased giftes S
clainmed in ghgsm 7, conprising 4-am no-6, 7-di met hoxy- 2- (5-

3. A formulation as claimed in claim 1 or claim 2, wherein less than 30% by weight
of the 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-
20 yl)-5-(2-pyridyl)quinazoline, or the pharmaceutically acceptable salt thereof, is released

after 1 hour.
4, A controlled-release pharmaceutical formulation for oral administration
comprising 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydro-

isoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a pharmaceutically acceptable salt thereof;

25 and a pharmaceutically acceptable adjuvant, diluent or carrier; characterized in that the
formulation is adapted to release at least 50% by weight of the 4-amino-6,7-dimethoxy-
2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline,  or
the pharmaceutically acceptable salt thereof, in the upper gastrointestinal tract of a
patient.

30 5. A formulation as claimed in any one of the preceding claims, which contains from
0.img to 20mg of  4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a pharmaceutically acceptable salt
thereof.

6. A formulation as claimed in any one of the preceding claims, wherein the 4-

35 amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
pyridyl)quinazoline, or the pharmaceutically acceptable salt thereof, in said dosage form
is:



met hanesul f onam do- 1, 2, 3, 4-t et r ahydr oi soqui nol - 2-yl ) -5-(2-pyridyl)qui nazol i
ne, or a 15 pharmaceutically acceptable salt thereof; one or nore rel ease
rate nodiwoes®329860e or nore organi c acids; and one or nOPETIHRY/EDHIN NQ
excipients. 9. Afornulation as clained bhg claim8, wherein the rel ease
rate nodifier is hydroxypropyl met hyl cellul ose. 10. A fornul ation as
claimed in claim9, wherein the hydroxypropyl net hyl cellulose 20 has a

number aver &e nBmbesded ingnatii fiom wiieh Féﬁn’& ased Bbélff2§'9" @berosieD; A

formul ati on tgs c @sgﬁlqnlar}ng{,gémlﬂatgrco,@ aim 10, wherein the
hydr oxypr op cel l ul ose has a degree of et R%leggSUbStltUtlon in the

range of abéﬁt 15%5158‘5&%’(9&!9“ ga@perturs proyigeg,iRan 4ppey| leqogfingd i n any one

of claims 9(do 1ﬂe|ed&aertmlongﬁ a%oamgc'csfwaqmdsmerumr{ .cel lul ose has a degree
of hydroxy substltutlon i n eg’% of about 25 2%to about 15% 13. A

formul at iPon(®ls creleased t'l"ﬁ‘?”&"r‘@ sSH'éP eghlecAgling: t o 12, wherein the noni nal

viscosity offya 2pcaanes'sn vAledthaide Fésif;ve hydroxypropyl met hyl cel | ul ose
lies in the range of about 50 to about 150,000 c A formul ation as

claimed in iy ofﬂeﬁﬁd(ﬂtéP%ﬂ@‘-‘NHs 1’Bthe\ﬂﬁ§t|'@mﬁ5tdi}?ég8‘?t%%u'ﬁt"°c he 30
organi c aci devigas a pKa (or |ower/ I owest pKa for di-/nmulticarboxyl i c
acids) in the range of .about 1.75 to about 5, 15. A fornul ation

claimed in &ny oftefospulation g daimgd i °'We§'eY"her6WetrGr4‘ﬁBT"¥’ B - Cl"ﬁ%th%\f 6%(51 c
aci ds i sj¢sehpisshifananidi-nR, m“ét.eéh @oR6GIRNE- Z&ﬂ) Q~(2-§9M)ﬁhﬁaﬂh€| h&nza ¢

acid, citric acid, fumari c acid utam ¢ acjd, lactic acid, maleic acid,

mal i ¢ acid, phgmpptécagy;,qg:ceptg@eswtb}h@re(%, s, embedded | acmatrixnfiorn aphighiit is

acid. 16. Arg@gg@glb@td,m,@,sorcér@é,md in any one of claims 9 to 15, wherein
the tabletti ng exci pients conprise_ | actose rmnoh%gr at e and _anhydr ous

cal ci um hydPogenAplRspiaie asygiasdo 8208l Feromsnsingsbadine:8 7 dmetioxy-2-(5-

Z or nul at I6 ngibﬁwéhleauwa?ﬂmldb -8DY3, A0raf{idreisah ol 2-HR5 18 py VG EInBZIIRE, or a
am no- -

di met hoxby- 2Pharmasentisaly AcreRtaile sl theresf; pnecer MATRI FIBasSRts Srodifiers: )ans. pr
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form of its9f reefpigmulationgas &@’B?MT‘ a819iBY Bavhareinnihg fer\eaé?y B aEMBFifieT & ns
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about 60% by el %\hftornc'u)ula%loéa as fcl%nrlrglejcli ?nt i:lglrrh 9, wherein the hydroxypropylmethyl cellulose
20 has a number average molecular weight in the range 20,000-250,000.
11. A formulation as claimed in claim 9 or claim 10, wherein the hydroxypropylmethyi
cellulose has a degree of methyl substitution in the range of about 15% to about 35%.
12. A formulation as claimed in any one of claims 9 to 11, wherein the
hydroxypropylmethyl cellulose has a degree of hydroxy substitution in the range of about
25 2% to about 15%.
13. A formulation as claimed in any one of claims 9 to 12, wherein the nominal
viscosity of a 2% aqueous solution of the hydroxypropyimethyl cellulose lies in the range
of about 50 to about 150,000 cps.
14. A formulation as claimed in any one of claims 9 to 13, wherein one or more of the
30 organic acids has a pKa (or lower/lowest pKa, for di-/multicarboxylic acids) in the range
of about 1.75 to about 5.5.
15. A formulation as claimed in any one of claims 9 to 14, wherein one or more of the
organic acids is selected from adipic acid, ascorbic acid, aspartic acid, benzoic acid,
citric acid, fumaric acid, glutamic acid, lactic acid, maleic acid, malic acid, mandelic acid,
35 sorbic acid, succinic acid and tartaric acid.
16. A formulation as claimed in any one of claims 9 to 15, wherein the tabletting
excipients comprise lactose monohydrate and anhydrous calcium hydrogen phosphate.



19. Afornulation as clainmed in any one of clains 9 to 18, which contains
about 5% to about 40% organic acid by weight of the fornulation. 10 20. A
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or nore or gRfidylqtnazsline Rrna @@aaﬁaqﬁuacailmpﬁeptagls %ﬁ#ethefeOf 15-50% by weight
20 hydroxypropylmethyl cellulose, 5-15% by weight lactose monohydrate, 15-40% by weight

anhydrous calcium hydrogen phosphate, 10-30% by weight adipic acid, and 0.5-2%
magnesium stearate.
24, A formulation as claimed in any one of the preceding claims, wherein the 4-
amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-
25 pyridyl)quinazoline is present as its mesylate salt.
25. Use of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydro-
isoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a pharmaceutically acceptable sait thereof, in
the manufacture of a medicament for the treatment of benign prostatic hyperplasia,
characterized in that the medicament is a formulation as defined in any one of claims 1
30 to24.
26. A method of treatment of benign prostatic hyperplasia, which comprises
administering a formulation as defined in any one of claims 1 to 24 to a patient in need
of such treatment.
27. A process for the production of a pharmaceutical formulation as defined in any
35 one of claims 9 to 24, which comprises mixing: 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, or a
pharmaceutically acceptable salt thereof (such as the mesylate salt);



or nore tabletting excipients; followed by pressing into tablets. 28. A
control |l ed-rel ease pharnmaceutical formulation for oral adm nistration

conpri si MyOan/03eakir ener gi ¢ recept or antagoni st conpound, @®@CTAB02/04040
pharnmaceutically 5 acceptable salt thergef, the conpound having a Papp
value of less than 15 x 10"6 cm's across a nonol ayer of Caco-2 cells; and a

pharmaceutical |y acceptabl e adjuvant, diluent or carrier; characterized in
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across a monolayer of Caco-2 cells; and a pharmaceutically acceptable adjuvant, diluent
or carrier; characterized in that the formulation is adapted to release at least 50% by
weight of the o adrenergic receptor antagonist compound, or the pharmaceutically
acceptable salt thereof, after 6 hours in Apparatus 1 described in the United States

10 Pharmacopoeia 24 (2000), pp 1941-1943, having 1 litre vessels, baskets of 40 mesh
(0.4 mm apertures), a rotation speed of 100 rpm, and a dissolution medium consisting of
900 mi of 0.01 M hydrochloric acid containing 0.7% w/v sodium chloride at 37°C.



