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20  released from the dosage form and be available in solution form at or near the absorption site.
The rate at which the drug goes into solution and releases from a dosage form is important to
the kinetics of drug absorption. The dosage form and hence the active ingredient are
subjected to varying pHs during the transit, varying from about pH 1.2 (stomach during
fasting) to about 7.0 (bile or intestinal). Moreover, transit time of a dosage form in individual

25  parts of the digestive tract may vary significantly depending on the size of the dosage form
and the local conditions within the digestive tract. Other factors that influence drug
absorption include physicochemical properties of the drug substance itself such as pKa,
solubility, crystalline energy, and specific surface areca. The prevailing local conditions
within the digestive tract that play an important role include properties of luminal contents

30  (pH, surface tension, volume, agitation and buffer capacity) and changes following the
ingestion of food. Consequently, it is often difficult to achieve drug release at constant rates,
especially in case of very soluble or freely soluble weakly basic drugs, that are rapidly

released under acidic pH conditions, thereby resulting in dose dumping. Functional polymer
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Weakly basic drugs are rapidly released under acidic conditions and hence often fail

to provide target PK profiles suitable for a once- or twice-daily dosing regimen.
Furthermore, basic drugs are difficult to work with, if high doses are required to be

25  therapeutically effective, because the solubility decreases by about 1-2 orders of magnitude
on transit from the stomach to the colon. If extremely thick polymer coatings are applied
with the intention of sustaining the drug release in the lower pH region i.c., pH 1.2 — 6.8, the
drug is released by diffusion through the coating membrane at such a slow rate to be of

practical utility.

30 Co-pending US Patent Applications Ser. No. 11/668,167 (published as US
2007/0190145) and US Patent Application No. 11/668,408 (published as US 2007/0196491),
both filed January 29, 2007 disclose pharmaceutical compositions comprising separate layers

of weakly basic drugs and an organic acid.
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WD 2009/ 129282PCT/ US2009/ 040608 Attorney Docket No.: EURA-095/01 WD SUMVARY
OF THE | NVENTI ON In one enbodi nent, the present invention relates to
a phar moEOtp@al2ozsenposi ti on conprising a plurality of e®omtuseddedicnel ease
particles, wherein each particle conprises AtotitayeD&dketNoi: EURA -QIMOAM Y
basi c drug; an al kaline buffer |ayer disposed over the drug core; and a
control | ed-rel ease coating disposed over the al kaline buffer |ayer, wherein
the controll ed-rel ease coatin Q i.ses a water-insoluble polyner.
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at |lea indlal I0QGH; GUBhALIMARI AR GEHCIRL WhefeiR EnQfart &I OB ARO fco about
14, o o e A ) R S e R et AP T EPEb adoe

sol Gt i congrisaigeuweaily Bask drug;,. 8, alleadohe dusfot laped disppsaf oveothendng codeamdxbout 10
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| ayer, rmggeedogtiﬁ%gmﬁ@qgeg o8- ihQIASPolgRREI NY 15conprises a water-insoluble
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conprising a weakly basic drug; an dl kaline buffer layer disposed over the
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25pol yr@hting disposedl Bvitehe aRQlitesufRIREd, RERtoin tHRQoRfreB& N eldaly eddtingn el at es
to a pharmaceuti cal dosage form conprising at |east two popul ations of drug

parlfi cleesprigprea waistrinspluble rslymetug particl es conprises cores conprising a
weakl y basic drug while the second popul ation of drug particles conprises
cor es conpr ilgiangther ewbddimeitathcprebentgnvamioalriatiomdo buidterd dfgyepardigdhosed
30over the dru ore; and a controlled-rel ease coati ng}ggai s%) eg over the
al kal i FEABUTSRTCaT SoaPOsigT FRTRTI AR () FRINABIE A& OFee IR MESRY a(r@’ Biprises a
wat er - i q¥e@l (UPtaiting ki af REL(aPivitht I6RIFRLABEEIAR aWatkaliAObEéresddc(cpol yer .
92581 v tfxgspv\o 2809/ 129282%%1’/9U82009/ 0402%8 Atgt orney Docket ng(p
EURA- 09%a(ng thoalkaline-bpferjaycreghenrnef stepblodvitemeontihledpeleasedeyarnvent i on
relates to a pharmaceutical dosage form conprising at | east two popul ati ons
of 20rug par tinehether @nleoduoput] ticiposscotf indentign pelrtes &1 @pharmapnitis@siosagedform
conprising a. weakl y..basi c _drug ile the second popul ati.on of drug .
art1 o BB ainge BT s e Eh Rk ReBRr S ETE b ekl e
buf fer dray i 3R B8Her layer disposed over the core; and a controlled-release coating
disposed over the alkaline buffer layer, wherein the controlled-release coating comprises a
water-insoluble polymer, optionally in combination with an enteric or a water-soluble

25  polymer.

In yet another embodiment, the present invention relates to a pharmaceutical dosage
form comprising at least two populations of drug particles. One population of drug particles
comprises cores comprising a weakly basic drug while the second population of drug
particles comprises cores comprising a weakly basic drug, an alkaline buffer layer disposed

30  over the drug core; and a controlled-release coating disposed over the alkaline buffer layer,
wherein the controlled-release coating comprises a water-insoluble polymer alone or in

combination with an enteric polymer.
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5over the drug core:, and a controlled-rel ease coating di sposed over the
al kaline buffer layer, wherein the controlled-rel ease coating conprises a
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coat ed WiIRrgiadlr canirpHPdiaiensa comiiigl opnipaisese? Wrtgyrisaluateawlxiasicdonsiarin par t i cul ar
enbOd!Q%H%%W¥%ngnﬁl%§%£F§M§@§§%@@%g drawing). In Fig. 1 (top schematic), an

al kal i ne er coa conprises an al kaline buffer 20l ayer 12
di sposed over a protectjve seal ant l.ayer. 14, which i i sSposed oyer a
weakly bas! dndneBer g g sieet Byatod et ol e ERIPe Hng  sugar.
| act os§)haiRRskBsicald6$226 fist. alnl dnB @nbBHintn®SRe ?mﬁabéﬁbamo@agé%ﬁm@l l'ine
cellulose, or silicon dioxide. In the sane figure (bottom schematic), the

SR18r TrFrasechely mixies themiswpagictesmsseibsil brsircwrh rangdly syspersig stimpdessed over
traolled- ' P : 24, ich is di d
S5over LS FaRRac S8 b Pda Bongl B BRI un WA FledrBa b IRREE ot e

| R beactotdpreSiohAldnldDaddSfairEE dNh Oblchitintd BTG GNanother embodAhéntdieunent s
cited are incorporated herein by reference in their entireties for al

pur pos edarmpgrsutical dpsagp fym s myergird iyeilling sheqpicrangriirdescdsnaihed dgreas ingga
adnisshﬁgﬁﬁgat it is prior 30art with respect to the present invention.
The ter drug", "active" or "active pharnmaceutical ingredient as used

her.ei n i ncl ude a pharnmac j utically effective
co%%ound, 92581 v UDC4 vﬁﬁ%%%@#ﬁ%Sg@gﬁgﬁfégﬁgﬁgﬁggg@®§8§ttorney Docket No.
EURA- 095/ 01 WO pharmaceutically acceptable salts, stereo isoners and
m xtures of EHGen elbissansctss-sadtivas eban ilkdlnediufigr-bydediRrbad (pppey riBavahs)

and/ or esters thereof, Wien referring tq a drug in the descriptions of the
vari ou&nér%ﬁd?dplf%%@e%ﬁ CQpRIISIE AR KYHIC b&lﬁfér ?Qé"‘f‘%irg@n‘?f‘édéﬁ@ﬁﬁﬁl&g de¥le base

St o1 eol B B Ty rame ] ARG (RRS: b e
t her eofFig. 1 (top schematic), an alkaline buffer coated IR bead /0 comprises an alkaline buffer
20  layer /2 disposed over a protective sealant layer /4, which is disposed over a weakly basic
drug layer /6 disposed over an inert core /8 comprising sugar, lactose sphere,
microcrystalline cellulose, mannitol-microcrystalline cellulose, or silicon dioxide. In the
same figure (bottom schematic), the SR or TPR bead 20 comprises a compressible coating

layer 26 disposed over an controlled-release coating (SR or TPR layer) 24, which is disposed

25  over a sealant layer 22, which is disposed over an alkaline buffer coated IR bead /0.

DETAILED DESCRIPTION OF THE INVENTION
All documents cited are incorporated herein by reference in their entireties for all
purposes; the citation of any document is not to be construed as an admission that it is prior
30  art with respect to the present invention.

bh

The terms “’drug”, “active” or “active pharmaceutical ingredient” as used herein

include a pharmaceutically acceptable and therapeutically effective compound,
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The terns "orally disintegrating tablet” or "ODIT" refers to a tablet which
disintegrates rapidly in the oral cavity of a patient after adm nistration,
wi t hout ewg@.200%1e9282ed for chewi ng. The rate of disintegPariuspooemmeogary, but
is faster than the rate of disintegration cfttociapMasdkicoNal: ESMRA -9980% aie
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about 1.2 uprfcQe@nd?idrfy ﬁgﬁférgra@mé)tablawor pOPTH ¥et§f%%”3't@ol&%€h pH 6. 8. The
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"very sl @tiohR308d Bevakd Gorths§Ré. Uabletstof capsul@) whethsrd hdhde@ibe | g sol ute
per 1 nL of water or aqueous sol ution at roomtenperature at a specified

pH;10" f rssallpwed inymicdiatefipaltes anandisigptionser aflshewalle sglidadnsage HOMSt o about 1000
my solute per 1 nL of water or aqueous solution at roomtenperature at a
speci fi ed pHhe'tpooidbputphsircd herepatosrefrato mguacsall ghdartity, yndbddse'ssactlifan about

100 ng .sol ute per 251 ni of wate roomte ure. As used
her et . F Rt abEE i e e 20 SO AR ahsd as veons PR What
del ay rs%b&f@ﬁ?e gexd §6L‘énﬂ§|5§@§&md§ l@tséédhdﬁedles%§&1dspéﬁé/&8ﬁdsr 20 6a%Rds, %f&(y or
ot herwi se prolong the rel ease of a drug froma particle coated with

control | ed-rglqase-ceall 9&10 \ﬂg” Et?cro a{)agﬁ%ghr |6kl SRS iR A ﬁes

"sust ai ned-rel ease"” an pul s ease."” A control |l ed-Tel ease
30ddat imgichesywidh 8 pKben tlefremgeeo:f ftaon hlerugiSrio abowe 14It]aagata vy salobltitm Qreely As

d h | f t
i ug OB WA P PEITR LY ORUGEGH it 1 HYR IO oS BURG 6f (h n
cont roiyet € 6l 6aSRoBAYINE,o1HRc BATAL ThLIBG: WRA0Y IA9RABACT) US200/ 040608

At t or ney Docket "i medi ate-release core" can include
drug crsphibkl,? “f(rfzﬂly mmblp,ﬁé‘ugoqbamluldt,egyC)lgwaﬁm samggnashinges ddfingl wither one or

Tor € e)i9§p a%sal poela (f{f' Ui Bady )510580#)0?}&% ’thea e nglsr{)gqﬁate[%e Soep{blil mvlv{tg h a

drug (and’ an op na seat coatrtng and’ an opti onal

al kal i npowidéd %rds&ﬁ%ﬁpmb&fﬁ‘iﬁéﬂlﬁht@ IFet e;mq;l@m’ve@ ‘sohdke menmedhehgar el ease
properties as described herein. S5Extended release particles (e.g., SR
pat - t i celbilitprf B@f‘rlﬁséh%aboéf ke yolutgpep s nHy ehwpietotAAvE PRGN at room

| mredi ac%rﬁﬁérﬁlu‘?@ét% @%@gﬁim re ?&Eﬁl@dﬁféﬁ@e &%h % about 1 fOO‘%@ used

herei n term ase tor Iease of greater
t han orabeqtuH]OOtrmg ecbmntpeﬁﬂ)%l( eSpetet @l dqyicds sbhsmﬁaﬂmheirdnfpefaturlam por ation

about 789 bPE: (TR KRABP gt BT &R ABGGt SHBHE St b HeQBRUEREe w1 h

cenikai m mdg@r%%ogﬁ%%{p%;atﬁggan about 95% of the active wi thin about 2
hours, nore particularly wi thin about one hour follow ng adm nistration of

the dosage f&.{ ed herein, the term “controlled-release” coating encompasses coatings that delay
release, extend release, sustain release, prevent release, and/or otherwise prolong the release
of a drug from a particle coated with a controlled-release coating. The term “controlled-
release” encompasses “sustained-release” and “timed, pulsatile release.” A controlled-release

30  coating may also be referred to herein as a “lag-time” coating.

As used herein, the term “immediate-release core” refers to a core containing a drug,

optionally layered with a sealant layer, but not coated with a controlled-release coating. An
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The term "TPR particle" or "TPR bead" refers to a drug-containing particle,
e.g., a drug-layered bead, drug-containing granulate, or drug particle,
coat ed wwb 2009TiPRs8¢"ti med | Spul satil e rel ease") coati ngPCThS200PRB4@0%8t | Ng
provi des an i nmedi ate rel ease pul se of the Adtougsy Dockat Nus EaRYed95/01WO

drug-rel.ease. profile aftfer a pre-determned lag tine. The term"|ag-tine"
refers ﬂ@%ﬁﬁfwﬁeﬁ& G| %I%IQFIBS? diug gty Qr RoTRIPuS PALtigIEs Y gt?@lﬁl?&%togi ni ng

par ti clige @fugaitiEonE3RASH cRcibRnksNEr %ﬁ&@g@re%gs,alsugar%h&_@ﬂﬂa%@a withul at ed
body fluid(s), wherein less than about 10% of the drug is rel eased fromthe
dr ug- colru@iandrag optiendl birsler)l mponesctisaiedintentingtand aneptiordl afkatingrbuff@0r ef er s
to a ti;me period. wherein substantially none of the drug is released from
the parttrs bRt eEl B E b Bt RS Propatfiet i Rasrbsl Bes s

si ml at@deRdYclbdsWipditlos (¢.8., SRITRrEIRO FPREAkSolesd elcdSah b8Prephrctib9oaiingd east
about 1 to 10 hours is achieved by coating the particle wwth, e.g. a

conbi nadmnndias¢-relgase earss wohanggteagded rpiesbaptadingol yner and at | east one
enteric polyner (e.g., a conbination of ethylcellulose and hypronel | ose

pht hal at e) . Avussddcin, ¢nbtodh fiemngdinteeclkay” bi Herafan deslfasont gloatat thanbo about

10 hours. The, TPR |ayer can .optionally.contain a plasticizer.. . The
ter m »caue P RBn S0 el See G Ry TP dtfoatafoP i ST Bsingamrriing
provi dithglesdssh@ fogd), ;peéf&%@ REABORAL SSout €59, mdrLHatcrdily YRk thah @Bsutt he
rel ease of the drug fromthe drug-and "containing particle but does not

pr d¥i dP0&m aagdpir acsiordanec with gentdinsmbodimestreeredttrdbimelnut 93BaidhSRtzeat i ng
conpri ses,.: ter-ins e..pal yner..and optional v, a . - | ymer .
e t eramiB Bl Sl Peh SRRl eBER R WA GhRRHEh SO S,
anmount idegadedfothsi nt egrati on of at | east about 50% at |east about 60% at

| east about 70% at |east about 92581 v UDC6 WO

2009/ 129282 Pl thig? OPPR P4RRAS ot TPRMRBYI DREK Sl MNBruz-BMRAI ORI MO, 8%  at
| east about 90% or about 100% di sintegration of the OD congg(m ion. The

t er m " slibgtlayer¢cbdag, drugieontaineng granelate; or drag paidinlsecqated wish 8 IEReC Has#i ng

| ayer af & I articles resent).refers t h bilityof the taste
s g ta) G RaRSl befinfy Thi PR BOREPob e EhE g el SR e M
the or ar aGavthingd dfugarcpatd gofilc Atck aptederasknolabayney. Thehtehlagipsd adfetal |y
masks" the taste of the drug.typically rel eases |ess than about 10% of the
drug i rfoeriEnopaiodasior eipl @#mlfﬂrﬁéraga@ plthe drygncaiidBing PASHT FFeAAIcE CXNOSYS 1 han

about I . . 19 . ! t 0 0. 1%
foos 1 nie 2188 RGP AR bt rh ARey BORMAARRY wPaBliteyEhm OB @RBNC. 1V e
drug. Tdreg tsasleesaddian fig drugpentbings mitidldelnt astoebvdhémght ayerlaf-timbe _
conposi tjons of the.present invention can @e neasur.ed in viyo é&, ., using
109NV SRECTORA tnas Betish whirpie spheantiady mephslibe Hmr?lﬂa%gma}%?p efruier o

(€.9., ARl BhodiRsentd-0hed EiSlotutish HERE bt QRRIAGT SR AuidBE Bkbhded artisan
wi Il recognize that the anount of drug rel ease asSociated with a

t ast e- magiodngertapdag-titnetof fronbatt least lzdut y tord8 ketirstihechicered &y obatemgdheig i s not

limted to .the ranges expressl i scl osed herei.n nd can, vary, dependi ng on
ot her iRl 8ty ERAEOBREERLY Gad SpRa o endsadamer i i 4RET e, o
the preseMesoRmdrl(@%QhicBthbination of ethylcellulose and hypromellose phthalate). In one

25  embodiment, the lag time ranges from about 2 to about 10 hours. The TPR layer can

optionally contain a plasticizer.

The term “sustained-release coating” or “SR coating” refers to a coating providing
sustained release properties, €.g. a coating which slows the release of the drug from the drug-
and "containing particle but does not provide an appreciable “lag-time.” In one embodiment,

30  and SR coating comprises a water-insoluble polymer and optionally a water-soluble polymer.

The term “substantially disintegrates” means a level of disintegration amounting to

disintegration of at least about 50%, at least about 60%, at least about 70%, at least about
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15agents in the conposition. The terns "plasma concentration - tinme
profile,” "Crax," "AU.," "Tmax," and "elimnation half |ife" have their
gener al | ywaco@pters2neani ngs as defined in the FDA Gui damCe/usee0lommbost ry:

Bi oavail ability and Bi oequi val ence St udi es Atm@hédkytNdniEMM@@é/ﬂlW@:g

Pr oduct Ma ch 20U Ies§ ted ot.her 5@% amount of the various
coat i ng@ tyrat e&?f §u 5err BB EPE Slflfelg@“oe BWPSI o5 expressed as
the percentage weight gain of the particles or beads provi ded by the dried
coating, rel qt@@ltwbﬁq%ﬂqlw askp thﬁé?@jﬁtmdfi orHec Iatheitetenagiing kagsofdhe or to

t
nor caabppae G AEPR) DB IR TEIR b R ER SRR RS | oo
are calpreNcat eadieabcyoﬂuebqbt tasﬁit'g drug methe mipd daniend f a phrenpr A sant-maskigniayon

| at t h t t | it f
Coner onviuh FrbaSudTiae e b INGher b AedsRCpar Fiare b deut W% of e
Conpr i Sjrf. uahw%aif oviBasiRe Aial, iRBiet kabddioRY & nkRiu 9ics RASEHn OVer the

core; and a control |l ed-release coating di sposed over the al kaline buffer
| ayer . albnuqo%ﬂlemmar almmb@d%xém shantdbeuicd htor ks thdn pedwt 4B %6 dessitieg abonpr i ses

a water.-i | ubl e 30 certain oirret.s of the
® o en 0O i AL Ooq elnE iRl R0 e et e B S B BE RSN e Wik |
basi ¢ daug o d&ﬂlf@&ltlbﬁ@@ﬂth@@&séﬂttlﬁx%ﬁﬂn eaNbAinBASEEdRBHY . ga u@ﬂﬁg of from
about 5 to about 14, and a solubility of at |east about 200 ng/nL in a

r odfh t mmtﬁmale)ra@m&mg t@zsg mophadpErowDIPhe91t) 202 ZPCH. gJSQf@@@/ 040608
Attorne I 6. 8. and a
sol ubi IC?{%SQRI 1;68:'1%52%5,[ an a ? @0 T%)IS %@eg%}t%% ‘éﬁltl)%%ﬁ?ﬁllzﬁ éﬁ'afl Ou t%el ng
bound byug Fetedsbegbyiaet vdﬂugtastelrﬁ@kmgqay&rnmtl‘ &Lﬂ)@taﬁ’&ﬂh&ﬂnhﬁm tHethtabf(@l i ne
buffer |ayer disposed over the weakly basic drug-containjing core creates an
al kal i rfBugply nof pgted Fﬂ/ihﬁé?ﬁ@ﬁtax%rﬁssﬂm@sd%?& heppigrang can Wférdépwdﬂwruwh@r is at
best p ase
coat cd Taa PO KEpSUER MBIk oS RRUR iRl o BiRRIeREl oPHRERRERTS: i ng
dodé dugpntadn theenmpositiomdn ni strati on. In some enbodi rrent s, the
weakl y basic drugs of the present invention can be sel ected fromthe

fol | ow ng norhel teifd pi@nexanpdneation —diigproliRS S€S;,,, anAUCESIT,S,,” and

anticonvul sants, antidiabetic agents, anti-infective agents,

ant i neojsliEétatien halhfe” Ipxe Khchisgsmemiy agesptes, meanmeses dplbiaden ithe BYAnt s

cardio (%ﬁaéﬂc%rfoﬁ%ﬂét B‘Ec?a%ﬂ?dm@%'iﬁ{%fée YRl &R (5&18 s £5i {)M&%&ﬁ is gm ne
receptor agoni sts, ti-emetics; gastr nt estinal agents, "psyc erapeut| c
agents mmg@rodmtst(ﬂvmylcmﬂa)cs) op| oi d agoni sts, opioid antagoni st S,
anti-epileptic drugs, histam ne H2 antagonists, anti-asthmatic agents, and
skeoet al  musglessrsedt@xantsvisdyrmph@mt of theeardys d@aﬁmg:s cﬁlnmsS ddctibidencrdinit ar e
not limted to, but rophenone 15derivatives containing a nit rog@g noi ety,

pheny! dificn6oatiiedugiant his craregsed %F@ﬁ%@%&agea\ﬁl%@ﬁlﬁﬁ&@c@ﬁ%l@@f ),
di hyd t
agonts PORRET HeSPRRBA AT ARG (ORI Ayighl SAE BRM01e: B BLABRABLY ' ©
phcnoxycoatimg) OTrspp 4008 doetigz welght céars {’oyet dimacbcdmng izvhtdllneoraasamh&magM)df a

| t d anti -
ohar e GEUTCRT 1 ad B S Ui eoBrpare BSLiA P2 00BBY ymor ph, or mi xt ure

thereof In sonme enbodi nents, the weakly basic drug has an elimnation
hal?-1ife oflnppegmapdioiens thiresent Bivapiiti refatesrte a pharmaceutical composition

comprising a plurality of controlled-release particles, wherein each particle comprises a core

comprising a weakly basic drug; an alkaline buffer layer disposed over the core; and a
controlled-release coating disposed over the alkaline buffer layer. In particular embodiments,
the controlled-release coating comprises a water-insoluble polymer. In accordance with

30  certain embodiments of the present invention, the pharmaceutical composition encompasses
any weakly basic drug having at least one nitrogen-containing moiety, a pKa of from about 5

to about 14, and a solubility of at least about 200 mg/mL in a room-temperature aqueous
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The term "di sposed over"” neans that a second material is deposited over a
first material, wherein the second nmaterial nmay or may not be in physical
cont act wwORoadeofser st material. Thus it is possible, beCTASRIMBIBSArYy,
that an intervening material i es bet ween mmrﬂé@rfﬂ)asci&tﬁndmésmmi al s

i cr aor VIO PP b 6 g0 ReePoeol K Beh Tingt KBAE ol Eat i digher.

parti C'Wﬁh@lﬁ%ﬁ%%ohﬁ@by‘%‘thé’or?%?'d mgse%%trau n%‘?@éch%krﬁbﬂhle lfé1ihOb b RlrS
m croenvi ronnent, the al kaliné buffer |ayer efféectively delays rel ease of

t he dr dgyau rddsepsetdmeathued’makb'doaﬁeuimgcbomﬁnmrmm ¢ro¢tss of alkﬁm@gﬁrbﬁnm nt esti nal

tract, conditign er whi ch the drug. I e dISS rapidly.
By neEBPHPPGT U SRR i T B o BE R Een e ne

pr egentextdioe afﬂl@r&onﬂr@ndd&emm&te@ He@d acdiday §hBRad ﬂlﬁ@qalg B etk Prdld,| es
suitable for a once- or twi ce-daily dosing reginmen. Non-limting exanples
of 9258herpbypEadipgdogobymmng BPECIA BIred®608 Attorney Docket No.

EURA- 095/ 01 WO al kaline buffers suitable for the conpositions of t he

pr esent invdnmbmnehﬁodeEmsd@humkbwdmﬁxhdgwﬂhbﬂp@&dﬁmnmdﬁmydmdganbcwd
phosphat e di d|u rogen hos |sod hos at e, , sodi um

Dot ot droit ot QPR YER <BHEaP ahdre SRS S RO en

phOSph%adlaﬂetmg%ﬁ@I AA-MYHi8 fen) anihtdbRistids! hﬁpPﬁ%ﬁsﬁﬁhﬂ hesphat e,
pot assi um acet ate, 5potassi um car bonate or bi car bonat e, magnesi um

phd¥phamérhenagtie RS a@rétoma%culwg@iés,u oamr@alueb@rua&estemé@N exstunlants.de, _
magnesi dé}%‘aﬁ%’n%rrg pgoqr aggﬁ) g ét?c%,sgats‘ﬁg % e%#ulilam ?géﬂt%ff)gyol%oahg?%%ﬁ A ré%a hesium

al um nu asrlicat Aure ereo yer

opt i ongklgy, agtipsdyahdticsh opmild/m@nms bpiﬂ)ﬁieﬁntag'ﬂmﬁttp@hty—l’épﬂélﬁlcbirﬁgi;@hlsmﬁné)Hz
selected fromthe group. consisti of hydr oxypr opyI cel l ul ose, povi done,
met hy| c8faganisseanthyirmatigrespiyl a tek) mpisele iflaxadts. car boxyal kyl cel | ul ose,
pol yet hyl ene oxi de, and a pol ysacchari de. Wthin the

control | ed- rli?ia@a)é@ qcfavetakbfl hasicrdnegsanddagd, hut Qmﬁlf)‘ehmlt@@/‘@r, butyr@hslpm@ed on the

seall ant urn | L meg(1 a weakly

l.a in h fre
baS| C reﬁlé’Xt e’rs108ne én f Itro el%m %er?é%gig%laﬁ“flﬁle %](faTZ ne\](a r ¢an rrcl ude a

pol ymeran€ihppordasive héenfbﬁdﬂi§&1®&thdN9hmbprﬂp§zlaﬂﬁgloe@tHdﬂé|(eg @dnosdtbl, abl e pol ynmeric
bi nders incl ude hydroxypropylcel ul ose, EOV|done 15neth | cel | ul ose,

hydr oxypseRholytiveeent) dbenanyddey lammoseRrapk (e & ef-pnceelstic b@ﬂl&r@lpﬁyplmexmu de,
starch, aﬁﬁﬁ? be%'a%{ a% %V%&laﬁﬁytghﬁc &%%ﬁ%?gﬂhﬁ@@%gl &Jagglg)_%tkgﬁ f the alkaline

buffer to asi ¢’ drug ranges’from a about 1:5,
i ncl udi(agiffyporembeuind 3nd-ahginabaeht) br 8 pharmaceutidally acrepabld saineledte, teheer,

present |nven ion can, o] enbod] eal ant | ayer

gzﬁosé%? RO eord?lefalr%meﬁ Feﬁ)f%?f% Omwa%wtﬁ?gp 1#»&3&%? HgHe Butfer 1ayer.
Th' S  20pinAh &fdnl NAEr- 15 R & ARYVES he&RAS fRS 7hpe drug-containing core and the
al kal i ne buffer layer and may provide one or nore of the follow ng

advant ages: Rl QYN i se&‘b@ér%ﬁﬂs &191.”& ?e%n&’ﬁlta ﬁﬂstdeos‘i’tre&‘Sv@r’Ldf&l kal i ne

buf fer during proces or age; static; prevent
(or m nharedd) whareini the eecahdi matarmhmay‘oonﬂymot bminl ;&iysncmlsctoamct witly thdﬁxtst may

result fromthe proxim ] f the weakly basi.c drug and the. al kaline buffer
dur i ng ¥Rl é@f‘g g 1%P°S§‘§3¥ﬁ g@%‘m(t é‘ebessa%éhﬁﬁ‘?ﬂ?‘ieb"ﬁn% naer é?gglie? }D%WGE% ound
betweerrihg qdethdandeuffer); and insure that the al kaline
The alkaline buffer layer is believed to create an alkaline microenvironment at the

drug interface inside the controlled-release particle. Because the weakly basic drug has a

lower solubility in this microenvironment, the alkaline buffer layer effectively delays release

of the drug under the acidic to neutral pH conditions of the gastrointestinal tract, conditions

30 under which the drug would otherwise dissolve rapidly. By incorporating an alkaline buffer
layer into the compositions of the present invention, it is possible to achieve pharmacokinetic

profiles suitable for a once- or twice-daily dosing regimen. Non-limiting examples of
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buffer and the weakly basic drug do not conme into direct contact until the
dosage formcones into contact wiwth a dissolution nediumor body fluid

f ol | ow ngwonraty/izpagesti on. I n one enbodi nent, the seal anPClrapee0soesps i ses a
hydr ophilic pol yner. Non- Iiniting exanplesAﬂbm&qﬂb@ﬂkerydlﬁphm95®lnﬂ}yners

i | ude  hyd i I [ | ,
i oy PR it i HaeomBIospRs BhOR REeE Y eption Gpelids il or
Phar meqQatokiB AR nosotin Eﬁfg@;@ehgﬁ&wﬂen&k@&%%em%ﬁﬁ?ha@ﬁate(esadmm

Kol I'i don(r) VA 64 from ), and l'ow- Vi scosity et | ul ose (e.qg.,
vi scosipthpspfatel Sodips a@ttaleesxiuansexﬂogmtebr blnanbnnfaalrz@ldpotaasnm/dll@brdr@gml at 25C

as neas si,ng, an U | ohde v Th Iant n 92581 v
oo W50} 45985 BT DRsGa0 PhiRGR. Krbbesiug TsSRats R REEass 01 vio
congt i tp&aesﬁlﬁpmr&mworIb%a&lsbxﬁkéoufagz&%r@fihéd@ﬁatm siibn ddReutd mitgneQirhai ni ng,
seal ant-coated core, for exanple about 1% about 2% about 3% about 4%

about Bwsboabsumagegsiuabexite, Toagnesiba iy dieage, spdium silbuge, adlgiym sifoge.or about
20% r&%h[ﬁéx"@%@esﬁhl al{u%ﬂﬁl 2{511‘311 R@L%{a%&t&r f{h%%%%‘f "fﬁé‘alki e b%?i%?la er

enbodi ne cropar résent 1 nvention conp

cont r ol dpeidn4lBl @asnLOPA1yMQric biMder. Srlreg)oaymai@wmdenah bbkdeqeal ﬁamrthel goppsed on
the al kaline buffer layer, |In sone enbodi nents, the controlled-release
coat i ngfoéﬁiﬁ‘ﬁ}g ofdydraxaninay leellylaso Pavidend, srefindecliufpse yd &B@@m of a

wat,gr - ﬁf&tg bl ﬁésee%ﬁ&ﬁl A MRS, ﬁoﬂzei le'ile'o%h#eeﬁ%cﬁé*g&g det he

contro ease coat’'l ng sustains ‘rel"ease g OVEI’ from about 8

10 hour s tooﬁﬁﬁwg@w@a (DL ESL o LIRS FEPL5LAYR AL 83QLHAL on et hod

(700 nL of r GCHT OF | acid) r's an hereafter

in 900 sahlastlaypdr \Ghﬁh(ilbhfmh fs&ﬁsﬂwecaﬁidthﬂgo&ﬁ@)n[ﬁrlsﬁfg @w@ﬁlﬁbﬂmd d@p) In 614 t abl e
for a once-_ or twce-d dosi ng regj men. Non- Ilnltlng exanpl es of
sui t ablnbggdinaent; the alkabn%bltf&r;}%@r §an Welueieé petymaredindsrg éeceé“énr uNee

acet at g; ﬁiﬁh #érﬁ;?l@s@ﬁ i pQWG{ RLifind RO n}égﬂdé'}ﬂgdr%figérﬁ{;ﬁcelﬂﬁ @W@&tehacryl Ic

acid- 1 acry ate’'c mers, tur ereo one

entdédi Hﬂﬂhylcelhﬂosmahy&frexypmmﬂ mtﬁtlwlmﬂum;cadmxpalﬂ(yksllmbm bolgkthylcas exiden
anot her e odlne

" Th o NGk 207 BoReiselarie o Seme oA msoaRy e ke dul e/ al conol

measur gtla&ly BRicdreR rdRc Ro! BBEEs. Y kS AR 8 mcﬂ@lﬁlg’%rﬁfabbﬁ{%(?i WPl yPphyMer  of
t he sustalned rel ease coating provides a weig gain from about 3% to about

9 I 9 b
159 about 1 oasorony, heRRGH: ey aREHt *Z?o?l@%ﬁﬁé B, SR 0se
abo ut 35%pantdaybralixpusedddtthe dngkcomtarengto@l indeayyeshaaldalsndindfog&s/er. This

rebet ween. In one enbodi nent, the sustalned re e.mcr rticle may
havl o TS et R e S ﬁiﬁgi%& COPIHPLGOE Fgh ARENT HBF Hyees | yrer

S uch asngt fpslelohbbpaprd Hnd @llowﬁﬁg aRQHtagss: %Pe’ébﬁﬁ’(o}‘"ﬁhﬁmlzet) Qo%&ttﬁkﬂeé&lh e
drug rel ease over 25about 4-20 hours. In one enbodi nent,

wat er - iths diughbind afkeliperbuffafduring poamessing drestorngd; @a@venb(oamlmgnm) statier conpri ses
a plas tplrgxlfe%l {or m’\lllonr}mzle)nﬂa%tllcqg affit qlp asosld %fote%%ﬂlltlgst%ablhgl tﬁgttr}le%! fesul? frlorrrllctLUde
proximity of the weakly basic drug and the alkaline buffer during drug laying or storage (e.g.,
25  formation of an addition compound between the drug and buffer); and insure that the alkaline
buffer and the weakly basic drug do not come into direct contact until the dosage form comes
into contact with a dissolution medium or body fluid following oral ingestion. In one
embodiment, the sealant layer comprises a hydrophilic polymer. Non-limiting examples of
suitable hydrophilic polymers include hydrophilic hydroxypropylcellulose (e.g., Klucel® LF),
30 hydroxypropyl methylcellulose or hypromellose (e.g., Opadry® Clear or Pharmacoat™ 603),
vinylpyrrolidone-vinylacetate copolymer (e.g., Kollidon® VA 64 from BASF), and low-
viscosity ethylcellulose (e.g., viscosity of 10 cps or less a 5% solution in 80/20 toluene/

alcohol at 25°C as measured using an Ubbelohde viscometer). The sealant layer can
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triacetin, tributyl citrate, triethyl citrate, acetyl tri-n-butyl citrate,
di et hyl phthalate, castor oil, dibutyl sebacate, nonoacetylatcd and

di acetyl avocogipemsei des (e.g., Myvacet (R) 9-45), and 30PgiratSeeces4isher eof .
Wien used in an enbodi nent of the present iAntoeniHyilbasnketNe RIUESAH005/DéW Oray

constitute.fraom about 3%t abo % t of the. water-insol uble
pol ymerconstifutg {emp about bI‘é. B2V }t’ﬂg%ﬁ va%%ht&f drpgigentrinifige 4461769 t o

about 2% yr WPt aRlit IOI%eaBIﬁI 875 alhdi® 9baIRb &t 9L VBB 594 Nibdhi ’I‘%, oer
enmbodi ment's, the anount of plasticizer relative to the wel ght 92581 v UDC10

WO 2009]/01/29128@F1@% LajSQﬂO]@P/@zabamzal 7%, or about 20%, inclusive of all ranges and subranges
Attornéﬁ D@e%ket No.: EURA-095/0 1 WO of the water-insoluble polyner is
about 39 CABBE" 5% " about 7% about 10% about 12% about 15% about 17%
about 20% about 22% about 25% abou 27‘V and about .30% inclusive of all
ranges and SOBPERGELOFIREE, HBICTPACHeSSH (o RIPHFAF J1VERHA COMPTERE art wi |
recogni c%ﬁtrBlhéH reIé&@e &dﬁ@iﬁé %%mﬁﬂﬁng IR (8ol @l BI)I%IeI Bisﬁé‘sreﬁi%}l kA kPeesel ect ed
based on the 5 polynmer or polyners and nature of the coating system (e.g.,
aqueousbusfer bykw dntsoma%dbodsmnmﬁt rdmwsootroldh:dsméerasq: orntingsenhpase thhwateot al

sol i ds). zer is used in

nb d st.i t
ot ~ oI PSP BT RRenct peAREBRINGL S ptee PSS "I PR tres. 'n

one enmheglioiént Ohe tHRrdIc8SERAsC dau@ﬂfg $UBMns rBleBRAT tRORub Rl RYBRLYIRY € a
pl asticizer is present, the plasticizer(s) is free of phthalates. 10ln sone

ert8di rhemrssto abpiet 20dieurse Whewl tastsdan ghe teoattagrglisobitios serthnd ¢ ﬂ@mau ®)-1Ne buffer
I I
ayer g%?p @P/él%%hﬁn@’%&%gfo&”ﬁ OI“ 1%? & Foll? aX{iTﬁ{ ﬁéea(rf;tef: %{%O%ﬂ I()]at%ned I)¥1 one

wat er - Fovi des sus ease O

enbodi mEding ZOanIL afh pHQflodlfier),\I@IitEIlileldelSeDd)nﬂéI 6r oty daEty dd@mtgh@gﬂﬁﬁher sol ubl e
pol ymer ranges from about 95/5 to about 50/50, including the range of about

90/ 10 to aboydn-BRAHR: cxhpRRQ BEfabRRAEE-IRBIubI folyMEt BlctiddsehiiRIARd Wat er -

15sol ubl e polynmers in conbination constitute from about 3% to about 50% by

wei ght csflulopeacstsdg, @élllclO$eeacetatﬂ:btuﬂiat¢gp@lﬁémrylam@éﬁ m@tmlmhﬁcrsﬂ@%qda about
009 a 4 u 0% an % t O/ t her

entIodl rrrgéIII%I%leq[ a%ryg%gﬁnw%%?l i %ermIXgusr(e)IaI%% 8fgIrIl W er so ng’b %WSI) ymers in

conbi nahsodiible poishict dbrapadee ethyR¥lu@be Ul a&%heaa@bldsdlﬂl%n aleoudterld¥olublbout 12%
about 15% about 17% about 20% about 22% about 25% Oabout 27% about 20
30% abwlkmasempsisesdthviochulesssvith ymeen wisepstbofid 0 sponsES e relufign gh% t he

d I b t :
ITIIIemv\/;?‘éfraeIé% | ﬁr%ﬁgl r%@e{sﬁrﬁéi'ragﬁg ;@egﬁﬁn?fbb@Iohgé %&ﬁﬁett%ﬂdn%{%@ﬂ% ngﬁlger ebet ween

in accordance w certarn e i ments of
t he pr goénheriaf \tlwﬂdstamedrrebmas)anmpmwmm b wielight geinyfreen 8bouta P fol abbtii 3090,

| es of. sujta Iub rs |nc nyl | i done
%gp Ipebiige A O%I%Zgﬁ)a%a‘ﬁoﬁr HI}I ﬁeﬁ@%p@(?o‘fboﬂe %ﬂ I%EEI/% O%IbOBIII/‘Iﬁ’oxypr opyl
”Et hyl cebhid 08 8:boRiNEbob, Yaﬁ%ﬁ?ﬁ(yﬂ% opyliCelol Ubeee3 0%, m8 e BILediaBMt4094 he
sust ai ned-rel ease coating provides a drug release sustai ned over about 12

to abounclmﬁVhoﬂerlbram@mntiessbledgftsrthtrhbetww dn ag@erdb@chmlennt thersusteinhdael¢00 nl
of 0. 1N HC &B%droc Iorlc%ciﬂ) or th gst 2[ rs andthli)elle fter in 900
nL at gHBEP8 bt Arhad By Bddihd 26t Cr?ﬁ‘ sty Waé?r msQUble PR For
once- Qch ¥4 &Byldaldlyscdest Ny, at%bmlso%%wwa@ﬁtttb%ﬁst@m@@iaﬁg%leagemer

controll ed-rel ease coating conprises a water-insol ub
25  about 4-20 hours.

In one embodiment, the water-insoluble polymer of the controlled-release coating
further comprises a plasticizer. Non-limiting examples of suitable plasticizers include
triacetin, tributyl citrate, tricthyl citrate, acetyl tri-n-butyl citrate, diethyl phthalate, castor oil,
dibutyl sebacate, monoacetylated and diacetylated glycerides (e.g., Myvacet® 9-45), and

30  mixtures thereof. When used in an embodiment of the present invention, the plasticizer may
constitute from about 3% to about 30% by weight of the water-insoluble polymer. In another
embodiment, the plasticizer constitutes from 10% to about 25% by weight of the water-

insoluble polymer. In still other embodiments, the amount of plasticizer relative to the weight
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pol ymer in conbination with a gastrosol uble pore-fornmer and provides

sustai ned rel ease of the drug. An exanple of a gastrosol uble pore-fornmer is
cal ci um caokoevane2s2t her suitable 92581 v UDC11 WO PCT/US2009/040608

2009/ 129282PCT/ US2009/ 040608 Att or ney Docketttohoey: DadMRANG 9 BURIA VE5/01WO

gastrosal ubl e pare-formers include sodium ¢hloride, calci car bonat e,

cal ci o g RSB AF EPUFRE 4T PRI e, AR04t 5%&5@%}6&%5&%{“@&@3% B2Fi rate,
ferric Aeet MR, ab&lt! 1706, WHLOLDHE abb&' 5396, PORSE RBSS, LaboRINES LHIMNBELPAIAL €
magnesi um citrate, magnesi um hydroxi de, magnesi um phosphate, etc. 5In sone

enbodi nedugye phellcengesohiddubretgsaghercbeiricery @amnpf iosdsary skalt en thargul wbl e
polymer_in conbipation wth . an enteri ol ymer, and provi des del ayed or a
PP e, BToe Tl P Bl (hargmE e o et € Oy BB P B TRel eace
coatsi Ngofym&- or Eb@mh@aiam@ oIt theadoRfing REGEMb{c8; aRGLRNS & oI Rat-paRES) nMay
be referred to herein as a "lag-tinme" coating, and the mcroparticles

coat ed sehéionay dispaisicadzs¢chanchity tefal soditlek rlane sntbednant,g§ a plRticizer is used

10m cra t] "l ag-tinpe" r. time period after oral
adm ni s}ﬁ?lgetéoglhgg?d'{eﬁ%s%i%@ngb%? gliaﬁﬁﬁéerﬁght% {; §f%ﬁ%‘?aat§%'t er exposure to the
2-stage dissol ution di si mul at ed body fl pid(s wherein | ess than
Zbout " 109% on S ARG PE IS TuRH™] Por e iG] BOT A e BT E S n one
enbodi e Pfeserit e hREMizdrRYid fré®of phifdiss.t 0 a time period wherein
substantially none of the drug is released fromthe particle or after

expgsur e to 1hREmefib8dnchrd HRSBhHb QM MEAL é’oa@ih% %isBHée%to%qlh@Qﬂh{liﬁé Bires) . In

one enbodinent, the lag-tine coating Is deposited directly onto the
al kal i neydswbimprisdsayeater-insolahletpogmae i octnbipation Wik alvegert sohmble palyinagarids

deposited directly . onto o of nofe |ayers.(e. . S ant | aye coat ed
ont ot HEOuRR N Fae O Syafrud e R anba e edio e e Jrgibice

wat er - i jasahéb ehdPRA¥IRIUBIO pERARY kB ARIboLEIHIS S {Uo0aMs@BOUhcEdingd tho about
1:4, including the ranges of fromabout 9:1 to about 201:3 and from about

3: 1 t o rakgaaf about S0 H) totabent @b dinmanthsr cmbedimgnte thej waernbtleblandd satasr i ¢
polynmer s, i Lhation nstitute from abo %-t o t 60% by wei ght of
PodSTerutol SRR LSRR ARG ddndlifed OB, vk SOA FAID G 97 0

60% anwafed @bteabiRUidinkOde tangababin 50k 109 fo Aiotit 50%aly@BRl 0beit 39%%,taabl e
enteric_polyners include cellul ose acetate phthal ate, hydroxypropyl

met hy| dEIM abee “pinavarai®e. Fyethessphaspprntienh ymewt ol Meés-awdilie an
25succl Er@sohﬁr% tﬁéﬂ'ryﬁﬁélrs iﬂ%‘s&]l%hﬁﬁBm&?shﬁft abdU3SL UG sVE aggﬁthﬂ/‘g,ra%*ahtclﬂ‘]%,
acrylbate copo ac, (The term

aci d- met hanet yners, she and m xtures thereo
"pH senbbti M5, abefier¥s.tabopiol A arbsunt(isabpht 28p.edder5s,albobi 27% yabpuiThese

coror ABRIoR Y e 10l oo st al <R e SBE Vard ! REYRABIIIAS acta

copol Y BfegscSQkd intihelee §M8l hh A HA LKLY @rthetkedn, 00, S100, L30D) 30
manuf act ured by Rohm Pharma,  Cel | acefate (cellul ose acetate phthalate) from

East man Chem D I . . ous
di spersi on) ﬁ@%t&wlﬂg g@,&ﬁ{g#@s ggla%&%ﬁ%ﬁ?%‘&% ?%‘%;}‘IP Qﬁﬁg%ﬁegtesﬁqglfeos e
acet at epredtatinnait®nagueopss tiaspanBibtayolymens) Slondirktiay ckarfples of iitable
enbodi nment , TPR- coati ng conpri ses hyl cel | ul ose (e.g., EC 10) as 92581
v OBCL 245505y RoloTEDRet D OD SISO B Gnd BBek b2 Mobolv AR08 01 WD
25  glycol (e.g., PEG 400), hydroxypropyl methylcellulose, and hydroxypropylcellulose. In one
embodiment, the sustained-release coating provides a drug release sustained over about 12 to
about 16 hours when tested in the two-stage dissolution method (700 mL of 0.1N HCI
(hydrochloric acid) for the first 2 hours and thereafter in 900 mL at pH 6.8 obtained by

adding 200 mL of a pH modifier), suitable for a once- or twice-daily dosing regimen.

30 In another embodiment, the controlled-release coating comprises a water-insoluble
polymer in combination with a gastrosoluble pore-former and provides sustained release of

the drug. An example of a gastrosoluble pore-former is calcium carbonate. Other suitable
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the water-insol uble polynmer and hypronel |l ose phthal ate (e.g., HP-55) as the
enteric polyner. In one enbodi nent, the TPR m croparticles may

provi de awbagowizgs2of from about | hour to about 10 houPsT/USa@owmdicngy from
about 2 hours to about 7 hours, from about AtodyriBodket HboEIRA0850$WO

("shorter la ime"), and. from ahout hours to ahout 8 haurs ("l onger |ag
Sti me” )g.aSmOﬁw  HEF R R SoTHE Shre eﬁeﬁ%q&f Pag. ¢ ?l&%@_(o Metar ug
over a o‘aﬁl’iﬁrﬁ‘éacﬁhaﬁ&? H&lcﬁgﬁﬁ%&i%aﬁe?c%&%&a&ﬁte‘? QUFiS abdtatt NerrRasFi M @Stk nal

tract after a lag time of about our to about 10 hours follow ng oral

admi ni gthosphiatm magnesauro chidbonaedrodinesinm, citrite, magnesipar hydedade, cmgnasimman out er
| ag-ti rrg]I cgaii ng di sposed on the controll ed-rel ease coating. This type
of enbddl’ %5 gins to release drug in the 10hi gher pH of the intestine,
fol l_.owed by sustained-rel ease of the drug. . The drug rel ease profiles
of SR and TPRSATE Faﬁame&lﬁeﬁ*%&pﬂﬁ%@%@ée@?w%ag BYMANESSI TAIFoRsREREing in a
USP ApRRyiahtSin bo@bindtists Witd aft chithic $b rdh§ pR)vitdds 9%@?9&1 8 {ifnel SJulgiifours in
700 nL of" 0. INHC 1 at 37C followed by dissolution testing at pH 6.8

obt ai nedlchse ({TRR) atithctdran Biis 3G ofcomtfol kdprkleassdiohiieg {i.c., Draugpmbishameaefwi t h

ti be. det i d i 15 i t hod f | e, by HPLC
oot oV BeinSab e Tl et pOF ey Sy SR8 Rerpn W S B e

contri kg ﬁﬁcrbgaﬁiaes cudd @b 1L tiHlE dehthoSHa) BY deRiredlto hBRindsuKPR Nt er f ace and
hence drug release fromthe m c(rgé)tpartl cl’'es. The achievable lag tine or

sudlai maigraperticdese Thic permydpetits” sefctstie adiorgussiodiafar engbadminskagesolhet he
sustai ngd-r C i n dlor t c Ltlan.. i he
ag- (1 naoEs BT SRR Pand T Bl 2B AR Rk E SRR sEbodl
tw ce- fuid@))eerettin legs thas apeutl 10060l thadhugde relkusgtd fos thotrdgidontaging 0, t he
therapeutic agent's pKa (and its solubility, i.e., the drug being freely
sol ubl eafider e gmbodiecnkehe foam “hg-tapdrafers fsa tipgirepesdmhgredbl ubl e at or
above PECUN N ) i ] =L i lai i N he
i or o- lapitetty HohEbPAL dA. Ak kascl i AR RRIGR ek bfof BT WA 7,
emiédi nisyolutivhenadizcoropantaiedibody Clord(8)i in ane empodissnt) He legahicngatdngposed 250n

he. comEPONIeadiery BHad it G Uer PP HBAnB: SRR o bTBRE-LOREPHEY. The

COMPI €98 BRI HAHNG HRITHI HeRord XA @RNI doBlaROLYEP Eourdd bifth etk ment

the hydrophilic polynmer 1s selectéd fromthe group consisting of

hydr ox yqufiepldyce| Insbws cmbodinggnis, thd rabie ef thc evagérapsolphie polyimgo ednterpol yvi ny|
Toi s ot g R o BRI P <FaR T dphae 5 kP AP pull B BRI
pl ast i ci:zefd Aemendst Hi seouk 0N . Gh ottch¥mGedihithRSthe Wt &-iRsB1PSS @nd Sntbfc
mai ntai n nmenbrane integrity during conpression with rapidly-dispersing
mi cr ogriR@AINEss in gpElgnationypatguindraebyut 280 BaboT ¢#5s by 9y Wit e theAmminding
Docket MNRuge c%pé?'%ic(fl?(ﬁ{lg ghe\{r\glges of from about 10% to about 60%, and from about 10% to
about 50%. Non-limiting examples of suitable enteric polymers include cellulose acetate
phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate
25  succinate, polyvinyl acetate phthalate, pH-sensitive methacrylic acid-methamethacrylate
copolymers, shellac, and mixtures thereof. (The term “pH sensitive” refers to polymers
which pH dependent solubility.) These enteric polymers may be used as a dry powder or an
aqueous dispersion. Some commercially available materials that may be used are
methacrylic acid copolymers sold under the trademark Eudragit (L100, S100, L30D)
30  manufactured by Rohm Pharma, Cellacefate (cellulose acetate phthalate) from Eastman
Chemical Co., Aquateric (cellulose acetate phthalate aqueous dispersion) from FMC Corp.,

and Aqoat (hydroxypropyl methylcellulose acetate succinate aqueous dispersion) from Shin

Etsu K.K. In one embodiment, the TPR-coating comprises ethylcellulose (e.g., EC-10) as
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The m croparticle core conprises a weakly basic drug. In sone enbodi nents,
the core can take the formof an inert bead, a m crogranule, or a drug
crystal . wo2009¢12ea8D0di nent, the core conprises an inert Pogas0000ai668l Wi th a
drug | ayer conprising a weakly basic drug. AttvendyresdkebNad EEERNA-O0501 W&
sugar, | Crocrys line cellul ose, nnjtol - 5mcro stalline cellul ose,
i I corheiHaier: P@%Ptﬂmsr Ty Pregacl e abféﬁlébeéeﬁaﬁl?-% s enigiFe By ™Rbr o

t han 4001.1m or, in another enbodi ment, not nore than 350 Rm I|n one
embodi ment, 1wac gmigdimeps the Bl migwsargiclss mararoddeq fgdime ehomsbgwel i ¢

bi nder Hbﬂf‘td"a?ooﬁfi(?ﬂuﬁg iﬁél{?&ﬁhé?‘r%n%%‘dpz %ﬁ&%ﬁg@%@cﬁ% g?]{Ohl Y HLRBLLPHb €L Ul ose,

povi done, nethyl ce ose, oXypropy 0se,
car boxybityd balrk (isheesr [gplime?)hyd defiemakoae], haratoctbo(es hoyrs Cdonpestagr ch and

10gel at i ni,zed corn starch), and pol ysaccharide. The ratio of.the drug to
¢ he Spol RS %mmﬁ@aﬁlﬁe&ﬁd‘@e TE%H“&%@GE“CE@ rglgasphey apvaroaopféwéwg bi nder) .
The phafaRCEHIIrE &) atbRMPORMIS R $8s i tPEHaNEE@ kR CARE M d dTeHo GOIMRSIr 36
rapi dly disintegrating granules Conprising a saccharide and/or a sugar

al coholabpnt Koimbirntul lopmgwrehadmidisgateregr ant . The di si nt egrant can be
selected fromthe group consisting of crospovidone, 15sodi um starch
gl ycol at c, dnassthendkebbdmdntythecaictopastivks kyphtal dnududaelagaink taming dBpdscdut ed

hydr oxypr opyl cel | ul ose. The sacchari de and/.or sugar al cohol may pe sel ected
from t H2 1§y a‘a}ﬁr%laﬁg?leﬁeﬁ@af&g- " Hhit 598 0 stiEpdimssEbetatidp 5dgase v %Ee,

mangi t Qh%l}ie??ﬁbdfttﬁé intes¥ihé, Ollow@NGy, BRlabdddAtcadd T th@lifu@, Of the disintegrant to

t he sacc de and/or sugar al cohol 1 n the rapidly dispersing mcrogranul es

ranges fromsgho (o) N i i,'s about
205/ 95 (by V\ﬁ% gﬁ% %le[kfgdge gl(o%rrffv’gpS eﬁgé%{rggﬁg%ﬁﬁ%ﬁgﬁg?gﬁag%? ;ﬁ%{eﬁg@%ﬁ ﬁ) sacchari de
and/ or dssghitioaltssahglin a UISPhOifarateahob2uging 8 end-stage thseollitsrmmeodium @raRar ti cl es
havi ng an average particle size of about 30 gmor less. The ratio of the

dr ug- c S1OME 1Hi/RF Y e? PR EpeY F&Io{lwée#] 'aﬁpﬁldmautmnsﬁeﬁ_tn@g%t BH 6§ Ogﬁawdﬁ@s can
range firom@RGIE 30t R aBihodifidn) Iu@RILAEIGTRASEIPR detdrliind BHAN!
invention relates to pharmaceutical doSage forns 25conprising the

m dbopawratioos msthods doi dxethphelyeHRLCTinsapipiasipatiediat sehicted smageoifitsr ns i ncl ude
orally disintegrating tablets (ODTs), conventional tablets, and capsul es
(e.g., hard-gelSR onTPR cbitMg, copaibusaae kerdodaocafabug @sjolutiiiedt thdhdrug

pharmaceut | cal dosage formtakes the formof an ODI, the ODT substantially
di si nt dgicHpesang lteﬂ%g%éeﬂﬁassocr%&f@ﬁa@r%ﬁ eS¢ I ERICVRNGIag A&y in t he oral

cavity s‘aﬁtame{l-{?elééf%{n?et e dVifle Eﬁé’lh&lsétti)&{]atﬁﬂgfcﬁﬁéss orRAlLIBREd-rdiBRe OOT

30substantially disintegrates wt out 30 seconds. Disintegration is
t est ed ey, dhdigr the coBPoFifidn Brdihntkegssatfitionlag-este cdatingnBpeniofictwenthat t he ODT

conpri ses t her apeuti cal .effective . unt of a. kly basic  dr.ug,

whebei rFaa st A eopRae] BYiCtns copsraulinirdss Mt {PCHIS) Mt AT tone

oral caué thérdpbutc Bht 8 PKa (SIdMNG1LbiSHDIRL Nhe 8RSl BAR) LQUDIS BRSNS RN
and neutral pH conditions, but poorly soluble at or above pH 8.0), elimination half-life, and

solubility reduction in the micro-alkaline pH environment created by the alkaline buffer.

In another embodiment, the microparticles contain a compressible coating disposed
25  on the controlled-release coating (or disposed on the outer-most coating, if the controlled-
release coating is further coated with a TPR coating). The compressible coating comprises a
hydrophilic polymer. In one embodiment, the hydrophilic polymer is selected from the group
consisting of hydroxypropylcellulose, poly(vinyl acetate-vinyl pyrrolidone), polyvinyl
acetate, and plasticized low-viscosity ethylcellulose latex dispersion. This coating may be
30  applied, for example, by fluid-bed coating with a plasticized aqueous dispersion of
ethylcellulose. Its purpose is to maintain membrane integrity during compression with

rapidly-dispersing microgranules.
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92581 v UDC14 WD 2009/ 129282PCT/ US2009/ 040608 Attorney Docket No.:

EURA- 095/ 01 WD having no gritty nouthfeel or aftertaste and provides a
target PKwprodwi2828¢i . e., plasma concentration vs. tine pCotUS2@d/03@0gl t he
weakl y basic drug suitable for a once- or tAMoc&ydacbdkytNosiEmgiAégﬁ/maWOV%en

t he pharmaceyti cal dosage formis a tabl et ferabl as r|ab|I|ty
of Ioss 5 t R HSEMrLg CW&W“P%“&HWE&&?&H dud’ HRPSABE DT, ¢ he

tabl et Byl e t'h@%r’r!rij@f&hﬁéﬁ%@aﬁ#%'nﬁé‘x‘o@’anﬁféc%é éx%ec ' IPA@IEE s sui tabl e for
use in disintegrating tablet fornfulati ons such as conpressible diluents,

fill er smbwdingntrge agt@mpmprlamhnopcnt beral, bgated withrideegnlayer comprising aswerkly

enbodi nent s QDT i nore than abo for & arrpl e, 2000
o or a8 ko raiger A et et B e Shu e el o ner
enmbadi rfﬁi&%ocrﬂs@alﬁﬁ@ce@l%s&"%hl%ﬁ dietiddrerce THRaBraRRWh al6@0: pRtticleRiRPhEET
enbodi nent, the ODT wei ghs not nore than about 800 ny. anot her

embodi rraee than00aDT, eteinginethedemhedimenh ant BOE thepn 350 um. Inrh@e apiredigghter i se

one or I f

i or opdlt B0 sBhpRES S YL R laglr I8 aBl R RAPELER] S nlBibe ot ar
di si nt ggo@i ¢congistihg b OPRtrdxypr@s;lcellnsEIPbsidony, rﬁ@thylbeltulmmydrs;eyﬁra)}part i cles.
For exanple, 15the pharmaceutical dosage form may npri se:

micr opam%thxlp%l&lﬂwﬁ, %hwﬁaﬁymHum WOLyg&yéW ogfidss ﬁ@@a I(%tgi’ ﬁwﬁ%ﬁm@@s TPR
m gqpHop eidtl(fl}z%a cb@ Fg%&g@lr Qﬁ"& é ?&g%ﬂct:ltﬂar{d%p 'I‘ﬂle ¥ath ocf'tg % 't LAds lﬁﬁderl R

m cropartic opar and rapi |sp rsin ranul es;
m cropa:ahmmigsfron]’ﬁ%uﬂ*ﬁﬁrlépaabomIlé@D (amdindemi dI y di spersing granul es; or I R
m croparticles, SR mcroparticles, and one or nore popul ati ons of TPR

m croparti cl’Eg pMaitdccd@emyompystidiialcsaited dereth fdnefuahér doagprise rapsdige. g.
short lag-tine TPR mcroparticles and long lag-tinme TPR m croparticles),
conbi neBSIjegrting gregples 4pupEsiag A gashaidn aslorprasy aeghpbingembiraiionvath dns of

g‘xg;rgpacﬁ&ht%g%gte C’gﬂ; cﬁﬁﬂﬁg%/a%t gén; ﬁeesref‘e'atedqf‘oﬁﬁ £ %Qﬁ%&%ghﬁg%@gg&fvgdﬁg For

sage form ol an act anel irmnation
hallfs- | isbdiuaf stadoblglycﬁlatmurcsslnﬂ;ydsmditlm aartxpimkthyteelloosgand Rvbeadtipaogll at i on

bopul alGH RS e LHBRE o119 4 o LB LT P SRRFER TBPOUP R g

rapi d sialigifesth&b&aserRb s hﬁ&@seaﬁglt@set Hl‘aﬁﬂtoTPsBrﬁ?ﬁﬁiC&yﬂiﬁnuir@tdlﬁﬂtoW th a
| onger lag tine (about 7-8 hours), which allows typically a del ayed,

sust ai NBu-mied ebihe dpniegret tovier sagtfouide 8nd/or fugar gleottad imthiemedly daspeespigabl e

pl asma concent at i ons .at 2- 4 urs. | R particles .are pre in the
har madBO R GsuRgR i o 9038 bhop SDRPerS B ap b SR B SaRe FRior TR
panui clgss5 (ENGasht.r BIRoARAHbIAIkOs, (RO dikRtdpadr: be lRShedhariabaulodeh0. The IR

particles may be taste-nmasked by applfyl ng a taste-nmasking | ayer that
subst arfl¢ohipl. pr hetdkeantigepresest i@ the farmeofdnigeppedielesingeiagian averegppattirlelsiee These

tzggtgle 1%3%@%‘%810 ﬁﬂ]@%%@%oﬁ%%%@l i? or ne@gﬁﬁ%mm\%‘%ﬁ&& thge/%Rl% not nore

t han ahfisihteg@Ung Bradules bad @9 fibm dbongestio tyqitdd. resi dence tinme antici pated
for the ODT in the buccal cavity) when dissolution tested in sinulated

saliva fl ui dn(péther &mBodimbnt ﬁlerp%s@ﬁtslh%ﬂltlﬂﬁtrelh@§$oﬁﬂh@ﬂﬂa@éﬂﬁbﬁl d6S8eabrmire dose
in about 60 mi nutes when dissolution tested in O.
25  comprising the microparticles described herein. The pharrnaceutlcal dosage forms include

orally disintegrating tablets (ODTs), conventional tablets, and capsules (e.g., hard-gelatin or
HPMC, polysaccharide capsules). When the pharmaceutical dosage form takes the form of
an ODT, the ODT substantially disintegrates within about 60 seconds after contact with
saliva in the oral cavity or with simulated saliva fluid. In another embodiment, the ODT

30  substantially disintegrates within about 30 seconds. Disintegration is tested according to USP
701 Disintegration Test. In one embodiment, the ODT comprises a therapeutically effective
amount of a weakly basic drug, wherein after administration the ODT substantially

disintegrates in the oral cavity of a patient forming a smooth, casy-to-swallow suspension
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5The IR particles conprise a drug-containing core optionally coated with
wat er- insoluble polyner (e.g., ethylcellulose), providing a taste-masking
| ayer. Thwocoatizozg2of wat er -i nsol ubl e pol yner nay conpr iPS&/Us2@oAasiengi zer .
It can further conprise a gastrosol ubI e porAetomayrmdkaeeNg EURA@DﬁmﬂWO

car bonat e , for. exa L ccor dan h t he i (r t he co-pending
US Pat n&pﬂ.‘?l 3@%@%@ §8L°r %ﬁ?mﬁtif‘ @roﬁ S fifqraet A% %6 L 62@ M8pyubl i cati on
No. 10UWoReer?@Abh Q@Woﬂ%@kéﬁ nedyMyy d&ic %Q@lta‘%‘le Maohé‘é ¢roelecanli ng

with a water-insoluble polynmer (e.g.,” ethylcellulose with a nean viscosity
of 10 djpsingatgmenor in conbi nat| on with a gastrosol ubl e polyner (e.g.,
Eudragit E100 or EPO), for exanple in accordance with the disclosure in the
co- pendi ng llBhEiaﬂxer]ﬂlammleﬁtﬁxm tderagSérrm bla.tabldt] 2 4$8;f&ablyfhiak edriddotity df2¢ss2005

(Public | S. 006/ 0078614, publ i shed ril

gasPr ostg ny Oé‘t Gr QVE'%%B acgutypal R%@ag% %%152\59%6%9 ta%lﬁbmaw[aﬁmféuden
accor dayhafm el geacgép%ﬁﬂé)&é'iﬁeﬂtﬁ‘ sﬁlﬂl%leci%r u%ﬁ%‘lﬂﬁeé@ﬂﬁ%&%@t rARRIdtBAL 1 on
Ser. No. 11/256,653 fil Cc 5 (Publication S. 2006/ 0105039

publ i skadh h&a@ommﬁssmael)luen&ﬁ&ietsf cctlme@agptsl, agheontonsllsetubiioanth herein are
incorporated by reference in their entireties for all purposes. The ODTs
descri bed hdnabmeeabotimwats) e ODT matighsafot hioee thah Iab(v\dtr?goadmgafnra:gemple(i )

20di si nt egrates on_contact w t aliv e or caV|t b ut 60
secondré %%Iearﬁrdassel AfoBeERT leé%esli}ogalgs P&Soaﬁ(z %%&ff gbpgiment,

t asjpe- MRS efr Qb1 ghéﬂ& HER RGO THoB P an%'ufe% emsbal}nem $h\OBATALigSs Wt hi n
about 30 seconds when tested by the SP 701> Disintegration Tes (rii)

t ast e- masikdlthnl FRopuSQAl mf e &y andthqrreebedimenprtby O weaghsinotsudys ttlmltiwlrhg/

conpl ete rel ease of the dose upon entry into the stomach (e.g., typically
great er tharmeiODTs ¢&prise amla@mtmcﬁé)popmmtcms of SR&adﬁb/r ohe Ot mpreSdpatutions of TPR
particles provide sustaiped and/ or del ay e of the drug in the

gast r oi TR EH§TABTtIElES ?Scrlged hereiporfRig{ ey t %@ﬁ’ﬂ &P Hied witlerapidbsent i nventl on

rel at esdl§19t6%%§1ﬁ%ﬂﬁc@f3 beg@ﬁ%h@@ﬂﬁ%ﬂgﬁﬁﬁ%ﬁﬁﬁ sc SRIRQRI! @Br ofa

m cropartic escr erein ne enbodinent, "the nethod c rrprl ses:
(a)lspr ebaphmglaaemi@aleiosmgqﬁormmagf @mpeakl] SR baempardclagm ¢ombic@hiwith t he dr ug-

30 t | ant t th

sen ande Pl SRleEnmae B pE o pu Ry B o B éﬁ%gﬁp& Valkal i ne

buf f er ; diahdgfatthg %%hle@@lRtﬁ%r@ﬂa'f@dlésnSRt}Hﬂccf(ﬁfarﬂc@ééeéﬁﬁra ©digpersihgp (c) with a
control | ed-rel ease Iayer to provi de m croparti cles. e step of preparing

t he cor@armigs B maeropapicics HBR mycrapartigfs,tand ravedidibpeismagmanies; helkart; f or
exarpl ¢, AYeri19a, 9255 v, UGG WP, 2008/ 139202 BETHRSRA0%, 040808 4 L o ey
20 may have the same or different lag times (e.g., short lag-time TPR microparticles and long
lag-time TPR microparticles), combined with rapidly dispersing granules. These different
combinations of microparticles can achieve different desired drug-release profiles. For
example, a once-daily dosage form of an active with an elimination half-life of about 7 hours
may contain a mixture of an IR bead population which provides an immediate-release pulse,
25  asecond SR bead or TPR bead population with a shorter lag time (about 2-4 hours), which
provides a rapid sustained-release profile, and a third TPR bead population with a longer lag

time (about 7-8 hours), which allows typically a delayed, sustained-release profile over about

8-12 hours, to maintain acceptable plasma concentrations at 12-24 hours.

When IR particles are present in the pharmaceutical dosage form, the ratio of IR
30  particles to SR and/or TPR particles ranges from about 0:100 (no IR particles) to about 50:50.
The IR particles may be taste-masked by applying a taste-masking layer that substantially

masks the taste of the drug contained in the particle. These taste-masked IR particles release
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inert bead (e.g., sugar, mcrocrystalline cellul ose,

mannitol -m crocrystalline cellulose, silicon dioxide, etc.) with a solution
conpri si Nyot2b@/1dp28g and optionally a polyneric binder (eCg/us2eg/ofdcos d-bed
or pan coating); granulating the drug thhAammy@miaetHbeEﬂﬂRA}@%/OQW(g

m crocrystalline cellul ose and/o ctose ding. and s ro ng the
drug mief g1ose hgeaﬁwtéﬁgq Ry PHY e&r(tb@af?laﬁeét ﬁﬁ %1 pse i anéltﬁgﬁf dlfn Q%]Pum in
di anet ehpTGh th%'HHéJ:aM c%ﬁé'%eﬂ%s@&l‘dﬁoﬁ ’Ee)é%d% §m9f1at&di‘§>al%5’ﬂu'i@éafpa"6t8 @ifleSi ze
(e.g., about 50-500 p.m 1ncluding 100-4 I'n one enbodlnent

t he rretrhbalsmg nefdess than ghogpar’e ob thei doseo pafrhqut:()(tmuws whaudseiutiod-testddsias e
coatl ng, i_l hi s enbodi ment, the controll ed-rel ease coating of step (d)
onpri segN ter-insol uble polynmer and optionally a water- soI ubl e pol yner

for a wei ght i.n of from 10about 3% t.0. about 30% to gi ve
m cropart i c|@eﬁm%?%%m@%a&%ﬁqmamwg Cﬁﬁt%’&n?‘iy W@ﬁar e

i cr Op%édlﬁ’dlggo%{ep (@ LPReIc bl ifinke! 88 frab TR, a&@&th@&anhg ot hi's

enbodi nent e control [ ed-rel eaSe coating of step ( conprises a

wat er - |wmal-mb¢leblpq»bgymmr nwyobomprlsﬂta@iasucm@i yihem ﬁlttheracom)irigha ggsifonoloblef r om
about 10% 0 abg go/to %Dvetﬁ? ?ropart cle. ﬁl;t agj? er e od| ment ,
the nmetfod ‘?rgleh S TP SBEIoRatE- dpT %‘&P}p PSSR HELE SEIONE 1P Bl ase
coat | ng:otmlafn WS Bateht ApSIRAtSH SBINBUI 5213 b6 ﬁl%h 26,9805 (b LcAdHING.
enbodi nent, e controlled-rel ease coati nalaldeb step d conprises a

watlér - |[ﬁ§02Qﬂ§V @l 0|§615§/Pr@irhshﬁﬂ1\@pitli80m6l) or by ed C@éluagavvéh @dvey@femsql@ble a
wei ght i 0 ou % t | e Se
m c?opapr% ? ?rcte gTﬁ?lml%ﬁlsl AT ne ‘?aea\]slgecorgr%&?r)f;fba yglioge ?lg%fC%h{ﬂ%ertlogoa ed with

a | ayergas@egohibis ptgy@em@tgerEudﬂ@gﬂ Eh](BorFEPC)’)T&Fr e@ﬁhﬁpﬁl’ineéﬁoﬁidialﬁe pathyther to give
a SR/ TPR 20m croparticle. | n another enbod g@ esent invention

r el at esdiscdpsyragtt @PB@ndprrgegarl’aﬁr@tépplmtlﬁaééntlﬁ%éﬂ%%é 8laddP¢h EormBP? si ng:
m xi ng bR;idHiGh WAL 'o@é/oé‘i’s%% ﬁﬁﬁsﬂ%ﬁ%@iﬂl‘ﬁ‘ 26662810”%?&5&095159@ teng granul es
ugar al co in t

conpri SI ng a saccharl and/ or nation w
di disnt efgrraem(e gamallcnmnpa*rb«srmte)gfotr hﬁearnp’lsmnh ddcoglantxtvith ¢hd disdosard mithetot o

provi de a I 25anot her j.men t r eut.ic osage
For m mlptiee gise%%t?%d*wcwqq o8 W Gd%gfqa@ st gjp DR FRrEitipRdo. B

m cr opaipok el 850883 BLRAMEBLT£12006). "ERASF EIROH IR MionstsBerPRITRRG, gRNMPri ses
the steps of: a) preparing meakly basic drug particles (crystals,

m cr ogringnrp@stcdibgadsrenge in their entiretics foekll @igpovdst h an aver age particle size
of 50-500 um particularly of 100-400 30un), nore particularly of 100-350
um and applBhe@Das gesotibed hareinseahavoate cwmhare bhthedollgwingydvadadesads t o

pr gf e(kﬁljﬁ g%%]@d sQn§g§58iw¥yblsJa ]é71n Yl\go%glocaéljfg 19n2a 2|1:1)tcg-(§ Ee%gg sglfo%?ggoz? snpl%é gr ney

casy-to-swallow suspension comprising taste-masked and/and drug-containing particles; (ii)
disintegrates within about 30 seconds when tested by the <USP 701> Disintegration Test;
(ii1) taste-masked IR particles, if present, provide rapid, substantially complete release of the
dose upon entry into the stomach (e.g., typically greater than about 75% in about 60 minutes);
25  and/or (iv) SR and/or TPR particles provide sustained and/or delayed release of the drug in

the gastrointestinal tract.

In another embodiment, the present invention relates to methods of preparing a
pharmaceutical composition of the microparticles described herein. In one embodiment, the
method comprises: (a) preparing a core comprising a weakly basic drug; (b) coating the drug-

30  containing core of step (a) with a sealant layer; (c) coating the sealant-layered core of step (b)
with a layer comprising an alkaline buffer; and (d) coating the alkaline-buffer layered core of
step (c) with a controlled-release layer to provide microparticles. The step of preparing the

core may be accomplished by any of the methods known in the art; for example, layering an
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b) applying an al kaline buffer layer onto the IR beads froma solution of a
polynmeric binder if necessary and applying a protective seal-coat onto the
buf fer | ayer2p09/129218 appl yi ng a sust ai ned-rel ease coati NGCEArsRIGOSHHIBS a

wat er -i nsol ubl e pol yner or 5a water-i nsol ubterpy Dowket No.: EORAH85/00WO t h a

wat er - sol upl e polynmer for a we |n of f m .about 3% to, 30%tQ. produce
SR par tlp?ﬁg rgdﬁBgardI}llcé%Wf‘l:lige gelfulepe: mapni é‘ﬂlFfr‘?ﬁfyéﬁﬁng@lb‘QF% 5ticBe or

al kal i rbﬁmaaé fe&r) \lvﬁyﬁr's@ﬂtl&%&hﬁﬁlﬁg e CRIPATRStRAa 1B a ﬁ@l&ﬁferlb BERLLR! £ |nd

enteric polymers at a weight ratio of ffom about 10 to 1:4 for a wei ght
gai n offlfid-bad abpan cobGog)k gra@al}aalbg(tlmaimylrthaofappﬂ@en@t@ainledltlﬁegd to produce TPR

ayer dhctarsiaRnd &l affBr PR P RhpnR s bR ibs fued¥ Snto, Tor

par i ¢l @mprskihg e dul MY tmihRapREd d b8t 1-Dinen M dn@edadri sﬂnﬁl@«r&wlﬁﬁ dfig
conpressing theminto conventional or orally 15 disintegraiin %I ets

(ODTs) caystas obthedasirng nartidic phafromceont &Py Lae sspiding E004Q i nts and one

or nore bead popul ations (e.g., a conbination of IR beads, SR beads and/or
TPR beads atIna)nd esbpdichengtthanethpd id wsed ¢o popsic lalreicmpapfcm:mttb adnsignédryer ed
pellets by cgontr er oi ni zat create an

P ka1 e B Pary apdi arthof Gt dus FonEnle I Gt Bt R e Fonr ey ph RS e

G anur Gxat@isd151e §BfyinRe afd gbﬂorﬁﬂgtarv%t&e%ﬂtﬁé mﬁieﬁﬂﬁhlm ghtfyafnl afifibrped

equi pnment to produce SR, ER or TPR beads LES 25Exanple 1:

Ded@nv dibartett tmalyiut 860 @iy cRePR axeropattitlcl ds apeshenasahiodjmenisihe nothag: is A

pha RGOk RS S FALUAINEN S B U SSI AG0LLR BRI 2B, ©f

t heor et ¢a nevi P&l edse t he once or

tw ce dmibodirlasage célﬁfdﬂedfremldoytlﬂ@@ﬂ Sepdy g@mphl&‘ek AgvdietrasolpblapoB/mer
concentration-tine data upon oral single dose 30adm nistration or at steady

state dWdABeNigHSMORMST rﬁ@rraa%lﬁbh&aue PWOW@W‘] lé)°/e f aboutp9oaisp ive ' HR one or
t | P del
e showieipRHE RABHERGAIkLE NP R Ted & Hopsy Pt i AATRE R, T20°

si il t esnetamsdi—yelba;setcbetl@aﬁﬁii:rlymgj@ﬁ:bater Wimed GpOdhlRIZB2REHALISR 0M3hi340608

At t or ney Docket 095/01 WO nodel . Using WnNonlin Software, PK
par anet b%@fl?%f%'}b §0%1FP§J AT elgrieIoatHE %{S%%iﬁﬂmwﬁ VEHEANSRIED qBQPEYHF%d to
gener ata%d%@H@ﬁlew&t@f sSiuBi Iﬁﬂﬁﬁeﬂ%f)& We?g‘ﬁt ﬁﬁro@'%ﬁ{ AUIUBIAE aBsMehoped with
invitro drug-release profiles that mmc ? he sinulated, i.e., deconvol uted

in vitroavos efstdiesl-wlcasnmonpzsiscle. hEhis angancpraddase slgopatele iThethtoeontddat i ons

are thep, tﬁ § atyglgI COIHQpTIIDS|1<IIg a water-insoluble polymer and an enteric polymer to give a SR/TPR

20  microparticle.

In another embodiment, the present invention relates to a method of preparing a
pharmaceutical dosage form comprising: mixing the microparticles described herein with
rapidly dispersing granules comprising a saccharide and/or sugar alcohol in combination with
a disintegrant; and compressing the resulting mixture into a tablet to provide an ODT. In still

25  another embodiment, the pharmaceutical dosage form may be prepared by filling a hard-

gelatin capsule with the microparticles described herein.
In one embodiment, the method comprises the steps of:

a) preparing weakly basic drug particles (crystals, microgranules, beads, or
pellets with an average particle size of 50-500 um, particularly of 100-400
30 um), more particularly of 100-350 um) and applying a protective seal-coat
onto the drug-layered beads to produce IR beads;
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5studies in adult healthy subjects. First OrderFirst OrderFirst Oder
Rel easeAbsor pti onEl i m nati on Exanple 2 15 2. A IR Beads Contai ni ng Wakly
Basi ¢ Dr WO 2009/129282A bi nder polynmer is slowy added to 2CIaIS2@04®YSt em
(e.g., water, acetone, ethanol or a m xtur&ttonesydoddket NopEeRax-©95/0bWaler

sol ution. The weakl Si ug is slogwy added to a sol vent systemuntil
di ssol ved? ma%aﬂélﬁaﬂme}e?%ﬁ%w e ey gowewm@ e ution, followed
by m xing. Ali@hdf Ghder if ARQLRASH Bt epidtavatal0aeansmei al |y added to
di ssolve. Afluidized bed coati'ng apparatus, e.g., a Gatt GPCG 3 (e.qg.,
equi pped wi thuffer yehot t om spray Wirster 7 13/16"columm, 'C' bottom air

di stribution gate Co%/j‘e%‘gidﬁgth a.200 nesh grodyct. r?t&ntilon screen) is
charged wit HPPEIE & SUHIE-TrisaH) “of G roepipes VAl Ry U e PN RS Shr ayed wi th
t he sbi nder/ cuxugelsﬁﬂsymb@g;o_ly'ﬂi@ if @3 BEhaBOIRIth ARNREECR L E€pdIpeRr fhirlaed to drive
of f residual solvents 25(including noisture), and can It:))e sieved (e.g.,

t hrough 35 awdglg@aieeifrenebersyo too3 U srpiodues/df phizislespadidrc] es and fi nes.

3009/ 120285 PR ORDb BerADRESh &8st T etk S bR BER0 T o °
Anhydr ous dimedlilesna @haspdibhe fivataddedublo afpdicitériepolwatsrat undgghtsti rri ng

until dissolved. A fluidized bed coating apparatus, e. 0 8 COEI att GPCG 3
(e.g., equi ppaeiofirem ahowt 105kt bnfars wyichisain ef fram abey 1ish w060 gy

di gfyri buti on, plLgt ﬂ?eo%%[egq)e%[A;p@md]tg%%fggﬁ&igfeg;duct retention screen and 1.0

mm port size nozzle) 1s charge
¢) optionally applying a hydrophilic polymeric layer on the SR layer or the TPR

layer; and
f) filling appropriate amounts of SR or TPR particles with or without IR particles
into hard-gelatin capsules; or compressing them into conventional or orally
15 disintegrating tablets (ODTs) after blending with pharmaceutically acceptable
excipients and one or more bead populations (e.g., a combination of IR beads,

SR beads and/or TPR beads at a desired ratio).

It is to possible to prepare drug layered pellets using Granurex by controlled
20 spheroinization and create an alkaline buffer layer disposed over seal-coated IR
pellets in the same Granurex and thereafter apply controlled-release coating in

fluid-bed equipment to produce SR, ER or TPR beads.

EXAMPLES

25 Example 1:

Deconvoluted /n Vitro Drug Release Profiles for Weakly Basic Drug:

A pharmacokinetic evaluation can be undertaken to identify a set of theoretical in
vitro drug release profiles that would allow for the once or twice daily dosage form of weakly
basic drugs. Using human plasma concentration-time data upon oral single dose

30  administration or at steady state and/or upon an intravenous (I'V) profile (if available), the
one or two compartmental pharmacokinetic (PK) model (e.g., a two-component model is

shown in schematic below)). Both oral (PO) and IV data can be fitted simultaneously to the
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5 beads (e.g., fromExanple 2. A). The buffer solution is sprayed onto the
| R beads. After optionally rinsing the buffer coated beads with a sol vent,
a seal coaD20091=2ba3at 2% by weight is applied. The dri edPCRUSe@d®4@an be

sieved (e.g., using 35 and 80 nesh sieves) Atwrgiysdoenkdt Nue ESiIR209HOAVO and

fines. 0 ads talning W y Basic Drug: 10The huffer-coated
beads 1 moaﬁﬁaﬁ%l%g %%?aﬁgl %%fgwefa?ﬁl’% p_arametﬁr&?%g‘%@& R:TS‘ilffl?f& SSERRES wi ¢
a SR cqgt dd@ega@fpeﬁﬂn%ﬂo%@ﬁéﬂaﬁéleﬂlsii’t%ds%lnzs‘?ﬁufaﬁ‘eg%roﬁlfe&' ﬁ&l}fﬁiﬂ@t}dﬂg l%%ee at 10% w' w

of ethylcellulose) water-insoluble polyner (e.g., ethyl cellulose). A
conpr eskivblbpedwith imytroalrug-raens¢ eradilss thgtdnioxy preopyphpedd, ué.odesogudhtedsn Kl ucelR

LF) dissolved..in a solvent. i s sprayed onto e buf fer coated beads ra
wel gt a0 HEgHRe R Bt Soans, R AR REb P JIR e G AR B BRREE B o 1o
drige ahddi¢asiaduidhe a0l \iehtss. 2. D Rapidly Dispersing M crogranul es:

The rapidly dispersing mcrogranules are prepared foll ow ng the procedure
di sclosed in the co-pending US Patent Application No. 10/827,106 (published
as US 20Patent Application Publication No. U S. 2005; 0232988 on Cctober 20,
2005, the contents of which are hereby incorporated by reference for all
purposes). D-mannitol with an average particle sizeShhnugexi mately 20 Rm

or less (e.g., Pearlijtol 25 f+aamRag a xd with 8 kg of
Cross \\\\\\\\ dor}1<le1 (e. .\\\Q\\&\Q%\\&\&\}\Q\\\\\. Nt \\ metglgh shear
e e 506 AR R X s
drying (LOD) of | \\E\\Q\ \\\Q\\\\\ Imiggrpn
‘o “

TR

N

oversi zed material is nmilled 3 NN cr ogr anul es
. : . ) R RRHISS
Wi tllp an average particle size in the range of apprOX|

Control | ed- Rel ease ODT Contai ning SR Beads: 30Rapi dl
m crogranulcs (-1200 g) arc blended with SR beadsKkbi
(-850 g) and ot her pharmaceutical acceptable ingredie
(-25 g), sweetener (e.g., sucralose, -10 g), addiiionw 0spoyi done (-125
g), 92581 v UDC20 WD 2009/ 129282PCT/ US2009/ 040 Q;\tx\ “m&&%ﬁ ket No.:
EURA- 095/ 01 WO and m crocrystal line cellul ose ( \“‘E@“ re \“*\‘3\\\\‘% 01, -250 g)
at a ratio of rapidly dispersing mcrogranul cs i\‘t\ﬁ“\:{@ “&\\%\&\‘ 3:2in
a twin shell V-blender for a sufficient time to obtain a honogeneously

di stributed blend for conpression. ODTs conprising 50 ng of weakly basic
drug asg %51 @ezﬁtds are conpressed using a 5production scale tablet press

equi ppecf( Wt h~an external |ubrication systemat the follow ng conditions: -
tooling: 15 mmround, flat face, radius edge; conpression force: 16 kN;
meds wed. §hiR BB omining avicdkdyr BagsBrugd6 N, and friability: 0.28% The
resulting ODT (50 dose) thus produced rapidly disintegrates in the oral
cavity, cred®PHYeaPApHsE Sl wdfﬁ)@-tgmmvsw YYSPES & OrtE RIS ng coat ed

beads athnol or a mixture thereof) to prepare a binder solution. The weakly basic drug is

per si ng
| {2basi ¢ drug
such as fl avor

%

slowly added to a solvent system until dissolved. The binder solution is then added to
the drug solution, followed by mixing. Alternately, the binder and the drug are

20  sequentially added to dissolve. A fluidized bed coating apparatus, e.g., a Glatt GPCG
3 (e.g., equipped with a 7” bottom spray Wurster 7 13/16”column, ‘C” bottom air
distribution plate covered with a 200 mesh product retention screen) is charged with
(e.g., 60-80 mesh) sugar spheres, which are then sprayed with the binder/drug
solution. The coated sugar spheres are then dried to drive off residual solvents

25  (including moisture), and can be sieved (e.g., through 35 and 80 mesh screens) to

discard oversized particles and fines.

2.B Disodium Phosphate Anhydrous (DPA) Buffer Layering:
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10provi des an expected a drug-release profile suitable for a once-daily
dosi ng regi nen. Exanple 3 3. A IR Beads Contai ni ng Weakly Basi c Drug:

A bi nder wol2gomn9ise sl owl y added to a sol vent system (ePgT/USR@VBR)608CEL ONE,
ethanol or a mixture thereof) to prepare aAionegrDsdkctiND 0 EURAOINOARMIY
basi ¢ drug, cl.onidin a phe 0|md ol ine derivative, .is slowy
added to Lhe B LT Ezt %%‘@F%’Wﬂ 1% WA Hger KTFPEPilzed bed
coati n%lﬁ@%ﬂakuﬁuld&ecgbed @oa%gta a‘%ﬁ@@e’v’g (aeGEwt’Glﬁ’@IG%p(E%d Yu ? e@ 7" bottom
spray Wirster 7 13/16"col um, "bottomair distribution plate covered

W th a widDa ﬁr‘ébhttcpn@pm}ztwmret@e&’t’ ranmgdBesd) (" slisthlartgadlate tovamecwalr yst al | i nc
cel l ul ose, s 0 fro rc.then 20sprayed
ot AERE e R ipp g 1t P aRie st bhLR i Red i e T ve of
reSIsduadea&pq?\gerﬁ&n@xaﬁwch AY TR S 8dlutidn th spadycBenti tBY eRIbERIsY. , through 40
and 100 nesh screens) to discard oversized particles and fines. 3.B

Di sodi ubt@Iepsphbyerinye e bulcr pmyl beadswith p sglaentngscal portpBrbaws di sodi um
phosph u r I i ssolved. A
fluidi ?gﬁbkzx]c?@ggﬁp%%eg Jngr gﬁ%sﬂeﬁ%ds gﬂg&r@l etd (éag(’;% @Q(% ang,%eqw pped with
a 6" bqhésthrméng)aydiéﬁaﬁto@érs& d(b@zltdsrmndffiﬁe@nd "C' distribution plate covered
with a 200 nesh product retention screen and 1.0 mm port size nozzle) is
char ged from Exanpl e 3.A). The buffer solution is
Sprayed-ent R : : sptronal |y rinsing the buffer coated beads
wi tly a sol vepy, bu@feﬁ%aéte&eéafds%fonﬁb% 180354/ aiel 8N4 flRiARRLY od. The dri ed

| R beads can be sieved (e.g., using % nmesh sieves) to discard

over si zedtineggerahurdwith né& cogﬁﬁgaf an umauy mtmw/(eggmmmmogl 040608

Attorn 5/.01 3.0 TPR Layerin The

put  ex - D avR8 OB ale PN ERH P M TRV EE be et T L IRSh b zed bed coat i ng
appar atdégnppbskiblAcobiy SQlatiom kd NiloseddcHla9Kudcdhegel  Prem um 10
cps), h prporrse1 osoe f)%t hal atgg(:qgﬂﬁp)@bg% TECO(trlcetahyI C|etr%§§) at aratio
of 55/ $smlye§dm g solvedds $smayad/on® the dufpesastaddreadolor a weeghyigeingdi n of 30% by
O SRR S D S L G L U
sprayedoivwngprayed onto the buffer coated beads for a weight gain of about
2% by weight. The resulting SR beads can be dried to drive off residual

sol vent s. ) ) ) .
2.D Rapidly Dispersing Microgranules:

The rapidly dispersing microgranules are prepared following the procedure
disclosed in the co-pending US Patent Application No. 10/827,106 (published as US
20  Patent Application Publication No. U.S. 2005/0232988 on October 20, 2005, the
contents of which are hereby incorporated by reference for all purposes). D-mannitol
with an average particle size of approximately 20 um or less (e.g., Pearlitol 25 from
Roquette, France) are blended with 8 kg of cross-linked povidone (e.g., Crospovidone
XL-10 from ISP) in a high shear granulator (GMX 600 from Vector) and granulated
25  with purified water and wet-milled using Comil from Quadro and tray-dried to obtain
a loss on drying (LOD) of less than about 1%. The dried granules are sieved, and
oversized material is milled to produce rapidly dispersing microgranules with an

average particle size in the range of approximately 175-300 um.

2.E Controlled-Release ODT Containing SR Beads:

30 Rapidly dispersing microgranules (~1200 g) are blended with SR beads of
weakly basic drug (~850 g) and other pharmaceutical acceptable ingredients, such as

flavor (~25 g), sweetener (e.g., sucralose, ~10 g), additional crospovidone (~125 g),
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10 3. D Control |l ed-Rel ease ODT Cont ai ni ng TPR Beads: Rapi dl y

di spersing m crogranules from Exanple 2. D are bl ended with TPR beads of
weakl y bawocodvugesef Exanple 3.0 and ot her phar maceut i caCTasec@paishe

i ngredi ents, such as flavor, sweetener (e. g\tt;ormydb@dkeslsl)) Eanmmsmawo
crospovi dongc, and mcr aI i ne o] PHlOl) at a
ratio GRdPYGTogTXady ﬂg oG %%nmcs@’e'ﬁﬂﬂp ?Qé)af%ﬁa yabout 3:2in a
twin shgld ers\{l%% Q%Q'ﬁnllesrtoaSl@Héafdh 6F 85fut 5 2NR att@upafeﬁlxnbpenhe%geneousl y
distributed b or conpression. ODTs conprising 50 ng of weakly basic
drug a§uﬁm®eaw§0@b@1m@hwmeg@eduah$ distribaitqelrtdehdcfor oompiesdien.t @PTet press
equi pped with ext ubri.cati tem The resul.ting ODT (50 ng
dose) " CRTEbihsa0cEh o F BT DI LR SRBUEM P o en&T it fy ~cr eati ng a

sND@t h, preéd@f¥ion $6h1¢ AbENBIOVEHFASAR Ac:GENBINUBHiREos 9@ ab@ads and provi des
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sprayed with the binder/drug solution. The IR beads are then dried to drive off
residual solvents (including moisture), and can be sieved (e.g., through 40 and 100

mesh screens) to discard oversized particles and fines.

3.B Disodium Phosphate Anhydrous (DPA) Buffer Layering:

Anhydrous disodium phosphate is added to purified water under stirring until
25  dissolved. A fluidized bed coating apparatus, ¢.g., a Glatt GPCG 3 (e.g., equipped
with a 6 bottom spray Wurster 8” column 13 and “C” distribution plate covered with
a 200 mesh product retention screen and 1.0 mm port size nozzle) is charged with IR
beads (e.g., from Example 3.A). The buffer solution is sprayed onto the IR beads.
After optionally rinsing the buffer coated beads with a solvent, a seal coat of about
30 2% by weight is applied. The dried IR beads can be sieved (e.g., using 35 and 80

mesh sieves) to discard oversized beads and fines.
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20  to-swallow suspension comprising coated beads and provides an expected a drug-

release profile suitable for a once-daily dosing regimen.
Example 4

4.A IR Beads Containing Weakly Basic Drug:

The drug layering solution in an appropriate solvent system is prepared by first
25  adding the polymeric binder until dissolved, followed by the weakly basic drug. The
solution is then applied onto Cellets 100 (microcrystalline cellulose spheres 100-200
um in average particle size). The resulting IR beads are then dried to drive off
residual solvents (including moisture), and sieved (e.g., through 40 and 100 mesh

screens) to discard oversized particles and fines.

30 4.B Magnesium Oxide Buffer Layering:
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2009/ 1 0 JAttorney Docket No.: EURA-095/01 WO Tabl e 2:
In vi trz(ggc%raf%s %%gosegésa%f% ®s of Pr op verine HClL SR Beads Tine (hours)
Drug Rel eased (% 20% Coati ng 25% Coating 30% Coating 1.0 0.91 1.65 3.71

4.C TPR Layering:

The buffer-coated beads from Example 4.B are coated in a fluidized bed
10 coating apparatus with an SR coating comprising ethylcellulose (EC-10) and TEC at a
ratio of 90/10 dissolved in 95/5 acetone/water for a weight gain of 10% by weight of
the coated bead. The SR coated beads are further coated with a TPR coating solution
comprising EC-10, HP-55 and TEC at a ratio of 60/30/10, followed by a compressible
coating with Klucel® LF for a weight gain of about 2% by weight. The resulting TPR

15  beads can be dried to drive off residual solvents.

4.D Taste-masked IR Beads

IR beads from Example 4.A are taste masked by coating with EC-10 and
Eudragit® E100, TEC, and magnesium stearate in the Glatt GPCG 3 for a weight gain
of about 15% by weight.

20  4.E Controlled-Release ODT Containing IR and TPR Beads:

Rapidly dispersing microgranules from Example 2.D, TPR beads and taste

masked IR beads of weakly basic drug from Example 4.D at a ratio of 2:1 are blended
with other pharmaceutical acceptable ingredients, such as flavor, sweetener (e.g.,
sucralose), additional crospovidone, and microcrystalline cellulose (e.g., Avicel

25 PHI101). The TPR and taste-masked IR beads are combined with rapidly dispersing
granules at a ratio of rapidly dispersing microgranules to coated beads of about 3:2 in
a twin shell V-blender for a sufficient time to obtain a homogeneously distributed
blend for compression. ODTs comprising 50 mg of weakly basic drug as IR/TPR
beads are compressed using a production scale tablet press equipped with an external

30 lubrication system: The resulting ODT (50 mg dose) thus produced rapidly

disintegrates in the oral cavity, creating a smooth, easy-to-swallow suspension
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comprising coated beads and provides an expected a drug-release profile suitable for a

once-daily dosing regimen.
Example 5

5.A IR Beads Containing Propiverine HCI

5 Propiverine HCI (308 g) was slowly added to purified water (2054.7 g) while stirring
until dissolved. The pre-heated Glatt 3 was charged with Cellets 100 (900 g) and the drug
solution was sprayed at a rate of 4 mL/min with a stepwise increase to 12 mL/min and at inlet
air volume of 8 CFM, product temperature of 50+2°C. Following the rinse of the spray
system with 40 g water, a seal coat at 2% of Opadry Clear (6% solids in water) was then

10 applied and the resulting IR beads were dried to drive off residual solvents (including
moisture), and sieved (e.g., through 40 and 100 mesh screens) to discard oversized particles

and fines.

5.B Dibasic Sodium Phosphate Buffer Lavering

Dibasic sodium phosphate (113.9 g) was slowly added to a polymeric binder,

15  povidone (2.3 g) aqueous solution (2278 g water) under stirring to dissolve. The pre-heated
Glatt GPCG 3 was charged with IR beads (e.g., from Example 5.A; 1000 g), and the buffer
solution was sprayed onto the IR beads as disclosed in Example 3.B. After optionally rinsing
the spray system with 40 g water, a seal coat of about 2% by weight with Opadry Clear was

applied. The dried IR beads can be sieved to discard oversized beads and fines.

20  5.C Propiverine SR Beads (30% coating)
The buffer-coated beads (900 g) from Example 5.B were coated in the pre-heated

fluidized bed coating apparatus with an SR coating comprising ethylcellulose (357.4 g) and
TEC (39.7) at a ratio of 90/10 dissolved in acetone (3375 g)/water (596 g) for a weight gain
of 30% by weight of the coated bead. The SR coated beads were further coated with a

25  compressible coating with Klucel® LF (26.5 g) for a weight gain of about 2% by weight.
The resulting SR beads were dried to drive off residual solvents. The SR beads with a
coating of 20%, 25% and 30% by weight were dissolution tested by the two-stage dissolution
methodology (USP Apparatus 2 (paddles @ 50 RPM, dissolution media: 700 mL 0.1N HCl
for the first 2 hours and thereafter at pH 6.8 achieved by adding 200 mL of buffer modifier at

30  37°C)). The dissolution data are presented in Table 2 below. It is clear from the table, the

coating level requires to be significantly lowered.
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Example 6

6.A IR Beads Containing Propiverine HCI

Propiverine HCI (256.5 g) was slowly added to 50/50 acetone/water (855 g each)

while stirring until dissolved, and then add sodium stearyl fumarate (PRUV; 28.5 g) was

added while vigorously stirring to evenly disperse. The pre-heated Glatt 3 was charged with

45-60 mesh sugar spheres (972 g) and the drug solution (continually being stirred during

spraying) was sprayed at a rate of 4 mL/min with a stepwise increase to 8 mL/min and at

inlet air volume of 10 CFM, product temperature of 45+2°C. Following the rinse of the spray

system with 40 g acetone, a seal coat at 2% of Opadry Clear (6% solids in water) was then

applied and the resulting IR beads were dried to drive off residual solvents (including

moisture), and sieved (e.g., through 40 and 80 mesh screens) to discard oversized particles

and fines.

6.B Dibasic Sodium Phosphate Buffer Lavering

Dibasic sodium phosphate (113.9 g) was layered on IR beads (e.g., from Example

5.A; 1000 g) in the pre-heated Glatt GPCG 3 following the procedures as disclosed in
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homogeneous blend) were blended in a V blender as disclosed in Example 4.E. ODT tablets
comprising 50 mg propiverine HCl as SR beads were compressed using a production scale
tablet press equipped with an external lubrication system: The resulting ODT (50 mg dose)
thus produced rapidly disintegrates in the oral cavity, creating a smooth, easy-to-swallow

20  suspension comprising coated beads and the disintegration time when tested per the USP

method <701> was less than 30 seconds.
Example 7

7.A Propiverine HCI Pellets by Controlled Spheronization

Povidone (PVP K-30; 111.1 g) and propiverine HCI (particle size distribution —

25  D(0.1): 2.6 um; D(0.5): 10.38 um; D(0.9): 42.52 um; 1000 g) are blended together and
charged into the product bowl of Granurex GX-35 from Vector Corporation (Iowa, USA).
Purified water is sprayed into the rotating material bed at a controlled rate. Optimized
parameters during forming pellets — Process air temperature: ~ 19-20°C; Product temperature:
16£2°C; Rotor speed: 425 RPM; External air supply: 150 L/min; Spray rate: 15 RPM ("~ 8

30  mL/min); pressure drop across slit : 1.3-11 mm in water; and during drying of pellets —

Process air volume: 30 CFM; Process air temperature: ~ 60°C; Product temperature: 35°C (to
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SR coatgapgndérs HA¥a L YoWEird By cr@MPPlodhddeibdi¥ufehb wlsas er dibt fpre®!30Bremum 10

cps; 128.6 g) plasticized with triethylcitrate (14.3 g), and further coated

g
wi th a Erpgneloat supglye 026 Lirginendy¢ropdriviures d 80%]; p1ess@e gyap dvyqes oliel 1-3se
pht hal ate (HP-55¢ 107, 2 n EC (trjethylci 2..35. 7 al a.ratio of
B0/ 301 a0t ltosort e Gk RGO BIRaRULrBEN o 30 B8F ot ol ofhu Buls,
wei2ght i (g &ﬁ@@hﬁd 1D8IPISeY. . THR RusRRes&Iabdeyieoabdan Qoe&(blylé%)ia@ﬁlg(lfle Knwcel (g)
LF (7.5% solids) is sprayed onto the TPR coated pellets for a weight gain
of abolinduseRtior PH#L ¢ quﬁ% Cleag splufiony (CRsQlids) at xprgeess giivelmeok HeCEMi t for 5

int [ ' . A ' ' 1B 200
rapi a1y o Lt L onb R Bl SRR oo i A R ARt el et <

(15. 6 moisture content.

The milled or micronized drug substance may be blended with flow aids such as
25  colloidal silica or magnesium stearate. The binder up to 10% may be partially blended with
the drug powder and partly dissolved in the spray fluid. Solvents (e.g., acetone, ethanol or a
mixture) may be used in a solvent rated Granurex unit. An alternate binder such as Klucel
LF, hypromellose may also be used. The spheronized pellets may be applied a protective seal
coat with Opadry Clear, or Klucel LF in the Granurex itself or in a fluid-bed coater as

30  disclosed in Example 6.B above.

7.D Propriverine HC1 CR Pellets (25% TPR/10% SR coating)
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parts) from Exanple 6.0 and taste masked IR pellets (12.8 parts) from
Exanple 6.B arc blended with a pre-blend conprising other pharmaceuti cal
accept ablwoizogiedisent s, such as flavor (1 part) , sweet @0EUSE@IH40608
sucral ose; 0.35 part), additional crospovi datwendyDgekict Np,: EARA-095/01WO

o 200 g ATHSGRABFERED ek GG BB Pi2286" Al PO GO THABHE: | Fon scal ¢

tabl et (Qb@éﬁaﬁ‘&HéthPﬁfja Wetﬂéat%ﬂ fﬁﬂ&l%d"@éd doHRRf '@WGG@%@/% SRcodty 499y ti ng
ODT (100 dose) thus produced would rapidly disintegrate in the oral

cavity, bycweghu qwglpalsm@wdtthellshBy (Etbomretrmwmsmcpr@n $2%0 grplaprdizidngtic oat ed

bead d f |l e, f
once: oanTyVligeI G Sbe ERRRERTE: Sl S E PR Gel Grm s PP G 2o ¢ et

t he sabque4 P9 as PR 108 fhtE HBRAEIPLS RNH7 0N ah@T:ez@ (adhylchmel, §5 e%) boa RiQVI de
t he appropriate dose of weakly basic drug. 92581 v UDC28

2009/ 1282830G1 dissshodon 62/06@setmet/wwé§orm@lnt e HURA b%f/ecgbmf the

claim PaA.A I b f

cont rol PR peia EOBAERRHL LOR SORAR S KRAEOTR 1) P SRRk B

parti CltﬁeTBRrEDEﬂeS(psllets forawe(lght cairCelf abo G017 by Svdighta The adcultinigaSR peltbisigre or a
phar maceutical |y acceptable salt, 5solvate, and/or ester thereof,

(b) an dé}eﬁélllfbf?ém&fﬂémm&%/@i”ecﬁ € frsidal solwints he core, comprising an al kal i ne

buffer; and (c) a controlled-rel ease coating di sposed over the

al kal i ”ﬁEt}"{B{)ﬁ{?er RYRE ORI ddote control | ed-rel ease coating conprises a

wat er -i'nsoluble polynmer. 10 Z. The pharmaceutical conposition of claiml,

wher ei n sai diamdikld;spblasigcmxdmggarmmt(é? asparta)tfrdreﬁsampbe? Bi CRaglets 4hd6 has a

D omEE TR i pie 30 s s TR e Bass s Bt o BRI R0y ST 1)

of | esgédura Wﬁﬁ%rei‘k@eﬂﬁiﬁl{o%risﬁlg@tﬁ&%ﬂhﬁ%@&[é&l wc%ptﬁgl%ﬁgiédléﬁltk WuklpRs at a pH
above about 6.8. 15 3. The pharmaceuti cal conposition of claim1l, wherein

sai d weloy (lheash)e sm@gnqr £e gebucalest; 0139 matthetd@m@u@i %Qﬁﬂvgwsipnmgi psktshiand gesi cs,
antlSConmvl%lr S%hskaﬁh s lqu%h(el I%PI | %aﬁﬁl HAOL Ilﬂé)ntt@t and,c s res ed ﬁ{‘otioo' l’plf ?ﬁﬂ” ve

agent S, eop asti1cs, nsaoni eunat | agent S,
car di owes eablle'w w@@ﬁﬁig&aboﬁte%()ahg ﬁﬁﬁg@pﬁod@yﬁdrﬁm&ttamﬂ Iﬁeissaquq)@p@mlﬁhem

external lubrication system: The resulting ODT (100 mg dose) thus produced would rapidly

disintegrate in the oral cavity, creating a smooth, easy-to-swallow suspension comprising
coated beads and provide an expected a drug-release profile suitable for a once-daily dosing

20  regimen.

The skilled artisan will recognize that the above procedures and compositions

can be suitably modified to provide the appropriate dose of weakly basic drug.
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20r ecept or ni anti-enetics, gastrointestinal age
psychothergﬁgﬁ?ﬂﬁééﬁents opi oi d agoni st s, q€IOI ant Eég%g&g%ﬁs
anti-epileptic drugs, histanm ne H2 antagonf% AY%
skel et al wausgie rel axants. 4, The pharmaceuti cal conp05|t|onf%@ eltfaim 1,

wherein said weakly basic drug is 25selected fromthe group con5|st|ng of
but yr ophenone, derivatives containing a nitro iety, phe am no

" asol fne. APRYEToRYBHERTIoT CUbIGRy RO L RaE AP UL Fa no
propanol whgbRnekystant PO RPN Eaid PAAIBGs &lisepxazol o azepl ne, propiverine,
a pharnaceutlcally acceptabl e salt, solvate, polynorph, ester thereof, and

M xtures t herl@bf 305ICTREDSRAE rarcelilyivauF d@@nﬁogwltdrra%%wﬂauaﬁ@ta feuriher

conpr4 si n@, A &§@§£t p@cﬁpalant | ayer, conprising a hydrophilic polynmer.
9258ﬂv|/bEa : eﬁ I har maceuti cal conposition of claim5, wherein said

at | east one(bbalanakhmyemﬁ§ebataﬂ&ghuhefm@ambm,baspmﬁmymgﬂhﬁmebW@xalkaline
buf fer h% er. 7. The pharmaceutical conposition of claim1, further
conprising a conpressible 5coating di sposed on said controlled-rel ease
coating. 8. (The phaﬁnﬁ@euﬁa@abanmgwﬂghkﬁ@mmﬂhemkmmﬂ}mﬁﬁmn@mein sai d

conpressi ble coating co rls a polynmer selected fr group consi sting
of hydroxyprdé?ﬁ@b gﬁ? gﬁ%@ﬁgﬁW&ﬁ9@p%¥?ﬁVV@%ﬂPﬁﬁ %pOb%?@(vinyl
acetjat e- vi nyl pyrrolldone) pol yvi nyl acetate, and 10et hyl cel | ul ose. 9.

The pharmaceutical conposition of claiml, wherein said water-insoluble
pol yner 4 s sé’lh@els@@tdifw@mlﬁh@pgﬁwf@m|1swhﬁglnwidefcfwmléwclﬁ%@nw@é| | ul ose

acet ate’dhﬁt iy 9&8 CEHALE s E‘d%fﬁ&ﬁub@ 's%g'aﬂl%ﬂtt (8GR ‘?ht %?Hﬁ%%_ﬁ@ﬁ]gacry' ic

aci d- net acr te copolyners ures t
pharnacéﬂ@gmﬁlmannmmsmhpﬁmuuﬂmmhahmnmﬂmmhebanqﬁihé—wﬁ&enéansbbﬂbhﬂ pol yrmer

conpri S‘l:'e%s ﬁltag)c([g(ﬁl? li u'g?mf i1 a room-temperature aqueous solution at a pH above about 6.8,
15
3. The pharmaceutical composition of claim I, wherein said weakly basic drug is
selected from the group consisting of analgesics, anticonvuisants, anti-cholinergic,
antidiabetic agents, anti-infective agents, antineoplastics, anti-Parkinsonian agents,
antirheurnatic agents, cardiovascular agents, central nervous system stimulants, dopamine
20 receptor agonists, anti-emetics, gastrointestinal agents, psychotherapeutic agents, opioid
agonists, opioid antagonists, anti-cpileptic drugs, histamine H; antagonists, anti-asthmatic

agents, and skeletal muscie relaxants,

4, The pharmaceutical composition of claim 1, wherein said weakly basic drug is

25 selected from the group consisting of butyrophenone derivatives containing a nitrogen
moiety, phenylamino imidazoline, dihydroxyphenyl isopropylamino ethane, phenoxy
butylamino propanol, phenoxy amino propane, amino ethyl oxazolo azepineg, propiverine, a

pharmaceutically acceptable salt, solvate, polymorph, ester thereof, and mixtures thereof.

30 s The pharmaccutical composition of claim 1, further comprising at lcast onc scalant

layer, comprising a hydrophilic polymer.
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2011. The pharmaceutical conposition of claim1l where said

controll ed-rel ease coating further conprises a plasticizer. é%é &ye
pharmaceutical conposition of claiml1l.1, wherein said plasti 2 s
selected fromthe group consisting of triacetin, tributyl citrate, triethyl
Cl trat e’6_aCEt'Iyll{e th'é'nﬁarf}égtycta é rr(x:lc}ts{ %%%fci%%% e\z\t/hh!, elzfngztlztdg eg\tt% e%aa%n%ay H,

di butyl Sebaca éi nonoacety eéd ‘gl'yceri des, di acety afeg'g ycerrdes, and
m xt ur essebhreredfe wekBly bEbie dphipmdacelikilpabuonpesi tion of claim 11, wherein
said plasticizer is free of phthalates. 30 14. The pharnaceuti cal
conposition of claim5, wherein the hydrophilic polynmer is selected from
the group consieshim@cofichyeimaxypbapytieel | uose comyaiiax yREOPW:sible

met hyl cel | ul ose, vinyl-pyrrolidone-vinylacetate copol ymer, | owviscosity
et hyl el 1081 b & SPoAFHOTRS MY eRTGseY P65 e &1 0¢- os ei et hyt cel | ul ose mi xture.  15.
The pharnmaceutical conposition of claim1, wherein said alkaline buffer is
sel ected fromthe group consisting of sodi um hydroxi de, nonosodi um

di hydr ogen pHdspharecedicsiogimpesiiyadpdgen phdsphatad compseddlamvphgsphat e,
sodi um tate, sodium carbaonate, 5sodium.-bicarbonate, nonopotassi um

ai hydr g hreagh el b TSP R0E B e R DR B L RO L AR o FROGRE O
phosphati®drqpep@ssl dithdcghuiise, nddat-agbicdtecdt i gRabido RO mesimmabiigardaenat e,
magnesi u hosphat e, magnesi um acetate, calciumsilicate, conplex nagnesium
alu&inuﬁﬁ#@Fﬁggﬁicates, magnesi um car bonat e, magnesi um oxi de, nmagnesi um
hydr oxi de, sodiumsilicate, and m xtures thereof. 10 16. The

phar maceutical conposition of claim1, wherein the ratio of said al kaline
buf fer tPo saildeweaikiegeusigslcorgpsigor ahges 1 rnbareabeouid watel-itsolublpetymers.  17.
The phar i _ i l.alm1, rein,. th ntrolled-rel ease
coat | ng e et FRORhe GOIF SRLIn AR ot P Bl eg; e IS Cledd g g4

phar mac éutyrgalpoboiposiddtameotai chakaarylié acitingstiey imegatc laateioigodrabhe pol yner
is iglected fromthe group consisting of povidone, polyethylene glycol,
hydroxyBHalyE HatHtyl cel | ul ose, and hydroxypropyl eel tul ose. 20 19. The
pharmaceutical conposition of claim17, wherein the ratio of said

wat er -i nsol ubl e polynmer to said water-soluble polynmer ranges from about

95: 5 t o !8bout "Eprasmacepgcal TREPHHE MR le hciebnPo iater orsobICPRAYASL, wher ei n

sai d copthphdedml &hGASE. coating

20 11.  The pharmaceutical composition of claim |, where said controlled-release coating

further comprises a plasticizer.

12, The pharmaceutical composition of claim 11, wherein said plasticizer is selected from
the group consisting of triacetin, tributy! citrate, triethyl citrate, acetyl tri-n-butyl citrate,
25  diethyl phthalate, castor oil, dibutyl sebacate, monoacetylated glycerides, diacetylated

givcerides, and mixtures thereof.

13, The pharmaceuticai composition of claim 11, wherein said plasticizer is free of
phthalates.

30
i4. The pharmaceutical composition of claim 3, wherein the hydrophilic polymer is
selected from the group consisting of hydroxypropyleellulose, hydroxypropyl
methylcelluiose, vinyl-pyrrolidone-vinylacetate copolymer, low-viscosity ethylcetluiose, and

a hydroxypropyleellulose/ethyleellulose mixmre.

30



25further conprises an enteric polynmer. 21. The pharnmaceutical conposition
of claim 20, wherein said enteric polyner is selected fromthe group

consi sting of hydroxypropyl nethylcellul ose phthalate, cellul ose acetate
pht hal at e, hydroxypropyl nethylcellul ose acetate succinate, plOALLRYI
acetate phthalate, pH 30sensitive nethacrylic acid-nethyl nethacrylate
copol yners, shell .and m xtures thereof. 2. The 1armeeut i cal
conposi ths')n o&cﬁhgﬁgﬂﬁcﬁgf“m&pﬁln@? ﬁggélg% ¥’0W1§$%§5?1%§%\</§Fr‘ecr@%§gl W e?tgd pol yrer
to said fenherd gopotopreiing @ngeisnt ryam xédeo tion@odidnod @bdratenlsdsphattD

2009/ 129{§{32PCT US2009/ 040608 At t.or n%\éﬂpﬁ(:kﬂetd' No. : EURA-095/01W) MCSLLP
21The phETMEEROYTRR" ROGHRISE: ToBH S TRIRA Y P AT SeYHPr G219 ®an out er

| ag- t4 MesoaRat bibgnéHSHavath AVEefursahfirs@Atgheldhed: &.i?bﬁﬁ,aﬁn ﬁ%%i;ag- 524.The
pharmaceutical conposition of claim?23, wherein the outer, lag-tinme coating
conpr i seadoaphiEs Bolasgon P whpe] BMEsUMRCEdithPHatsilohcibai tcano@HtEr i ¢ pol yner
at a raty; ,Sai = ot (o I er.} 10l ynmer ranges
from aboﬂd?drgJ:naI&' !tnggrgg%g{pﬂf?@% k%?agﬂﬁmpﬂh%ﬁ%%gﬁ? ?1(':;42 ﬁ%&f’rﬁ%@???on of claim
24, whermigresaindlunaben -massdlcatsh.enpoeyws caibsnd@sedgmetied ok rdenmigresigmoup

consi sti ng of et% I cetl L%| Qs .ctel |1_ldr|r ose acetate, cellulose acetate

but yr at &7 B Gy o™ SEEt BT HETEP A1 HE hacryl i ¢ aci d- met hyl met hacryl at e
copalgyners, and m xtures thereof and said enteric polyner is selected from
t he group consisting of hydroxypropyl nethylcellul ose phthal ate, cellul ose
acet at e 1oht hATAPEIHy SR FBRERY Hohet My MBI R e st dvedsllubrm e

pol yvi nyj seﬁ@%ﬁ%lfh&*ﬂé fab ali@es PhM3GHSISL] MappRthacrylic acid-

15nmet hyl met hacryl ate copol yners, shellac, and m xtures thereof. 26.The
pharmaceutical conposition of claim?24, wherein said water-insoluble

pol ymer .is et I I er r.1.Sqf . I
ot byt cor ur oePifueERa BB SR TE SoB RS ol BURE T PRLROERY i o,
wherléi n fuiter congrieoaAprics-asiubiie poherdr. bead coated with a drug | ayer
conprising the weakly basic drug. 28. The pharnaceutical conposition of
claim 27, wherein said inert bead conprises sugar, mcrocrystalline

cel lul osg, MIAAPRLACBLEEACHYHEAidA dTR:1GRl ITUKRSSIN 8l vadtdrl GaIbI b dkhélas
selected from the group consisting of povidone, polyethylene glycol, hydroxypropyl
methyleeltulose, and hydroxypropylcellulose.
20 )
19, The pharmaceutical composition of claim 17, wherein the ratio of said water-insoluble

polymer to said water-soluble polymer ranges from about 95:5 to about 50:50.

20.  The pharmaceutical composition of claim 1, wherein said controlled-release coating

25 further comprises an enteric polymer.

21.  The pharmaceutical composition of claim 20, wherein said enteric polymer is selected
from the group consisting of hydroxypropyl methyicellulose phthalate, cellulose acetate
phthalate, hydroxypropyl methylcellulose acetate succinate, polyvinyl acetate phthalate, pH-

30 sensitive methacrylic acid-methyimethacrylate copolymers, shellac, and mixtures thereof,

22, The pharmaceutical composition of claim 20, wherein the ratio of said water-insoluble

polymer to said enteric polymer ranges from about 9:1 to about 1:3.



ical conposition of claimlherein said core has an
Geut m 009/040608

25 29. The,phar
aver age paSY&%ﬁ%H§?§% of not nore than about 400 um 36C7fié !
phar maceut i cal conposition of claim27, whetéomeshPeeaNag A el 'V VRer

30conprises a polymeric binder. 31. The pharnaceutical conpddtflen of

claim 30, wherein said polynmeric binder is selected fromthe group
consistiHé-ofTh@ﬂ%%%@ﬁwgﬁ%F%@wqﬂHQ§§éFMﬁ%¢i@ﬁh@rMﬁ@wwygé@ppwné%@@m92581

91/ DC32 CM%%%QLg&%g%zgﬁﬁgﬁgggggggé@ﬁgQQQE@ttorney Docket No.: EURA-095/ 010

hydr oxypr opyl" net hyl cel | ul ose, carboxyal kyl cel | ul ose, pol yet hyl ene oxi de,

starch, and aMCSLLP pol ysaccharide. 32. The pharmaceutical conposition of
i.c bi nder ranges

cl ai m 30,, wh i rati o of said.drug,io,sai.d 5po Br

fr omr%boa?' 8??1%55}&3%%2 el(1)%al (10(%’:0(31.%0rl §§.913“ Zej’;‘)"ﬁl%%@&?fll%g‘l?g" BFHBEI®i on of

clai m I, coshyeises nws@i-thsalbklalpblyenchif dorbidadye withwhtchetic polypet SQSaso POdajTer i C
f claim33, wherein said

bi nder. 1034. The, pharmaceutical conposition
poIyneri%mﬁTWEQPMFQOQQFé@ﬁé@E?FHHPP Qwéﬁﬁﬁﬁ”%@ﬁép§ﬁﬁﬂdﬁéP°“t“3
hydr oxypr opyl cel | ut ose, povi done, nethyl cel |l ul ose, hydroxypropyl

met hyl cel | ul gse, carboxyal kyl cel | ul ose, £gl et hyl ene oxide, starch, and a
pol ysacchar i dé¢ PhaBBcTHstsRapRadeue] dam W%@@FU&GHN@@*@WHﬂM?p?@ﬂhemeln

sal dConBRskE B hUGNEToRAIRL bE&RyILARIAL e BLI SRIALL g gL DKL €9

conprising a saccha | and/ o sug}ér .a C‘th I N conol na Ion W a_

di si nt egramitte, @& Vithé apitvae, mace tictakrytio ppdsidth dme thorglaad aop85menhendi n
mixtures thereotf and said enteric polymer is selected from the group consisting of
hydroxypropyl methylcellulose phthalate, cellulose acetate phthalate, hydroxypropyl
methylcellulose acetate succinate, polyvinyl acetate phthalate, pH-sensitive methacrylic acid-

15 methylmethacrylate copolymers, shellac, and mixtures thereof.

26.  The pharmaceutical composition of claim 24, wherein said water-insoluble polymer is

ethylcellulose and said enteric potymer is hydroxypropy! methylcellulose phthalate.

20 27, The pharmaceutical composition of claim 1, wherein the core comprises an inert bead

coated with a drug layer comprising the weakly basic drug.

28.  The pharmaceutical composition of claim 27, wherein said inert bead comprises
sugar, microcrystalline ceilulose, mannitol-microcrystaliine cellulose, or silicon dioxide.

25
29.  The pharmaceutical composition of claim 1, wherein said core has an average particle

size of not more than about 400 um.

30.  The pharmaceutical composition of claim 27, wherein said drug tayer further

30 comprises a polymeric binder.

31. The pharmaceutical composition of claim 30, wherein said polymeric binder is

selected from the group consisting of hydroxypropylcellulose, povidone, methylcellulose,
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20sai d di si rant.,is selected fromthe group consisti . vi done,
sodium starc ﬁg%gggzate, crossl i nked sodiuqlgﬁggo &g&;Q??EE%Q&&E?Rgvoand
t ow substituted hydroxypropyl cel |l ul ose; sai‘t CAECRAFTH  ah sugar

al cohol hgdrselpegtyéchefhyariltbe, groupaikehsiigodengoi@fthylene oxdic starchsed al actidseLLP
sucrose, nmaltgse, mannitol, sorbitol, xylitol, maltitol, and m xtures
thereof;pﬂgﬁﬁgwﬂde the ratio of said disintegrant to said saccharide
and/ or sugar al cohol ranges from about 10:90 to about 1:99. 37. The
pharmaceut i cal conposition of claim35, wherein said disintegrant and said
sugar 30at cohlls PRAGMASFIEA] epiansicha Pl dematb WsEmn (e ssem! spid dryaio@em of

m cropar {d;6hes M- R .ANraUehag’s RS Lig).e1&-ge of about 30 umor less. 38.
The phar%a%gutiéalrco%poé??ion o? cIa%nﬁSS, wherein the ratio of said

controlled-rel ease particles to said rapidly disintegrating granul es ranges

from about 1: ut,. 1. 2. 92581 vl /. 3,..39. A rmaceuti cal. dosage
fornlcog%risﬂﬁakﬁﬁgeggﬁﬁégﬁgpgﬁég}oé?%%%ﬁfﬁmﬁfﬁ&%g%E%Pﬁagggﬁ@gﬁﬁu%%gage
f or m conpnipsiag fohencoripakiti on of claim 17. 541. A pharmaceuti cal dosage
form conprising the conposition of claim 20. 42. A pharnmaceuti cal
dosage form conprising the conposition of claim23. 43. The

pharmaceut i cahe fREAGCLOIIToRboGH@ dNcBIn IhEh&LR Grl B FSRAEPLM i S a
capsule. 13 44. The pharnaceuti cal dosgge formof claim39, in the
form of Seegigbiren the ggup Eisishraeifadery Peayicelbsergerd o onetbyledli®8, wherein
sai d dosa@e§,Q58) S M.l Ak LS. L A AO. ,
pharnacegtiégﬁlggsaé fgpﬁ$%¥m§#§?%$§%pg&%ﬂggbﬁggg%%eég%ﬁégﬁd%gﬁhtegrating
tabl et golystcamtidal | y di sintegrates within about 30 seconds after contact

with saliva in the oral cavity or with simulated saliva fluid.

15 35 The pharmaceutical composition of claim I, wherein said composition further
compriscs rapidly disintegrating granules comprising a saccharide and/or sugar alcohol in

combination with a disintegrant.

36.  The pharmaceutical composition of claim 35, wherein:

20 said disintegrant is selected from the group consisting of crospovidone, sodium starch
glycolate, crosslinked sodium carboxymethyl cellulose, and low-substituted
hydroxypropyiceliulose;

said saccharide and/or sugar alcohol is selected from the group consisting of
sucralose, lactose, sucrose, maltose, mannitol, sorbitol, xylitol, maltitol, and mixtures thereof:

25 and

the ratio of said disintegrant to said saccharide and/or sugar alcohol ranges from about

10:90 to about 1:99.

37. The pharmaceutical composition of claim 35, wherein said disintegrant and said sugar
30 alcohol and/or said saccharide are each present in the form of microparticles having an

average particle size of about 30 pm or less.

38, The pharmaceutical composition of claim 35, wherein the ratio of said controlled-

release particles to said rapidly disintegrating granules ranges from about 1:6 to about 1:2.
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2047. The pharmaceutical dosage formof claim39, further conprising

i mredi ate-rel ease particles, conprising a core conprising the weakly basic
drug. 48. The pharnmaceuti cal dosage form of claim47, wherein th@c atp o of
said i mredi ate rel ease particles to said controlled-rel ease particles
ranges fyom adbmﬁh&rmgéejaﬂ@altd@sﬁb%&n &apRing t¥eonditeitiohar pmeeut i cal dosage form
of claim47, erein said i medi ate-rel ease particles rel ease at | east

about 85% of the drug contained within said i nmediate-rel ease particle
within Ig m Wb!@a?m%ﬂcél%%g‘ f(glg{co%lﬁﬁfﬁg%é QodRicPBr ARpaiat us | (baskets

at 100 rpm or Apparatus 2 (paddles at 50 rpm in 900 nL of 0.1N HO at 37C.
50. The pharmaceutical dosage form of claim40, further conprising:

| mmed) atg- T el ease, RALLLSLES . WIS SR d MRALAL S SlsRes particle
conprises 'a éof'e conpr|S|ngthe meaiﬁy asic d}ug.

2009/ 129282PCT/ US2009/ 040608 Attorney Docket No.: EURA-095/0 | WD 51. The
phar maceuti cal dosage .form of _cl ai m 50, erein said. .

mredi ate: r ol CHEERERLLB! a1 STE o areRs N neaden AbgEM B5% of the drug
contained within said i nmedi ate-rel ease particle within 15 m nutes when
tested for dissolution in USP Apparatus 1 (baskets at 100 rpm or Apparatus
2 (paddl®8s at'hsph#rpyetitigaigporgeiiont ofclan Hephegin griclossge lgpn Isph@psule.
pharpaceutical dosage formof claim50, wherein the ratio of said

i mredi ate- release particles to the controlled-rel ease particles ranges
from abaodt O0TtOPhdrmaabhoiatl doGagsFornbaf cldimelIphathmbweutfiacabletdosage f or m of
claim4l, further conprising: 10i mredi ate-rel ease particles, wherein each

i mredi at e-rel ease particle conprises a core conprising the weakly basic
drug. 54, Thee phanieasuilidoalgedosagrlfiery) afeelnaiam &lagewbes aidn ol rati o of
said i medi ate-rel ease particles to the controlled-rel ease particles ranges
fr om abdiH e L08 #Yetabout 50: 50. 55The phar naceutical dosage form of claim
53, wherein said i medi ate-rel ease particles release at |east about 85% of
t he weakly basic drug contained therein within 15 m nutes when tested for

di ssol utthon The psPmaAppacadesiet (¢hasicdtin 4at whooinrspyordry dppaeatiostadic{ paddl es
at 50 TR R0R MleeOlesQuithh KOl 8 (30f0s A% INEPRAR TREEUL [iealdoggoe form
of claim 8; Further cofrpri si ng:” ~a secon popdﬁa I'on of controllTed-rel ease
parti cl eswitieneiig! @edichflopnt rol | ed-rel ease particle of the second

popul ati on conpri ses:

20 47  The pharmaceutivcal' dosage form of claim 39, further comprising 1mmediate-release

particles, comprising a core comprising the weakly basic drug.

48.  The pharmaceutical dosage form of claim 47, wherein the ratio of said immediate

release particies to said controtled-relcase particles ranges from about 0:100 to about 50:50.

25
49 The pharmaceutica dosage form of claim 47, wherein said immediate-release
particles release at least about 85% of the drug contained within said immediate-relcase
particle within 15 minutes when tested for dissolution in USP Apparatus 1 (baskets at 100
rpm) or Apparatus 2 (paddies at 50 rpm) in 900 mL of 0.IN HCl at 37°C.

30

50, The pharmaceutical dosage form of claim 40, further comprising; immediate-release.
particies, wherein each immediate-release particie comprises a core comprising the weakly

basic drug.
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(a)a secon r nprising the weakly basic drug; 25(b%§ second
alkaline-bg%fgwﬁpg% r di sposed over the second core FUSTORYOAePS

. CO
al kaline buffer: and (c)a second control | e ¥NEEXFseLRPT ARG EHIECover

the second al kad phagnhufidar ddsayelom Whergh i, therseeandneontkotibad-rel ea@?‘sup
ises a water-insoluble polyner and an enteric polynmer. 30~

coating conpr | d an (
57.ThegpHﬁgﬁﬁ%@ﬁ?$6%#mﬁﬁgﬁﬁéﬁﬁb?@*%ﬁwéP%ﬁﬁﬂﬁbwﬁh@ﬁﬁﬁémﬂéﬁWﬁ%ﬁ#ﬁﬁg: a second
popul ati gikiof wGamt Isohiheds Lakeased RAH LS Ash inWhES %%Qar%ﬁgﬁ‘ (PREH gl 180 of the
second popul ation conprises: (a)a second core co Ising the weakly basic
drug, a YEDEAdPRIrkES ¢ nedbigs fietd oy er 98268 080.93(036! at Wy C. _
2009/4129282PCT/ US2009/ 040608 Attorney Docket No.: EURA-095/0l WO di sposed
over the second core, conprising an al kaline buffer; MCSLLP (b)a
second cBht r ditketametease dealeifogn di SposEdwayein hhetmedond iahkahicne- buf f er

| ayer, wherein the second control|ed-rel ease coat|ng conprises_a

V\B.%/ er-insg ﬁ?tﬂag‘ci}é I{%/ﬁﬁ FméfFPccﬁi SO PRSI s ARE TS SL?J’?S IGeJ%B o b 0 pol yner .

5 58. The pharmaceutical dosage form of claim57, wherein the
control |l ed-rel ease coatings of the first and second popul ati ons of

cont r ol 1°gd- r de ARBMpEfiFH Cewce oM dehpmidd eluathwatoatnrisiigol ubl e pol ymer and an

ent gpi C [ RA MR -8R0, el h.Lihe atd qlled-rel ease
P e o e BB Rl R B o PR Bl 2

phar maceompaaie domsedi brondwanpri sing a plurality of controlled-rel ease
particles, conprising: :

54.  The pharmaceutical dosage form of claim 53, wherein the ratio of said immediate-
release particles to the controlled-relcase particles ranges from about 0:100 to about 50:50.
13
33. The pharmaccutical dosage form of claim 33, whercein said immediate-releasc
particles release at least about 85% of the weakly basic drug contained therein within 15
munutes when tested for dissolution in USP Apparatus 1 (baskets at 100 rpm) or Apparatus 2
{paddles at 50 rpm) in 900 mL of 0.IN HCI at 37 °C.
20
36, The pharmaceutical dosage form of claim 39, further comprising:
a second population of controlled-refease particles, wherein each controlled-release particle
of the second population comprises:
(a) a second core comprising the weakly basic drug;
25 (b} asecond alkaline-buffer layer disposed over the second core, comprising an
- alkaline buffer; and
{¢) a second controlled-release coating disposed over the second alkaline-buffer
layer, wherein the second controlled-release coating comprises a water-insoluble polymer and
an enteric polymer.
30
37, The pharmaceutical dosage form of claim 40, further comprising:
a second poputation of controiled-release particles, wherein each particle of the second
population comprises;

(a) a second core comprising the weakly basic drug, a second alkaline-buffer layer
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(a) preparkﬁ? a core conprising a weakly basic drug; (b) coating the
dr ug- cont aifif HY”ES1% of step (a) with a layer conprisi n§CANSIBYI68i ne
buf fer; and (c) coating the al kal i netosudsieeckealer 64 RAoP e/ WSt ep

(b) Wi thdapsenbl@lhadedal8asorh@¥ely FOMYihshi@ @ water-insol ubl e pol ynersrLp
60. The netﬁod of claim59, wherein step (a) further conprises applying a
seal ant | ayer(220conisfersicapiral ddydicastioring deobyaderver e sTuvad pahiodbdfercl ai m
59, wher gi Ld:step. [i SES.. ' n.dnert i ution
corpr of e sad anley Bor QTR SR RERlS hrls! Loy BB bl

2562. Theomenhidoh whicetokibis &kntankeoginersai d control | ed-rel ease | ayer in said
step {c) fur the conprises a water- sol uble polynmer or an enteric pol yner.
63. e method of claim59, further conprising coating said mcropartieles
with a sgcondrieentmokéedardkeasem ayaiinCONRhegimge domaleh+4850 Ledings pol ymer
and optiqngl#y a water-sol ubl e Opolﬁner or enteric polyner. 64. The

met hod of' &3 APhATEGecont PPINEFIO0S RpFAISToHE - efdy AT A R CRIRPTSSE! w4 t h

rapi dly idicsRe S8 3hany LS ESh i ' al cohol in
conbi nati on w hﬂg disintegrag??&$ﬁeﬁggsm?%?ﬁ?ﬁ%hgﬁggﬂg%gggﬁg%ﬁ%g581

81/ DC36 eRASSIPRMiclsh efiehiiiasrant(ey eoapr essi ng said conpression blend into an
orallpy disintegrating tablet. 65.The nethod of claimb59, further

conprising: 5(d)mxing the particles with i medi ate-rel ease particl es,
conpri sidg aAcwmeibod efgnyrarisg Aghtdecweakl pripagiion comugisiandploaftydify di spersi ng
granul es mgqﬂﬁr”sLnglﬁwsacchanLde and/ or sugar al cohol in conbination with
a di si ntBYFANT T IFREPEBYCY SPAPHI™S conpressi on bl end; and

(a) preparing a core comprising a weakly basic drug;
{b}  coating the drug-containing core of step (a) with a fayer comprising an
15 alkaline buffer; and
() coating the atkaline-buffer iayered core of sicp (b) with a controlicd-release

layer comprising a water-insoluble polymer.

60.  The method of claim 59, wherein step (a) further comprises applying a sealant layer

20 comprising a hydrophilic polymer.

61.  The method of claim 59, wherein said step (a) comprises layering an inert bead with a

solution comprising said weakly basic drug and optionally a polymeric binder.

25 62, The method of claim 59, wherein said controlled-release layer in said step (¢) further

comprises a wafer- soluble polymer or an enteric polymer.

63.  The method of claim 59, further comprising coating said microparticies with a second
controlled-release layer comprising a water-insoluble polymer and optionally a water-soluble

30 polymer or enteric polymer.

64.  The method of claim 39, further comprising:
{d)  mixing the particles with rapidly dispersing granules comprising a saccharide

and/or sugar alcohol in combination with a disintegrant, thereby forming a compression
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(e)conpressing said conpression blend into an orally disintegrating tablet,
10wherein said i medi ate-rel ease particles and said controll ed-rel ease
particles have different rel ease rates. 66. The nmethod of cl ai ég iCl%urther
conprising: (d) mxing the particles with i medi ate-rel ease 3@ b

conpri Si kignd acdr e 1500nprising t he weakly basic drug; and rapldly

di spersi ng grapules rls%a%na saccharj.de and/ ar _alc

Conbi nati on wEth FORPERHES e R PR BB AR S HERgBk B end: and

(e) conpressing said conpression blend into an orally disintegrating
tabl et, wherein said controlled-release layer in step (c) further conprises
an ent erfe pol Rerfsthoyiamwie REihE MISiNgnedi at e- r el ease particles and said

contrpl | ed-rqlipase,p ?ttl'lﬁcl%a?t?c have, dihislentedsa arrn'cg&smm%«tﬁﬁq%mod of

preparing a pharnaceutical dosage fqrnlponprls e particles of
claim 1 domrosagclapsulke. bk B8A anétdpotly dlfbpqr:nezagfanglea cdmseasg aercchwdiecal

condi ti o4 orgpgralrs c&%l"iindé‘&ngﬁ“ﬁ%'&}ﬂu t@mnte ran ?l}n reba/ rnrr%gdatcgz%r%ggmz;[ he
conposition o arnacedti ¢ nposi ¢ 6R Accordi ng to any
one of cHaidyendl to 58 for use in the treatnment of a disease or nedical
condition. 69. A plurality of controllﬁg rel ease artlcles mhereln at | east

one popul ati 6f) of SEPEHH 14 LIEPTEBIPG émoanom ly disiytegraling @bleonpri si ng a

weflkﬂgyt EaS' cfuq{ewn 0 irfdm BNAE TRELY HheR ek ¥n AGEER) @B 18- de paQLIVARLe and/ or
ester ereo
different release rates.

66.  The method of claim 59, further comprising:
(d) mixing the particles with immediate-release particles, comprising a core
15 comprsing the weakly basic drug; and rapidly dispersing granules, comprising a saccharide
and/or sugar alcohol in combination with a disintcgrant, thereby forming a compression
blend; and
(e) compressing said compression blend into an oralty disintegrating tablet,
wherein sald controlled-release layer in step (c) further comprises an enteric polymer,
20 and wherein said immediate-release paﬁicles and said controlled-release particles have

different lag times.

67. A method of preparing a pharmaceutical dosage form comprising filting the
particles of claim | into a capsule.

25
68. A method of treating a disease or medical condition comprising administering to a

patient in need thereof the composition of claim .
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(b) an al kaline-buffer |ayer disposed over the core, conprising an al kaline
buffer; and (c) a controll ed-rel ease coating di sposed over the

al kal i ne-buffer layer, wherein the controlled-rel ease coating conprises a
wat er-insol ubl e polymer; in the preparation of a pharmaceuti qatsgigrposition
for treating a disease or nedical condition. 70.The plurality of
control | ed-rel ease particles according to claim®69, wherein said particles
are descrilied according to any one of clains 2 to 58. 71. The pIuraIity of
controll ed-rel ease particles according to claim@69, wherein said

phar maceut kgal Thaphsirtacenicascaemorminrgeirdingrig aoHene P! elransTs o8 Br #i%s 2 to

58.
in the treatment of a disease or medical condition.

69. A plurality of controlled-release particles, wherein at least one population of
said particles comprises:
(a) a core comprising a weakly basic drug, or a pharmaceutically acceptabie salt,

solvate, and/or ester thereof;

(b} an alkaline-buffer layer disposed over the core, comprising an alkaline buffer;

and

(c) a controlled-release coating disposed over the alkaline-buffer layer, wherem

the controlled-release coating comprises a water-insoluble polymer;

in the preparation of a pharmaceutical composition for treating a disease or medical

condition.

70. The plurality of controlled-release particles according to claim 69, wherein said

particles are described according to any one of claims 2 to 58.

71. The plurality of controlled-release particies according to claim 69, wherein satd

pharmaceutical composition is according to any one of claims of claims 2 to 58,
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