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U S. Provisional Application No. 60/762,750 filed

January 27, 2006, the contents of which are hereby

i ncorporated by reference. TECHNI CAL FI ELD [ 0002] The

present invention relates to nodified-rel ease dosage

bﬁfﬁf g%&%@é@q %}&@Wﬁ%ﬁﬁ“ﬁ S‘Eeﬂéf@fm

agent haV|ng a pKa in the range of fromabout 5 to 14
and a solubility of not nore than 200 ng/niL at a pH of

d h | b
(Bioglnt 65 mgiGion FROTIIE RGBT G A BV AEBPAPABPe

60@%@@%19& Phiidr§$7 2008 A Lohfdfis BEWH¥R adMereb BrcOpERARE Gy
acid after a predeternined delay (lag tine) en

refpremas| uti on tested by United States Pharmacopoei a
(USP) di ssol uti on net hodol ogy using a two-stage
di ssolution nedium (first 2 hours in 0.1N HO foll owed

by testing in a buff In accordance with
anot her aspect of th:ﬁ@§é§ﬂ¢kgﬁﬁk%P drug delivery

systens to target PK (pharnacokinetics, i.e., plasna
concentration-tine) profiles suitable for a oncedaily

(R3] néhm@?%ﬁv&aﬁen ades|tpmedifichytseertasngs foymsiggpprising one or
nlc%%/ T TN, %Si&@%sé\ﬁgﬂ p&ﬂﬁ@arh@ﬁ’seé&ﬂpﬁsﬁg & S RbRidMEbgen (N)-

cti’'ve when nmade avail abl e at constant rates at or
cortaining lsdeciiys srpionin - BTt hdeskinglagen basorgr pleminghe range of from

atttﬁrs%@mddc &%ﬁwoﬁ,iwﬁmfmﬂ& Y mg)r@?t% O @b one or more

resalts in e3|re asna conce [eading to
phamammmaélbffap@tayle mdlcm:tds niira dosage dorgi axdibith Perapasablaviglense

p GD 1 geil;tﬁ%he R 4 %\ﬁ?e oq'ganti%acgieéf@t g e@&ergm?r@aldéfa&?lgé ﬁzg?)a\ivhen

veryss tic eVl ces |
dwpqzihmcmest@irby wiumé \%Ealtqs Phiveraeoparie (WSt Bgscleorvinethedology using a

t\a% g{] age %fsgpu%g nSt fséz EcLu%J ng Wﬁgl 9olltovve<§l B}V%stm% il gguffer at

a haj or obj ec
pEhg. )N Ok iit!ébﬁiﬁx}tefvﬂﬂt anatﬂleh aspmso:ﬁih@mveinme,axadslm@dehwery systems to

del i the in hi her concentratio dur.i
kP b S o SRR bty PRI ik db Conee-
d@iﬂ}dddsﬁlg reglmen are disclosed.

BACKGROUND OF THE INVENTION

[0003] Many therapeutic agents are most effective when made available at constant rates
at or near the absorption sites. The absorption of therapeutic agents thus made available
generally results in desired plasma concentrations leading to maximum efficacy, and
minimum toxic side effects. Much effort has been devoted to developing sophisticated
drug delivery systems such as osmotic devices for oral application. However, there are
instances where maintaining a constant blood level of a drug is not desirable. For example,
a major objective of chronotherapy for cardiovascular diseases is to deliver the drug in
higher concentrations during the time of greatest need, e.g., the early morning hours, and in

lesser concentrations when the need is less, e.g., during the late evening and early sleep
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the time of administration is equally inmportant. The
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Alternatively, the drug may remain in the supersaturated solution state facilitated by the
presence of bile salts and lecithin in the gut. A supersaturation well over an order of
magnitude higher than the aqueous solubility has been evident in the prior art. In the event

of precipitation, there is evidence of redissolution for absorption at a slower phase.

[0006] Functional polymer membranes comprising suitable combinations of synthetic

polymers such as water-soluble (e.g., Povidone), water-insoluble (e.g., ethylcellulose
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regulatory agencies may consider these actives as new drug entities. Thus there is an

unmet need to develop drug delivery systems comprising weakly basic drugs with a pKa in
the range of from about 5 to 14 and requiring high doses and organic acids in an unaltered
form to release the actives so as to maintain target plasma concentrations of Cpx and Cpi
in order to be suitable for once-daily dosing regimens. After extensive investigations, it
was surprisingly discovered that this unmet need can be met by preventing the organic acid

and the weakly basic active agent from coming into contact with each other to form a salt
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[0009] Another embodiment of the invention relates to a multiparticulate pharmaceutical
composition containing one or more coated bead populations comprising a weakly basic
nitrogen (N)-containing selective serotonin 5-HT; blocking agent with a solubility of not
more than about 200 pg/mL, more particularly not more than about 100 pg/mL at pH 6.8
and a ratio of optimal highest dose to the solubility at pH 6.8 of at least about 100. For
example, the dosing regimen for ondansetron, the active in Zofran® (IR tablet) with a

solubility of about 0.05 mg/mL at pH 6.8, is typically 8 mg twice- or thrice-a-day and the
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t herapeutic agents having a pKa in the range of from
about 5 to 14 (typically soluble at acidic pHs, but
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b) a barrier or sustained-release membrane on the acid-containing core particle
comprising a water-insoluble polymer or a water-insoluble polymer in combination

with a water-soluble or enteric polymer;
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corresponding bead populations into a hard gelatin capsule or compressing into a
conventional tablet or in the ODT (orally disintegrating tablet) form in accordance with

certain embodiments of the present invention.

[0014] A pharmaceutical composition of a weakly basic nitrogen (N)-containing selective
serotonin 5-HT; blocking agent in the ODT form prepared in accordance with another
embodiment of the present invention disintegrates on contact with saliva in the buccal
cavity within about 60 seconds forming a smooth, easy-to-swallow suspension (no gritty or
chalky aftertaste). The pharmaceutical composition of a weakly basic pharmaceutical
active in the ODT form, which may comprise one or more coated bead populations with an
average particle size of not more than about 400 pm, such as taste-masked microcapsules
comprising drug-containing cores (crystals, granules, pellets, beads and the like), SR bead
and timed, pulsatile-release (TPR) bead populations comprising SR coated acid-containing

cores. Taste-masking may be achieved by any of the well-known prior art disclosures.
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taste masked and/ or coated
[0017] In accordance with certain embodiments, the rapidly-dispersing microgranules

and coated beads (taste-masked IR, SR and/or TPR beads) of one or more weakly basic
actives may be present in the weight ratio of about 6:1 to 1:1, more particularly from about
4:1 to 2:1, to achieve a smooth (non-gritty) mouth feel. In accordance with certain other
embodiments, the coated beads (taste-masked IR, SR and/or TPR beads) of one or more
weakly basic actives may be coated with a compressible coating (e.g., fluid-bed coating
with a plasticized aqueous dispersion of ethylcellulose) in order to minimize membrane

fracture during compression with rapidly-dispersing microgranules.



particles (SR and/or TPR beads); 2) taste-nmasked

particles, if present, provide rapid,
waaigneznsl al | y-conpl ete rel ease of the dose upP@I/E8100Y061217

into the stomach (e.g., typically greater than about

50% i n about 60 m nutes); 3) coated particles (SR

and/ or TPR beads) provide prolonged rel ease of the

active for continued absorption along the @ tract.
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phar macgil gﬁjtidGQ lifok PR 8fad8), Weakl y basi c
pharmaceut i1 cal active in the conventional tablet form
i n accordance wi th another enbodi nent_ of the present
i nveht i Brartielep, 1€ Biepl-PEOVHeaaris SPE‘bﬁtaé‘“%}S’a%P“&é?SWeéqa%d%&’
such asgl R headSoli95¥s bathe dosd WA Hdut d¥GhikEES m ularly
and the ]ykga; and SR"beads and/or TPR beads
conpr i sVityn SR Yhmatitesepen st i Hientpmegkes. The
phar maceutical conposition of a weakly basic
phapirace il P TPROadEprbAdd 6lokL4A tEBIsE BN adtBl & icoht@fuBd
di sintegrates into constjituent beads (taste-masked
parti clabsorpéenalens toreasbeiatsstia/) rapPR beads) upon or al
i ngestion in about 10 m nutes. The conventional tabl et

[580] 2| SR tHePsrhbiiem e aF 1B GEEitios 2d1htys BaGRAt i @late pharmaceutical
excipients typically used in

composition comprising one of more coated bead populations comprising one or more
weakly basic therapeutic agents having an elimination half-life of about 2 hours or longer,
wherein the active is layered onto SR coated organic acid-containing cores. The pulsatile
delivery system developed in accordance with this aspect of the present invention may
comprise IR bead, SR bead and timed, pulsatile-release (TPR) bead populations. The SR
coated organic acid-containing cores are typically prepared by layering an organic acid
(e.g., fumaric acid) onto inert particles (e.g., sugar spheres) from a polymeric binder
solution and coated with a water-insoluble polymer (e.g., ethylcellulose, with a viscosity of
about 10 cps) alone or.in combination with a water-soluble polymer (e.g.,

polyvinylpyrrolidone, Povidone K-25 or polyethylene glycol, PEG 400) or an enteric



di sintegrating tablet fornulations such as

conpressible diluents, fillers, coloring agents, and
wopio7ovaBly a | ubricant. [0019] The conventi onedT/UsIIDE061217

prepared in accordance with one enbodi ment exhibits

the follow ng properties: 1) disintegrates upon oral

i ngestion in about 10 mnutes into IR particles and/or

coat ed particles (SR and/or TPR beads); 2) IR
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a polyneric binder solution and coated with a
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aci d- cont ai ni ng cores froma polyneric binder solution
[8022] p Tby imethnd ofmpmdicering @ @@’@aﬁicgbmphgﬂnaﬁpaiqﬂyo@pe@tﬁqn in

oS, e ISR R, ol BB B EBAL S helicany
aedidpyalblee)lrgamiocasﬂ)sudi Bfemaic acil fnmrr’mpmiainbmnbmﬂdr holatlon onto inert
p\gg}c?eré %é?tlac%let%ll ffom the group consisting of sugar spheres and cellulose spheres. Fluid
bed or pan coating may be used to apply the organic acid and polymeric binder solution. In
accordance with other embodiments, the core particles may be crystals with a desired
particle size distribution, microgranules, pellets or beads containing one or more organic
acid(s). In accordance with certain embodiments, the microgranules, extruded-spheronized
pellets or compressed microtablets comprising one or more organic acids, a polymeric
binder, which imparts resilient characteristics to dried microgranules, hydrophilic
fillers/diluents, and optionally a flavor, a sweetener and/or a disintegrant. These organic
acid-containing particles are barrier coated with an SR (sustained release) polymer

“membrane comprising a water-insoluble polymer (e.g., ethylcellulose with an average

viscosity of 10 cps) alone or in combination with a water-soluble polymer (e.g., polyvinyl



polymer (e.g., PVP K-25 or PEG 400). In accordance

Wi th one aspect of the invention each SR or TPR bead
w@oepalgto8nn rel eases both the drug and the aciBICHUS2007/061217

conparabl e rates, as rapid-rel ease or

sust ai ned-rel ease profiles after a pre-determ ned

lagtinme (for exanple, a lag-tinme of up tol0 hours)

upon oral adm ni stration. IR beads, if i ncluded in the
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[0025] In accordance with other embodiments of the present invention, the SR beads
comprising drug-layered beads are coated with a lag-time membrane comprising a
combination of a water-insoluble polymer (e.g., ethylcellulose with an average viscosity of
10 cps) and an enteric polymer (e.g., hypromellose phthalate (HPMCP or HP-55)) to
produce TPR beads. In accordance with certain other embodiments, the water-insoluble
and enteric polymers may be present at a weight ratio of from about 9:1 to about 1:4, more
particularly from about 3:1 to 1:1, and the membrane thickness may vary from about 5% to
60%, more particularly from about 15% to 50% by weight in accordance with particular

embodiments.
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viscosity of 10 cps) alone or in conbination with a

wat er - sol ubl e polyner (e.g., polyvinylpyrrolidone or
wpoioyeedogt ene gl ycol) or an enteric pol ymer (eP@I/PsS2007/061217

hypronel | ose phthal ate (HPMCP or HP-55)). The

wat er - i nsol ubl e and wat er-sol uble or enteric pol yners

may be present at a weight ratio of fromabout 95:5 to

about 50:50, nore particularly fromabout 90: 10 to
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a}{gg& dQny b F SR beads conprising drug-|ayered beads
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[WeRl | baktauasewih tértairembrdinegts of thspustitynohtia0a opgipd of
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containing selective serotonin 5-HT3 blocking agent having a pKa in the range of from

z

about 5 to 14 and a solubility of not more than 200 pg/mL at a pH of 6.8 is also provided.

The method may comprise the steps of:

a) preparing core particles (crystals with a particle size distribution of 20-500 pm,
more particularly of 100-300 pum, beads or pellets) of one or more pharmaceutically

acceptable organic acids;
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produce TPR beads. In accordance with certain other

enbodi nents, the water-insoluble and enteric polyners
wWoreop7/020082 esent at a wei ght ratio of from abourCBUS200D061217

about 1:4, nore particularly fromabout 3:1 to 1:1,

and the nenbrane thickness may vary from about 5% to

60% nore particularly fromabout 15%to 50% by wei ght
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by a sustained release profile over 10-12 hours. The
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Specific factors that can af f ect achieving optinal

on e-dai |l y dos f orns t
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| i ke Stomach P e.g., typ(l:ca ly greater than about §o§/ more part?cularﬂf greater than

about 75%, in about 60 minutes);

c) the SR or TPR beads releasing the drug over a period of about 4 to 20 hours in
synchronization with that of the organic acid after a predetermined delay (e.g., up to
about 10 hours) following oral administration;

d) the composite drug-release profile of the composition is similar to target in vitro
drug-release / in vivo plasma concentration profile in order to be suitable for a once-

daily dosing regimen.
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[0027] In accordance with certain enbodi nents of the

present invention, a nethod of manufacturing a
woreioviopmsl i cul at e conposition conprising a weaktCyukmeT/ac1217

nitrogen (N)- containing selective serotonin 5-HT

bl ocki ng agent having a pKa in the range of from about

5to 14 and a solubility of not nore than 200 ng/ nL at

a pH of 6.8 is also provided. The nethod may conprise
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EBapplellds or conpr eSSI ng into conventi onal tabI ets/
oral ly di sintegrating tablets (ODTs) after blending
i I

[16‘6314E E Ss%% ok fh% rl:lé’as%‘ 8&3?%&2&@0 %ﬁlsgﬂtm‘?{ ]ﬁrﬁro}pﬂ@ﬁd@ﬁom TPR
HeexhdﬁExﬁﬁplbé@ds and/ or TPR beads at a desired ratio).
[0028] The conposition conprising one or nore bead

i [ _ahk d
[g‘g%ﬁ ag(::T gﬂizl &%taeg mg)? Ilg%tg@}kl%g{afcgﬁ?eg&mat%og% pr op%rgﬁeggiﬁl a)
dnfissaompydiochlondaViBifotmedatian ee-dailydodtvarsts aoiuehs syl dndapsetron

HyFrobtISi Y R aG@¥lgt Y forming a

[0036] FIG. 7 illustrates the release profiles of ondansetron hydrochloride from TPR
beads of Example 3.

[0037] FIG. 8 shows the release profiles of both fumaric acid and ondansetron
hydrochloride from SR beads (lot# 1084-060) coated with 60/40 EC-10/PEG 400 at 5 and
10% of Example 3.

[0038] FIG. 9 illustrates the release profiles of ondansetron hydrochloride from TPR
beads of Example 4.

[0039] FIG. 10 illustrates the release profiles of ondansetron hydochloride from MR
capsules comprising IR and TPR beads at a ratio of 35/65 by weight of Example 5.

13



snoot h, easy-to-swall ow suspension (if in the ODT

form or disintegrates within about 10 m nutes upon
wo@ea@b/opcogestion (if in the conventional tabletP@r/uUS2007/061217

capsule form; b) the IR beads, if taste-msked,

rapi dly rel eases of the dose upon entry into the

stomach (e.g., typically greater than about 50% nore

particularly greater than about 75% in about 60

m nut es) ; ' e drug
over a peri ?ﬁfﬁLgﬁéﬁSCﬁﬁgﬁ%&jﬁg&ﬁ sﬁﬁ%ﬁﬂow
synchroni zation wth that of the organic acid after a
(M8 e 8 dapurest isgrétpigre (e rjevantpgrty ipccapeted heyein by pefyrence; the
c&&koln% rpgdogﬁrﬂlznt?sdrmt RitcbAluas adhiiSiof APPSR ﬂri%r art with
rug-rel‘ease profile of the conposition is simlar to
r¢speay ot the presant myenfiong- rel ease / in vivo plasma
concentration profile in order to be suitable for a

[M&‘i?dﬁb Li¥eddRid) 8 WO hekfR 2R Implliange@Nde R eakly basic
enbodi nent s, advanta es and features of the present

phirweerution apsied msludesehe bash ohargeeaiirally agespiableselisopalympghs,

BRI 4ol I, R AT e e

spﬁﬂos,abﬁgbnb k nigrogeroN) {cegaifimg sQla;Uv@a@gtgmgtSrI@’ﬁs blocking agent having

GRS o P By 0,20

pbir f$S3-amd atratorofebtiasg hfReg datedd sanlghiyiac pld 6i8ch{ motriessi thanragout

l‘f‘@re i n accordance with one aspect of the invention.
032] FIG 3 illustrates a cross-section of a TPR

bead conprising an SR coated organi c aci d-containing

[Wﬂb An usetidereita federmi ‘imadipta rel¢asei] rafersds pedense @ﬁgr@a’q@ than or

e{,]u rmrJbgl?tgjé)l/%&?pr%g%aﬁlgﬁ%stear{xésgécgf?} %@grﬁg’ra{n%r m{o%‘lp%glgf

dishteﬁrﬂﬁ@ﬁbld%ﬁﬁéagﬁfonh] p&fardﬂyegeatbtehmmwsﬁ%gﬁndrmeﬁzmbb'
droc loride from TP f
eBR P RO G PRt bR sen PSR ER Bl g phon

9;5%&&1111’&: aaﬁmiﬂtm aliduO heurt, nvee putidduldrigsvithin dhodiamsé@budillowing

i e e A R T

a timed, pulsatile release dosage form characterized by an immediate release pulse after the

w0

designed lag time. The term “lag-time” refers to a time period wherein less than about
10%, more particularly substantially none, of the dose (drug) is released, and a lag-time of
from at least about 2 to 10 hours is achieved by coating typically with a combination of

water-insoluble and enteric polymers (e.g., ethylcellulose and hypromellose phthalate).

[0043] Unless indicated otherwise, all percentages and ratios are calculated by weight

based on the total composition.

[0044] An aqueous or a pharmaceutically acceptable solvent medium may be used for
preparing organic acid-containing core particles for drug layering, viz., acid-containing
beads by layering an acid onto inert cores (e.g., sugar spheres) or IR beads by drug-layering
onto acid-containing cores or directly onto sugar spheres from an appropriate polymer

binder solution in fluid-bed equipment. Also, an aqueous dispersion of functional
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[0036] FIG 7 illustrates the release profiles of
ondanset ron hydrochl oride from TPR beads of Exanple 3.
WO 2®3/890088 G 8 shows the rel ease profil es of bRCTIUS2007/061217
fumari c acid and ondansetron hydrochl oride from SR
beads (lot# 1084-060) coated with 60/40 EC 10/ PEG 400
at 5 and 10% of Exanple 3. [0038] FIG 9 illustrates
the rel ease profiles of ondansetron hydrochloride from
TPR beads, of Exanple 4. [.0039] ElG. 10 ]| t he
BB RGP a1 AT LOGr B S starb PR FRA R R
KPS Esctonppolgmeag fdrioaing adiPlRofteiathy badds ARr@hdsor SR beads.
35/ 65 by wei ght of Exanple 5. DETAILED DESCRI PTI ON OF
I NVENTIL.ON_[ 0040] Al C n i .-
(8, M B et e AT AR o VA ol e popge thar
thdst attivenare frednyo odemen tolitde aiatidiopHsebut eregtootipth mstiaadly

et Wil bienng B s dkh el BIR e Japiifapo 14

The phipdpiddent soxdNp) &8a fohgpeafweaklybatie noviveymalsteyenkresn Eig. 1.

har maceuti cal active'. incl h se, ...
%ﬁﬁ%&\?&iﬁ‘eﬁﬂr&ﬁw@ S&@ﬁl@ﬂ%ﬁw\gﬁﬁ ,Y%%ﬁ%%% ds about 1 mg/mL.
VHiRIEHH SBIBE SolabitiyTh iy B@sg/inle radbughldaingdil@rsiblubdlityGl
is. nmore fully defined in a subs?lggrgnt .secti.on,. 1Ir}{ef(?rs .
sirpilagly b depgudent vyl vargmeait Binshorvaqus fom e deas b Ay usdqrgoss i
sl QakioRBatRE &hth tREMIFREnRadekiubiNast di€ic [ ROES al hylifeRloAd Qs
5to 14 and a solubility of not nore than 200 ng/nlL at

apd gepsequenthy theplscavedapiubiliyis 813t ohths saHifemmedindfise to
solubility at pH 6.8 of not |ess than about 100.

[(DOM¥ 2ITais 1 U8 theheTudilily erhiR eentdr WesRReBisattivalieagaiic acid
refers to release of greater than or equal to abocﬁ)

s BupRedstnct groyns cpy R WSk «GTUB A 4HESY HOPRIEICINY Phit o

ABarREedn By dfbicBlbRd S eX1abitsRirdnd i @lcrdesia@6lubifify df.the weakly basic
prefer ablty greater than about 75% nore preferab

|
agiein e buffpraritiemense obfmpriasrd. Forseaeriaanéamseronts sebpilisy of
S FRoRiERt $ 91% %ﬁff@rr cohti@fhg 3RRU.059n e8] orlEliBRarCdeldBmains

wi t hin about 2 hours, nore particularly wthin about
upakanges #poh ickessing the aeirerifation af fumariofcid mehelbuffy ap fooy we/mL.

e R i T R

drhgis act eri zed by an i rmedi ate rel ease pul se after the
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designed lag tinme. The term"lag-tine"

time period wherein | ess than about 10%
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solubility increases with increasing concentration of the acid. In Group C, represented by

clonazepam, the organic acid has very limited impact, i.e., the solubility enhancement

amounts typically to less than 3-fold. For example, clonazepam’s solubilities are about

11.6 and 6.9 pg/mL in buffers at pH 2.3 and 6.8 containing a higher and lower

concentration of fumaric acid, respectively.

1

6




unchanged upon increasing the concentration of fumaric
acid in the buffer up to 5 ng/nL. In Goup B,

wo epresest ed by di pyridanol e, carvedilol and PCT/US2007/061217
| anotri gi ne, the weakly basic drug sTable 1:
Solubilities of Weakly Basic Drugs in Organic Acids
solubility increases with increasing concentration of
the acid. In Goup C, represented by clonazepam the
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sel eCtive serotonin o- OCKI N a

RVeRtRR QT pRYePsERtive P%‘ﬁ?%\ fige B ﬁ\ﬂéﬁgnse“‘g‘@@
]bﬂ& o) hi Qr :irﬂ@dr%g‘%@é é{u@va&e‘ﬁ%@fh&ﬁhﬁl@ﬁr&lé}lly(a)vaﬂablez Drdg is

et rahydr o- 9- met hyl - 3- net h -Il—l-lmdazolel-xl)
uﬁgﬁpl}ad mg bid for chemotherapy and 8 mg ‘ud for radiotherapy. A once-daily

—t

dosing of ondansetron hydrochloride is commercially desirable and would simplify the
dosing regimen and enhance patient compliace. Ondansetron exists as a racemate and it
contains an a-hydroxyl secondary amine, with a pKa of 7.4. Ondansetron HCI is known to
exhibit a pH-dependent solubility profile (solubility decreasing by 2-3 orders of
magnitude). Ondansetron is well absorbed from the gastrointestinal tract and undergoes
some first-pass metabolism. The elimination half-life averages approximately 3.8+1 hrs.
Since the drug dissolution is the rate-limiting factor for absorption in the distal part of the

GI tract potentially due to the decrease in solubility, the once-daily dosage form in
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4H- car bazol - 4- one nonohydrochl ori de di hydrate.
Ondansetron is indicated for the prevention of nausea
W@ 7920081 | ng associ ated with radi ot herapy andP@r/US2007/061217
chenot herapy and prevention of postoperative nausea
and/or vomting. Zofran(r) Tablets (Ondansetron HC
D hydrate, 4, 8, and 24 ny base equivalent) are
commercial ly available. Drug is adm nistered 8ng bid
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reglnen and enhance patient conpliace. Ondansetron
sts as a racemate and it contains an -hydroxyl
secondary amne, with a pKa of 7.4. Ondansetron HO is
[6040] N Int :n:ceodhnicbiWitl'aquﬂaﬁ-rd@[dE)dhhmnts ahe piebdnt WVpntt!fni, fhe solubility

l.ubilit ' o
CGRRLARa b FESRLSB eP ARTO Es . o

i 5L oraadon A ergoallitvan@nfponsts- 1pqsesfeme<ﬂ aiyolhavmg\ an] B8 coating

[ i,m t [Lf-1if '
R DR o [ 1°E ST PO T EAnY SEUAT PR 1 Pty e SR
cf)&fngalbﬁlﬂﬁzﬂfeltmfs dppliédrectiedt ednipRrthe Rieabde tht otgasictacid so as to

g{tff’e %E]‘iljfﬁlé lgﬁy lagig@tgg frbaﬁf)ﬁeﬁ%% o eg;ﬁ ﬁm uﬁ% %hél%g amH m the TPR

b@ﬂb agoheathboiRteE, BORE S&e ot the @aske foMd dI@RGresent invention may
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seleritap nppraRNdie arpeunh ef driefacid Her doptingrondy Higsree taerlievede fesired

(%gg%EQ \8ai %é;x%b%ph&l dflihe! eﬂ%salmeﬁéﬂ% Hhert g%u@qnay be a sugar
rane ed precisely controls the rel ease

spiferd, heelbremanpleera @i shicon diside spliersenthe fike. diliggnatiyelyegrganic acid

RN TS APRACE PGS papBietl SR bkl or v
Ccdmgs, efid inhbis @ma@esef wystalodre trivebpme seaitd forpregrem dine arriayrelease
VGRIEH SRk B B 00, B a0 R s
chafd ctoﬁ’rpletba’ reRsead dieatiugpribh or ddphgjoi bfithe addit ed. The

amount of organic acid and t he drug-load in the core
[(Yﬂs!oL bl eﬁ?g}ga g IWEJtE %Pg%ségct o %?reélﬁ{nvéﬁ aptlﬁlié Q&Q Sf]éﬂlg gé]sage
fovad hayt ¢0&r£pnsé|' osearskadid @, |fum¢rlvacalb trywinl Wlt}b:edabbcbmbfm particle

size or an inert particle such as a sugar sphere layered with an organic acid from a polymer

binder solution. Organic acid crystals or acid-containing cores are coated with a water-
insoluble polymer alone or in combination with a water-soluble or enteric polymer, and the
composition and thickness of the SR membrane is optimized such that the acid release is
slower than or synchronized with the drug dissolution/release from the bead, thereby
ensuring that the acid release is not complete prior to depletion of the drug release. In
certain aspects of the invention, the acid-containing cores may be in the form of

microgranules or pellets which may be prepared by rotogranulation, high-shear granulation
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sel ect an appropriate anount of drug/acid for coating

onto the core to achieve the desired QD (once-daily)
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[‘8052? ec e umg ca 9 gr C {n?engbﬂal Pagfék gc%gg%fo%x? L&hf t@% p@esent

rve s
1ﬁmhorama§3hmpme EHR bEAI3 aKohymm Mbmmnmmemhlb rthe unit

d c to,f ER. bea d
RESY biphughia iRl Toeisc e Ryt R B EA TR L e
felﬁfke (IR) dedds. IR beads WP@)M‘FXVFHMS’[M'&RH@ merhead vrw}glqirmbc!ieerapid
0 r (e.qg. cel | ul ose ne. or..in_conbination
ek OB ety b e ot RS kLR PR R Ry
HRGBRE, angertly dithal 3B mihsOloPy@g POl ydEihisiriticno Mtbdiaiasked, these

W th an enteri I n%r TPR Wi
e taste-masimg?n %(l ucc%loca&tyo%%%gbstanud yec%(grxsi)}ete ;e eage of the
ads exhibig

weakly basic drug in the gastrointestinal tract within approximately 2 hours, preferably

within one hour following oral administration. The TPR beads will release the weakly
basic drug over a period of up to approximately 4-20 hours in the gastrointestinal tract after

a lag time of about 1-10 hours following oral administration.

[0053] In accordance with particular aspects of the present invention, the pharmaceutical
multiparticulate dosage form may comprise at least an IR bead population, a first TPR bead

population, and an SR bead population or a second TPR bead population. In certain
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(release with a del ayed-onset) of approximately 1 to

10 hours upon oral adm nistration. The water-insol uble
w@odogomsand enteric pol yner may be present atP@Er/vugioghnes1217

ratio of fromabout 9:1 to about 1:4, preferably at a

wei ght ratio of fromabout 3:1 to 1:1. The nmenbrane

coating typically conprises fromabout 5% to about

60% preferably from about 10%to about 50% by wei ght

ShobenSoRt S BE e AP LRRER, A DGl gh s
b@m sBanil (ITBR(bfea(depﬁlaﬁmnslmo'htytﬂc&n pltuy He@0:@ rckbawt 40:10:50.
enteric pol yrrer in the aforenenti oned anounts. [0052]
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eGP A Pt B e ot S mar g S e
dgadtscid-Bnhatagscords] ihaud wibtrhegorrollad taiegdS filseg so that the
€] ease

nmenbr ane Vi d rapi.d r . the, weakl

BT B et B 9B TP OF B BEl AP AT Ao PR O not come
iRfoRbMXdt Bthehdh Jkkr k8 Rth Eﬁd~aﬁﬁlﬁ$rﬁcfo&&ﬁioynd&ﬁuhﬁl' the S&agé forth esmes
follow ng oral admnistration. |f .t maﬁc‘ked s&

i eI R 559 TR Ppdy flugds &1 e e gﬁ‘a osage
SHP B aPloldlel ¥xHOARRbLA ?@sﬂé eJ1@asfroffes bi@e YRFK benb@s the acid that
drug in the gastrointestinal tract_ within

BRI BPiy pertiselary thepeidrisleatsipjotip tsﬁior‘?"eé fhan Htpf the drug so
th b AN OG1RE éllug adieh Bhrdid lﬁtﬂﬁeocfbsag-gl'f@rmTP Rla@l@ @fj@ldMﬁzhng organic

rel ease the weakly basic drug over a period of upto
agplor oxi mat el y 4-20 hours in the gastrointestinal tract
after a lag time of about 1-10 hours follow ng oral
[BOK) NIES bdoatdhRR wilhQRS Shbd dim&s e PREEnt Wivbhtiddadht hfetod inay
aspects of the present invention, the phar naceut i cal
ipglndeithaiensefil at e dosage form may conprise at |east an

| R bead popul ation, a first TPR bead popul ati on, and
ana SRpRfadn, goaﬁlmigaaﬁd R0- @htaﬁnrﬁgedb%&rt-fd?%%e%ﬂ oﬁgaﬁwaaﬁilcﬁﬁtal

In certai nenbodi nents, the ratio of bead, popul ation
to t havithardepredprrtislesire displauten e WC&%@@RS%%IH@F particle

secondge J PR hBeRW ﬁﬁlbm hé}@)é MREY abkaBs fayered with
To° o0 EnhEARnAOMEAILAND 54] The pr guaReYlayered with an

i nventOF&?ﬂlcaiplécfmm%)mlﬂé@lCdﬂ H?é‘&lopbr manuf acturing a
pharmaceutical Iy elegant nultiparticul ate dosage form

hayi NGoRRE 1S orgiRkEactd dPREinitdobAartie wih SASR c@e@iﬁg membrane
popul ati ons of one or nore weakly basic active

conpr icensinsrt w%r@relasc&lr%%wlﬁneaé}l@ s G?rhar&e%lé?%gvﬂhi a
tehé a \h bistdsiRo CANpEhdR Ar ink@hibBRti withlh $88r-88ut10 A8 lymer

(e.g., povidone or PEG 400) or an enteric polymer such as hydroxypropyl
methylcellulose phthalate (e.g., HP-55);

c.  applying a layer of a weakly basic drug such as ondansetron hydrochloride

dihydrate onto the SR coated organic acid-containing core particle and further
applying a protective seal-coat of Pharmacoat 603 or Opadry® Clear to form an IR
bead;
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active agents and the acid, being deposited in well
separated/isolated | ayers, do not cone into contact
wowdon/ogmeh ot her to form aci d-additi on compouneGT/UsN?/061217
the dosage formcones into contact with a dissolution
medi um or body fluids follow ng oral ingestion. The
dosage formthus produced exhibits conposite rel ease
profiles of the active agent and the acid that are

cogpar, #’1 a B0L& &Q’ﬁrliaénrﬁ%ﬂ&leyc%ntot tﬁg Il@géaq \;Jl@ll eS?igl?orﬁ 8f a water-

prof|I E&oner 1 e drug _
undi s ésblibld pdlymgr (ess..|c8fyiceldbichaonaortit eormlrmsea@e withrarwatays

|20k SuaSBboLL €00, 0L890L 5, 0 LSSl n s b

invention, the nmethod may include the steps of: a.
provi @pmgngm lagrigeadostizohetnyamet aitaihe ngaozrdeNplaa sdlgfog of a

(€.0. ws ?m%éﬁ?l@é&yﬁm%%ﬁic%@%} Wt e%te%?ﬁo {% “ cle

size dis I'cl'e conprisi
parti cthelcélmlcgse ancahssmgmﬂosqqﬁ@ra@te) at a:mbb af sds)et quh@rleﬁ} togform a

sili c%}leg tﬁ‘e-re %Qee%ue(%pasr{;%fe{ﬁ%%y t h. an organic acid

froma po coating the
or gani ¢ aci d cor)t aining core particle with an SR
[0Q58l | hyaarendiyca mith comali enbadgmentts of theapresent ingwitio Itlee method may

as EC-10 (ethylcellulose with a nean
113&%&(%05'@{?%)%? 10 cps) alone or in conbination with a

wat er - sol ubl e pol yner (e.g., povidone or PEG 400) or
ani-entasterpassisg Jibeads i boleent ¢ppdervatipp mGtinal water-insoluble polymer

t hyl I
B T
hydr oshthargasteoselibly domtfernen (ecg. ,tdakem'SRcaszmae)jlncmgadunce with the

acid nd. f

or ot e RSl &RhdoRP s iR ARl O NGO 25 B

t o f odwgald, PRSHBaEdcationdfipUyS. ﬂgOGﬁO]kﬁ)éOB‘S mbllﬂméMa‘nyS 2006) or

menbr an tg the |F bea

wat er |% %u%%géoaﬁlg ger énso{&gfeﬁﬁ Fy@éelr %o g"é’ﬁlceg}l%ﬁeew%l? 2

i N comehm altsc'to@my odi 110h:pa) aluat et Bebhibinati@okyin®gastrésolible polymer

poI ye e G 400). to produce an SR pead; -

Y oY B8 br mEOT R Ao g o S S A Per @rgonding

bead Wist Hatedt Apdlidﬁtllcﬁln S@fN& Meugs9é AL Ioub h2 2005 y®licdtitn No.

conbi ?Ja§ 285]6/8\(4)7%614 pubﬁg] Eklpgll 3, 2806) ora gasgosoluble pore-former
(e.g., calcium carbonate) in accordance with the disclosure in the co-pending US
Patent Application Ser. No. 11/256,653 filed Oct. 21, 2005 (Publication No. U.S.
2006/0105039 published May 18, 2006), the contents of the applications set forth

in this paragraph are hereby incorporated by reference;

ii.  granulating a powder mixture of a sugar alcohol such as mannitol or a saccharide
such as lactose and crospovidone, for example, using the disclosure in the co-
pending US Patent Application Ser. No. 10/827,106 filed Apr. 19, 2004
(Publication No. U.S. 2005/0232988 published October 20, 2005), the contents of
which are hereby incorporated by reference to produce rapidly-dispersing

microgranules;
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et hyl cel | ul ose and hypronel | ose phthal ate) at a ratio
of about 10:1 to 1:4 to forma tinmed pul satil e-rel ease
waeleag/opmsl i cl e (TPR) bead. [0056] In accordancECTS1007/061217

certain enbodi mrents of the present invention, the

nmet hod may include the steps of i. taste-masking IR

beads by sol vent coacervation with a water-insoluble
polymer (e.g., ethylcellulose with a nean viscosity of
18D cpipdiag areeorasoré TPR deddipoptiatims Wotalstep (gﬁﬁdrfe@g 6 debibiation
ore-forne e cal.ci um car.ponat n .agcordance
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(2006) “B?IO%W%%{O&E %oa(lﬁ Bty Pwrflﬁcegh%éle/éﬁeepﬁé@eaﬁwéms;
pol ynmesid (e.g., ethylcellulose with a nean viscosity of
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olynmer (e.g., dragit El .or EPO..in accordance
Weh i Qs e i R h ey A s R Gaes compising
Appl i esghir@itioSest onblor mbk/ WAy B8 drub® hidhtwouldapidR0S
(Publica%ion No. U.S. 2006/0078614 published April 13,
2006) Ui PBEE i BIHOP drerypirbravity fopmingmiqotpasy-to-
car bonadiR)y sufpeASOMdARNEBitNE h PlabhLpERChASIE By b BndeNBily
co-peHdLng US Patent Application Ser. No. 11/256, 653

fi 1 eddesmg regimen yeh seduesddngidenss ofirdr@se Qyents inphd@RaPns5039
publ i shggiaMay 18, 2006), the contents of the
applications set forth in this paragraph are hereby

' ted b ference; ii. granulating a powder
9P R 0% o€ ghirmar bRl “eise Vo la et ey he used for
pepaigabicGRrttle Basd8 oh B6HiaSRerByAti idsO TROWIHE 8FBert bRfer that is

exa JS using the disclosure in the copending US
uﬁﬁafcgﬁi‘ 5 Srates-Aelrblg oxsapic ang or wepkdptpsicdeng o tlsingxpparticioor to
thé 8R40k R Rdid-calrdifing Nore idhoPeritROORf Q&é&i%ep %Uli%ﬁi%)hol

Oct ober 20, 2005), the contents of which are hereby
sqlRlobipdira sedh as poleingppneisonPyPod newdone) or

. e . o ST . - or
O P RRTE Dlf U Do nmk PR By bt bradlt SRR R
capaite phlaineappligdi th thednartpanticdk Sypically, b‘rgidﬂmdeﬁ isowedsdtep (i),

. I t at _a.desjr ra t.0
B A BEAS A R et e R B b o
meyabr pieferatilygesesiiin this coating formulation in solution form. The drug

concentration may vary depending on the application but typically will be used at
concentrations from about 5 to 30% by weight depending on the viscosity of the coating

formulation.

[0058] In accordance with other embodiments, the organic acid-containing cores may be
prepared by rotogranulation, or by granulation followed by extrusion-spheronization or
tableting into micro-tablets. The organic acid, a binder, and optionally other
pharmaceutically acceptable excipients (e.g., diluents/fillers) may be blended together in a
high-shear granulator, or a fluid bed granulator, such as Glatt GPCG granulator, and
granulated to form agglomerates. The wet mass can be extruded and spheronized to
produce spherical particles (pellets). The blend comprising acid particles, a binder and

optionally a filler/diluent or drug-containing granules can also be compressed into micro-
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m crogranules fromstep (ii) and ot her

phar maceutical ly acceptable excipients; and iv.
w@eoopioe®si ng the blend fromstep (iii) into oredT/ysS2007/061217

di sintegrating tablets conprising required dose of one

or nore weakly basic drugs, which would rapidly

di sintegrate on contact with saliva in the bucca

cavity form ng a snooth, easy-toswall ow suspensi on and

ta@%ﬂ ol 015 Fnr kABARe1RS w‘;sr&ﬁmé HighBbhadottaifing PEIBt & thike
dosing regimen with reduced i ncidence of adverse

erphodieests, e peid icPRieT 6P hp s gt 95V 00 Tgieikased 9B Hisdotal weight
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ﬁ Xﬁﬂ'aﬂ&t BY4 @’JG 'b? %%h( & ¥H %ﬁ@i@% hility of orgamc acid to
roxypropy se e use I nder rmay be
actise datgte dihe a@bm eqmupasition nf bapabbrcoat asbiequired it tined Ingne

erﬁlﬂ)%lrﬁé}l? rﬂlie R Joke?» l"g"B’(?%’pdd?‘gh %ﬂl f&%%bp 5&&1 &F %}%ﬁs %@&jw%r-

concent’ration o y wel '
1nsxr1g}ziﬂp6dyram shcbes ¢thdcalisbikt (Eb Y| @ ablruy Q—Mbbwelght to sustain the
e n.thi t|n r
acgc{ € ? e fagr&rlﬁebsﬁﬂhou ! In c%rgéhncogﬁ m?o%%lm?r’ggla,ytﬁl :ic?dqcorelz’l: may be
prdepehdnﬂngbaﬁnertdmet cﬁ" [a@ﬂasﬁatdd@ﬂwhleﬂulbgepﬂnd hydryxmdplyl be

b S S A T S

ba@008Eoatad vﬁﬂﬁ@hﬂ@ﬂﬁbgﬂﬂhl W uhs 0% i odighentashictdtie drug-

ani contai pi ng .cores may be prepared.b
e S O T P 156 i oL ot SE e Sp pesent
1n€é§ﬂ16ﬁl&h69m &BM@HOZ 8¢ provided with BhyeHakrig cbzﬂin@, and the outer lag-
mcro-tablets, 5Szemorgan c .acid bi n

tingp pqaEe Y 5B REr O fastipaere thoutds. Vg%&%é raerfeéght gain of about
3(&50%9 %fgﬁt Joﬁtr@ls the@inlgUR b/ hildwiBE b 14FRYmE Thbt&AsRion of the

g' in a high-shear granulator, or a fluid bed
ATl

131’@6 pnd the @fradualzvaights cPREPely AR RER POt fotors to be
co%a&% £k §hidyohd LU QAR DIBL A B Se prdfie alElag RS ricAd be

extruded and spheroni zed to produce spheri cal
appepciableldese relpasel et s). The bl end conprising acid
particles, a binder and

[0060] The drug/acid-release profiles from IR beads, barrier/SR-coated beads and TPR

beads may be determined according to the following procedure:

"[0061] Dissolution testing of IR beads, taste-masked or not, is conducted with a USP
Apparatus 1 (baskets at 100 rpm) or Apparatus 2 (paddles at 50 rpm) in 900 mL of 0.1N
HCI at 37°C while the dissolution testing of SR and TPR beads is conducted in a USP
apparatus using a two-stage dissolution medium (first 2 hours in 700 mL of 0.1N HC1 at
37°C followed by dissolution testing at pH = 6.8 obtained by the addition of 200 mL of a
pH modifier). Drug/acid-release with time is determined by HPLC on samples pulled at

selected intervals.
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optionally a filler/diluent or drug-containing

granul es can al so be conpressed into mcrotablets
W@ awo090082 1.5 nmin diameter) to produce organPCT/US2007/061217

acid-containing pellets. In these enbodi nents, the

acid content could be as high as 95% by wei ght based

on the total weight of the granul ated, extruded or

conpressed core. These aci d-containing cores are
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1eR5e oVet©
aﬁﬂh@ﬁmmmnhﬁmofﬂepasmﬂuwaﬁmﬁ.nay be provided with a
barrier-coat of a plasticized ethylcellulose and
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Of@}'jg 0£t e Llfsé&f?g%fgﬁ?%éut PO th ﬁliPaF %\@’g)r %E}’éwawayl
m&thﬁcémwsa (M), wr@gtpﬁoﬁfcemln@sep&kmﬂﬁywamm\sapmyﬂmene

factors to be considered for achieving a desi

oxiffey Boluarharides sudids grTap) orhsiRch. a@lqhw Ysrdisspivedgor dispersed in

wzﬁﬁpéil@&ioﬁ RE&ordldd ShifBleEASRof. [HR @Qlder-g g tbialyagidnhel ease
pr of |Ies from IR beads, barrier/SR-coated beads and

corpRirplécscs fomyabpet Goiod P errighécor ding to the fol | ow ng
procedure [0061] Dissolution testing of IR beads,

[oojﬁ v@ fneft 9&m01|e§u§é@ &dmyér% AMdtdR 1R RRLRRRAIAL B
askets at 100

or paratus 2 (paddles at 50
inglpgda sugar splaggesygel lloswpgwemd sﬁ{cmg digride prheges gk a suitable particle

mﬂ'd%%%uﬁbh Q. £6.35 infeh QardBh@Bdol REkiRe & di Rk IR SHation

in a
into a capsule formulation and 60-80 mesh sugar spheres for making coated beads for

incorporation into an ODT formulation).

[0066] Representative pharmaceutically acceptable organic acids which enhance the
solubility of the pharmaceutical active include citric acid, fumaric acid, malic acid, maleic
acid, tartaric acid, succinic acid, oxalic acid, aspartic acid, glutamic acid and the like. The

ratio of organic acid to pharmaceutical active varies from about 5:1 to 1:10 by weight.

[0067] Representative examples of water-insoluble polymers useful in the invention

include ethylcellulose, polyvinyl acetate (for example, Kollicoat SR#30D from BASF),
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apparatus using a two-stage dissolution medium (first

2 hours in 700 nL of 0.1N HO at 37C foll owed by
waele@3ohws: on testing at pH = 6.8 obtai ned by tPer/US2007/061217

addi tion of 200 nL of a pH nodifier).

Drug/acid-release wwth tinme is determ ned by HPLC on

sanples pulled at selected intervals.[0062] There are

i nstances wherein the onset of drug rel ease shoul d
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Eugeagitd htl0s §1 QP 201D Iﬁ@é‘f@mé‘?déwlﬁ’@ﬂl Phreps, £sBarekiq (ellulose
ac@‘?é%?ﬂjchgﬁte? frofl L‘lgtﬁ‘faﬁ ChB% cHld@o @c}ﬁtateﬁﬁ ?ceﬁﬁlt)sel deBbic9Hinh@ie

vi nyl pyrrolidone (PVP)3hydroxypropyl

po
aqrrequis ylisparbipw) fmFMﬂm anf Mp@%@ﬁ?to@@ methydesiiulose acetate
Sugéfxggrﬁél@% gt]sﬂow £ §h1ng&’ lyekhyl ene oxi de,
ysa arl e

es suc xtran, corn starch, which

@g be di ssol ved or dispersed in water, alcohm
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Represe ative 1 ner ticles used
usbéymlasuhee the mn@rancmclpﬁmnmémb@all Cl@éft vl ﬁ?étlat@d@etyl tri-
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res w suita ["e"'si Ze
thé kagor n@gups tlmiﬁ mgaastlslpdrrewb@ uset, nrgkPmpiseReEd hadus%
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eres or na INg CO
its content depends on the polymer or polymers and nature of the coating system (e.g.,

aqueous or solvent based, solution or dispersion based and the total solids).

[0070] In general, it is desirable to prime the surface of the drug-layered particles before
applying the barrier-membrane coatings or to separate the different membrane layers by
applying a thin hydroxypropyl methylcellulose (HPMC) (e.g., Pharmacoat 603 or Opadry®
Clear) film. While HPMC is typicaily used, other primers such as hydroxypropylcellulose

(HPC) or lower viscosity ethylcellulose can also be used.
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i ncorporation into an ODT fornmul ation). [0066]

Represent ati ve pharmaceutically acceptabl e organic
wa@edodmoost ch enhance the solubility of the PCT/US2007/061217

pharmaceutical active include citric acid, fumaric

acid, malic acid, maleic acid, tartaric acid, succinic

acid, oxalic acid, aspartic acid, glutamc acid and

the like. The ratio of organic acid to pharnaceutica

[082L] Ve VidtivePBartabstiiad Qdtlredonds shfable ﬁa@m@b‘rgw@.h@hlhto th&0 G-
u

Represent ati ve exanpl es._ of water-insol ner s
copsaledipufsAt Frdeass,iom BloIuos W%}%%Débaét"r?y\“%eé{hpﬁ’ﬂ%%‘&wal mgredients,

deBOAEL, ra)y LalR@RERE @xhibfihg S YRAT Be raliPd bf FRREboREF RO, § EMBility
BASF | ul ose acetate, cellul osé acetate but rate

OfWéUmP@Ith@@b@‘Ff)?% ne/miees pH Gfangtargtio efopymal aghesigiose to the
som%hgy Lt:]ﬁf @.ﬁsfa&h%g@abo&q@e' %afbsaﬁaexehﬁ e @Mlied from the
met hac | C acCl

y' ! esters WAt aternary anmoni um
grgwroefjssledive ieraioniB pe gl ockiNE, agﬂss bavehgRSEGN tiRirarge oREGOD

ab % &JHQ lA\Jé’ngse Ry éﬁ%&ﬁ% Xn%aggéégﬂ)J)r‘%}%&géromgﬁe splap! e

polynmers us I nvention I nc

prp‘@ln)phawquiygmai Ia¢td«m@1 uPvhs. hydr oxypr opyl
nmet hyl cel | ul ose (HPMC), hydroxypropylcellulose (HPC) ,

[Ogﬂ%y qthlayﬂe%?ang lcyacﬁ%%‘pcfaﬂ 'i])g ﬁd ltd 1.1ﬁ§ cor[a ngieny of the coatmg

e‘resentatlve exa es o enteric po rs useful 7in
teghmequproamegnginusesd ol ﬂ}@lehaem@ntscabmd@sérm it uid bed doating is

?cgdaylg&ke%fglz yéec;ﬁ!egeﬁ] ﬁ %‘tggéec‘%‘ecﬁ%l?@%ﬂ&s% ’f%rrnéf 1oe 2 )%l%go oyl
prodactyyh thelfomd Qﬁmﬂmemaulete sosge fmneﬁhardrg@lajm wa;;shleaccem\amonal

ta}ﬁhts %ﬁtl"ﬁ ({ao n@ SSR %abqetsgp com sm amgﬁ é(rtfirg abler:ﬁress one or

ACT d YHacr cop ese
mpxe Ibyerdar@ulaagns 1 omeﬂadrnmuauﬁrty ppmdéeargﬂ PKanoAlgumqutents in

Some ai |l abl e nat eri,a
e SRR R P Py P P f e oyl o8 B PR
wlﬁllb&)IDTﬂdﬁlﬁH/r disittetata gh tortdct @h sdHvedd the 3RAD)avita ﬁiﬂn&fgtaLmﬁJdth
MR TN T —
méycwd dopesedasgitet with hﬁﬂf@rate%xagidﬁ@ k8o BAbBREFE e2dpld, a®Mder,
hydr oxypr.op net hyl cel | ul ose

a CB@@?‘{% ligt, §H‘§ g ﬁﬁl&teggtaa{?é%@er&ogﬂé%%%mn lg ¢ ridhifisperstugy

grifaulGtioh ?%plégg the DI IBY- &1ﬁlenmte§ EorhBla4loH M 6 DTN Furthermore,
wat er - so gners used in form ng the nenbranes

cogygesgjermiq YDEs 1&195{ erosemplishedsingearteblet nyess equapnst dthep

exsaaln% hibfkARh Systditdo 1{1@%@%@&@&&%&'@& {oChhBrebdiéh.
mbr anes include triacétin, trlbuty citrate,

trlethyl citrate,. acetyl but C|trate di et hyl
R h g fellovingstoplingfpg examsfff §1us Qf”é delyyeay Gsagsfgrms as

capRIB Hoy GibAkE BabRAChr orally disintegrating tablets comprising one or more
pulses, each with a predetermined delayed-onset and the totality of the in vitro drug-release
profile or the ensuing in vivo plasma concentration profile upon oral administration of the
dosage form should mimic the desired profile to achieve maximum therapeutic efficacy to
enhance patient compliance and quality of life. Such dosage forms, when administered at
the ‘right time’ or as recommended by the physician, would enable maintaining drug
plasma concentration at a level potentially beneficial in minimizing the occurrence of side-

effects associated with Cpax 0 Chin.
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the like or mxtures thereof. The plasticizer, when

used, may conprise about 3 to 30 wt. % and nore
wao yroaioBy about 10 to 25 wt. % based on t he poP@mIBR2007/061217

The type of plasticizer and its content depends on the

pol ynmer or polynmers and nature of the coating system

(e.g., aqueous or solvent based, solution or

di spersion based and the total solids). [0070] In
WGﬁﬂeﬁﬁ5 éﬂglls desirable to prime the surface of the

red particles before applying the
barrl er - menbr ane coati ngs or to separate the different

[OAEHL raneR 1896 Evpricaiiit (PiEsa t hin hydr oxypr opyl
nmet hyl cel | ul ose (HPMC) (e.g., Pharmacoat 603 or

[oﬁmﬁd r4n(80)mésh Q’&kﬁénc};dcidrﬁrys‘sézb (BesoLBN@rT ﬂialfgléﬁ) lurmah ﬂyldgﬂ&é doater,
ot her rrners._s a I ox ce 0
GRS Sgrt y BoR P TROLE e ared Oh £ b e g 1

mi 8bife t THeGe RABENRASWhicGadted WER € E18HMINY 21509 baiak)ofRel g of
i ncor oratlon into these tinmecontrolled pul

ethdpellyiose difhacelhenivel Wd@shasdi Py’ sgépﬁywl?%?yco o 400) ata

raﬂ@ 8f m&bf*\v@& il JRAT LB Ster @?iﬂ Y @t foV £ Fei gaﬁﬁé to 10% by
thereof, exhibiting a pKa in the range of froma out

weight1 Zhe progessins ponditpng verses faHors AHRRALIDGTPTSENTe: Ae) 496
n&%ﬂ Qigin%te% IM b3oPdi blﬁfb'h' T@é Bmug:hﬁﬁ%agg@ﬁfb ﬂié%h%a@en

ty pH 6.8 of at I'dast about ug

spsayb@mwervehao b’é ssRepeust sohpeebrs mpataged aipSet ° G éml@tétruvvblme

IS%efﬁtcgﬁl B e? E‘L féﬁ??&d%g%?tracte H@%’a&g ﬁ%rrpziggut‘ o0 %/mm
range o ¥ ¥ B A'representative exanp e

is ondansetron or its hydrochloride salt with p
logma}r rRewkie giid afysiglsterd l3p qopte andasgribefl gorrp psig alffrent ratos of

tﬂ%ﬁ %lﬁ)gg aRORid, nﬁ%re%ﬁ&lfk@ll? RBlg c%gtais%érp @oa@éarvﬁthlfbséoﬂﬁoﬁ‘ BY

e coating tech ues” commonl fvﬁuse
E@ﬁ@r(ﬁ&e@mi’remtm ) dmsé/PEQr 409 ata fatiqpieithed’ Séﬁiﬁaﬁtr |6ﬁé/3ﬂ§ for a
T rese [
W? gfxttrﬁﬁﬁ%f?lé Ité/ ld‘;/S gi Werght 1H§aolﬂ gs% Mg 4@%{5\)2%%9?#&1?%2&1? %riérﬁgg
profilesfibini Sﬂofalated (fluhmcelcxdasaglﬁ dO@ile(ﬂrBt diffierent rgb af EG-10/PEG.
capsul es, conventional tablets or ODTs (orally
[oﬂ#@ " 5HaRAdoh frBbeHicHab o BRI Cnligisip SRUC AreiFuato Acid
| et press one” or nore bead popul atrons for oral
zyatladsnl stratl on to provide target PK profiles in
patients in need of treatnent. The conventi onal

(00?4 eéo%ufoﬁpg%xé bég%sg w8 sBRY Mab oS 0150 8y 2Rl RS ed

Isintegrate on contact wth saliva

Alcnhctlr3§ b?OaI?m@fg{%W Porhile maxiag rdisolyes Qadnapaiiop fydpchloride
dlg%%t% gloﬁ%a%%x{ag gléwﬁga%iﬁ%(ft\ﬁ@lllé MR GRG0 Blspd R e 618 §aat egl

e conpressed together wth
caapg fopmiceical cexsmliﬁ@@ﬁ g obiainsd fimbyl abpyge ére coassdanieelath GPCG

5 w1tﬂ(%{he rdrug solution (5% solids) while maintaining the product temperature at 4021°C;

and inlet air volume at 180-195 cfim and spray rate being increased from about 8 to 15
g/min. The drug-layered beads were provided with a protective seal-coat of Opadry Clear
(hypromellose 2910; 3 cps) (2% weight gain) to form IR beads.

[0080] C.Ondansetron Hydrochloride TPR Beads Comprising SR-Coated Fumaric Acid
Crystals
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a diluent/filler, and a disintegrant for conventi onal
tablets while a rapidly dispersing granul ati on nmay

wo eplaem®st he bi nder-diluent/f Iler conbinati onPCTUS2007/061217
ODTs). Furthernore, conpression into ODTs nmay be
acconpl i shed using a tablet press equipped wth an
external lubrication systemto |ubricate punches and
dies prior to conpression [0073] The follow ng

[06§’ga r[H'f'iﬁéeE&q ARl oﬁﬁ? gis bedd BRb ¢y it &wg wa%l doed Yy

orns as capsu cohvent’i onal | ets or
spoAyangl 'cysowxsm ot B @pﬁon@{wwab%&«t slidy wﬁECsluoﬁg’l\éﬁB (BP-5ppFRC
e
(ot Bl B3l el Y B L DR AR 6 sOR S 0 e
Gtattéor@bsmilﬁ gninyesvdt 60f b dsvmofE ervesnesiduel soivept dfhelddediprads
m ni.s ratdog1 o;mme dosage form should mmc
W?rﬁélezlees gqaré)?%}'f 118t 07achi eve maxi num t her apeutic

efficacy to enhance patient conpliance and quality of
[0p87] e FiSbchowotha tpéeabopmiles offfoth fdwiiarad erdadhdapsetrdneirom TPR

beéc{l}sia %1“1 nIsmgg%{ c%gteélgcﬁ rgrgtgige m%dslagé{ﬁéanﬁ,t ?‘i{?l'{o %éa?? Slg)%uih %ig.

| asnaconce
5 tewelse ﬁbb@ﬂt‘ {ﬁé’f) ﬂr}dg b@'ﬂl@ﬂ ﬁom&ﬂO/ li0rondansétroinZR VR coinprising fumaric

SRS SRS SRR

108EP & 5 UBCSr alralo[dms 6H0ABSE6 avesiphtfzaiar 5C%ay ivaight. yAllaiugh the

SO B bR A DS G

thd @ct ﬂﬁﬂbﬂd&r@hsﬁﬁ]@ﬂxb ttadkElesh Of thnbhiiet-ogt (SRAERE oadhedfumaric acid

crystal s we ted with a so|uti at sol i ds
cryHfs %oal‘*d’é‘f’?ﬂ‘j yep Wﬁ&@émf’e‘f%gé?‘ é‘ﬁ‘ﬁ?fﬁ’?e%g Repey th%fa*am
thd Bfg felBasO)ftheeley @tphyieyter 8t 6tandeRbarliGihaid acki ¢aatbe0 Of
60/ EO di ssolved in 98/ 2 acetone/water (6528.3 g) for a
SYREOMECdgai n of up to 10% by wei ght. The processing
conditions were as follows: atom zation air pressure:
[088%) EamploZ:zl'e dianmeter: 1.00 nm bottomdistrihbution
plate: B with 15 gauge 100 mesh screen; spray/shake
orerval: 30 s/3. s duct t ure |nta ned at
1088 C1H ier a5 hE el 1 PRt L e o de A e
dalgplasha asdesrtiay pofilefa mdddlig Sedcibd wam pakfeuﬁed&sﬁlg i 0]

[ rni 0077} acid c al.s were, al, o coat ed
@%8@8?%%@&“?&%@8 &@%Hiftfal? PFF(%%@ 1dp ggpprjed igf° Ondanssiron
AEJoHﬂoﬁ el Aahg SEff@ﬂ@Iflﬁ’&ﬁ‘ge NP Siaeaidf Al dsy in Rl of
crystals were n of EC-10 (Ethocel

t th | ut
P@F@?ﬁeﬂﬂﬁah%ﬁ%%%cﬁgé%%ém@@?%&%g aﬁj %ll-) $an @lasia COnERNEAEOR;

acBibv& i3 24 Ded1Y, Ault male volunteers, who received a single 8 mg ondansetron

hydrochloride IR tablet in the fasted state, were used using the software program,
WinNonlin™ Standard Version 2.1 to fit a 1-compartment first order model with a lag-time

assuming first order elimination kinetics. The following parameters were obtained:

{0085] Primary Parameter: F= 1.0 (assumed); V4= 238.26; K, = 1.49 per hour (hr); K. =
0.19 per hr (hence t 1, = 3.65 hr); Tz = 0.41 hr. Secondary Parameters: AUC=0.17
mg.hir/L; C1 =46.06 L./hr; Tmax = 1.98 hrs; Cm = 0.0248 mg/L. These parameters very

closely match the values reported in the above reference as well as in PDR.
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wei ght gain of up to 10% by wei ght in each case. Fig.
4 shows the fomaric acid release profiles from SR
weoavmeehoBumari ¢ acid crystals coated at differpeit/Us2007/061217
rati os of EC-10/PEG [0078] B. Ondansetron
Hydr ochl ori de ER Beads Conprising SR-Coated Fumaric
Acid Crystals [0079] Povi done (PVP K-29/32; 23 g) was
sI ow y added to 50/50 water/Denatured Al cohol 3C, 190
of Tﬂe%ﬁ%%é%‘ sﬁimé’éé}b Brehetl ﬂ;tgmt fifo SHoMRP L dRrardREAR SRLI AN

rochlor| di h rateg wassovvlyadedto
@1%1 afdenously ageblshed modsl &/dfh |sla/@t mélfiwugls Brifesat augyitro
of a
refe%&dggtavgé &E%%haiéﬁ ﬁ%ﬁp%%%%)ng@%@ 8fe e pé% gég?ﬁ in vitro
releg(weding stpreptrnddastygirofiles wire gemn@dﬁwddmmhlm:p ébaseur e
. r me at 180-195 cfm and spray
Sl@@?éghglsnﬁ%&l%ﬁg%%é}é lPoré gbout 8 to 15 g/mn. The
drug-1 ayered beads were provided with a protective
[06%73| Examples:: (padry Cl ear (hypronellose 2910; 3 cps)
(2% wei ght gain) to formIR beads. [0080] C
[06¥EF 2 et c AN O&H iRk B6red PR Beads Conpri sing
SR-Coated Fumaric Acid Crystal s[0081] Ondanset ron
g%?dr ochl ori de TR. beads %2800 rom above were
(00573 SydmryRppayrigess (Syeeldf \@@/s@vﬁx addsh & demetured SD

3 ﬁ%’ﬁ&if‘aﬂ:ﬁﬁol Qf 4% So1iR WHRVERbHR %&53945);[ fo@idsb1vd &ldidn fumaric

citrate) at_a ratio of 45.5/40/1 for a weight gain

2ok 21 EXoHn aidad fodisspRe: FEHUEHAG S FopRBOH 2B botiom
SpEERIrW\S T 1§§ert6 Q@%aﬁﬁmﬁ LhMBnahd 1£XEERBInk G2k &M?éed%@dlh\éqm g of

dri ed béads were sieved to discafd any

23 Brmesh sugapardetes-Flep Susar§h}@m§ wehelayapdayl ﬂprfwﬁMCeﬂsldcﬁpluﬁon
wil Rt R g@% ugt aa@m{g{si EOf: R a0 Q&Eyaa[t fap

conpr|S|n oat aCI cryst e spec
opehieg TR eHusicistrown wers dried in e whfor 16 el R dovaoff rqsBive!

| PVP
ot B ol T D A RAR SRR 1) pEG 400 ot

ratio of 67.5/ 32 5 atl g% coated with EC 10/ HP-55/ TEC
[0830] o Br aiR-epatstl Faman¢ apdd Gares f or a wei ght gain of 50% by

wei ght. Although the drug release is significantly
[06AFt Ghe cfabi@ cBied %75@&%@@&\'& weR RRRALAR s&lQn&h of EC-10

per son il int art that by decreasing t

sk
anfi REEIHRE §§S<6Yedt1h 83/B apatonefwates £47 cSRsLone yreight gaﬁeofﬂ@%abyi c
tqtt%x oel ef@dﬂ%@fi {)Ba%)'%/ﬁﬂ%ﬂnﬂﬁeﬁs QRS dnhe &RA

R- coat to sust
release from SR and TPR beads.

[0092] C. Ondansetron Hydrochloride IR Beads Comprising SR-coated Acid Cores

[0093] Povidone (PVP K-29/32, 19.5 g) was slowly added to 50/50 water/Denatured
Alcohol 3C, 190 Proof (3699.4 g) while mixing to dissolve. Ondansetron hydrochloride
dihydrate (175.2 g) was slowly added to the binder solution to dissolve the drug. SR-
coated acid cores (3700 g) obtained from B.1 and B.2 above were coated in the Glatt
GPCG 5 with the drug solution (5% solids).

[0094] D. Ondansetron Hydrochloride SR Beads
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the drug rel ease, the release profiles for both
ondansetron and fumaric acid can be synchroni zed.

wQ 0@38%00Exanpl e 2: [0084] In order to assess tPET/USIOT/061217
of in vitro release profile needed to achieve a
oncedaily plasma concentration profile, a nodeling
exerci se was perforned using the pharnacokinetic
paraneters for ondansetron hydrochl oride reported in
[0@54 asdirsernnAlys ok hibii GNIR bradd(B710s:) fiohd Bote @ére Bﬁ?ﬁnaﬂ@aated

(SR BB G 1 80 Stso i BHSRR mo ERL AR ) e

am NC% bl m&ighomﬁi diel irete Gl To b hiadet Rydrive el ckcdd®leSidual

Iun ers recei ved Si e 8 ng _qndansetron
Hya ?%??ddﬂéaqosw%ﬁ?v 9 %S%Ffﬂanmgv@@ £{omped were used

u3|ng the software program WnNonlin(tm Standard

[MEx6di &n GAddnstiporf Hdrechlorido MPRMeadnt first order nodel
with a lag-tinme assuning first order elimnation

t V- obt aj,.ned:
48 s oy B S B CRLBTET DAR B §4 0 S
ciated ¥itH 8 lagetimd@ating émbrai€ of BE- PHPSE/THC (@MM Eitrhteyat a ratio
b1 k5o Prsiet e T, g 0% G ThRbesdiae
dBicdR4Be GRtilat th Basct-PREANERIE AEv/ET ¥sialQ S6lkdnt BBl G&velihe
values reported in the above reference as well as in

R8sl Th t [
5 0P T LD I, Rk
bpz@‘(batﬂh#ll?&é&@(i)bbm@ﬁsﬁtg fomaled acid-tdntadhih@bdres coated with 60/40 EC-

BRL 158 30 2R e e o ol ot B A raning cors

cpated witles5/2BSI10@®G 400y tro rel ease (nmedium target and
fast) profiles were generated by deconvolution These

i oyl | fi.l [ 0087
(0B PR S R i 2 P mB R Reaf i ecisiagd an
oh@D8Son lﬂpdf S yadoyt 1084-060 -qR@®e4dSlcused wh1?60/|2($E@ 19)1313@4300

proo al coh

ded to denat ur SD. 3C 190
o8 S Rhetian SRR g"PPEjB’i“&fQﬁ? el ey on il PEG
4otheriofymaric acid (215.4 g) was slowy added to
dissolve G att GPCG 5 equi pped with a 9" bottom spray
atﬁg ert 10" partition colum and 16 nmm tubi ng
mas %ith 3750 g of

[00101] A. Fumaric Acid-Containing Cores

[00102] Fumaric acid-containing cores were prepared by the procedure described in
Example 3A excepting that 90/10 Denatured Alcohol (SD 3C, 190 Proof)/water was used

instead of the alcohol alone.
[00103] B. SR-coated Fumaric Acid-Containing Cores

[00104] The fumaric acid cores (3750 g) from above were coated with a solution of EC-
10 and either PEG 400 (B.1) at a ratio of 60/40 or TEC (B.2) at a ratio of 90/10 as the

plasticizer, dissolved in 98/2 acetone/water (6% solids) for a weight gain of 10%.

[00105] C. Ondansetron Hydrochloride IR Beads
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25- 30 nmesh sugar spheres. The sugar spheres were
| ayered with the fumaric acid solution while

woreoonogios: ng t he product tenperature at about BGFB81007/061217
and inlet air velocity at flap opening of 38% The
acid cores were dried in the unit for 10 mn to drive
of f residual solvent/noisture and sieved through 20-30
nmesh screens. [0090] B. SR-coated Fumaric acid Cores

00051 ] OhldensbteuieiytiocEea RWeRS foarBA 8 Bi Y HavaReNPropBilce as
o?te .wWth % %?kﬁilon of EC-10 and PEG 400 di ssol ved

‘?1?? ¥y B %iﬁ@%’i’ ret-weteetug-Bygred psads yere sroviled sty piprejestive sl-

cbRP4 1ty PR aHoht 685 (RypRonicibiedD1 0, hs) fof BwhibhQAAG 28nd

(B.2) 75/25 to examne its effect on the drug rel ease

f S TPR heads. [0092]_ C. Ondansetron

[pmcﬁ' qu%age?@b@‘é‘gﬁ@k%&ﬁ‘%ﬁ%eﬁ% SR-coated Acid Cores
[ 0093] Povidone (PVP K-29/32, 19.5 g) was slowy added
[00108)D/ Ddaatten/hidroalilom AR Aead3 0080 3T wekHArrRr-0odted 38 2Batdd)

while m xin i ssolv setron hydraochl ori de
Pniiraeepiont i e RS orentt i il = B
Y %ﬁgi af;aomo aglihs glgét%&ei, hgsdllvddg% 9%523&%6@%@& (H5%QbEE) gor a
4 t ai romB. | an .2 above were coated .
“?"ﬂgl}t Fatef Z‘?"%’ ardstsden (A Héhedring tewerye fr (B ggmutes to drive
oF0dicEkS FesiduRBWEnt DThOMGANR B MR RCBEQE] 48 d8Bbles if formed.
Beads[ 0095] Ondansetron hydrochl ori de I R beads (3700

0 bqve were barri.er- ted (SR coated) by
lg%lr"% i Eg Opdinsei P@ﬁr@foggg R %aédf of 90/10 EC- 10/ TEC
(triethyl citrate) at 5 and 10% by wei ght and dried in
[0014 013 Andanberon h@drntiiarideSRE i@adh frone DOIf fnd €XT 6i5Sre WS filitiadr

Lvent . .The dried beads ' discard any
Bk FBb a1 ing e R B U S SmEbr g GEM By 1 e
4513?0391@(0 .1 ae&gs@iemmesfmm.hm ?ﬁdw pr1i7d?5§Bldbﬁm % /14.5

[ .e were further coated with a
(ﬁ-gg*?l?f#%l%8‘g‘{ﬂdﬁaﬁﬁr%+ﬁ Pé/ﬂ?%aﬁon aien (4436 selidpEer p epin of Wyl
5004 tyaehtalThaTPRbdEs FbredBie®itRe Olakdo Sridedfrt Rsieil 98bent and
S%?%g of about 30% 40% and 50% The TPR beads were

Yrqugh p A8 meghiqve o Figy f ghoss the relerss erofilesifer andampeirare
hodbchlgdedtth TBR b¥AO toadadyitd v ehupl 0880 afhle difre %%Se

the drug-rel ease profiles of ondansetron hydrochlorid
(k- o PRRE B Merespestiqally. Fim 2-sbwe) the wirgsd mpilgs fou therfpllowing
f&sutiriet ai ni ng cores coated with 60/40 EC

[00111] (1) TPR beads lot# 1084-066 — The coating of EC-10/HP-55/TEC at a ratio of
45.5/40/14.5 at 50% by weight applied on IR beads coated with 60/40 EC-10/PEG 400 at
10% while IR beads (5% drug layered from 90/10 ondansetron/PVP) comprise fumaric
acid cores (4% layered on sugar spheres from acid/Klucel) coated with 60/40 EC-10/PEG
400 at 10%.

[00112] (2) TPR beads lot# 1117-025 — The coating of EC-10/HP-55/TEC at a ratio of
50.5/35/14.5 at 50% by weight applied on IR beads coated with 90/10 EC-10/TEC at 10%
while IR beads (6% drug layered from 90/10 ondansetron/ Klucel LF) comprise fumaric
acid cores (layered on sugar spheres from acid/PVP) coated with 90/10 EC-10/TEC at
10%.
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10/ PEG 400 and TPR beads (batch# 1084-082) conpri sing

fumaric acid-containing cores coated with 75/25
WEDT0PPEG 400). [0099] Fig. 8 shows the synchroniugmdr/oe1217

rel ease profiles achieved for fumaric acid and

ondansetron from SR beads (lot# 1084-060 - | Rbeads

coated with 60/40 EC- 10/ PEG 400 at 5 and 10% by wei ght

on fumaric acid-containing cores coated with 75/25

602130/ @@Pk%aﬁloﬂiq(}ﬁ 7—04M&Qioat@gaff@@1(ﬂ‘HP{5@Qﬂ@]&t akatio of

Al Co Co [00102
SR L5 150% teiont BEpling o8 [ Pesgarasipdty e GBSt 10%
WERARIVaRR (b é % dRxA e%lé’b%@@??@&idbﬁ‘s%&rbﬁiuc&%}gm%%tﬁ%ﬁ%

Al cohol D 3C, 190 Proofj/water was used instead of

il xS &@Wéfd o yaE sPhaerg) 2Bl PBR watst sdthPOAAECG 10/TEC at
d- Cont ai ning Cores [00104] The fumaric acid cores

(3750 g) from above were coated with a solution of EC

10 and_either. PEG 400 (B.l1) at a ratio of 60/40 or TEC

P13} Exampledii o of 90/10 as the plasticizer,

di ssolved in 98/ 2 acetone/water (6% solids) for a

[oeiight AgFumant Add%ontB8dH8dreC. Ondansetron
Hydrochl ori de I R Beads[ 00106] Ondansetron

rochloride./|R beads fromB.1 a B. 2 above we
D RSl Gk SRR s bt Tisfierod e herpracrg g ercipet g
Iheagl JAeceefing at Rehayic tohiént Bribé £6d-toraisiataedkaddihy,

.Phar. at _603 .(hypronel | ose 2910; 3 cps) for a weight
! éﬁaﬂggg%i’%h %%62;] D. Ondansetron Hydrochl oride SR

Beads [ 00108] Ondansetron hydrochl oride IR beads (
[0®80] gB. WBroeatbd Fumaic AdaCettaintig Gxaat ed) by spraying a
solution of EC-10 and either PEG400(DI) at a ratio

/ a /10 as e, .
01180 He Bl Gheid Brlofl Aol 30 CoFom deiar s phoayim
sslotimdtsf)EGi-w/TEC\nea ghb o@@ﬂ/ 10 difsol08/aredseh aleioelwhatdr {1824 solids) for

amo%gl’; sanme tenperature for 10 mnutes to drive
8¥efg cess Tesidual solvent. The dried beads were
sieved to discard any doubles if fornmed. [00109] E.

[@HA%ns€t Podanktrbndtdtahlodde IRFRaBeads [ 00110]
Ondansetron hydrochl ori de SR beads fromD.1 and D. 2

[(ﬁﬁ%ﬁe @ﬁ&aﬁseﬁx‘dﬁ Bycﬁ“gchloride IR beads from above were prepared as disclosed in
Example 3 C.

[00121] D. Ondansetron Hydrochloride SR Beads

[00122] Ondansetron hydrochloride IR beads (3500 g) were barrier-coated by spraying a
solution (7.5% solids) of 90/10 EC-10/TEC dissolved in 95/5 acetone/water at 10% by
weight and dried in the Glatt for 10 minutes to drive off excess residual solvent. The dried

beads are sieved through a 18 mesh sieve to discard any doubles if formed.
[00123] E. Ondansetron Hydrochloride TPR Beads

[00124] Ondansetron hydrochloride SR beads (2600 g) from above were further coated
with a lag-time coating membrane of EC-10/HP-55/TEC at a ratio of 60.5/25/14.5
dissolved in 90/10 acetone/water (7.5% solids) for a weight gain of 30%, 45%, and 50%.
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coated with a lag-tine coating nmenbrane of
EC- 10/ HP-55/ TEC at three ratios of 45.5/40/14.5 (E. I -
WO 260#/0908%- 066), 50.5/35/14.5 (E. 2 -1ot# 1117-PRBYSBNT061217

60.5/25/14.5 (E.3 - lot# 1117-044) dissolved in 90/10

acetone/water (7.5% solids) for a gain of up to 50% by

wei ght. The TPR beads were dried in the datt to drive

of f residual solvent and sieved through a 18 nesh

Bieeoged bdads were stued/at 40PE@ far 8D efdmRes(in ﬂi&ishﬁéuﬁwind s(xjeved thrhough a
setro r.i from TPR beads coated wit

]%n_ fﬁ&%f%f‘f‘é% fo%%;gg% PPRBY®nt ratios (E.1, E 2

and E.3). Mre specifically, Fig. 9 shows the rel ease

[P9125] | €s Ondansttiva HyalkdchioridgMRoCapahled | ons: [ 00111] (1)

TPR beads | ot# 1084-066 - The coating of

28 Ongeckiy v BopRon @k befls (roxcl Aot s Bhacpchdh
HH'J@GEAOOD@%IM lt@tlﬂchdam_agi of (B8t BE3 6 7RAO0@TIwWith @Eﬁé&ﬁﬁe‘k&)a‘[mg
R B AV RTRIL 3 T R g i s el i
rﬁiﬁﬂ &3 5%Q-6hOd BEGaﬂcD@Iaih caf3tres qug%ﬂ.lz&: %&P/Zg_né)—gﬁﬁtdbela%g)t di?fgisﬂies,
e s oh el b S B dhen s e s opRotBigeses

1 a 1 S (
oot M g

pg@ﬂﬁ&ﬁlma) Josedlgid hwodmes 2 iy Eige 0 dows tgalrusphesegsofiles

ﬁflogl&nﬁ% ggle%g[]a\flp% Lﬁ%%‘ggg y\%‘éﬁ% ant(a#—#ljp %lb%%d (1)91£1TE CTf]lte coati ng

of EC-10/HP-55/TEC at a ratio of 60.5/25/14.5 at 50%
08427k Examplgst i ed on | R beads coated with 90/ 10
EC- 10/ TEC at 10% while BR beads (6% drug layered from

(66128 Qh@@ﬁ&%)&gﬂld&hﬂﬁﬁ ddrds conprise fumaric acid

cores (layered on sugar spheres from aci d/ PVP) coat ed

0 EC-10/ TEC at_10%_ [00114] Exanpl e 5:
[%%%1 %‘i" mﬁ%ﬁﬁﬁf@ﬂms(ﬁ 2 Bon®arauidky IG@F@éNlﬂ'O@JP%T acid (240 g)
ok Bgoliion ¢4o% 'S@.lﬁi@{)@f' LRYLE @Z@ﬁg)vé@ tRRc1BéE Wﬁ%ﬁi3 td®hieve an
procedure described i n Exanmp 3A exceptin t

AP gl ioF 2% Y aivight rieifeidaereels ar@éﬁpcémﬁhwgmcfgr migelg drive off
rekiugiR¥vent/moisture and sieved through 40-80 mesh screens.

[00130] B. SR-coated Fumaric acid Cores

[00131] The acid cores (910 g) from above are coated with a solution of 441.5 gof
ethylcellulose (EC-10) and 49 g of triethyl citrate (TEC) at a ratio of 90/10 dissolved in
95/5 acetone/water (7.5% solids) for a weight gain of 35%.

[00132] C. Ondansetron Hydrochloride IR Beads

[00133] IR beads of ondansetron hydrochloride dihydrate with a drug load of 11.13% by
weight would be produced following the procedures disclosed in Example 5C.
Ondansetron hydrochloride dihydrate (140.4 g) and Klucel LF (15.6 g) solution would be
layered onto SR-coated acid-containing cores (1080 g) and a seal-coat of Pharmacoat 603

would be applied for a weight gain of 2%.
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i nstead of 6% in Exanple 4A. [00117] B. SR-coated

Fumari ¢ Aci d- Contai ning Cores [00118] The fumaric
w@eiodoemst ai ni ng cores (3750 g) from above werBCT/US108T061217

with a solution of EC-10/TEC at a ratio of 90/10

di ssolved in 95/5 acetone/water (7.5%solids) for a

wei ght gain of 5% [00119] C Ondansetron

Hydrochl ori de I R Beads [00120] Ondansetron

[doadajoch) onideettdR IpRlastslofiaoOSR @BaKe were prepared as
di scl osed in Exanple 3 C. [00121] D. Ondansetron

_ [
Yo c i Bpi<iEn R b R0e (RBOES oo e bl rrr=opiad R e
by prrayinggsautinl (W614ualidsy by SOEC-A6)rEefat 9 Qhd f0k Gy Jeielifad

di ssql ved in 95/5 acetone/water at 10% by wei ght "and
ajed ‘é‘gﬂﬁ aft e e loppiratyty fon Jfpisutes 1 dawe OF cwers esidurd s

sé1e& duiad drealbyaR bre sied @ldis8skd Qg@&’&lb% & foinMed through a
18 nesh sieve to discard any doubles if formed.

2 . . Ondan ron k chl ori de TPR Beads [00124]
“&ﬁgéns'ﬂ&%ﬁnﬁ%aPS@ﬁ?ﬁgP%%gééggﬁﬁﬂs (2600 g) from above
were further coated with a lag-tine coating nenbrane
[0 3SHC-QiBlehieerbb hyidréchivirida SR dbidd wohilddR. fothidb tdefedSvith a lag-time

di.ssol ved in / e/water_ (7.5%solids). for_a
S R e T N IR AR AR R e
3%y Eﬁ’amh‘ﬁ)@@ Clr;lfedTPKg&acﬂﬁl \ﬁdﬂﬂl(ﬁ’ﬁe d'uPed]Ea{ﬁ 60"@&3193' Q&Hi'nh’%e'slﬁﬁhe Glatt to
si eved .thro a sjeye after cooling to
mﬁﬁﬁ#ﬁﬁ?EW%ﬁﬁgﬁﬁﬁﬁﬁaﬁg§§ﬁ¥§ PO mestsieisnset r on

Hydr ochl ori de MR Capsul es [001 26] Ondansetron

[08¥38] o dh | Rapidile disperdisla dbcré a3t EACOO0L) and TPR beads
| ot # PES66EAOOOL with a lag-tinme coating of 30% |ot#

(

7 i -1] oating of 45%. and | ot#
IBESA AR Septotficlferole blodBu R Aling s e droqlf wif o3
memg@pand| aatisdegantauchads icosplvidh/mwbul b¥piepired follodingahat i n

I t 0, produce dj fied-rel eas Capsul es, 16
i g S Gk e A
2(}553323@?,(;8;;')1?@%@3@0? m@ﬁ,et-héi addténs GfWhich apd lh@ébty incorporated

i pavai ilit , umans in copparison_to
bt D 2urri] (B pil e irinee v ol oh LuBriasily gum or
legsi (Feslital Thaydm Rbipgtte, F0amE)QyBlehdrd withlitkd SHcRAS B Qbiilies:
(Crospovidone XI.-10 from ISP) in a high shear granulator (GMX 600 from Vector) and

granulated with purified water (approximately 32 kg) and wet-milled using Comil from
Quadro and dried in Glatt GPCG 200. The rapidly-dispersible microgranules thus obtained

would have an average particle size in the range of approximately 125-200pm.
[00140] G. Ondansetron Hydrochloride MR ODT, 12 mg:

[00141] Rapidly-dispersible microgranules (2541.2 g) would be blended with TPR beads
(460.8 g), SR beads (479.0 g), IR beads (377.4 g) and other pharmaceutical acceptable
ingredients (142.0 g), such as flavor, sweetener, and additional disintegrant, in a twin shell
V-blender for a sufficient time to get homogeneously distributed blending for compression.
Tablets weighing approximately 400 mg would be compressed using a production scale
tablet press equipped with an external lubrication system at a mean hardness of about 4-5

kP. Ondansetron Hydrochloride Dihydrate MR ODT, 12 mg thus produced would rapidly
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fromthe three MR Capsul es conprising IR and TPR
beads. [00127] Exanple 6: [00128] A Funmaric

Wwa\eiodogoese ai ni ng Cores [00129] 60-80 mesh sugaPCEHPEEOBE61217
(933.3 g) would be layered with fumaric acid (240 Q)
froma solution (4% solids) of Klucel LF (26.7 g) as
di scl osed in Exanple 3 to achieve an acid |oad of 20%
by weight. The acid cores are dried in the unit for 10

diginitedrate thrthe/ @raDcfafVIti @S&tﬁ@&'snﬁ@th&Q} (of@s}aﬁBW rs@sp@iﬁ%nsdoﬁl‘ﬁﬁgng
thr %h 40- 80 h screens. 1F’5?001 B. SR-coated

gridansgEeTHh e e L"“P@?ﬁfésl]w Vol RIo ey @@rg(egnr?ﬁlg)surtab%ﬁﬁr
2RO @i 1d6si @%ﬁdmvmth a solution of 441.5 g of
g?hy?%led%%se (EC-10) and 49 g of triethyl citrate

a ratio of 90/10 dissolved in 95/5

[éggﬁ% FW@P@r *(7.5% solids) for a weight gain of 35%
[00132] C. Ondansetron Hydrochl oride IR Beads [00133]

[00R4%je aAlg-anh constatislor POCHY6Tabepy o) RxdioaliR tiviticta
ht woul d be produced

d of 11.13%
el L Bt 1 R o ks LI T 3 i it Beshout period
oen dans Eadhomfmwdf V8 doséd Wheh ZHORYID b hfhelad Hdiet a g))ngl@ ragse of 16 mg

ceI yered onto

S Setien Geifhg: g&ﬁ%%pw@w@wm@om TR EAD0OT) of
E%aﬂ"e BPAR AN PR TRE AN PR Y 5 By AP, Sfel 10D Py afcr

wei ght” gain o
aISR/eBBé'dias[i@@(bﬁ Bhst A dashaed uach kyceaed hiol i Aﬂi&i BRBod eeies were

VRS ebebefy Bl b ity 5T S thecs Bor o Srs g o

(bm% @yomleiogé)t 9 hnscllo ehiih, &b firk) 1t)m@dﬁb &t ?}msémtgsegxgm Shrs, 17
rrve, o X

S P S AN NN N .

peicaed deamayz dDherhisls dérorfs@468R8at tﬁ%ﬁ@pmﬁiles%%ﬁ%hﬁlﬁﬁhons
dansetron

AREAQERDAI S AERUERRTT). b d (o soi oty sre e chowcteistc of
slsRgrell el@sEahIIRGERD %?;Sh%en@ﬁalﬁﬁfe 1@5(15“31‘3{%5{132 Egééttha%éla?t with

a weight gain o

i o_of 60 5/25/14
Z%\t%d‘ qiPRstiosgulatiens dgespet éqyraéqjsubstars@by:ﬁbmrtha of
ZoHAUL ESATO “hﬂﬁh Q584 Jndt@maxdefpb%ﬁmgtgly F 6% o8 ¥ 3an§ O G021 30D

si eved through 30 mesh si e .
for Zofran 8 mg was 30 ng/mL in companson to the predicted 24 ng/mL while the actual

Crnax for the IR component was about 24 ng/mL when normalized. Approximately 70% of
Zofran 8 mg bid (twice—dosed) was absorbed in 24 hrs. Test Formulations A to C exhibited
the expected trend post-dosing up to the crossover point at about 15-16 hrs; thereafter,
Formula C continued to exhibit a lower plasma concentration-time profile contrary to the

predicted behavior.

[00144] From these demonstrations, it is apparent that the incorporation of an organic
acid, as the solubilizer for the weakly basic drugs exhibiting a pH-dependent solubility
profile (i.e., showing a decrease in solubility at the intestinal pH 6.8 by about 2 orders of
magnitude in comparison to its maximum solubility in the GI fluid) and functional coating
of the acid before applying the active pharmaceutical ingredient has significant impact on

the lag time, a desired but complete drug release profile prior to depletion of the buffer.
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[00138] F. Rapidly-dispersible mcrogranul es [00139]
The rapi dly-di spersi ble m crogranul es conprising a
waeegand@mBrohol such as mannitol and a di si nt egPE@RUSBOTHG1217

as crospovi done woul d be prepared followi ng the

procedure disclosed in the co-pending US Patent

Application Publication No. U S. 2005/0232988,

publ i shed Cctober 20, 2005, the contents of which are
hethetmpor, rﬂwﬁmﬁmanhcb;ﬁcaléﬁgecﬁm eemdihsiin thehvhaterddlozn kghe

k- raepartlc xi mately 20nmm or
elzslgiosggpe &ltliée 1855 f—'%’&ﬂgmnem%%%ﬁ@é’yai s bl ended
with 8 kg of cross-1inked povi done (Crospovidone XL-10

fromISP) in a Hlaphe Z:H3aPagmstars af BxanffX 600 from
Vector) and granulated wth purified water

Fappulad mat eCyx32 kg) Bnd wet - AUIKLed LsiagCGom |l f rigm
Quadro and dried ip datt GPCG 200. The
Mapi dl y- j“ sp@483 bl e M.856gr anuB&&71 hus oddilned wanled7
have an average particle siZe in the yrange of

Hdpr oxi mEteI“gl—Z‘(PZS- POOKM74] 001402528 Chdah@diron  2.3797
Hydrochloride MR QDT 12 ng:l [00141]

Ml y- di spRE% bl e ni 29 ogr anuBaksq 2541 4043§) joull6-98%
blended with TPR beads (460./8 g) SR beads (479.0Q q)

NRIpEa s (3YF4W g)| andl-®t he phéd-dhcet i W93acdept/aBP2

irgredients (142 0 g), suchias flavorl sweetendr _and

LPLIL TT—CTe e I oot
MuEdPPonal  &i-2/nt egrang? inja tS%dA shel | 747781 ender!5%Br
asaﬁic'et%:rreto get—ho nnouQ|Jl distribhuted
F_’! endi-ngfor conpression. Tabhl ets wei ghing
Ela matel@mmoo ny Voed d be %Hﬁpﬁesse&@@mmg a t
rodueti 5h scal-e—tiablet—pr ess eaui nnnd with an
A% nal || ubF ¥atijon 558 em at S4-tean hatdr8ss |of 15338
beott—4=—b—kP- rdarsetron .._’Arn"hl otide—Di h\/dr#te MR
DT, 12 py §ﬁﬂs pr odu %1 ‘fWOJ| d $%%)11 ydl@ﬁﬁﬁegrat &4k
o=t € eati BRa—a mnf h e Sy 1t n cu\n| | QW
susaﬁlenm :)na%fo r| si ng1 ated o)rzﬁ%éa(}‘?set ron47ﬁ)%r oghl 61” pafe
e HEPA P N P afil A ciutt ahl
P t

I\éﬁor a on y lJdlzaggp ' ng reg nme .6?6[56001h§j23é§50w ;ew:'7215

b)( T3] et

O
@
>
]
D
«Q

d
q
U
g
q
q

st .y_mas con ucted mhicbnlwé ud %

heal Thy Vol unteers—aged 18 055 ycglinrttu —wash-o
N G R e
N B B T A SNET SEPEARGRy SB35 ErOo s
SD 5.3751 2.0207 71.218 92.355 4.9522
Median 20.062 2.5 315.51 388.6 13.255
Minimum 11.022 1 195.87 240.77 6.1444
Maximum 27.299 8.5 401.82 51933 22231
Zofran Cunax Thax AUC st AUC;y¢ tin
Mean 38.471 8.0833 460.81 487.17 7.10004
SD 9.5092 4.1661 124.18 144.94 2.4726
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Exanple 4) at 8 AMor two 8ng Zofran(r) (i.e.,
8 AM and the other at 4:30 PM after an overni ght

WO 20vi0vysy at

AM Bl ood sanpl es were drawn at O (pre-dose),
2 hrs,,
8.5 hrs (before second dose),
10. 5s,

40 m n,

10 hrs,

1 hr,

| east
1.5

11.

12 hrs),
hrs,

5 hrs, 12.

3 hrs,
9 hrs 1
5 hrs, 14

4 hrs, 6
0O mn,
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one at

and | unch was ser vRCI/E81002061217
20 mn,
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Miniii}e {
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Strates tf
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hat 39de4 pl
\0001), B

as mpoprof I
( PE281EACC

I eg 502
a ),

MEEmbm
sust al ne

SBEA01

rel ease

are st hog
formul ati ¢

€ GEABACT
NS, i.e.

er i sdgl7g of

11.815

appar ent

half-Tife is significantly

Zof r an.

LR

act ual

S
0

onger than that wth

and Crax approxi mately 70% of Zofran).
Cmax for Zofran 8 ng was 30 ng/nL in conparison
to the predicted 24 ng/nL while the actua

AUC or CnB8x of Test Formul ati ons does not
bstantially fromthat of Zofran (i.e.

AUC
The

Cmax f or

the IR conponent was about 24 ng/nlL when nornmalized.
Approxi mately 70% of Zofran 8ng bid (tw ce-dosed) was

" absorbed in 24 hrs.

Test

Fornmul ations A to C exhibited

the expected trend post-dosing up to the crossover
Formula C
continued to exhibit a | ower plasma concentration-tine

poi nt at about 15-16 hrs;

profile contrary to the predicted behavior.
From t hese denonstrati ons,
i ncorporation of an organi c acid,

t hereafter,

t

[ 00144]
is apparent that the
as the solubilizer

for the weakly basic drugs exhibiting a pH dependent

solubility profile (i.e.

solubility at the intestina
of magnitude in conparison to its maxi numsolubility

inthe G fluid) and functiona
bef ore applying the active pharnmaceuti cal
i npact on the lag tine,

has si gni

ficant

showi ng a decrease in

pH 6.8 by about 2 orders

a desir

coating of the acid
i ngr edi ent

ed but

conplete drug release profile prior to depletion of

t he buffer. Furthernore,
i ngr edi ent

dosage formunti |

G tract.

it

formconprising i medi ate rel ease (I R) beads,
sust ai ned-rel ease (SR) beads and/or one or nore
popul ati ons of timed, pulsatile release (TPR) beads of

a weakly basic drug,
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the active pharnmaceutica
remains in the unaltered formin the solid
is released for absorption in the
Tabl e 2: PK Paraneters of Exanpl e 7What
claimed is:1. A pharmaceutica

is

mul tiparticul ate dosage

wherein the weakly basic drug



conprises a nitrogen (N)-containing selective
serotonin 5-HT bl ocki ng agent having a pKa in the

WO 200g@982 from about 5 to 14 and a sol ubility PET/NR1007/061217
nore than about 200 ny/nL atpH 6.8 and at | east one
pharmaceutically acceptable organic acid as a
sol ubi i zer wherein the weakly basic active and the
organic acid do not conme into contact with each other
during manufacturing or in storage in the solid state
t her ebyhaMeciidatmbBipatitwlatt Q5ABS fofh cOhp@fhgdfintbdatdilh@ IR)
conmpound and the organic acid is not depleted until
conplbstdsorsiamed-Frdeagr () Peade ardorions A PoFe PEIJEAfinES pigimsd:
when (fi 5810 kdilkOrrPRS %Eaﬁg oW whiiyf 166ic BhAl §8erBR MIPELRYIRER drug

(USP)" dissol ution et hodol ogy "usi ng a two-stage.
di sscbmptits 2 pEigemtN)foorsring splgeiive seratopin PRI Flogkyg agortd

by t p L . .
¢ (e ek AP0t i BduPe )1 o8 o IR R B e
1 whebeut@0§ he'mizat pH tof andpt least bndplghpastutitoleadeeptatihrerganic
weakl y. [ 3 L [ ot

than "SHARE “BiAS s ich i Bl ths@ sp e e Pl acta o
accepbablido comgrnivith esh dthepduriiglmane cteangionie siktage nabé wlid
drug prior to releasi it intg a h Lle intestin

env (BBt BRI S0P el o adP B SR i e
pr actargaald agidi insaldegikbted wai dompletdbndd stegiud eleasecikdm thie tdssage

post JWBLI A QoL AR o ror I e aoet kg USEyfalpton

I N pathdtioidbBgl Bsifeetvidtags disbolaticiaddiah (fiast.2 hdursAn 0.1N HCI
phar eutical .multi tic e dosage formin
accordined i A tﬁ’?{f W?gréé)n: a) said TPR bead

conprises an outer lag-tine coating conprising a

waberA pisisbehcapabyigBticilite 6eaEd Pah iPitcWdiite #Ath@RER N ivtherein
pol ynmer applied over said SR bead, said outer coatin .
pr ovitef 10 of gt higkeststost foa heatsaliy bosit GoaBoiHubRithgtso-8 is
bef or@t ReSRin Bbutd0b Chind 81 1828 6hc PhhimeRbicall R6Mble organic acid
conprises an SR (barrier) coati ng? surroundi ng_an %R

bead soWhiligessridesalely Basicdnp prigitnerlusinaitarto p hevilyigfestinal

pol y By hRAEwReih %if FERI PRIt bR MRS uEe] Bk&d
pore-formng polyner, sai'd SR coating providing a

sust aloprgd fore exhibds fargst pHagmacokinetics profiles at 24 hour post-dosing

suitable for a once-daily dosing regimen in patients in need of such a medication.

3. A pharmaceutical multiparticulate dosage form in accordance with claim 1 wherein:

a) said TPR bead comprises an outer lag-time coating comprising a water-
insoluble polymer in combination with an enteric polymer applied over said
SR bead, said outer coating providing a lag time of from about 2 to about 7
hours before onset of drug release;

b) said SR bead comprises an SR (barrier) coating surrounding an IR bead,
said SR coating comprising a water-insoluble polymer alone or in
combination with a water-soluble pore-forming polymer, said SR coating
providing a sustained-release profile;

c) said IR bead comprises at least one weakly basic drug applied on an SR-

coated organic acid core particle;
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c) said IR bead conprises at | east one weakly basic

drug applied on an SRcoated organic acid core
w@a0ovioedoey d) sai d SR-coat ed organic acid core PONp$i0886861217

an inner barrier coating surrounding an organic acid

core particle, said inner barrier coating conprising a

wat er -i nsol ubl e pol yner alone or in conbination with a

wat er sol ubl e pore-form ng pol yner and providing a

sust al RedleAAR RTS8 ALoRbrite bl ALAAMS oAt

core particle con‘prl%es 5 Peast Pone phar maceut 1 cally

accept abl sarromgiéng an oagain abidrvoteiperticlegsaidsinperdairighidating r

of said weakl.y. basic dr eyt eal: :

nul ti par t‘iogl?f’glfl%a%%gﬁlé&g g ﬁ?l' nelgdg%:gggnn%éﬂb\?\n&b BRI R pheter

1 in the dotibrafe-aniag ablyyedimipndvidingd susirtedindlesse (rODE) and

further_conprising:, 1) rapidly-disso]vin .
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al cohol or a saccharide or a conbination thereof, each

havi ng ani8&er age particle size of not nore than about

30 nm wherein said orally disintegrating tabl et

di i Rt @ahHcfichiHhQiipitidulate @Rl R doieRAAScoRMneORMIRCRIMM nthe

the saliva in the oral cavity within approxi mtely 60

secofim of pn pigly disigtegpating iepleh Qb festfier AARTSHS: t i cul at e

dosage formin accordance with claim3 wherein said

TPR beags 1 v it1hn & e paALIE Bige Mot more

said I%gbrgglgw%ﬁsgir@%yﬁgﬁgﬁ&?i_%ﬂﬂﬁe rvg%age of )
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wherein the drigish BEAGH %&ﬂh&%nébﬁlsﬁkﬂd?é Earfuﬁé: LGt more

oral adm nistration in order to be suitable for a

once- dai | thanlgmiuhy gregi men in patients in need of such

a %&Hﬁgélh 8{5.11% gisir&g?%ﬁ% NIER Hfsih{'—ég%ateg]iﬁtéi hRe Ldated |b§§d§ on contact

dosage formin accordance wt aim 1l conprising at

| eaith thamaliv itotha drab oqyitly atithorappaxiniatedy 60rfRRoMse atless.

popul ati on, and an SR bead popul ation or a second TPR

bead popul ation and a wherein the ratio of IR bead

popul ation to the first TPR bead popul ation to the SR

begd AofhageemitaiRtibeachpofushgt hommn aceoriese fvith niadid wherein
10:9 (s)éig TE’R b%gd% lé%) ngtoihc QdeSaOBarrier (SR) coating on said IR beads thereby

enabling the release of solubilized drug into a hostile intestinal environment

wherein the drug is practically insoluble following oral administration in order to be

suitable for a once-daily dosing regimen in patients in need of such a medication.

6. A pharmaceutical multiparticulate dosage form in accordance with claim 1
comprising at least an IR bead population, a first TPR bead population, and an SR
bead population or a second TPR bead population and a wherein the ratio of IR
bead population to the first TPR bead population to the SR bead or second TPR
bead populations varies from about 10:90:0 to about 40:10:50.

7. A pharmaceutical multiparticulate dosage form in accordance with claim 1 wherein
said weakly basic nitrogen (N)-containing selective serotonin 5-HT3 blocking agent

is ondansetron or a pharmaceutically acceptable salt thereof having a pKa of 7.4
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7. A pharmaceutical nultiparticul ate dosage formin

accordance with claim1l wherein said weakly basic
wpdoroges2 (N) - cont ai ni ng sel ective serotonin 5P¢I/BS2007/061217

bl ocki ng agent is ondansetron or a pharmaceutically

acceptabl e salt thereof having a pKa of 7.4and a

solubility of less than 100 ng/nL at a pH of 6.8, a

sel ective 5-HT3 receptor antagonist indicated for the
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1 whéraé? rPidmealeiqid tafarigemdisycciisicad, gkalis acts. spgsinpad,

aci d oM@l gcid LR AR eeok 1O 1010 by weight to
provide target pharmacokinetic profiles suitable for a

once-daily dosing reginmen. 10. A pharmaceutica

rrurt A%aﬁraeyru%a i g%gg@ragegﬁrogzge'}o&%% %%&pse W &mm ﬁwﬂ%rem

3, whereln Sal core e conp
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pol yneri) adndnet phmdlmco@téﬂmlﬂh&h lofpAniskib add X\gélglheﬁc%lh’&k &r
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mul t i par tSPRYGPHEECH SR FeRIEPIPIesiSor dance with cl ai m
11

11. A pharmaceutical multiparticulate dosage form in accordance with claim 3 wherein
said particle core is provided with a barrier (SR) coating comprising a water-
insoluble polymer alone or in combination with a water soluble polymer at a ratio
of from about 9:1 to 5:5 wherein said barrier coating is applied for a weight gain of

from about 1.5% to 20% by weight based on the weight of the coated bead.

12. A pharmaceutical multiparticulate dosage form in accordance with claim 11
wherein said particle barrier coating comprises a water-insoluble polymer selected
from the group consisting of ethylcellulose, cellulose acetate, cellulose acetate
butyrate, polyvinyl acetate, neutral methacrylic acid-methylmethacrylate

copolymers, and mixtures thereof.
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wherein said particle barrier coating conprises a

wat er -i nsol ubl e pol yner selected fromthe group
waeongiostosng of ethyl cellul ose, cellul ose acet aP@[/US2007/061217

cellul ose acetate butyrate, polyvinyl acetate, neutral

nmet hacrylic aci d-nmet hyl net hacryl at e copol yners, and

m xtures thereof.13. A pharnmaceutical nultiparticulate

dosage formin accordance with claim 11l wherein said
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accordance with claim 3 wherein at | east one of the

i nnefUCERRe; RAYVEhicetsiralrirte, RE-serpitie nretlgentinacidoat i ng
CONPineth§Bnethably®dd dopbBRlersSdeBit &FivhiRIMERST, Qﬁ(PHB(tures thereof.

consisting of triacefin, tributyl citrate, tri-ethyl
citrate, acetyl tri- nbutyl citrate, diethyl

phttnAiPhraaceitistlmltinsatisalas dosags doreiniagdosdracigiiji ghim 3 wherein
p ol ypnoRydLnend |11¥ﬁ%am&%§£tﬁ{gﬁ Ad thff‘ %@%Xé—ﬁl&mg goa%(g Qom[?rﬂgs a
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glycol, polypropylene glycol, castor oil, acetylated mono- and di-glycerides and

mixtures thereof,

17. A pharmaceutical multiparticulate dosage form of claim 3 wherein said IR beads
provide a loading dose by releasing not less than about 50% of the active contained

in said IR beads within the first hour after oral administration of the dosage form.

18. A pharmaceutical multiparticulate dosage form of claim 3 wherein said IR bead, if
mncorporated as an IR portion of the dosage form, comprises said weakly basic drug

and a polymer binder layered on an inert core.
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provi de a | oadi ng dose by releasing not |ess than
about 50% of the active contained in said IR beads
waowdoniosnoshe first hour after oral adm ni stratiPCI/o8200he51217

dosage form 18. A pharmaceutical nultiparticulate
dosage formof claim3 wherein said IR bead, if
i ncorporated as an IR portion of the dosage form
conprises said weakly basic drug and a pol ynmer bi nder
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sus pelssiingrs sofooph pasy-LeowE %@@/ wengagon of pHewpded beaﬁis@*eﬂarowde
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dosi ginmen in tients 1 n need of such

medi tmdeénfsuzh_amdmtdmod for the preparati on of a

mul ti particul ate dosage form conprising a weakly

basic, nitrogen (N)-containing selective serotonin
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cor egét less than about 100, and at least one pharmaceutically acceptable organic acid
as a solubilizer comprising:

a) preparing organic acid cores;

b) preparing SR-coated organic acid cores by coating the organic acid cores
with a SR coating comprising a water-insoluble polymer alone or in
combination with a water-soluble polymer or an enteric polymer at a ratio
of from about 95:5 to about 50:50 for a weight gain of up to about 20%, to
provide a sustained-release profile;

c) preparing IR (immediate-release) beads by layering the weakly basic or

pharmaceutically acceptable salt thereof from a polymer binder solution



b) preparing SR-coated organic acid cores by coating

the organic acid cores with a SR coating conprising a
wowR09G085 0l ubl e pol ymer al one or in conbi nat i BCT/WE1007/@61217

wat er - sol ubl e polynmer or an enteric polyner at a ratio

of from about 95:5 to about 50:50 for a weight gain of

up to about 20% to provide a sustained-rel ease

profile; c) preparing IR (i medi ate-rel ease) beads by
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organi c acfeﬁf“é%PP?FgemSgR“ éé’fﬁlﬁ B 2 mfdifgimayer i ng and

outer lag-tine coating is applied froma solution in a
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aqueous di spersion. 23. A net hod in accordance wi th

cl ai miayeyng, SRrqeating %Lgﬂqygp%and outer lag-time coating is applied from a

solution in a pharmaceutically acceptable solvent system or from an aqueous

dispersion.

23. A method in accordance with claim 21 further comprising:

g) optionally taste-masking drug-containing beads either by solvent
coacervation or by fluid-bed coating;

h) granulating a sugar alcohol or a saccharide, or a combination thereof, and a
disintegrant, each having an average particle size of not more than about 30
pm to produce rapidly dispersing microgranules with an average particle
size of not more than about 400 pm;

i) blending multi-coated beads with the rapidly dispersing microgranules at a
ratio of multi-coated beads to microgranules from about 1:6 to about 1:2;
and

j) compressing the blend of step (i) into orally disintegrating tablets using a
rotary tablet press.
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g) optionally taste-maski ng drug-containing beads

ei ther by sol vent coacervation or by fluid-bed
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