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target PK (pharmacokinetics, i.e., plasma concentration-time) profiles suitable for a
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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
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role include properties of luminal contents (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.

[0005] Basic and acidic drugs exhibit pH-dependent solubility profiles varying by
more than 2 orders of magnitude in the physiological pH range. The most difficult
candidates to work with are weakly basic pharmaceutically actives, which are
practically insoluble at a pH >6 and require high doses to be therapeutically
effective. Upon entering into the intestinal region, part of the drug released from
the dosage form may precipitate in the hostile pH environment unless the rate of
absorption is faster than the rate of drug release. Altematively, the drug may
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creating a new chem’cal’ enti
plakma profile to achieve a once-daily dosing regimen and partlal to complete in

situ formation of the salt form, thus creating a new chemical entity. Even when the
organic acid containing cores were coated with a sustained-release polymer
membrane, the delivery system failed to prolong the release of the acid for
continued dissolution and resulting absorption of the active to provide adequate
plasma levels at 24 hrs following oral ingestion. Furthermore, many weakly basic
drugs are known to form salts in the presence of organic acids, especially when
dissolved in common solvents for drug layering or during granulation. Even in
dosage forms wherein the organic acid and the drug layers are separated by a
sustained release (SR) membrane, the drug layering formulation contains an organic
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pﬁi@&lh@euécally acceptable organic acid from coming into contact to form an acid
addition compound. Furthermore, the dosage forms described herein provide target
drug-release profiles by solubilizing the drug prior to releasing it into the hostile
intestinal environment wherein the drug is practically insoluble, thereby enhancing
the probability of achieving acceptable plasma concentration up to 12-24 hour post-

dosing in order to be suitable for a twice- or once-daily dosing regimen.

[0009] Another embodiment of the invention relates to a multiparticulate
pharmaceutical composition comprising one or more coated bead populations

containing one or more weakly basic, nitrogen (N)-containing therapeutic agents
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[0011] A multiparticulate pharmaceutical composition in accordance with one
aspect of the invention comprises coated bead populations of a weakly basic

pharmaceutical active with a pKa in the range of from about 5 to 14 comprising:

a) an organic acid-containing core particle (organic acid crystal, pellet, bead
and the like);
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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 therapeutic 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
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3) coated particles (SR and/or TPR beads) provide prolonged release of the
active for continued absorption along the GI tract.

[0016] The ODT in accordance with one embodiment comprising taste-masked
microparticles demonstrating effective taste-masking by releasing not more than
10% in about 3 minutes (the longest typical residence time anticipated for the ODT
in the buccal cavity) when dissolution tested in simulated saliva fluid (pH ~ 6.8)
while releasing not less than about 50% of the dose in about 30 minutes when
dissolution tested in 0.1N HC].



formng a snooth, easy-to-swallow suspension

conprising taste-masked and/or coated particles (SR
wana7owo0dPR beads); 2) taste-nasked parti cl es, PCT/US2007/061237

present, provide rapid, substantially-conplete rel ease

of the dose upon entry into the stomach (e.g.,

typically greater than about 75%in about 60 m nutes);

3) coated particles (SR and/or TPR beads) provide
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[0019] The conventional tablet prepared in accordance with one embodiment

&

exhibits the following properties:

1)  disintegrates upon oral ingestion in about 10 minutes into IR particles

and/or coated particles (SR and/or TPR beads);

2) IR particles, if present, provide rapid, substantially-complete release
(e.g., greater than about 95%) of the dose within about 60 minutes, more

particularly within about 30 minutes upon entry into the stomach;

3) SR and/or TPR beads provide prolonged release of the active for
continued absorption along the gastrointestinal (GI) tract.



constituent beads (taste-nmasked particles, coated SR

beads and/or TPR beads) upon oral ingestion in about
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pharmaceutically acceptabl e excipients typically used

in disintegrating tablet fornulations such as

conpressible diluents, fillers, coloring agents, and
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are preparea t o .
polymeric binder solution and providing a protective seal coat of Opadry Clear. The

SR and TPR bead populations are prepared by coating IR beads with a water-
insoluble polymer (e.g., ethylcellulose) alone or in combination with a water-
soluble polymer (e.g., PVP K-25 or PEG 400). In accordance with one aspect of
the invention each SR or TPR bead population releases.both the drug and the acid at
comparable rates, as rapid-release or sustained-release profiles after a pre-
determined lag-time (for example, a lag-time of up t010 hours) upon oral
administration. IR beads, if included in the dosage form (capsule or conventional
tablet or orally disintegrating tablet), may comprise the drug layered directly onto
inert cores and coated with a protective seal coat or a taste-masking membrane,
which being part of the total dose, provides for rapid absorption (a bolus dose) upon

oral administration.
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SR and TPR bead popul ations are prepared by coating IR

beads wth a water-insoluble polyner (e.g.,

et hyl cel l ul ose) alone or in conbination with a

wat er - sol ubl e polynmer (e.g., PVP K-25 or PEG 400) or
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such ric acid fr ol
Water—sof‘%le poﬁ?ner ‘(:e g., polyviny pyrroh?loneyor polyethylene glycol) or an

enteric polymer (e.g., hypromellose phthalate (HPMCP or HP-55)). The water-
insoluble and water-soluble or enteric polymers may be present at a weight ratio of
from about 95:5 to about 50:50, more particularly from about 90:10 to 60:40 and
the membrane thickness may vary from about 3% to 50%, more particularly from

about 5% to 30% by weight in accordance with particular embodiments.

[0023] In accordance with particular embodiments, one or more weakly basic
drug(s) are applied onto barrier-coated acid-containing particles from a polymeric
binder solution and also, a protective seal coat with a hydrophilic polymer (e.g.,
Pharmacoat™ 603 or Opadry® Clear) is applied on drug-layered beads to produce
IR beads. The organic acid or drug load depends on the physicochemical as well as

10



bi nder solution onto inert particles selected fromthe

group consi sting of sugar spheres and cell ul ose
weoephereedl Fl ui d bed or pan coating may b e use#CT@S2007/061237

apply the organic acid and pol ynmeric binder sol ution.

I n accordance with other enbodi nents, the core

particles may be crystals with a desired particle size

di stribution, mcrogranul es, pellets or beads
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weak rug(s) are applied onto

barri er- coated aci d-containing particles froma
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15% to 50% by weight in accordance with particular embodiments.

[0026] The functional polymeric systems being applied from aqueous or solvent-
based compositions typically contain plasticizers at suitable concentrations. The
finished dosage form may be a modified-release (MR) capsule, a standard
(conventional) tablet or an orally disintegrating tablet (ODT) comprising a coated
spherical bead population containing the active substance alone or a combination of
two or more coated bead populations to provide target plasma concentrations
suitable for a once-daily dosing regimen. 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
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[0024] In accordance with certain enbodi nents of the
present invention, the IR beads conprising

woane7ioeeoscoat ed aci d-contai ni ng cores are barr Per/US2007/061237
coated with an SR pol ynmer nmenbrane conprising a
wat er -i nsol ubl e polyner (e.g., ethylcellulose with an
average viscosity of 10 cps) alone or in conbination
with a water-sol uble polymer (e.g., polyvinyl
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(conventional) tablet or an orally disintegrating
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popul ati on which allows i medi ate rel ease, a second,
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pm, more partlcularly of 100-300 pm, beads or pellets) of one or more

pharmaceutically acceptable organic acids;

b) coating these acid-containing cores with a water-insoluble polymer or a
water-insoluble polymer in combination with a water-soluble or enteric
polymer in order to program the release of the acid for a weight gain of from
about 3% to 50%;

c) layering said weakly basic nitrogen (N)-containing therapeutic agent from a
polymeric binder solution and applying a protective seal-coat onto the drug-

layered beads to produce IR beads;
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and a third TPR bead popul ation with a | onger |ag-tine

(about 7-8 hours), which allows typically a del ayed,
weust7avemd- r el ease profile over about 8-12 houPeT/US2007/061237

mai nt ai n acceptabl e plasna concentrations at 12-24

hrs, thus enhancing safety, therapeutic efficacy and

patient conpliance while reducing cost of treatnent.

Al ter natively, the finished dosage form nmay conprise
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and RePHiF dsidncement in an aqueous sol ution of
a) OflgaRing 1&@1 ghianl c@ﬁsﬁlﬁd of m{préshlﬁg g OLRvERE1 3Ly Of
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the present invention, a net manuf acturing a

nul tqféﬁrbﬁadétﬁRabe@dw%@’&b@WS@bﬁmrgd wHoda weakly |
nitrogen (N)-containing therapeutic agent having a pKa
in the range of fromabout 5 to 14 and a solubility of
[0888] nbreccomipagitionOEmprjsing oretorangst-bagfl pepudatiops (el g0

c&ﬂl‘ﬁx&u{gﬁ gf IRTQ% TR &Q@g@aﬁ?gﬂ %r% 151@&16 E&l gq{rope?f)es

preparing core parti

size distribution of 20-500 mm rmre parti cuI arly of
16D- Boeomppsitige digkitegratgs op cantadt with sgva inthe g eavity

phar gRGHbG khadd, YeaCo SRR @usﬁ?&ﬂﬁﬁ'@‘% wP@b 89T BimcRat i ng
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Wi th,, v%&ﬁitaﬁ%’tb@aﬁsu foﬁ@t,eri c polymer in order to
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f b nthaBbbradg WsteonsRed orapt, kapydly ietrgsesitit dveaigion ebirg into
LT ROGBmb N &5 OB Db NRLAREH 305, ABK PartduBiy 2
greater than about 75%, in about 60 minutes);
c) the SR or TPR beads release 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 twice- or once-daily dosing regimen.
[0029] These and other embodiments, advantages and features of the present

invention become clear when detailed descriptions and examples are provided in

subsequent sections.
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(baa}asradlk& (o)DmWMaMd) @Iooachmlventi onal tabl ets /
orally disintegrating tablets (ODTs) after blending

[o%i]h Raas ﬁﬁxﬁt‘?&{ a%%és%e%%ﬁ 8?5:?%% gog% %ﬂé%ﬁo@ﬁﬁﬁ e or

re ‘bead I ons tion
Cdyeadasqor@mct)wahsmaﬁusmpf fﬁPRVbté@ds at a desired ratio).
[ 0028] The conposition conprising one or nore bead

[089ﬁ“' 85 9fiskBesd orod- s&%p bf‘@@l@ BeadfcomBri@hgan SR Hgad

popul ations) may exhibit the | owi ng properties: a)
oighgc exdrporddining pord insdonerdgnca it aparticwan aspect of thiingertiona
in the oral cavity formng a snooth, easy-to-swallow

[0DEHP RS P Niubtrdred tRe kﬁb@se@ﬁrﬁﬁ{crﬁldq{ongSﬁJchIt&ge[cﬁf &stals

wi tthin about 10 m nutes upon oral ingestion (if in the
castadvabditfersnimtiosas E6T 1 PEGQ lflorm ; b) the IR beads,

taste-masked or not, rapidly rel ease of the dose upon

[oﬁw VeI mu%@ﬁes&h@m& 6516k of dipyRiSRIL oS ER Bhad dran

about 50% nore particularly gréater than about 75%
Examnpdo#it 60 minutes); c) the SR or TPR beads rel ease
the drug over a period of about 4 to 20 hours in

[093%)C hHIGNG nﬁtsﬂraa; tm felbatd12d 1118 ofchi®eMIURPR GeAE bfERRH a
predetern1ned delay (e.g., up to about 10 hours)

S FPIsdwImgrasv el X%RMR istration; d) the conposite
drug-rel ease profile of the conposition is simlar to

[0036]19 SIGL M ilMkirdtes (B kelkasefrefaeLdondatbatn Bly@sBMoride from
concentration Eroflle in order to be suitable for a

TRRybeads o pafiydExmaIs Skosi ng regi men.

[0037] FIG. 8 illustrates the release profiles of ondansetron hydrochloride from
TPR beads coated at different ratios of EC-10/HP-55/TEC at 50% by weight of
Example §; and

{0038] FIG. 9 illustrates the plasma concentration — time profiles of ondansetron
HC]1 Test Formulations (QD) and Zofran 8§ mg (BID) of Example 7.

DETAILED DESCRIPTION OF THE INVENTION

[0039] All documents cited are, in relevant part, incorporated herein by reference;
the citation of any document is not to be construed as an admission that it is prior

art with respect to the present invention.

[0040] As used herein, as well as in specific examples thereof, the term “weakly
basic pharmaceutical active” includes the base, pharmaceutically acceptable salts,

14



[0029] These and ot her enbodi nents, advantages and

features of the present invention becone clear when
wdeb@ioved1 descri pti ons and exanpl es are provi dedTius2007/061237

subsequent sections. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0030] FIG 1 illustrates pHsolubility profiles for

(a) Ondansetron hydrochloride, (b) Carvedilol, (c)

Di pyri danol e, and (d) d onazepan1 [0031] FIG 2

P S BT BB 0., SRR AR50 .
defired inwsibidqoert se[cﬁ&ﬁ 24ferdskdzm mﬁogdnl (Nﬁs-bﬁrﬂiﬁﬁg &erapeutic

cross-sectian,.of a T bead i Sing an coat ed
b iAing S0 EGTTER Al R O T E0ET LT L seon
hipadgd 4 ilbility asie Gloredthart T0®ppmIeAaipbinuf 6[80033] FIG 4
illustrates the rel ease of fumaric acid from SR-coat ed

id | s. d.at_djff t, t f EC- 10/ PEG
A, KR Ry R 5 Bt featie el BseSichee Tt
thah of ¢queisto aboutl 549y f dspkerintily éf thetonmskPR{d &ﬁﬂﬁ)@fb&lom e 2E;

035] FIG 6 ustr tes the .rel eas r.of
o]y etz BRleh SR TR BT Bt el e A v e
plEfeamp}f | gezﬁa th:{r%Bﬁt]QO% @nd iR abdokdaﬁitdﬁt}g&rﬂ?m%nm?%g@g@ ;
roril e setron C oril de rom eaas
g%ﬁtefs?l%fb? Ofﬁt%ﬁ % Eﬁﬁ%ﬁt@e L) ln[aﬁcaé%]hwﬁ@ors PREFY s witig
asdﬁeOﬂeqioaﬂﬁﬁomngfaaﬂlﬁﬁsu@u‘mmm@ige %hnhm{e@&ﬁ' @hkde from

TPR beads coated at different ratios

refiar o e ppieassp fbeaciive ée%aﬁyn%wﬁqﬁﬂedﬁle@f éﬁ%ﬁg%fOSm and
HaBRBBLedtyEn iRnlehifatéSiEAL B8lsd ATRr Ble¥8HBhed lag time. The term

concentration-tinme profiles of ondansetron HO Test
“Iegriipal sfiroies oD)erigh hasryless then gpout BY70) mere pEstigwplle 7.
s@&lﬁta@l?@om EJSE @ilugzls %e‘d%wgﬂng 9%811 atblleést

docunents cited are, 1'n rel evant part, 1 ncor porat ed

alppat 2ol Odypurs gy achistedby qm@mlaqllyowﬂtﬁcoarb}naamojﬁw@r- is
m'é&hblé Qn $hiterid %%fcyﬁalé{%% gh efRIcARMsS %‘ﬂ{}g#t?ﬁ%lﬁée p[hg% fgf]f) i or

res resent

used hereln as well as in specific exanples thereof
(004  Eprlpgs' nW@@kqd)pthermse all percentages and ratios are calculated by

weight based on the total composition.

[0043] An aqueous or a pharmaceutically acceptable solvent medium may be used
for preparing organic acid-containing core particies 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 polymers, which are available as dispersions or a
solvent system may be used for dissolving functional polymers for coating acid-

containing beads, IR beads or SR beads.

[0044] Many active pharmaceutical ingredients (API) are weakly basic in the
sense that these actives are freely to moderately soluble at acidic pHs, but are
poorly to practically insoluble at neutral and alkaline pHs. Their pKa values are in

the range of about 5 to 14. The pH-dependent solubility data for typical weakly
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basi ¢ pharmaceutical active" includes the base,

phar maceutical ly acceptabl e salts, pol ynorphs,
webterr@gi®oners and m xtures thereof. This ternmpCrusedw7/061237

is nmore fully defined in a subsequent section, refers

to a nitrogen (N)-containing therapeutic agent having

a pKa in the range of fromabout 5 to 14, nore

particularly to an agent having a solubility of not

re than 200 H of used
"’lélrcé1 PiLves pigd rﬁsglg?é% Fﬁg‘réd £ g’i Rapgre e‘ﬁ%ldawe’% soluptity ) ease
@f N FIG am}elroch]maa agid) ie amt 1 trg/raln Giile 2094 6 8SREGIBIIY isi f

for |nc n.into an oral
E SRRt s i s eSS A abens et or
Vafging, adonidt obDiYus fdH Bight @é e Eplly e RBsS sthan SRRAuby
QOW EF | n accordance with certain enbodi nents

TSRS S 28 Sikice peotipand Bydrocklagicapidpanghout 2
dbﬁ&bﬁﬁenﬂ@ﬂh@ oBFkl Wﬁtﬂl‘it&Ys MR iR sAPRYhe PR AoUr

following adm nistration of the dosage form The term
@&#%aHs 1jfer to e rel ease of the active froma
d aﬁlm lcifsﬂilee% ]@é%r@a%%@t@fﬁveﬁlﬂaf baficragiyesin ouganipy
@l Huﬂiﬁﬁd’[’lﬁé@dlﬁtﬁicﬁgkﬁﬁ)sléb&h B&idaddiRl. Ghrapdesiigncsd | ag
lag-tinme" refers to a tine perlod

t1ne.
fﬁi?&%ﬁeg %V 8%@%%}% hyseshioridgagxhibi adramatic insidasy myolublhty
oF ﬂbﬁifd&ﬁlylbah& ¥ctiRe tea bufer B 2 4QSEF (ﬁﬂﬁéig;)acids g‘b?éﬁﬁ% s s
u

and a lag-tine of fromat |east about

QMRS BYPoHtR oY ’c}l?gutt%%m%@ﬁw thmbtlﬁerazon@mmgmaba ©iF of
@@l RERIridlbR rans nselﬂltcﬁa{ﬂgg IF}%BYIYE‘?{?&Rg ?Iae%gsxcenif%laﬁ f]f

et hyl cel | ul ose and prone se pht

fumpiecsasiq in dhecatisgumio ﬁengr(mie In Gkdup @erﬂpm&t@gﬁw and ratios
BB aRAbIE, LUa@Je&i@ol Q]Xd ﬁéﬁkﬁ@mbﬁé G batsﬂe 108 Bl
%1 P?cally

conposi ti on. aqueous mECeU
ingseasqstvalbl @CIS@lngaqncen’emoumf ﬂray&clbelnﬁr@dp Corepmeemﬂrbyn g

cﬁ&%&?&ﬁtﬂg&%wﬁggaéhﬁ 139&%1 ICl ]Péygflng an

[ayering, viz talni i éaas
ealAncenoamt ampungs typicallyes le(ssaﬂlgz abosugﬁarld smﬁeme@le or IR

RARER Y U a8 AL b e o

cphiyimg i highadkend 1ewdr wbncentration b fibhdribeddd eapbaept . Al so,
an aqueous di spersion of functional polyners mhlch

rsio s Ql ol ve te
I8 245l o Bl BRAE SRt Be By i MG Bt ) ng
walhireferondeatd tﬁemgcdngmdmg Fllgmkaeadsd Nrn$R. beﬁd&-ccﬁa@éA%}e
lb@%r?s%% a%%Rpc%gélgﬁﬁea%})ﬂe%aon aln %9gra31%|aglgtcont ﬁgllg)cofaer ©

comprising a layer of a pharmaceutically acceptable organic acid in a binder 14

coated on an inert particle core /6. The inert particle core 6, organic acid-coating
layer /4 and a dissolution rate controlling SR layer /2 make up the SR-coated
organic acid-containing core /0. In Fig. 3, a representative TPR bead is illustrated.
The TPR bead 20 comprises a lag-time coating 22 applied on a primary SR layer
24, a protective seal-coat 26 and a weakly basic drug layer 28 applied on an SR-
coated acid-containing core 10. The weakly basic drug is typically applied from a
polymeric binder solution. The SR coating sustains the drug release while the lag-
time coating provides the lag-time (a time period exhibiting less than about 10%,
more particularly substantially none, of the dose released). Thus the lag-time

16



sense that these actives are freely to noderately

sol ubl e at acidic pHs, but are poorly to practically
wonswloa@ioe at neutral and al kali ne pHs. Their Pp&®US2007/061237

values are in the range of about 5 to 14. The

pH dependent solubility data for typical weaklybasic

actives are presented in Fig. 1. For exanpl e,

di pyridanmole's solubility in 0.1N HO (hydrochloric

acid)_ is apout .1 olybility
o, Sish S Soaie SRR L o PLIRRLRR LB (2P IRy | s
acid-Bantaithy c@b&d@emembﬁﬁbl R 1dle¥Rpydpegies bf botlstha diug@bd¥i ous
from Ei rapi dly undergoes in situ salt
a?%gﬁﬁﬁ?gﬁ? ﬁ ‘the buffering agent such as citric,
acetic, and hydrochloric acids and consequently, t he
observed solubility is that of the salt forned
in-situ. [0045] Table 1 lists the solubility
enhancement of weakly basic actives in organic acid
buffers. Three distinct groups can be identified.
Group A actives, as represented by ondansetron
hydrochl ori de, exhibit a dramatic increase in
solubility of the weakly basic active in a buffer with
a trace of fumaric acid. For exanple, ondansetron's
solubility of about 26 ng/nL in the buffer containing
only 0.05 ng/nL of fumaric acid remai ns unchanged upon
i ncreasing the concentration of fumaric acid in the
buffer up to 5 ng/nL. In Goup B, represented by
di pyri danol e, carvedilol and | anotrigine, the weakly
basic drug's solubility increases with increasing
concentration of the acid. In Goup C, represented by
cl onazepam the organic acid has very limted inpact,
i.e., the solubility enhancenent anounts typically to
| ess than about 3-fold. For exanple, clonazepanis
solubilities are about 11.6 and 6.9 ng/nL in buffers
at pH 2.3 and 6.8 containing a higher and | ower
concentration of fumaric acid, respectively. [0046]
Speci fic enbodi ments of the invention will be
described in further detail with reference to the
acconpanying Figures 2 and 3. In Fig. 2, an SR-coated
core 10 conprising an SR coating 12 applied on an
organi ¢ aci d-containing core conprising a |layer of a
pharmaceutically acceptable organic acid in a binder
14 coated on an inert particle core 16. The inert
particle core 16, organic acid-coating |ayer 14 and a
di ssolution rate controlling SR | ayer 12 nmake up the
SR- coat ed

17



organi ¢ aci d-contai ning core 10.

In Fi

ig. 3, a

representative TPR bead is illustrated. The TPR bead
waQowmepmises a |ag-time coating 22 applied onrPar/us2007/061237
primary SR | ayer 24, a protective seal-coat 26 and a
weakly basic drug | ayer 28 applied on an SRcoat ed

aci d-cantaining core 10. The weakly basic drug is
typically applied froma polyneric binder solution
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[0047] The novelty/utility of the formulations developed in accordance with

certain embodiments of the present invention is disclosed using ondansetron

hydrochloride, lamotrigine, dipyridamole, and carvedilol as examples of weakly

1
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predi ct abl e aqueous solubility, i.e., above apH of 9,

the solubility is <1 ng/nL and its solubility
woner@aems W t h decreasi ng pH and reaches a pl aC®a82007/061237

near pH 5; its solubility is about 23 ng/nL at a pH of

7 and about 100 ng/nL at a pH 5. At lower pHs (pH of 1

to 4), solubility is limted by the solubility of the

protonated formof carvedilol or its salt formforned

ubl.e t han.the

R S S e SR
alsdilesﬁl14tarna@tsolhylhtyrcﬁmsuﬁd>rlewliaanbctut anGpomi_.at pHS.8.n vi vo

absor |on ase the intestine | e
S S Seohtnmokierer St BR o brrs- I hest
reR8861 Rlah @ﬁh—wasno%ﬁh Iaﬁtv-eﬁiniulﬁg bfvat, thelj; fmmoaibleaat agdic Ipalls

Since.thegtgrug di ssol ut.i o er tellmt

wﬁgé;?r@fﬁ%f insgluble #fd Rbhotdr8 Qéwgawlaan apytip FFSleH‘f%ePfa}S part

cI¥mital§ a @pifdiiatt B804, 1Ak kol diltetabies sleGireasaly N
solubility, the once-dail y dosage formin accordance

ingplpble ghwatirn By had e lkaben i TeBnpri se at | east two bead
popul ati ons - one IR bead popul ati on and anot her TPR

[0oagd papsdiiel, b OB GRTREVEINNEdERL 0abaithtias JatiheliRekide
cores.  Ilap erjdone is an antj - sychotlc agent and

PIORFHES }ngda%atedafﬁr hp PR of é!&hfenapﬁgﬁ COORE Fed f or

dfshiRe ddaadhgRBe 1ebrt @aﬁluhae A%Y chifP¢mhétciaclahdanaerw t h
certain enbodi nents of the present inventiaon, the

cag¥idilpl ip imedigin Eass gndhis é@@wsw@ftvvéﬁe&aw cIhgdmanepiater er s

dé)s%.%é ric @}%‘H@%@ gﬁe&fvelyaaﬁgorﬁéd vpB& o P hiktiRion igh 4 N
formati on of acidaddition conpounds is prevent ed

teppinalplimieptian hgﬁhﬁefsﬁtbﬁme%mﬁrlﬁrk@ Hepygselaily Aesingmier
#%r}]e @Fgan{i’lﬁét%n @é’o%{mé}agu;l &%M@Aﬁ'dxyo*aﬁﬁélﬁ ﬂfy% doBMET -

! coat1 ng nenbrane thus applied pr eC| sely
regondrapfl sniahee padibe gompliscs. Hearcdgelrixstsas i dacswatggnd B

f
o GBI e BB kR oL IR IR e
plediotabﬂle GWEOYS $ohbilitg tiiey @baye meBoff 91 the scddsibig’és fbpgmdfantihe
itd so%%%elgy 1nc?<i\;/|1$eers] tvs}l%nde%rﬁ ; s(1:ng é)ﬁrp%d acﬁeéﬂ pﬁ]a%atu n@?r ptﬂ § l1§
soduhibity liscabenteXd (o). Iaeapﬁ df 7 dndrabbuer1 00 ag/lmleat aq»H SRdoa¢red

pn it 1B R RS AR it o e PRy oftee B PRI 4R st e
C%ﬁiggl drErtg rsjzﬂi‘foﬁﬁ RemMee i sirs OTHOHCI dakt.foriDiks [LHBS bdlﬁlﬂe than the

PEIERE RN 00, SRt 00 SR Ly Those i e
tr?'gﬁd*ﬂ E/ E@?rﬁ 6hivd gbReptidn fdedres@B/itiig tHRHitestinb & O flolvihg
order: JeJunum > 1?eum >colon. The highest absorption was achieved in the

jejunum at a neutral pH. Since the drug dissolution is the rate-limiting factor for
absorption of carvedilol in the distal part of the GI tract potentially due to the
decrease in solubility, the once-daily dosage form in accordance with one
embodiment would comprise at least two bead populations — one IR bead

population and another TPR bead population comprising SR coated organic acid
cores. Iloperidone is an anti-psychotic agent and Lamotrigine, an anticonvulsant

drug, is indicated for the treatment of epilepsy.
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desired BID (twi ce-daily) or QD (once-daily) dosing
regi nen. In one enbodinent, the inert particle may be

wa 2807ga009sphere, a cel l ul ose sphere, a sili conpdrmseae 061237
sphere or the like. Alternatively, organic acid
crystals with a desired particle size distribution may
function as cores, especially for Goup C drugs, and
inthis case, these crystals are nenbrane coated to

[O@ggl? I?xm i angec\lzvgh %6?‘!881%0(11 h&l?)f th%%ré&ﬁ%vgﬁtﬂﬁle
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W%V and the co osHmnadH;Ig@eﬂis or&gge .SR
iy qrgenisacidery SR ceaiing, drpgtayer P Eyrhes
oﬁéﬁ\é@-ﬁedtalﬂ%r Rt M@ NTHLA 0 dF ofd2Ric@Eid@nd the drug-load
di ssol ution/rel ease fromthe bead, ther ebué ens u{)]ﬂg}

it fhaeore Well daperd orethe daig. the dofst 1‘@%@%’?@“}7‘}0 ity 5o

ﬁ{lﬁ: !:e%e'np anpélmtngﬁloqrh'dﬂ 1158 | BRSEKileA HEBE bk BSRStos Of
e 1 nvéntion, the acid-containing cores may be in the

sélont am arfpropiristecroaniifdmefcidder qoating qike iR cora o drkieN? %ar ed
I t bodi

B OB o NG0Bt AR M i

tlm mermparta:ﬂﬂ wesbabegar sphare5 achiwtpserplepra wsilispy digride ﬁ&lere

y
o IR S Boele B AETRY SxESED o SRR RBAARRELY
d&uﬁnu%m@afumamm askcories, ebmyiethefbr Oniup G drugSRdivdhieease,
aC|d ontal beads fr I riC bi nder
t](eée ‘@ryﬂglf) &) C ot %C{]‘%c? g ag?]cr) eeécg:? |"‘%/ﬁgé%l é{eal - coat
ammmesmﬂgcaatamedtb@ﬂimehtsgs pjaicmmzedswnlln thatsof Qpeading {or )

Clear o Ph 60 rreII 10; 3 cps) to
e?’%‘f‘?ﬁof“ﬁli%ee’ﬁ §Seq %1?‘9%5%%?3 eaccllc?ug cont ai ni ng
| R beads may be coat ed twi ce-an inner barrier coati ng
[oEs0hr Bnecotlitte svith@he aspeet9bitha ptesenp ivemteon, the cqpe of the

L I TR T T N Y
dedired muai p&frﬂd:lél siod erindngaopaytiods sulclm amm‘gam;aher@hyvmd Withan
o?grym%ralcn% ﬁ% gﬁ}rfmér%inder 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 and
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produce TPR beads with a lag-tine (release with a
del ayed-onset) of approximately 1 to 10 hours upon
woned7/oachoi ni stration. The wat er-insol ubl e pol yrer/vanm7/061237
enteric polynmer nay be present at a weight ratio of
fromabout 9 :1 to about 1:4, preferably at a wei ght
ratio of fromabout 2:1 to 1:1. The nenbrane coating
typically conprises fromabout 5%to about 60%
efer at%@y fromabout 10% to about 50% by wei ght of
Sl%%ﬁ PrFaRICr CPRPIRES (AmcE-Rblels ahat Tdnonmen
BRAsH FBAE orghf6 adil a%%%n%ﬂldéﬂ EMSS |0¥t1(91§11§: ﬁﬁ&@&iﬂﬁ@n{s h a
conbi nation of a water-insol uble pol yner and
r| c Q in the aforenentjoned am)unts é110052]
AtV a(c?fé}ty}éa@wécfb‘ie agaH TP SHasdiioh faered gatadhe Fhor m

REEO ﬁﬂlrhdi\ig abid-cbR@inRg SRR trok WSIHh&IR ViR &%54113%1 ZPtR h
e

beads al one or in conbination With | R bead

i B RratOE Al s copiisitsry ddpbibie pekymiensuch as
R fh QR Pﬁ&ﬁd&céaaééﬁwl%@ndsmﬂi %gs) Ec?%oﬁﬁ‘ﬁ@ béddBd)

beads. IR beads w t hou aving a tast
TR erabadimgnL| thaxirag Ferdainiap Il%jbcraéas wax be ghtet fiwicoe ak finper

ARk Goatthy Qleinﬂra'hg' with Q%Ja'ﬁe? Hrﬁgﬁﬁ %ﬁe} (e teﬁ\%cg%o%? nut es

approxi mat el 'y m nut es,
2| QHE OBiR qqglbmamn ‘arﬂlm wa@t—&céuhlmplymcfr atuas tag-timesdoetdhg t h es e

Reas |
e Y Pkl BERLE pPREL Mook 15, PG bl

rerdyee THR beeds gatb e ﬂém-tmleé tlﬁa?.almﬂ’l lade]byeﬁh-dlhﬁ)‘lof approx1mately
¥, ¢ one ho
O BB oty SR T SR kR RS i

prbheamey bhpresmnitlayweigis ratio df ftgmGlV@ft 94 tpaboud 4 oﬁreféﬁbtyo
tract

EP PRI ok R 205 Tt TrpSRRcorb SR or
caxdpmses ﬁbmabou‘nj"/{ 10@b&]t 66%eprsfe%eyrﬁom Elb(tﬁﬂ%]()%f:b Aob50% .
r uf act uri ng phar naceuti cal |l y
T PRH Dt P eTse S P AR GSRb sk
bms enaly istmdly bqowaeeawldha dobRase JTaanhiR Rl 9@%1&&“10”9
nor e . weakl| sic actives conprising SR— coat ed
a‘&F i RO g’&qfanﬁlﬁﬁgéqrﬁtﬁnﬂ@neé@m@gm, . e., a well
tlrre controlled, series of pulses so that the active
m)geht Sheandk daﬁkﬁleaﬁlc&lveb@chﬁgam@tﬂﬂ%g%@&ni RchBInk to the
rated/isol ated | ag%mnol; cone i.nto contact
PP SIS SR SPmPser T oAt TeRAaT i SRESHEUITELE baves |

whiethd asia g)@Tf Iﬁﬁy'f&o@x@ﬂﬁéTPBa buds AMBEAELin Ybdifinfiof m%s%t- I on
fluids follow ng oral ingestion. The

mang(gg étgm]e 'fitﬁ,]r %g (IB} brads J& beads without having a taste-masking

membrane will provide rapid release of the weakly basic drug in the gastrointestinal

tract within approximately 60 minutes, preferably within 30 minutes following oral
administration. If taste-masked, these beads exhibit taste-masking in the buccal
cavity and substantially complete release of the 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.
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exhi bits conposite release profiles of the active

agent and the acid that are conparable, nore
weoaod7iooudar | y, the acid-rel ease profile is sl orer/ushmmnoci237

that of the drug so that no undissolved drug is |eft

behind in the dosage formfor |ack of solubilizing

organic acid. [0054] In accordance with one enbodi nent

of the present invention, the nethod may include the

s . qf : _a. providing an.organic acid-cgontaining core
@ggﬁl cjl%g p(eé?rﬁ%,we thoncﬁl%é’ﬁ?‘ﬂ‘?eégi“&?t@flg%rt‘%ﬁnu%‘@ﬁn&adesi red
pathicehtically glegait Siltiphtithl e dagefoRAhhvifd Sl MR Shilg an
[ er.f‘e artbcld_e ée.tgq., ? sugar sphere, a cellul ose
%LET?E &eleage bpadinoppatims of ene of Bives weakly:Resie aefivas eampriving
SR-g8dMdCorfatiThcld-QmtaAniROEHORT b Ca RENERE SRl QBYes f-
coating the organic acid-containing core particle with

SeBR T 3V rernie and the apidi betngmgpaitedinvierller - i nsol ubl e
RPANIBTs0f1A MayB8, Eot orhEiPYdoRakt WikiPS S Ykl ForllR.

viscosity of 10 cps) alone or in conbination W
adttion campemmieunsid thy desage Eorg. compriniodonectoyittREtssdBGipn or
BOER eI tRREs Y5Ehwi iAseshiydr '

matlhyl celd?_ul osse phtlﬁéjaflgltlggé(gg%g.ﬁéﬁg{agggémg}usgﬁoﬁufﬁdng a
xhipEp copppogitsmeishieyprofiles of tiragtjvaorgent anth éhe SRddioa ted

j ' ki 0 artd.cle.to forman. R
BhARANE G DA O e M S SR RO e
drp $9etbat npjundissalved Hugiioleftbhiad indbedoshgesomubl tacpof y mer

B BRSNS ordall; ination wth a water-sol uble polynmner;
e.u ap]lrIJ1 ﬁ%gw%g ag-tinme coating nenbrane onto the SR

bead with a solution of a water-insoluble polymer in
[BQbi Fragqcendange mithaome embediinentaf the preatrit mvefiticabhene®iod t 0

maAndifie B B g.i med pul satile-release drug particle
(TPR bead§. p?@ J)55] I n accordance with certain

enbodi ments of the present invention, the nmethod may
i Nl uBviding agtosgsmicaicid-containirgt eraprsticlag. l, R bezadis abiy
sol vept, «GPRGEL Yl ' - r-insol ubl e polyner
(e.q. ?&gt hyl celfgu]&g%éﬁ\évl\% %lﬁeadé%n%uglﬁn\%% aorguqu3 f/o 1S n
cps) Hegmertgle (¢-g., ¢ orgsi sphtieorcellilbée sphgasisilesn Hiskide

por e- g}ﬁfef@ [ayérgd Qith af grlggllng Mi& %Er?l%np%iy%zeriic l?)inder solution);

b.  coating the organic acid-containing core particle with an SR coating
membrane consisting of a water-insoluble polymer such as EC-10
(ethylcellulose with a mean viscosity of 10 cps) alone or in combination
with a water-soluble polymer (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 onto the SR coated organic acid-

containing core particle to form an IR bead;

d.  applying a barrier coating membrane onto the IR bead with a solution of a
water-insoluble polymer alone or in combination with a water-soluble

polymer;
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accordance with the disclosure in the co-pending US
Pat ent Application Ser. No.# 11/213,266 filed Aug. 26,

waQeE/00e9bl i cation No. U.S. 2006/ 0105038 publ i soeaskm@y/o61237

18, 2006) or by fluid-bed coating with a

wat er -i nsol ubl e polynmer (e.g., ethylcellulose with a
mean viscosity of 10 cps) alone or in conbination with
a gastrosol ubl e poI yrrer (e. g , Eudragit EI Q0 or EPO

i d US
3, SRS S S A R R0,
2005 o watbdingditlopolaer it kcdnbizdio6 hv(iXﬁ B GﬂIénqm halratehed

ol ciobATOa] Bl dyt hOR B dlCE et A ?@8?%5%@

in the co-pending US Patent Applicati on Ser
[0035]256 a62dahid with d8tthin eRibodiRRHES of B btasminvemhohaloﬂxe U. S.

/0105 | i shed May 18, 2006), the contents of
mﬁrg‘ chlg?fhgﬁg forth in this paragraph are

hereby i ncorporated by reference; ii. granulating a
pawd etastermesiinglRdfeads susghrentaoamshetiorswitha astereselithlel  or
a sacchari actose and cr.os e
cxamptebintE e MU e ER P BN ER i Bl

Pat endonMMirplibic &ith @ gasﬁesolumbpdte-ﬁﬁmsa(é,gl @8&lciul cefboﬂqcte) inl9,

2004 | i cat S. .2005/ 023 l i shed

oot obrotros S diRinsite 3 PR AT DGR EAs EHOL RSP RARER,

i nco awn% £01/by3, 168 fHEEAGE 26,205 (Rhblition No. U. g

r apl endl n one or
I TR TR s B b T B G

co g}n m&sxgagbmwéé Ifbflytrﬁ&t(ﬁg Uaaﬂgaluld& wandschi BBSILHE 1(0| ),
an or eaads romste a lre

pr ovi P& OMF&E i1 ombatian Hﬁ? gﬁgSEP%E%‘ﬁ’é Qsilrffl?fzeg ’L:“dofa

rapi dkyod SPEY fia06brddnes Rk aﬁlahs@@sﬂré s b pending)usgand

ot her_pharmaceuti cal ly accept abl e exmzpl ents; and iv.

conpriadt AgPREOLREMF | Bt S ¥diled oty 13, AR (Bricryon

di si ny&qr. §t2009/067%@h%1§3h§1%94ﬁr§ '1@@06(9%%%%%&9@& Rre-One
or nore weakly basic dru whi ch ul d

di si nfoengrde-&. elcivn qerhenat rt dpcergiricy aflﬂlrﬁhet dﬁ%?%m@@athe
cavi tc%hﬂ g&ﬁﬂg U] P%teﬁngéﬂEauo%as%)’ N FIBel BWrRiisREnsi on

and exhi bitTng rofil
2005 (Pubhcatlon 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;

ifii.  blending one or more TPR bead populations from step (e) alone or in
combination with taste-masked IR beads from step (1), and/or SR beads

from step (d) at a desired ratio to provide a desired once-daily plasma
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suitable for a twce- or once-daily dosing reginen

Wi th reduced incidence of adverse events incl uding
woam7oenpl i ance. [ 0056] An aqueous or a PCT/US2007/061237

pharmaceutically acceptabl e sol vent nedi um may be used

for preparing core particles based on coated inert

particles. The type of inert binder that is used to

bi nd the water-sol uble organic acid or weakly basic

drug to_the inert particle or to the

ER C q%ed

aci d-EeReappilligpsisimenicregrnyes Fqm sep ﬂtan‘g% 1y water
sol ubligrneedlcaPPRcemidBlpidingar s, such as

pol yvi nyl pyrrolidone (PVP or pOV|done) or

hydr oxypr opyl cel | ul gse be
eq STER e S e ha Wi (K D P e BB Ted 1o

the | RafpkisRg rt&fuﬁé@dosJ yporeat npre vtrd?aﬁlybjaﬁd efugs svhihedbudt  a
concentration of abo 51t0, 10%

orgaﬁﬁ@dbﬁhﬂm@FmFﬁéCﬁﬁﬁﬁVVhEﬁg?GT@FégmﬁQ%”%%mnnmga

pref egally, e&ﬂf&&@ﬂ&lldwﬂsu%ﬂn&oﬁ ot dxRbithng sk ipfyTild N
solution or suspension form The solids content of the

drug suitalle faragwiserseara-dadly datiye arpn gebardrsbingidenche
appl i Fer-1M RV} bapMary from about 5 to
3096b§@§gggﬂggﬁé%%ﬁw%%ék%ﬁ&?ﬁémVISCOSIty of the

coating fornulation and/or drug's solubiljty. 5%00511
[0056]a cémrarsPRSOT RPRATTEETHEFaLl Rt RS APy Nt Med g} G ahpeclse

i giegax‘}l%;b&?é Pk es @)%e@%n Q‘@Me(ﬁﬁerp%ﬁﬁ’@ése dhBY¥ype of inert binder

[ at 1 on, é ranul ati on foll owed by
thesos mm tohigg #@rvmrzsahlb rggpicgid|oB VEHGY basicylrug to the inert

Hh&lé O tto"ﬁ}?é &t § teﬁ@@ldod'ogﬁﬂllnfg Rfd 19 not@ngéam g6 usuﬁﬁdvater

t1onal er har maceuti cal |y accept abl e
S<étxtd¢ pi aéwfnsl s@laub@: bmdﬂsk srehespayviméryselidens (BYP B pevidoge)

of @%%}(E}glrog#lgelfﬁlﬁ glgy ﬁ%@é@? QIEBP H&eﬂn‘&g be Med@t efr}yu' d bed

suc CG granul at or,
cgrcamalnam egpatplo of bﬂmﬂ apghitdtndednetpartihe Tlmcaﬂﬂélse biader e

T TR
wgﬂc[lj( baslcasyg majoba‘mieferabbd)r@pml i ﬁli'id dogting Hichilgiondn kaletfon or
T e R R e L S
o ot soul Do a5 hidh as. 959 mwmm :
AepEuaE o RB Y 8l Fharne For pHEr g e B e

or conpressed core. These acid- containlng cores are
[(msa]t ehh mmﬂanamwﬁli{ommmqntsi, the otgenid aQig-chatyieinﬁgmgrean d

mﬂﬁ e %é %15) o %ﬁlarﬂr% 0% }P %r%}%dl&%%lfcgn { ﬁ%? eRtrus 091058]
sﬁh’étcﬁhzﬁﬁmi @1tibldighg Ga6 etcra-bletdk 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-tablets (about 1-1.5 mm in diameter) to
produce organic acid-containing pellets. In these embodiments, the acid content

could be as high as 95% by weight based on the total weight of the granulated,
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beads w Il vary from about 5 to 50% by wei ght

depending on the relative solubility of organic acid
woaoEmboose, nature of the active, conposition BETISL007/061237

barrier coat, and required lag-tine. In one

enbodi nent, the acid cores nay be provided with a

barrier-coat of a plasticized water-insol uble polyner,

such as ethylcellulose (EC 10), at about 5-50% by

é’i@lﬁl@&f orlcBmpldStaLte Jf'ﬁes@&énﬁj C(Srgél%ﬁ% EorQ; a?% c@a@e%% an2§{

hours. In certain other core
wapbee pos{d deeHlaxping sad b@qu@nto@dmg vifh fanq:tioaadtppbzmsd
et hyl cel | ul ose and hydr oxypropyl methyl cell ul ose

[Q)USISI I OrRe |1ﬂc9\§i(ﬁ)al B&l}nﬂéﬁ@éo@tn(é’"gn A)acAl oﬁ@&#g b 20 fl@y

Rbeads are coate

‘@ﬁ#ﬁ?/‘fnéléaamfr%rs@bqulzttq@% bit weiglkGBpdndingon et relativessohibiie
Jf*b?gaq{caagxdrt@ Lc%@é nﬁl Mﬁeo&hgffe q?fﬁ%cgspuotn {h[ CINE Ny ce 8?1(9

I'n yet another e di men Fhvent
I’Pﬁiéfeli ReyEa In pag emipdihent, ﬁhmmmsmatylbe @rgmdad mmher

B .c0at

(GO Pt EfflolRa S Elpslie bl QB S Hhcotone g,
MR agmougéﬁﬁ%dfy edight to SitainGBe dryd Ma@mercabnﬁﬂ 5ot shdubte In

W N 03|t|on
ShigEeL 050 O BN D08, b I ERTBE 42
nmeclmzﬂl eftrpdretulasceni ipdrokypndpyt aemlrcam@e @grpﬁmaﬂbét?% red

S dra rofile and
P50 PR B MaBP il RuadCelccpirgadp The
edryagﬂuiosedECaIOE mssezq% by ivkight tb beivk &euﬁ@giﬁemase
barrierlsgh oat g and %ER beads may_ be
SEPIReA & ?@?8& f #9113 verotst sreRadpppnpeiibepraseat
@068 tHIITR Dedds oy Mot RSirbvgedaFitd Ry B%@ﬁooah@gs b KB Sed

ed with a USP (basket s

{ {
gt r%%aoapw%%??&%ﬁalﬁgclger@ba@aﬁﬁﬁsmééfqrmmghﬁgmo
offkboaif 350Nyt coatt&ls Wi drigy- ;eaase%mlﬁgme@ fSthg of

SR and TPR s IS conducted in a ratus using

cqmpQgiion;of the Htﬁl@%!e dﬁYwadM@mdpaluwe@ghtszoﬂim&ymws #90
ifborfibt RetdMN tdd cbiaddErodk bt i Ll cﬁ%?écg%%?eﬁiet p%?llille ng

at. pH = 6.8 obtained by the addition
app3E tims pyior tpapeeeidileidmardse with tine is detern1ned
by HPLC on sanples pulled at selected intervals.

[4030F 1Theldi@s/fei B ReabdSHHARE ﬁ@m‘@ﬁ%@ﬁs rbaHkF/[SR%gtted Béadg S

gelease shoul d begi'n several hours OW ng ora

TR heas say B¢ defarpipedacenriias taibe flawingprers fure:

concentration to besuitable for a tw ce- or once-daily
[0068] NDissgiondbtingleIRMBhARGta QB bR ASF héf BRbidRABted with a

USP Apparatus 1 (baskets at 100 rpm) or Apparatus 2 (paddles at 50 rpm) in 900
mL of 0.IN HC] 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.IN 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.

[0061] There are instances wherein the onset of drug release should begin several

hours following oral administration to provide adequate plasma concentration to be
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half-1ife of the active. In accordance with particul ar

aspects of the invention, drug rel ease may be del ayed
woaoo7ipomo about 8-10 hours after oral adm ni SPCAMISLNT/061237

[0062] A single targeted sustained-rel ease profile

over several hours after oral admnistration, with or

W t hout an imredi ate rel ease pulse, is provided in

accordance with certain enbodi nents of the present

0063 ueous or .a ar ma |ca

syt oo ke et e T e BORE PR Shfibont o
helf giddfehedetive. Clant@idahegwidopetidair hipette st the lnventlon, drug

rug-c i, Ni | R Beads | ayerin e drug onto
e e By et oo vRde Sopg T hieT e O e S R0at o
aci dcontai ning cores. The type of inert binder that is
[atmep Aa;ntg'ler"rﬁirgtehe Su&&imﬂ-r&@dselbdoﬁlemvgﬂ%ivﬁaHQhﬁ after drhie
inert parti 0 dr.ug ont 0. SR- coat ed
SRt e 1o HEou: P T E G et SURAES ool Lol e
a6dordah€ohiat certafl/ siibodiGRh1e D€ ths pledilt trvbitiveer s are used.
Representative exanples of binders include, but are

[Ah}&é} |0|le 6%%’%yﬁt &ﬁé@ﬁﬁag%q%ﬂp rccrée%l %%gfvergt Vl?i)uim may be used
fdsr)pderp@ﬁygamgm& soid- bdﬂteﬁ)tﬁﬁg ccﬁaphﬁodysadrldydgc@htauﬂlmmeads by
oL%f : | ene axi de, I%éaccharldes suc

as
e ﬁnt"vwﬁ”c"r?“‘isrﬁk}c SPRaL SRYETPR T o g%ﬁ%‘?
chhifihg cédes ON@l typeasF leaender thaf ix hded @Sbihd ﬂfe@@fer—saihBle

bi nders are.typically used at a concentration of fro
orgBigAcid et alemml? %}e&ﬁaklﬁoe%ﬁwg RER SBeghEdergeores |
id 1o EditidaPlt W28 S wHEEEbIKe bra¥@hollan8/oPEdetbnOkolh b€ binders
phar maceuti cal active include sugar spheres cel | ul ose

a’é?dﬁ%dr dRePERsental]ve eIt A pinders gﬁwé?@élt b oo bimiled it abl o
p%&&lﬁbﬁolﬁoﬁ@(mtﬂyﬂﬁﬂ%ﬂ s (reﬁglceﬁ@o&@mm sugar

heres for maki ng coa beads for |ncorporat|on into

by reemkceﬂléemwahqxwﬂkiéﬁﬁmub@%smwns @§de. spheres for
Q@Qc%m@%&gasbﬁm] Eh sthlraﬁ %}H&f Iﬁgj} erhlésgﬁfg é&rhléa%ed

formulation). [O Exanpl es sl C,

imivatero glephol. peterprr atixivey thereef: a’ﬁedmnd@rsageetmplsalhawch@ aa
c&lé@n&a%oﬁpﬁfr&ﬂg%t@%té Wﬁ‘bg _xghﬁ to 14 include, but

re not [Imted to, analges anti convul sants,
antidi abetic agents, anti-infective agents,

[O0ed} nRensesastativesnertprrtighsrrede daveehe agjé A the pharmaceutical
2@RE ifc R @@éa& EpHRRS, Q%ﬁulos%%f)}@r(%\éﬁé GHbGH dl%g%ﬁere%

(central nervous systen) stinulants, ne receptor
seitgbleipsttisle sgqudjstribution (e.g. 20-25 mesh sugar spheres for making coated

beads for incorporation into a capsule formulation and 60-80 mesh sugar spheres

for making coated beads for incorporation into an ODT formulation).

[0065] Examples of weakly basic, nitrogen (IN)-containing therapeutic agents
having a pKa in the range of from about 5 to 14 include, but are not limited to,
analgesics, anticonvulsants, antidiabetic agents, anti-infective agents,
antineoplastics, antiParkinsonian agents, antirheumatic agents, cardiovascular
agents, CNS (central nervous system) stimulants, dopamine receptor agonists, anti-

emetics, gastrointestinal agents, psychotherapeutic agents, opioid agonists, opioid
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enetics, gastrointestinal agents, psychotherapeutic
agents, opioid agonists, opioidantagonists,
wanbvi7/e@iol ept i ¢ drugs, histam ne H2 ant agoni st BCT/US2007/061237
anti-asthmati c agents, and skel etal nuscle rel axants.
[ 0066] Representative pharmaceutically acceptable
organi ¢ aci ds which enhance the solubility of the
pharmaceutical active include citric acid, fumaric
aci d, mal.ic..aci tartar.ic.acid acid xalic
s Rotp IR ety Hottipa Rt o arr B R haRfit faerBrne
arldakélenalahuslegéntatsaci d t o pharmaceutical active
typically varies fromabout 5:1 to 1:10, nore

t I I bout .3: 1
B30 afahesirsor PR AP R pdoehGuk pright o o Mg e
thR&ﬂmﬁE@rmtfate|puarre.xaﬁpdlasm@ﬁndm1@eﬁﬂ¢ asd furhdriz apil, yake s

ef ul |n the.i.nve th cIu ethzﬁﬁeljulgﬁe
aciD AR Y SHGIE 50 P S AP Rt g SB35 8o  om
1iIBASH na‘fl@ﬁférgdrﬁks&lﬁ@%h@h?ceuﬁ&dl |aﬁtiv@3ﬁn@(1|§tv&ﬁ£ ﬂmgt shoat e,
neutra copol.yners ase on et ate an
5% Yy rmrﬁa%ml%{{yeﬁor% Ahout 3 %3 Wgtg%rl.sem%md

eARIdRAGHYd ike (R6deft iBFhA6E W th quaternary ammoni um
groups such as Eudragit NE RS and RSSOD RL or RL30D

the like, Live e a t sol ubl e
BR1l ePeestrbdiee TP L Y ie bR PP TR gaeriy n the
P&t lhﬂamldlewlhmebum8 Sol;RMY) %ceﬁ&@itf@)é)(ﬁfilﬂ@)l?ollllcoat SR#BOD
ce ul ose I ox ro ce ul ose
frm%/%% Pr;‘PF]éH%Sng‘F%tal CN%&H%? e qu%éfepﬁm%opdymﬂs base
OIR&m%@meaetnuY&t@&aamceﬁat@fcoscnyﬁérg 6f RONINHRE fethagild 1N

the invention include esters of cellulose and its
acbPRYity auatqrpasy pPrGREM QRS feehghERdipgit WE, RS and

REYVSD, R VR RARYD HBIHAYKE eR Pl Omgi Rk abiad & wakydbRyMPr opy
met hyl cel [ ul ose acet at e succi nate), pouxylnyl acetate

poivmeTa pwslel in rinvepfininfedepelymy pyiplidone (

h B, 15»6%@(‘5@1\@@)0 HOBLRpaRdnsle HRe), These

{ﬁﬁ%ﬁﬁ#g'na %ﬁ used as aﬁ%r§E% mggr or gn agqueous

paystipdensighieol, Suhthe tksmercial |y avail able material s that
may be used are nethacrylic acid copolyners sold under
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Rohm Phar ma, | acefate (cellul ose acetate
m thestent @")ceﬂtrlma@m draryaiOise (aeelpse@getate phthaletsr i ¢
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succinate), polyvinyl acetate phthalate pH-sensitive methacryho acid-

methamethacrylate copolymers and shellac. These 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 (L1100,
S100, L30D) 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.

[0069] The enteric, water-insoluble, and water-soluble polymers used in forming

the membranes are usually plasticized. Representative examples of plasticizers that
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acet ate succi nate aqueous dispersion) from Shin Etsu

K. K. [0069] The enteric, water-insoluble, and
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are usually plasticized. Representative exanples of

pl asticizers thatmay be used to plasticize the

menbranes include triacetin, tributyl Gtrate,

triethyl citrate, acetyl tri-n-butyl citrate, diethy
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totaNgolidey. r i er - menbr ane coatlngs or to separate the
different nmenbrane | ayers by applying a thin
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befsre byiiagtie )baltﬂﬁ:ﬁdlambfahe anﬁﬁgsmi? Itd:‘»se@.ttﬁtb tidsdifferent

R PUB T oy Cie eg MO osH AT M (o
PipRaioRES03 me@ﬂaadn@gmeﬂy £, SWaTd HaMceis tyPlicallyieen et i on

into t ese time-controlled pul satile rel ease s¥ste
PrTEE THeR apekexy Prodpellulpse (RERC) SR drves Kiseasite ghylcellulose can
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ni trogencont ai ni ng bi oacti ve noi eties having a pKain

I e. of fron1ab ut 5.to 14, a_ solubilijty of not

Whﬂ'ﬁ T?*ﬁgﬁmf@éwﬁ@ﬁa § mprglinysuabe fop pgomporatiqn} gtoghese
tirPtdniellepulAERircl6RS SystethsTRIInHRIWeaklY badic Rdvé. 8 of not

| ess than about 100. The drug substance can be

phappaseytical PErEdPRth deriyabives, %‘fsaléﬂw%?fﬁ%fe%@lch emitipegtcept abl e

coﬁﬁﬁﬁﬂg%&acﬁ{?é ﬂnbi’eﬁé Wihp 2 PKQYnetHe PR 6&’%‘&1‘1 Q&hfiﬁ{o acjivity
i n_hunans. 072] Speciftic_exanples weakl y basi c,

sobilinngfenet {nN;e té OQPE/Flﬂgatﬂ RErd |§§u{ﬂ}dca ratg@ﬁﬁ @ﬂmbhlalmt
dodé foRembilin} Ak & Oftiot kR4 BEL002 TRE ek %?Hsﬂhoe can be

derivative indicated for the treatnent
selegtad femHhesipe ofpherarnsaticdly aspepthlahenicplentities with

pr@%q E)Hﬁﬁla@(ﬁj)g&l a@ivity in humans.

[0072] Specific examples of weakly basic, nitrogen (N)-containing therapeutic
agents include without limitation: olanzapine, a piperazinl derivative indicated for
the treatment of schizophrenia, ondansetron or ondansetron hydrochloride, a
selective serotonin 5-HTj3 receptor antagonist indicated for the prevention of nausea
and vomiting associated with chemotherapy or post-operative surgery,
dipyridamole, a dipyrimidine derivative indicated for the prevention of
postoperative thromboembolic complications of cardiac valve replacement,
carvedilol, a beta-adrenergic blocking agent indicated for the treatment of heart

failure of ischemic or cardiomyopathic origin, lamotrigine, a triazine derivative
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sel ective serotonin 5-HT receptor antagoni st indicated

for the prevention of nausea and vom ting associ at ed
wWoi20d7/0000900t her apy or post-operative surgery, PCT/US2007/061237

di pyri danol e, a dipyrimdine derivative indicated for

the prevention of postoperative thronboenbolic

conplications of cardiac val ve repl acenent,

carvedil ol , a beta-adrenergic bl ocking agent indicated

. for e _treat it of heart failure of ischemc or
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and pediatric patients, ol anzapine qr phar eytically
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pagéfely uScfile The eERt Iy srbemtsidarr itk to anyiades oy, 16 drug
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comygssiana gud grallv.dppieamarinniablels sompresrd yoies siofreiblt i ng
pre@oBp?ising BRY &S84&6 bé!z%l'p@%ﬂ?doﬁ@fcﬁ‘ lo¥al bR RLratRIn8S Provide
conprising one or nore bead popul ations for oral

tapgghiKa peoffifea in paticnts inpregd plfeeatregnt ethepruysngenal tablefsyapidly
b SRetr) B ol IR TP ropidl) i ERENA A Offlct it
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N e
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inf Ol e sl g iy ehirgt TR EL PR o

lubdzhGorB)teRiao Ateioamp bk hetnd dieniprict tb adthbssphess equi pped
with an external lubrication systemto |ubricate

d.di Jpri.or t ,on. [0074] Th
P AR Gt R AR R e talR RS S e o ihe Mpsu o
cotlpsisige oficdrnmore pulpds) acingith i eredstemine delaly&PSysetzaad fthewl t h
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copteasfbon 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 OF Crin.
[0075] Example 1:

[0076] A. SR Beads of Fumaric Acid
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concentration profile upon oral adm nistration of the

dosage form should mmc the desired profile to
wachi7@erdmaxi mum t her apeutic efficacy to enhaneer/us2007/061237

patient conpliance and quality of life. Such dosage

forms, when adm nistered at the 'right tine' or as

recomrended by the physician, would enabl e mai ntaini ng

drug plasna concentration at a level potentially

f h ct S
e e L R s
#oateBR1BE @B@Gdf eqEipped with A8T bk[tfbﬁis@}aymuﬁﬁr iﬂi@é.i’tf] I1 iy u%mrmxg

' I 750 : ar ge nto a ui d-
Bub ot Vel Pt Rl P vl S ovean Gty
Wlids)tof 250 glsﬁe‘thylcellﬁlos@(@thwﬂ Preniginh 029§ rdfbrdito hbteh i as

&3 cigc stat?l coated with a_solution (at 6%
eidfeiss VBT GTSE Hb e EeHoR B 10
B9S2 ercefbﬁaer/waér @szg)qaxfat RéigRSafalr 4P Yo AL G6ici: grh@f

PEG 4%0 at a ratio of §

ol yet hyl en ycol
BPSie G ianSus o olp B s/ HRIEon e BEauE 3 tropoge

e &bt 198inin,Vottdh d(s@hbltﬁ% PteV8: BRlAshalREntBLACEESS BY
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t enper ature nai ntai ned at et air vol une:
Ii)g?l 75 cubic feet per mnute (cfn) and spray rate
At e dvmgris pidesials vers alsy copedpsfieperibpdabpsy usndiffoent

BE0SbIGIYRERIS0URT PEG! SRCHRURIRS APQIIIDG AP,

using different ratios of ose an

%ﬁ?@&iop PEE@T 19 (Etheqed Prepojugp 49 gp E@ 4@@ att aotiowf dither 75/25 or
703/33.5 B a YleidataalDof fpih 965 by RFe Hf@aé‘p%agcp Sﬁlé Bl":s%oﬁ? feat Sai n

a ratio of either 75/25 or 67. or a-wel
tgkeasgprafdes b damayicgeiddiom fumarieedid enysiels ot at dlfﬁmmnom e
drelceppep@rofiles of fumaric acid fromfumaric acid
crystals coated at different ratios of EC 10/ PEG

0079] B. Barrier-coated Tartaric Acid Crystals [0080]

[BO7%1 0 Faster-eeptedaliartaricadeid Caysipdt al s (900 g) were
charged into a fluid-bed coater, Gatt GPCG 1 equi pped

msom #0600 mgﬂm&%w&%@@a w&s—aﬁarge@ mtsglﬂumed

| ength, and cmfrombottom These acid crystals were
codlsh SlAt FRGC é egiPRAdvath 3 Gitbottom spray Wurster insert, 6” column

length, and 1 cm from bottom. These acid crystals were coated with a solution (at
6% solids) of 202.5 g of ethylcellulose (Ethocel Premium 10 cps) and 22.5 g of
triethy! citrate (TEC) for a weight gain of 20%. The processing conditions were as
follows: atomization air pressure: 1.5 bar; nozzle diameter: 1.00 mm; bottom
distribution plate: B; product temperature maintained at 331°C; inlet air speed: 4-5
/s and spray rate increased from about 5 to 8 g/min. Following the coating, the
beads were dried in the unit for 10 min to drive off excess of residual solvent. The
release of tartaric acid was too fast. The 20% SR coated crystals released 67% of
tartaric acid in an hour when dissolution tested in 0.1N HCI. These coated crystal
were coated with EC-10/HP-55/TEC at a ratio of 60/25/15 dissolved in 95/5

acetone/water for a weight gain of 20%. The tartaric acid release at 2 and 4-hr time
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6% solids) of 202.5 g of ethylcellul ose (Ethocel

Premi um 10 cps) and 22.5 g of triethyl citrate (TEC
wobano7a9emi ght gain of 20% The processi ng condPCT@S007/061237

were as follows: atom zation air pressure: 1.5 bar;

nozzl e dianmeter: 1.00 mm bottomdistribution plate:

B; product tenperature nmaintained at 331C, inlet air

speed: 4-5 m's and spray rate increased from about 5

t.o 8 g/mn. .Fol |l ow n he .coat | t he head r.e
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mé@sddiedl solvent. The release of tartaric acid was too

fast. The 20% SR coated crystals rel eased 67% of

taric agcid in an hour when dissolution tested in
[Oégii]N%nqu ‘ese coated crystal were coated with
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e e A S T N
9@&?@@?@@4@1113@@)9& rxpefi alpgh@brases af 490 8aljds bdle stkyipe o p)é I .
ity G0 480k Tmed ™ Ao B s REIS QIR0
difszdh’recrj f%lwb;ﬁli’%G&dguipNﬂgWith algﬁi’rhmtslln}smam Vﬂirgsldhspet, &hd t hen
pa ot P kel Y B 7B o2 S0 e R Sherss, e
su‘é_éut' @hgesG w«;lﬂé bf) #ayﬁgci pith tﬁeﬁirt]mmijccmirdwgmﬁzm?ghﬂe ?eintahﬂmgg ed
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TisO4ditt dopes widld 1 drietl it e ohingpr theipoddive biftaijper at ure at
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S‘\i’{eél.%}m?ﬁ@rea &legg}té%o%a@gdﬁlﬁﬁ‘cﬁqeg ‘in the unit for 10
mn to drive off residual sol vent/noisture and si eved
[00B4Jo U hSRBeA6 Freshicacidders. [ 0084] B. SR-coated
Fumaric acid Cores [0085] The acid cores (1080 g) from

. : 0 i d

8 SBE (EAR bkl S RR h rl|0)

7.5% selidey bf 8ty altethy{cEHTpsedECH 0y artdi 18 godf 9@yl Gitckies(§EL Y &d
in 9 et A i ght . gai % by.

+ T gheo 1T B & S it B el Riggt P P
SR-coat ed Acid Cores

[0086] C. Dipyrimadole IR Beads Comprising SR-coated Acid Cores

[0087] Dipyrimadole (225 g) would be slowly added to an aqueous solution of
polyvinylpyrrolidone Povidone K-29/32 (25 g) to dissolve the drug. SR-coated acid
cores would be coated in the Glatt GPCG 3, with the drug solution and the drug-
layered beads would be provided with a protective seal-coat of Opadry Clear (about
2% weight gain) to form IR beads with a drug load of 17.29% by weight.

[0088] D. Dipyrimadole SR Beads

[0089] Dipyrimadole IR beads (1080 g) from above would be barrier-coated (SR
coated) by spraying a solution (7.5% solids) of 90/10 EC-10/TEC (triethyl citrate)
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[0087] Dipyrimadole (225 g) would be slowy added to

an aqueous sol ution of polyvinylpyrrolidone Povi done
wWé20@/08@9¢ 25 g) to dissolve the drug. SR-coat edCaaisen07/061237

cores would be coated in the datt GPCG 3, with the

drug solution and the drugl ayered beads woul d be

provided with a protective seal -coat of Opadry d ear

(about 2% wei ght gain) to formIR beads vvith a drug

| oad of 17.29% wei D D| dol e SR
BS0% povssE 28 SR ONE bR EE ooty
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sol ution (7 5% solids) of 90/10 EC 10/ TEC (tri et hyl

tra ht and dried in the datt for
[%()Oi'iﬂr:ru %Yfine)aa ?@é%‘%ﬁgexcess resi dual solvent. The
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ol e ea 080. th 7 0 from
el SRR b B PR PG BT Ho? | o
(H@ﬁﬁohﬁﬂosﬁ@ﬂﬂhﬁl&ﬂ@ﬂl‘m (taEhlyQitriife)2ba fakly pf S0YB3/l DRR a weight
i” % J TEC (triethyl citrate) at a ratio of
gSH‘/ 8pAB246r a wei ght gain of about 20% [0092] The
TPR beads would be dried in the datt at the sane
[0e92peTat UPR beals douMéealkitd rn&Bé dlaglat the batmthmﬁdsrdtuﬁé teved.

Eeohsrs el eass proli ] 5 of Lumeic agt g rom

aEidﬁ'ﬁfniDlp@ﬁﬂﬂn@@mPlaleHd@.g Cor es [0095] Hydr oxypr opyl
cellulose (Klucel LF, 20 g) would be slowy added to

5@43}0 den ed SD 3C 190 proof al cohol/water at 4%
[ dg"\‘i\ﬂ Stll‘l‘lng rigorously to dissolve and then
fumaric acid (200 g) would be slowy added to

[60%1$ oAy un@tia AridR@@1EBngOodkesl be charged with 780 g of
25-30 nmesh sugar spheres. The sugar spheres were

e e B R i LR
KGO detaturedSIPSCdidp ‘1013006ﬁlfJOhOé(s'a@UfaM‘Vs@ﬂidfewhi/krmfngr e and
r%fo‘ﬁ‘?l? td assggf%gog{%& BunlfER 018 IR Sroula PR Wk Paaasie S 0at ed
dissolve. Glatt GPCG 3 would be charged with 780 g of 25-30 mesh sugar spheres.

The sugar spheres were layered with the fumaric acid solution as disclosed in
Example 1. The acid cores would be dried in the unit for 10 min to drive off

residual solvent/moisture and sieved through 20-30 mesh screens.
[0096] B. SR-coated Fumaric acid Cores

[0097] The acid cores (900 g) from above would be coated with a solution (at
7.5% solids) of 90 g of ethylcellulose (EC-10) and 10 g of triethyl citrate (TEC) at a
ratio of 90/10 dissolved in 95/5 acetone/water for a weight gain of 10% by weight.

[0098] C. Lamotrigine IR Beads

[0099] Lamotrigine (162 g) would be slowly added to an aqueous solution of
Klucel LF (13 g) to dissolve the drug. SR-coated acid cores (900 g) from above
would be coated in the Glatt GPCG 3 with the drug solution, and the drug-layered
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[0097] The acid cores (900 g) from above woul d be
coated with a solution (at 7.5% solids) of 90 g of
webthyiooelol ul ose (EC-10) and 10 g of triethyl cPCTAle007/061237

(TEC) at a ratio of 90/10 dissolved in 95/5

acetone/water for a weight gain of 10% by wei ght.

[0098] C. Lanotrigne IR Beads [0099] Lanotrigine (162

) woul d be sl owy added to an aqueous sol ution of
ceI LF (1 % to dissolve the drug. SR-coated acid
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LanDtrlglne SR beads at 5% coating woul d be further
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[ 00106] Exanple 4. [00107] A Barrier-coated Tartaric

[ st al 0- OO mesh tartaric acid
IQ@Q&%& “[‘e)%&q?#’ﬂﬁ?fe cB&ted in Gatt GPCG 3 with
a solution of fumaric acid (90 g) and 10 g of Kl uce
0105k Handgeletn chps\ g6y vidhldibesfibd weith IRbestBNSR béadd SD 3C

hol / er .at. 4% further
AR aha RPERORINES Elaifh o hRR o} S20805 T 0L1 D01 15
di ssolved in 95/5
[00106] Example 4:
[00107] A. Barrier-coated Tartaric Acid Crystals

[00108] 60-100 mesh tartaric acid crystals (900 g) would be coated in Glatt
GPCG 3 with a solution of fumaric acid (90 g) and 10 g of Klucel LF at a ratio of
90/10 dissolved in denatured SD 3C 190 proof alcohol/water at 4% solids and
further coated with EC-10/HP-55/TEC at a ratio of 65/20/15 dissolved in 95/5
acetone/water at 7.5% solids for a gain of 30% by weight as described in the above
examples. The coated crystals would be dried and sieved to discard doubles if

formed,

[00109] B. Lamotrigine IR Beads
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acetone/water at 7.5% solids for a gain of 30% by

wei ght as described in the above exanples. The coated
wonryetidm®iwoul d be dried and sieved to di scar drdomisk@s/061237

if formed, [00109] B. Lanotrigine IR Beads[ 00110]

Lanotrigine (540 g) would be slowy added to an

aaqueous solution of Klucel LF (60 g) to disperse the

drug hom)geneously SR-coated acid cores (900 g) from
GPCG 3 with the
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[00116] Hard gelatin capsules would be filled with IR beads, SR beads (5% or
10% coating) and TPR beads (10% or 20% coating) at a ratio of 35/40/25.

[00117] Example 5:
[00118] A. Fumaric Acid-Containing Cores

[00119] Hydroxypropyl cellulose (Klucel LF, 33.3 g) was slowly added to 90/10
190 proof alcohol/water at 4% solids while stirring rigorously to dissolve and then
fumaric acid (300 g) was slowly added to dissolve. Glatt GPCG 3 equipped with a
6” bottom spray Wurster insert, 8” partition column is charged with 866.7 g of 60-
80 mesh sugar spheres. The sugar spheres were layered with the fumaric acid
solution while maintaining the product temperature at about 33-34°C and inlet air
velocity at about 3.5-4.5 m/s. The acid cores were dried in the unit for 10 min to

drive off residual solvent/moisture and sieved through 40-80 mesh screens.
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solution while maintaining the product tenperature at

about 33-340C and inlet air velocity at about 3.5-4.5
wonen7/0%mi1aci d cores were dried in the unit foPCTWSM0OM061237

to drive off residual solvent/noisture and sieved

t hrough 40-80 nmesh screens.[00120] A. SR-coated

Fumaric acid Cores [00121] The acid cores (800 g) from

above were coated with a solution (at 7.5% solids) of

180 g of ethylcellulose (EC10O and 20 g of triethyl

@P%%Ogté\ (Sltaatt’étFuala%@% ®Fs 90/ 10 di ssolved in 95/5

acetone/water for a weight gain of 10%to 20% [00122]

[@()lﬂiir Tadhdi® l:orbsRS@E@CEorﬁ %118 &kre'ﬂlﬁﬁé@%ycpﬁ Ofltionq®e .48, 0s€
cel LF added to purified water

o) 6512 otabicanilhe (oo D) PO s e THES S o
@Bl NRRIsbI9ED 10 993 BdtoMBRats 1OV Mm@ﬂ%%c df’hbd/ & §6‘§’ rring

to di sperse t he drug honopgeneously oated acl d

90 ) from apove were coated in the @att GPCG
%&/ﬁf %t &F’é‘ﬂ%@iﬂérm on, and the drug-1|ayered beads
were provided with a prot ective seal coat of Opadry

(e8] E3droRygopyd telmbee (KIR04 WE] TTY g)Gais Blowdndlidell ioed i n
uce beads D. Carvedi | ol

t h tt t

%‘ﬁ%%fggtgr ‘[ab’g/f ﬁ@?dd béil?%%ﬂlﬁrf@lngﬁ@ubéé%@%elv)@@e@)cg)vem| d

060 PavdsisRiiEarbe FhiSRrefab atperty/hs @xmgmbﬁsgeieeiﬁiyuSRDn
g (g% ol |s(rjé2) of 90/.10 EC- 10/ TEC at %ﬁ}y ht and
pie 601 RO HEUEB)fFam ahove weresarted idhp@leli methﬂw

dR @b REsi SO arfdl thy Gl dye RUGERS weRSréH@ld Wit MBBEetivEREl-
dri ed beads woul d be sieved to discard any doubles if

coghtrady 6derp 6 2 forghapbdfit Msightgn)Bad dyed D drFiptt to
feadu¥& i bhs SR beads woul d be further coated with a
| ag-time coating nmenbrane of EC- 10/ HP-55/TEC at a

tio of 50/ 35/ 15 for a weight gain of about 10-20% by
Wg'lzéht FERSBREAL woul d be dried in the datt to

drive off resi dual solvent and sieved through 20 nesh
[8012SE. CEﬂvghloﬁH&Hams(lDMg)rvﬁu&H&ﬁoaﬁ{e@%bdt&ﬁ(SRfco&@?V?d| | ol

TPR bea t e- masked | R Beads
SPRE"E R HU ok ARt SHSVECTOUG e coayeahard freson 5o
th{Blatt at the same temperature for 10 minutes to drive off excess residual

solvent. The dried beads would be sieved to discard any doubles if formed.
[00126] E. Carvedilol TPR Beads

[00127] Carvedilol SR beads would be further coated with a lag-time coating
membrane of EC-10/HP-55/TEC at a ratio of 50/35/15 for a weight gain of about
10-20% by weight. The TPR beads would be dried in the Glatt to drive off residual
solvent and sieved through 20 mesh sieve. Fig. 6 Shows the release profiles of

carvedilol TPR beads.
[00128] F. Taste-masked IR Beads

[00129] The IR beads obtained above would be coated with 50/50 EC-
10/Eudragit E100 dissolved in 48.5/24/27.5 acetone/IPA/water for a weight gain of
about 10-20% by weight.
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10/ Eudragit ElI OO di ssolved in 48.5/24/27.5

acet one/ DPA/ water for a weight gain of about 10-20% by
woedghwod0130] G Rapi dl y-di spersi bl e M crogr 2auiUs2007/061237

[00131] The rapidly-dispersible mcrogranul es

conprising a sugar al cohol such as mannitol and a

di si ntegrant such as crospovi done were prepared

foll owi ng the procedure disclosed in the co-pending US

7S et R ShbEBAIR. Content s of whi ch are

hereby incorporated by reference. D-mannitol (152 kg)
P01 ] adhavaprdgdisprasitle vlieoghmdesobmppiirxiugert adopoxgenasor

Rl E iy oS PLRRUEA Fra LA UUFRR R S0

froaxdute SRylosat imthgicgipesdiegUS @aMlApahmtio(l @Miceeh No.Ans.

MRS R Rs Rt B0 eBhs g B el B HRIeR i 11 om
Qt&ptrl rated b refdarange.dDirethnftalr(1 $rkg) @ibh &h as3age padiciel snzg)of of
ess

SR B2 08S Rele PeriRhS fim REa b HER s Bietdci b
§ BPbfbross-Uinkqaglo$idbhe Oto pbE@sR NIl EBfrivh ISP) @2 BB KRGE

P51 Crk £ b R BLRIS SRSl 17 SO0
bﬂinyte sidok @-nillled @ eATYMiESo hdlo Bgd Riyemead:
(\;B\nﬁ?h TPwagg%z tO?R beads tasté narg%d ?R beasgs angr

D (pss arvfrvrg)of less tha%é@m Giroe Thgidicddranmies wers igved s

4l }Y&Eize SHRALISNE MilldNg pﬁﬁ%etrhﬁﬁ'@dls%bﬁiblbtrﬁﬁfo%%uﬁﬁ with
rati o of rapidly-dispersible n1cro%ranu es to

FAVETRETRIEde B76ri Sisitriege ob appaeciptely 175-300um twi n shel |
V-bl ender for a sufficient time to get honbgeneously

QosRy i Buteevdaligmk op1f or conpression. Tablets
conpri sing taste-masked beads, SR beads and TPR Beads

b Benlvilmrnrle miduteon 0t by BepdBinuh Psecs sr
12adH, PPE-ehaskddR dBad)xh@ bihal phbtiicbitiadli a@@pﬁyﬁﬁﬁg&(ﬂén’[@l sighan

har dness of about _5-7_ kP, Carvedil ol MR, QDIT,
3 gorp%“@a@e@da%fdﬂlawaégwmwm?é@ﬁ%t@gqfa%pédly HlsPﬁé‘b]Gr al

HRMigtyules RAUHhaRd SARELIId] bAASI24 10 iSHR}ih HIMISUBRENS FRA
conpr|5|n9 coated carvedil ol beads, which woul d
q:

syEfisiantiame (o ggf praogsneonsly disibiied bleadipg for sorpprewicaaabjets
&Lﬁﬁhﬁgg f881nEI R 188 bedaX MWPTIR Beads at a ratio of 35/40/25 as

carvedilol would be compressed using a production scale tablet press equipped with

an external lubrication system at a mean hardness of about 5-7 kP. Carvedilol MR
ODT, 50 mg thus produced would rapidly disintegrate in the oral cavity creating a
smooth, easy-to-swallow suspension comprising coated carvedilol beads, which

would provide a target profile suitable for a once-daily dosing regimen.
[00134] Example 6:
[00135] A. Fumaric Acid-Containing Cores

[00136] Hydroxypropyl cellulose (Klucel LF, 53.6 g) was slowly added to 90/10

190 proof alcohol/water at 4% solids while stirring rigorously to dissolve and then
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[00135] A. Fumaric Acid-Containing Cores [00136]

Hydr oxypropyl cellulose (Klucel LF, 53.6 g) was slowy
wadaede1 90/ 10 190 proof al cohol /water at 4% BOTiUS2007/061237

while stirring rigorously to dissolve and thenfumaric

acid (482.1 g) was slowy added to dissolve. datt

GPCG 5 equi pped with a 9" bottom spray Wirster insert,

10" partition colum was charged with 3750 g of 25-30

mash s(m%ar spheres. The sugar spheres were | ayered
fimarc ane (488 e ves devly aé@ﬁddﬁ dissplveniGlatt GREGtS2anippes witte

g O%Et't%%l E%%QEHE&@EQ’ Qiton 3FuAn Uas a{aﬁi%fa wittf 3¥o %ﬁff

The aci cores were dri n the
35030 meshrshigar spherpsi Vhe ighr spheredvat lagered with thedinwmaniy asidand

i@ .4 [ ted
S e e
lfa‘rewﬂfﬁbcménﬁm rElecacieltcents wiextehlnad mdhmmnﬁnr {Gtnin7o 9%ve off

I EC- 10 d 19.7
r%gdt%aﬁj?glve%/ 018 re eve %ﬁg %bj O‘;t}el (() Of 9)0/ ig

d| ssol ved |n 95/5 acetone/ wat er for a wei ght gain of
00437y \ReiSghtoatad| Humaiingeid Berepr ocedur es di scl osed above.
[00139] C. Ondansetron Hydrochl oride Di hydrate IR

[B@ﬁ%f R0148 lorwcﬁ Q{oﬁp%lov&@%%g pa?%%\?ﬁ'@ l(!i:t 756 8

—

was sl ow o 50/50 1 ol M er
%’ 199 pf W/ 7ep @b 311‘110862@@7104511@(1 Rt pof EEHEHE SO (TFS) at a
[ i@ ar ron
A giﬁgggﬂgdégsuggd 119821 RU3 J,eywcfgg, Al 238 Ntegsﬁrb%mgaué&&
@llmgﬂ@mmd@m@sel@dmm ed acid cores (3500 g) were
coated in the Gatt GPCG 5 with the drug solution, and

[Wf?@?'r @96@)(1%5?&1}?&1?9&1&@%?}% Yd e@le,Tﬂ with a prgf%ective

seal -coat of Phar nmacoat or about

@lﬁg ain) and dried in the Glatt to produce IR
diogprenys esllulnge §Klugel LF Gty iugdwapslowhitddedior590

10 Qe sae Qlk&{dl%telﬁgzgﬁ@g%c[)ﬂg-ﬂ 4247, @Qgtglsﬁ%s/%hds) while

Hydr ochl ori de bea were barri er-coated
stizpecisaroadly hissope apd wgia@cseg@m ﬁi A28 2) 996 dovlydddedof

V%gfejsgrrﬁg'tcl@ilss-gﬁgﬂ?etd %/OSRyc]p%{_}?& a d(g%d %3%& co‘atéﬁo&@“

Sane t enper at r|ve
Gzl&fé @%’ §Grie\§1ﬂdt1ila Idrugablvem, andTthe ddllgfladrddé)a@ts wwmeprewée:@v ed

\%ﬁla d%@%?t?%n% dzggi’l agfr?llad fal’c épgéﬂggg dﬁlsl‘ agouz% Elﬁ weight gain)

and dried in the Glatt to produce IR beads (baich size: 4028 g).
[00141] D. Ondansetron Hydrochloride SR Beads

[00142] Ondansetron Hydrochloride IR beads (3500 g) were barrier-coated (SR
coated) by spraying a solution (7.5% solids) of 90/10 EC-10/TEC at 5% by weight
and dried in the Glatt at the same temperature for 10 minutes to drive off excess

residual solvent. The dried beads woere sieved to discard any doubles if formed.
[00143] E. Ondansetron Hydrochloride TPR Beads

[00144] Ondansetron Hydrochloride SR beads were further coated with a lag-time
coating membrane of EC-10/HP-55/TEC at a ratio of 60.5/25/14.5 for a weight gain
0f 20% to 45% by weight. The TPR beads were dried in the Glatt to drive off
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[ 00144] Ondansetron Hydrochl ori de SR beads were

further coated with a lag-tinme coating nenbrane of
waCawed#d1 55/ TEC at a ratio of 60.5/25/14.5 foPC&US2007/061237

wei ght gain of 20%to 45% by wei ght. The TPR beads

were dried in the Gatt to drive offresidual sol vent

and sieved through a 30 nesh sieve. TPR beads packaged

in induction seal ed HDPE bottl es were placed on

i d 4 ui del 1 hes. Fig. enonst rates drug
?ées?&ggisgg h%rrﬂgaﬁfi Imgge'zigt grr(l)gg%? éedeSRil S‘ﬁ?‘% E%%gga%gaacge%eg|1% rat ed
sndabfidni segled HDEE botles wEEHEOMRI) stdbllty ]da ICH hiddBRdsh$ig. 7
Egjglogstr eéj nongtr at eﬁlthat t he f%g% ation of the
present i nvent IronP e hasPeiREd oy P Rrigadsinarireckirpipd gebiliye.
Tiado| a 4GEC/ TSRH) foitup 106 mddatts] Toad €denlRR-BEAHS: thd
i ndu%i on-geal ed HDPE Bottles (Lot# 1117-NHV-099)

E(HBT P eihnBiesent Iy einn 15 hysicaly and esmagily siablear vedi | ol
| R Beads Layered on Sugar Spheres [00147]

Hydr oxypropyl cellul ose (Klucel LF, 77.8 g) was slowy
added to 90/1 0O 190 proof al cohol/water ( 11667 g

. te 6% sol i.ds) whi l tirring.

ey BV BE TP RS e A Bl
sl ovvl¥ added while stirring to dissolve the drug.
ot 801 HeNHVRRGAr Spheres (900 g) are coated in the

att GPCG 3 with the drug solution, and the
dr Ggpetiejsr gd Blesatiptioer ¢ Aoretage dachy i t Visistifc0t ETathMBpuritics
sedMogisk qf Opadry O par(%(&@4aBelg |for agput 2% wepght
gain) and dried in the| d allaimp produce IR beads
gl ch si ze WHikl2 off) ) . | [ 00148F B. |[Carveds T ol [ SR g9
Beads[ 00149whiasspketichip] | R beads ({800 g) would be
barri er - coatfee-fioGRgcoat ed) by spraying a sol ption (6%
solids) of |®e4dt0 EC- 10f TEC at 15% by wei ght and dri ed
1 Mohthert &CAY tAsfAHovd O M NUTEgpfg drifVe of §; EXTESS 014

2 Bhtueh CE0lAeMHove PUT T| SAMIES at 5% 5% and 1695
TRRLINGACT A Hiopd beads wogk o be sieveg to i seands
ERbnlAUREES AsTATLPE TET. | DI Sspfgnt Fon—test S%rape—tyth s

coat ed SR beads to denonstrate—the—i+rpact
i ncorporating an organic acid core. [00150] C. Powder
X-ray Diffraction [00151] Powder X-ray diffraction
[B%HSL Examplg| 7 Compgeativelat ed for fumaric acid,

carvedilol, SR coated fumaric acid beads, Carvedil ol
[063d6pads CaBRIMG I BeaR Nyl on Sugar Spheres

[00147] Hydroxypropyl cellulose (Klucel LF, 77.8 g) was slowly added to 90/10
190 proof alcohol/water (11667 g alcohol+ 1296 g water at 6% solids) while
stirring rigorously to dissolve and Carvedilol (700 g) was slowly added while
stirring to dissolve the drug. 25-30 mesh Sugar Spheres (900 g) are coated in the
Glatt GPCG 3 with the drug solution, and the drug-layered beads were provided
with a protective seal-coat of Opadry Clear (34.2 g for about 2% weight gain) and
dried in the Glatt to produce IR beads (baich size: 1712 g).

[00148] B. Carvedilol SR Beads
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beads of Exanple 6. The anal ysis of these X-ray
patterns woul d denonstrate that carvedilol exists in
woOher7toBy09and TPR beads in the original crystal PCDaS2007/061237
state and not as a formate salt. [00152] Exanple 8:
[00153] A Fumaric Acid-Containing Cores [00154]
Fumari c acid-containing cores (at a fumaric acid | oad
of 5.4% by meight) were prepared by the procedure
descri bed ﬁh [00155] B.. SR-coated Fumaric
ROF49) s 1R besdls 200 2ptyewig Pe waen anmigd (SR s Bbr e
(g%ﬁ% abblufibR (B/RRMME) 8020 BeRt0REEWA ByPoySRdi st BN :9dd in
C- 10 and ejther PEG 400 (B.l1) at a ratio of 60/40 or
theGlattgon)0 minutgs forive offexansy regiduad sqlyrat. pPulksemples a1 5%,
ﬂs%sdga YA cbdtin g%% dﬁ@@Bé&ﬁ?év&‘@H BE 31@%%(%5' sl dny RlbI8s if
wei ght gain o % [ 00157] ansetron
fopraiedo dMgselutige teptR /B@E]dltf)"/f @@L@Q @}1 tepisam demgngiate the impact
fromB.1 and B.2 above were
%?ﬁg%g@g%ﬁgéggrl éﬁc?e g‘ggg&lcn Exanple 3 C. The drug-| ayered
beads were provided with a protective seal-coat with
IBAkI0ia Co dowderX tanyyiflattPn ose 2910; 3 cps) for a wei ght
gain of 2% [00159] D. Ondansetron Hydrochloride SR
[Beﬁsiqs[ POVERIX -y danasion %uéaﬂsdmmé)geh@kﬁteh R:B8afT 4080

were barrier-coated (SR coated

LI AT e S N N S CHRCIG I
RbdLHEAEMAE 6T e &Qly%)s ofthed® X ijrﬁtt%s 280l gelﬂ&ls%g:@ that

pl asticizer, dissolved in acet one/ wat er

cepeid pxisty in the Woiaph TPR Hrads é éﬁ thi o9sing @ngielling stets and eot as
Godthdic &lit t he sane tenperature for 10 mnutes to drive
of f excess residual solvent. The dried beads were
sieved to discard any doubles if forned. [00161] E.
[6PF2hs ExpBRledy dr ochl ori de TPR Beads [ 00162]
Ondansetron hydrochl ori de SR beads fromD.1 and D. 2

[abIB3e WerembHE Abiglcompatigicaed h a lag-tine coating
menbr ane of EC- 10/ HP- 55 EC at three rati os of

: 06 50.5/35/14.5 (E, 2
6(?{521 4 4_11;%536 2 olntgﬁlglg cores %aanﬁ‘hmarg:) acid load of 5.4% by Wel(ght)

were prepared by the procedure described above.
[00155] B. SR-coated Fumaric Acid-Containing Cores

[00156] 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%.

[00157] C. Ondansetron Hydrochloride IR Beads

[00158] Ondansetron hydrochloride IR beads from B.1 and B.2 above were
prepared as disclosed in Example 3 C. The drug-layered beads were provided with
a protective seal-coat with Pharmacoat 603 (hypromellose 2910; 3 cps) for a weight
gain of 2%.

[00159] D. Ondansetron Hydrochloride SR Beads
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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
woedghweosThe TPR beads were dried in the d att PCoO/USRI076861237

of f residual solvent and sieved through a 18 nesh

sieve. Fig. 8 shows the release profiles for

ondansetron hydrochl oride from TPR beads coated wth

EC- 10/ HP- 55/ TEC at three different ratios (E I, E 2

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

BPB@M é%l%ﬁ@%&#% ogds %I%P%Sr@‘gﬁoa&%l“@%bar‘[‘%ﬁﬂlﬁg} (S%q)
P@ae%&gt tarbolt8to 6. 10 add@the 0BG B® @7.1) at a ratio of

EC- /'H TEC at a ratio of 45.5/40/14.5 at 50% by

W TESYR) - etia Bitio oY Edercthe plattisteslissol e d i BB/ EC-
Jegfoﬁﬁ@at%p@' B4 solﬁs’f’m \]v&glllt@afﬁ%@qi@ﬁ (RAGLSEUE tHleRYiSE Snd r om

10 ondanset ron/ PVP) conprise funaric acid cores (4%
$aayé¢r@29ra’§tﬁe &rdAmisperdp d5ve o6 pricassi refiddalirodient. ddadded wi t h

RO ESIY tﬁ El@cﬁ’@gly%u ? E&g%? TPR beads | ot#

1117-025 - e coating o HP-55/ TEC at a ratio
of 50.5/35/14.5 at 50% by wei ght applied on IR beads
D116 PuirHEmoparT e T EERGHeadk00k whi | & | R beade. (6%
drug | ayered from 90/ 10 ondansetron/ Klucel LF)

©OTR2] | ERdANLBEI 15/dRAChIOrEPI R Beald AWRITEHaRD SUBSe viRhier es
fromacid/ PVP) coated with 90/10 EC 10/ TEC at 10% (3)

frpheriseaies witht retimerogfing memiyaneq BC- MR PS5/ TEC at three

ﬁﬁoé&hﬂ?ﬂt@ﬁlzﬁg@ 1alioR 10814-0625) . 5%35/151/ 52@/ 21_41&# ﬁﬁ7%§%’?
on | R beads coat ed 90/ 10 EC10/ TEC

I
S5/, SBh w Wt D) Gmivas P Ky lenk/vilor 5ty 04)
fapai anset L[}:ptB/Stf%l’(@Q)l'eléhE) TEROTR bSAs LHMERLLEindtd G 8 &«f»ve

ayered on sugar spheres from aci d/ PVP) coated wt

(!
dfresidugtenlyont FRGieyed thoonehad8 18:4h sityeadis. € sBows thoBies] A.

26004 1 6Py Eslori el i GAS, LRAGRE senfipnset ron
lﬁ f(?llr C F%arqlﬂ F?Idb ?%@6@&%@% an %@gg@ggs
iﬂ/ﬁﬂi(#at@ﬁg@ @ﬁa@@m‘ﬂw (EH E-2laad Et3) ndlovomptdificpllipf Fig Bhowot #

' | @g; ing of 45% and |ot#
%%2%%%% t\‘%’: %h% f(glol a ﬁoggn%gtgoggat ing of 50% were
encapsul ated at a ratio of 35%/ 65%into hard gelatin
884301 es to produce MR
(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%.

(2) TPR beads lot# 1117-025 — The coating of EC-10/HP-55/TEC at
aratio 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%.

(3) TPR beads lot# 1117-044 — The coating of EC-10/HP-55/TEC at
aratio of 60.5/25/14.5 at 50% by weight applied on IR beads coated with 90/10 EC-
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(rmodi fied-rel ease) Capsules, 16 ng (| ot s#PF380EA0001,

| ot s#PF3 81EA0001, and | ots# PF382EA0001) QD (dosed
wonew/dedly) for a pilot bioavailability studyPCWuUS2007/061237

humans in conparison to nmarketed Zofran 8 ny (as

ondansetron) dosed bid (two tines a day). [00167] B.

Proof of Concept Human PK Study [00168] A 4-arm

crossover pilot POC (proof of concept) study mas

th
O FECRLAM WIACTR 5] (Sg BB 7 00 RBoli A oo
bF) chmgieiyesfumbacivid alresr(togend }Aﬁﬁlgﬁi@ﬁ&es/\ﬂrérfi aéiE@VlP%-i%fed )
a single Test Formul ation ng
t%%&g@%@f{@ggﬂ%gﬁ( PF381EA0001), or C (PF382EA0001 of
Exanple 4) at 8 AMor two Zofran(r) (8 ng) at 8 AM and

WOBH] PMxafupker9:an overni ght fasting (at least 12 hrs
and lunch was served atl 1 AM Bl ood sanpl es were

t 40 mn, 1 hr, 1.5 hrs,
%bﬁﬁT’%ugq f%%gﬁgﬁfpﬁmgﬁﬁmth%NS hrs (before second
dose 9 hrs 10 min, 9.5 hrs, 10 hrs, 10.5s, 11.5 hrs,
091661 h Cqdanseirap hydepchlordeiReheads(PEIGEADO0 Biagd TPR bbmds and
@b PESs6ERI0801 &ﬂ&’?ﬁgriﬁﬁerc%% % dr3 B A'ﬁ%g{?&?ﬁﬁ&@oo i e log-

concentration-time profi I ev
iffenenatng eft48%0, mhhlpf#tR%G&Eﬁ&@W& wnmaﬂag me orfatﬁf{g sf 50%) were

RSB0 S O e b i et anfc ©

(rr@ﬂé"raéeelease)rﬁalpamso emgilos# PF380EA0GOI, 1dus ]5‘1138115@00025 and

I OBk er, than.that wth.Zo
AP EAR QP RIRG epab e M bbbl fndy "
wntasy iacbinpdrisyn formarkétbhZofeh® Zefy @fofdanRtronidsedid e
%% nd Cmax approxi mately 70% of Zofran). The actual
f9F Zofran 8 nmg was 30 ng/nL in conparison to the
predlcted 24 ng/ mwhile the actual Crax for the IR

[8&l6b nBn Proséisf Ghyoeit Hidhan @Kritudvhen nor mal i zed.
Approxi mately 70% of Zofran 8 ng bid (tw ce-dosed) was

[@(Jﬁ%@f bgql érﬁll %SWG?pﬂOI%@b Cfg gﬁoe?@%?uﬁ%%v%, cgc:? xhi bi ted

t he expected trend
vﬂmhfmcl@deddl diaticagizn mlehhfza Jthyt ‘hﬂmf.‘st aed 1Far fulears (?/1th a

Iomer centralion- tlne
N T M
\@mnpﬂngleﬂ@st r{oﬁ@ma@jn (R6 mBRA ¢PEBSEHA 0G01),3 (PE3 HHA‘()OOI) or
CQ’I%%Z%IA%OOI of Example 4) at 8 AM or two Zofran® (8 mg) at 8 AM and 4:30
PM after an overnight fasting (at least 12 hrs and lunch was served at11 AM.

Blood samples were drawn at 0 (pre-dose), 20 min, 40 min, 1 hr, 1.5 hrs, 2 hrs,, 3
hrs, 4 hrs, 6 hrs, 8.5 hrs (before second dose), 9 hrs 10 min, 9.5 hrs, 10 hrs, 10.5s,
11.5 hrs, 12.5 hrs, 14.5 hrs, 17 hrs, 20 hrs, 22 hrs, 24 hrs and 36 hrs. Fig. 9
demonstrates the mean plasma concentration-time profiles achieved. The figure
demonstrates that the plasma profiles of Test Formulations A (PE280EA0001), B
(PE281EA0001), and C (PE282EA0001) are those characteristic of sustained
release formulations, i.e., apparent halflife is significantly longer than that with
Zofran. AUC or Cpax of Test Formulations does not deviate substantially from that
of Zoftan (i.e., AUC within +25% and Cpnax approximately 70% of Zofran). The
actual Crax for Zofran 8 mg was 30 ng/mL in comparison to the predicted 24 ng/mlL
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[00171] 60-100 mesh tartaric acid crystals were

barrier coated as described in Exanple 2B. [00172] B.
wQ@anw@didool | R Beads (Drug | oad: 40.9% w w) [ 00€TR200R061237

beads woul d be prepared as described in Exanple 5.

[00174] C. Carvedilol SR Beads [00175] The IR beads

obt ai ned above would be SR coated with 90/10 EC 10/ TEC

for a weight gain of 5-10% [00176] D. Carvedilol TPR

Bead 00177] .Th oated carvedil ol SR beads with 5%

Bt PGS Gtk Do S EP o R A8 1oHg24 P L CORR PRl

Beprb@intdR1p 098 67 6Han® th@bid Qrwide 8BS BSak absokiRE iR24Vek Okt
aln_of up to about 30% by weight. [00178] E.

Beiproh (ot hecxpeted e Dot A07G B @ e YeT

p&REH bkt YU6 HrsDRerbi st admthlh 0 biRiRe@HSexhBR aR6RHD14ERT0

or 10% coating) and TPR beads (30% coating) at a ratio

encgryalion-time plofidei@pirany iothe predisted beliost r at i ons, it is
apparent that the incorporation of an organic acid, as

[m?ﬁolmmlﬁgﬁn for the weakly basic drugs exhibiting
a pHdependent solubility profile (i.e., showing a

ase jn solupility at the intestinal pH 6.8 by
g@g{ﬂ f'O#@'@?@ed(gﬁ%ﬁéFﬁmmﬁ% conparison to its
maxi mum solubility in the G fluid) and functi onal
(00471} n0efO0 tnkesh actarik dokf @ysealawak pamigr ddaed as described in
gct ilﬁe&?ar maceuti cal ingredient has significant inpact
HUHe“fag time, a desired but conplete drug rel ease
profile prior to depletion of the buffer. Furthernore,
[00&72 c tB. verrphidp iR dBratls @alig Tondie@emtw)r emai ns in t he
unaltered formin the solid dosage formuntil it is

S ' [ . What is
E@gﬁe gﬁibgz:%f %ﬁﬁ%{?gﬁ?&%& Ggﬁ%gk?oermq %}i[a%%trl? ? cul ate dosage
form conprising i medi ate rel ease (I R) beads, one or
KL pdp FaareddplsSRoBeagsist ai ned- r el ease (SR) beads

and/or one or nore populations of tinmed, pulsatile
[0l B53S ernk TiOBadb Stigic@ibodd wh@ASE SRRSNER Y0/ PRBES 0ATHET.

wherein the weakly basic drug conprises a

{or amisigbbgnin ef-19%0.accept abl e nitrogen (N)-contai ni ng
t her apeuti c agent :

[00176] D. Carvedilol TPR Beads

[00177] The coated carvedilol SR beads with 5% coating would be coated with a
lag-time coating of EC-10/HP-55/TEC at a ratio of 50/35/15 for a weight gain of up
to about 30% by weight.

[00178] E. Carvedilol CR Capsules, 50 mg

[00179] Hard gelatin capsules would be filled with IR beads, SR beads (5% or
10% coating) and TPR beads (30% coating) at a ratio of 35/40/25.

[00180] 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
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having a pKa in the range of fromabout 5 to 14, and a
solubility of not nore than about 200 ngy/nlL at pH 6.8
wand7aboddeast one pharmaceutical ly acceptabl e Bcgasem7/061237
acid as a solubilizer wherein the weakly basic
t herapeutic agent and the organic acid do not cone
into contact with each other during manufacturing or
in storage in the solid state thereby avoiding in-situ
formati on of an acid additjon conpound and, the organic
@@Faaqegﬂ%wgra@ﬁv@%ag@ tanf m@&ﬁ%ﬂ@fﬁ 1% P & 4Ry
SR8 Brub kQRsé PRARGERIN dePEHONMTER: HliffSS Chuthéraiord, @Rt ed
by "United States Pharmacopoei a (USP) di ssol ution

veplpemengyticel ingrpdisnt igreiat Wdle wakieed fpop dntheselid dasase
fobrh Rkl iis RALHs& foPatdorbbbd tind @l dRyed by testing in a
buffer at pH 6.8). 2. A pharnmaceutica
mul ti particul ate dosage formformin accordance with
claiml1 wherein the ratio of optinmal highest dose for

L pasic drug to solubility at pH 6.8 is not
| ess than about 100, and at | east one pharnaceutically
accept abl e organic acid solubilizes said weakly basic
drug prior to releasing it into a hostile intestina
envi ronment wherein said weakly basic drug is
practically insoluble, and said dosage formexhibits
target pharmacoki netics profiles at 12-24 hour
post-dosing suitable for a twice- or once-daily dosing
reginmen in patients in need of such a nedication. 3. A
phar maceutical nultiparticul ate dosage formin
accordance with claim 1l wherein: a) said TPR bead
conprises an outer lag-tine coating conprising a
wat er i nsol ubl e pol yner in conbination with an enteric
pol ynmer applied over said SR bead, said outer coating
providing a lag tinme of fromabout 2 to about 7 hours
bef ore onset of drug rel ease;b) said SR bead conprises
an SR (barrier) coating surrounding an IR bead, said
barrier coating conprising a water-insoluble polyner
al one or in conmbination wth a water-soluble
pore-form ng polyner, said SR
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menbr ane providing a sustained-rel ease profile; c)
said IR bead conprises at | east one weakly basic drug
wappi7icechdon a barrier (SR)-coated organi c aci dPCDS2007/061237

particle; d) said barrier-coated organic acid core

conprises an inner barrier coating surroundi ng an

organic acid core particle, said inner barrier coating

conprises a water-insoluble polyner alone or in

conbination with a water-sol uble polyner or an enteric

polyner wherein said inner barrier coating provides a
rofile;, and e) said. organic. acid

i ned-rel ease
co e% RhAPRoEGR ipafienlafp dpsagss TR RN g B%al Iy

accepéiaht GRObEAR oBe apmslrefpaﬁgiﬁoaglbmstaﬁe@r@éaw(rs;&b beads
of said weakly basi ¢ drug; .where the ratio of wea

Kkl
basi @nﬁpwepbmr@mp%tl%|08ﬁm§d wlsﬁrlﬁre%?aﬁ%ﬂag) P?aéﬁ?f at
aboutiea3( che thRaiah Baklic drnd theﬂem e RBATFBER W EMmprises 2

mul tiparticul ate dosage formin accordance W|th claim
1in pﬁﬁ@aﬁWﬁaleaC%taB%anme@ (Nrqeriaiingthergpeutinpesnt ( ODT)
furt 'Tﬁ{?mg QRS ir?t’hé‘ﬂm%@@f‘ ey aﬁ&x?ﬂ%' 1\4' 44 a'Eo%ﬁﬁ;F éﬁid)'t ﬁ%re

with an averageg/o i cl'e size of not nore than 400 nmm
conprihayiahept30Q) kg/mkt as gHank andregilcast sugypharmadaseiivelly or a

sacc Q@(! 'pgﬁle %f% wQQH% Qgél{ﬂﬁﬁzetr Q/%Er%ﬁf e WK g{y ﬁ@l\‘, élgég% ic

average partitle size mor e than
wher egent gud tie orgaik yeidids hettcege atto t:rglt:atca‘bithbachpthebdltnngg

: E:nfn%!%l.l%%@u% (grrhlﬁ ?tgra 1nsthe solld 5%1‘.& tfleir 8 t01d¥n§ —.s'ztz? Sz
aboutforgtisecfandsidaddities sommumbmdahﬁ org\amchamchs nsaieiplmdi n
e B ot LIS PR RS SR RIBLL "0
r31ru{Mt1 g?zd:]blycstgnlitgm _?_tatﬂt@Bmg?gcfo@bm ﬂmmdgﬁdslgﬁ)iﬂﬁethﬂdo[bgyl a |S rF?)
o ont THGE DAL RO BBRtEe T Ha By B gy HRLHEY

of solustihd mabudeig pHE.8). a hostil ei nt estl nal
envi ronnent wherein the drug is practically insoluble

f o&.' %V\f;)hrgi%naceutical multiparticulate dosage form form in accordance with
claim 1 wherein the ratio of optimal highes;c dose for the weakly basic drug
to solubility at pH 6.8 is not less than about 100, and at least one
pharmaceutically acceptable organic acid solubilizes said weakly basic drug
prior to releasing it into a hostile intestinal environment wherein said
weakly basic drug is practically insoluble, and said dosage form exhibits
target pharmacokinetics profiles at 12-24 hour post-dosing suitable for a
twice- or 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;
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oral admnistration in order to be suitable for a
once-daily dosing reginen in patients in need of such

wa oedveati on. 6. A pharmaceutical rmultiparti ceCatUs2007/061237
dosage formin accordance with claim1 conprising at
| east an IR bead population, a first TPR bead
popul ati on and an SR bead popul ation or a second TPR
bead popul ati on wherein the ratio of IR bead to the

fir s%ggi@ 6 bétlies S0 colitrbiFatAZ0 ITBRa,

bead popul ations varies f out £6:90: 0 )
40: 10: 38id barriepcqating Fraemising ¢ atatemirispluplgpolyogt elbre ofds age

; : _ ) . : . Kl
pasi c. ARPFRAARRRG Wadeclohl ihe iR s tielc ¥
havi ng menpiaeipnovidies 2 angaedteléasoproéilvput 5 to 14 and a
lubylit f t h b 200 /nm,.at pH 6.8,
o o8l atidh PradRmeReogs brdCnSneithe g o Wil o,
ant i corbaities (SR)oatahbdigdiiated tare pgtcle;s, anti-infective
a1 A ST S e e GRS B B ting
( cent r abreeiding s ofysicanH coieipatticRNdatd inake paieneatifge ept or

oy ChotAEPATS AT Rsa bl PO BBOT iy dhF arnigp i

an: ago W!/a%%rssoluﬁlétpb}yﬁi%%‘ hﬁﬁ:ehtéﬁ@lpag?er mes;é&a ea‘kimlfnnt&f blarrier
antagoni sts, anti-astnnmatli C agents, an SKel el a

nuscl e PEISPANtides agustatnadiislesss PEAMS @8 nul ti particul ate

dosage shialomaaic 2e1dabid phriithebRipAscs 8l [asneRIdmbRShtHeally
nitrogen (N)-containing therapeutic_agent is selected

f r om t Hecagtablepremicacisk ingoning o asehubdizaeof said geaklsbash,
ondansegfgon hydrochl oride, dipyridanole, carvedilol,
| anot ri gi ne, ol anzapi ne, queti api ne, pharnaceutically
accept abl e salts _thereof and conbi nations thereof. 9.
A phahesEdhe 1eEa Pt weakly bpsie drugle atganig add evithin #iqnge from

accoLElanes Whidat k@ m 1 wherein the organic acid is
sel ected fromthe group consisting of citric acid,

fumaric acid, mali¢c acid, nmaleic acid, tartarjc acid,
sutcPibEePica R aRaEt aiicrosags o naceedace Hithelam t
aci dipne foindr ik 6311 8BMeRfatind @ble AODD R Mrhfifing
mul tiparticul ate dosage formin accordance with claim
1 rapidly-dissolving microgranules with an average particle size of not more
than 400 pm comprising a disintegrant and a sugar alcohol or a saccharide
or a combination thereof, each having an average particle size of not more
than about 30 pm wherein said orally disintegrating tablet exhibiting the

following properties:
1. a friability of less than 1% by weight; and

ii.  a disintegration time of about 60 seconds or less on contact with the
saliva in the oral cavity forming a smooth suspension comprising

multicoated beads.

5. A pharmaceutical multiparticulate dosage form in accordance with claim 3
wherein said TPR beads do not include a barrier (SR) coating on said IR

beads thereby enabling the release of solubilized drug into a hostile
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wherein the ratio of weakly basic drug to organic acid

varies fromabout 5:1to 1:10 by weight to provide
woang@voghar nacoki netic profiles suitable for &CT/US2007/061237

once-daily dosing reginmen. 11. A pharmaceutica

mul tiparticul ate dosage formin accordance with claim

3, wherein said organic acid core particle conprises:

i . an organic acid crystal; ii. inert particle coated

W iRl SR Rbn 86 Wl R SubRl Ry MBIl dvihe
pell'et”or a m Cro-taplet containi ng lyhe organi c acid,
a podrgimemimistratien inanmder o oH suiighie foi  lohesrdailp degyeg reginisy in
roto r.arE}ul at i N ranucli.gatniognext rusi on- spheroni zation
or g&‘élﬁ ARG 938%%?‘@3& on.- 12. Aphar naceut i cal

nmul tiparticul ate dosage formin accordance with claim
1%. whgheimaceitica nivRifesedatcclopee Sos in achordgndegyidy claim 1

conprisi.ng a..pol i ¢ Dhi rat |

ot rap e P SR e BRSon AR Gt Syl ot o

pol yareSR beadipnpléationr 8 edcent ERR bead poptigiogprdeEicdasitiot i ng
of pg i nyl pyrkolidone t byl cel | Ul gse
hydr?#)%%%&?ﬁ%ee rfh’#%g%‘s,ad Ff{/rtg? gi;é)l/) Bar&ooﬁtﬁ? rerg%ﬁﬁ’w rcl:"IéII{ Pﬁ dose,
COr NpcphRfichs, vapeefr@e bttt 10:90editosdbantelo: 1arsd. m xt ur es
thereof. 13. A pharmaceutical nultiparticul ate dosage

f in _accordance.w.t | Al rej i g 1icle
L] DA BB b B PRl i
conpwhatingaid weakle basia) sitdogdyl ()-padtyinipg tiekapaeicogert having

. conbi nat | Wt h wat. er, sol.ybl I r.at, a ratio of
f r ont Bbbifiieteres of Tomeangiey @1 2ndp sy g Foratbne B, <
appl atedt f00r.gamived Fhé.8 gakdlectdd ffonote ghaporbishég 6o 20% by
wei ght based on the weight, of the coated.bead. 14.
R AR i L g L P R e
accogiabsptashits; MntiPhdiddidn AdeetE eintirhs@haticpgédts,cl e barrier

coati ng conprises ter-jnsol ubl e pol. r. sel ect ed
f r on§& %Vaé?"é%fﬁg%%m PG RPISE ISW%/“@S S, JOPATMEF ose

acet ab&ora@biss, A5R eR6RS Habtrditbatinala@ents) Phycubthythpeutic
acetate, neutral nethacrylic_ acidnethyl nmethacryl ate

copOoRapHEs rapioid Agpnipisx pRipid altagnmistsy puti-epileptic drugs, histamine

H, antagonists, anti-asthmatic agents, and skeletal muscle relaxants.

8. A pharmaceutical multiparticulate dosage form of claim 7 wherein said
weakly basic, nitrogen (N)-containing therapeutic agent is selected from the
group consisting of olanzapine, ondansetron, ondansetron hydrochloride,
dipyridamole, carvedilol, lamotrigine, olanzapine, quetiapine,

pharmaceutically acceptable salts thereof and combinations thereof.

9. A pharmaceutical multiparticulate dosage form in accordance with claim 1
wherein the organic acid is selected from the group consisting of citric acid,
fumaric acid, malic acid, maleic acid, tartaric acid, succinic acid, oxalic

acid, aspartic acid, glutamic acid and mixtures thereof.

10. A pharmaceutical multiparticulate dosage form in accordance with claim 1

wherein the ratio of weakly basic drug to organic acid varies from about 5:1
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15. A pharmaceutical nultiparticul ate dosage formin

accordance with claim 11l wherein said particle core is
wonrovicdediwi t h a barrier coating conprising a PCT/US2007/061237

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

wat er sol ubl epol ynei sel ected fromthe group

consi sting of nethylcellul ose, hydroxypropyl

nmet hyl cel | ul ose, hydroxypropyl cel | ul ose, pol yvinyl

pyrr gbi;deRs R nd 41 xt ur.es

t her eof . 1_2. . Bﬁ%rﬁ%%ﬁ{gﬁﬁgf%ﬁ%@#%gpg?ﬂ% Sﬁ#%’%%%ge
f or m npe-daibyslosiageagingnt h cl aim 3 wherein said |lag-tine
coating conprises a water-insoluble polyner in

coni Nghdr@RceVMi ; ' d rati.o of firom
cpont Gretiabnlip S i Goft ¥l in ReoBal Wil im
f r om veliserin saidorganic 8GY6dyy pankilgbamisaeed on the wei ght of

the TPR beg Y rmaceutical multiparticul ate
dosage 'f orﬁwgﬁgﬁlﬁgg%@?&%g%e with claimi14 wherein said

| ag- tilhe dHipemigleconpd Wwikesn arguit &id amisgioliphe bindky oEr
in combi nat | ith a teric | ymer. sel ected from
e o up BUREoY bRl IR frdBe YiFRtia fet ot o
hydr oxy pr bipyiér ané b Hithenefillar) ppayerqaltyratogiaulatiyd s@xyiaionpy |
nmet hyl cel g}%‘gg)g_s _uecci.n 1t e rr%m \t/ii n_)él acetate

pht hal at e ™ B ESSRE T TVEIRRS pR-Compression.

aci d- net hyl met hacryl ate copol yners, shell ac,
det?-Vephiaypssettivel mutiparticidaterdostgr fosn irhet@adnce k&h cRim 11

phar f tiparticul afe dosage formin, .
acco%gﬁ:heg‘rﬂ%ei b%%}%ﬂ rﬁnﬁes\ﬂwéé?ifaﬁerﬁf’mp’g%%ﬁa Fngte ingder
i nnert Hémg iorindoatiiv g fomnabot 86: 16 kit Moul BYE ddaeidcoat i ng
conpri0 ected fromthe group

.a. .plkasticizer s
consipslﬁiﬁﬁﬁc RPAEA Sgg"éé&#f’“&%{?‘? FOtR forgsinete, "t xi - et hyl
ci t r ablpyinplpptralidond, imethylvellulbseChytdicxlyBrop@b@tulbsb,
pht h I%te di Put I slis?acate, pal yet hyl ene gl ycol,
pol y%?{ BiPEIRe ‘6?%‘@8‘? ulgse P stasihy Prepekiipieet dachemo- and
di - gimiceres theeofind m xtures thereof. 19. A
phar maceutical nultiparticul ate dosage formof claim3

wh i.n said. |R beads.provjde | oadi ng_dose_ by |
ol o B s SR ilalstte-Go9s GreceHumgy iy Haim 3
cont avherefdl skl padicld cbf3 iDgGGedMvitnd PartilQSR) Ecatindiour af ter
oral adm nistrati.on %{ t he dosage form.
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.

14. 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.

15. A pharmaceutical multiparticulate dosage form in accordance with claim 11
wherein said particle core is provided with a barrier coating comprising a

water-insoluble polymer alone or in combination with a water soluble
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20. A pharmaceutical nultiparticul ate dosage form of

claim3 wherein said IR bead, if incorporated as an
wORprrovooon of the dosage form conprises said reaiisy007/061237

basic drug and a pol ynmer binder |ayered on an inert

core.21. A pharmaceutical nultiparticul ate dosage form

in accordance with claim1l wherein said weakly basic

drug conprises carvedil ol or pharmaceutically

acceptable salt thereof, and e d populatlon
conpPPlyBET slssied fRBdhe FOBR 8IS ge‘g “teng%cﬁﬁﬁﬂ aci d cores
coat ﬁgdr\ﬁﬂc}ﬁp;bp@l Jn@lﬁyltcélﬂﬁosg Q@Bﬂoﬂ%r@ﬁyldﬂﬂﬁl@gd , pSiovinfl e

et hylcel I'ul 6Se and enteric r ox
met hyyeelidong @@éobﬁﬁlﬁ&n@ﬁl@c%ﬁnd&nP‘&FPsoth@POff rom about 9:1
to about 1:3 for a weight gain of up to 50%
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TPR Qﬁﬁ%vﬂ:%ﬂ%?&é?ﬁRﬁgﬂpr'Ses sust ai nedr el ease coat ed
fumaric acid cores coated with a | ag- tlne coati ng of
wat eri nsol ubl e et hyl cel |l ul ose and enter
hy 8- dxstisrerssrticanpiiparasylals desassiRTR @ Bgpedice with gleirg 141
fr 0%@%&{{ safth - lifle B0AME cc;mf:?hsfe@a[ whteM@b@iMle BavRedh up to
50% biting upon oral ‘adm nistration of the dosage
f or mcambm@thne’rlﬁmm entsgic Pelyymet seiected FPaviaetBYP ensisiig ¥g
rel e [
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ata b

pop u?%%?t{gg%%ngy ifco?&gﬁlg& 1E&iﬂ\%%lly gglﬁ |§ o%g?%?f i ons of
a vveedk:hyanbasthmeofmrﬁmg‘ems ¢h\1)6060nt a| ning therapeutic
agent having a pKa in the range of fromabout 5 to 14

eacﬁuéﬂﬁgﬁﬁgﬂkﬁﬁk popu %?%g%i%g%%}%gﬁﬁgﬁémmﬁQﬁhﬁhn
sust aihemih at dastawe of ba iner Yamra cdatingting thorrde lag-pe dl y
di si niegr aglrnﬁnges ahﬂg’uc%e%ele% Iﬁto)ﬁ e %%B]![, Q%] Ehr?é'l&m h,

easy-Lo- % OW stspensi on o eads to
pr oV itdesetig trgpetyl phmte;mcﬁkyl retaiecaoepl Uf eyl gtrate.aiteylf or

a oncfi&xalate, dibutyl sebacate, polyethylene glycol, polypropylene glycol,

castor oil, acetylated mono- and di-glycerides and mixtures thereof.

19. 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.

20. A pharmaceutical multiparticulate dosage form of claim 3 wherein said IR
bead, if incorporated 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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tw ce-daily dosing reginen in patients in need of such

a nedication. 24. A nethod for the preparation of a
woubdaziopenot i cul at e dosage form conpri sing a weakCy/US2007/061237

basi c, nitrogen (N)-containing therapeutic agent

having a pKa in the range of fromabout 5 to 14 and a

solubility of not nore than about 200 ng/nL at pH 6.8,

and at |east one pharmaceutically acceptable organic

acid as a solubjlizer caonprisi preparing organlc
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23. A pharmaceutical multiparticulate dosage form in accordance with claim 1

wherein said orally disintegrating tablet comprises a taste-masked IR bead
population, an SR bead population, and /or one or two TPR bead
populations of a weakly basic, nitrogen (N)-containing therapeutic agent
having a pKa in the range of from about 5 to 14 or pharmaceutically
acceptable salt thereof, wherein each SR or TPR bead population
comprising sustained-release coated fumaric acid cores, rapidly disintegrates
in the oral cavity creating a smooth, easy-to-swallow suspension of multi-
coated beads to provide target pharmacokinetics profiles suitable for a once-

or twice-daily dosing regimen in patients in need of such a medication.

24. A method for the preparation of a multiparticulate dosage form comprising a
weakly basic, nitrogen (N)-containing therapeutic agent having a pKa in the
range of from about 5 to 14 and a solubility of not more than about 200
pg/mL at pH 6.8, and at least one pharmaceutically acceptable organic acid

as a solubilizer comprising:
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e. preparing TPR beads by applying an outer lag-time coating
comprising a water-insoluble polymer in combination with an enteric
polymer at a ratio of from anut 9:1 to 1:3 for a weight gain of from
about 10% to 60% by weight of the coated bead; and
f filling into a gelatin capsule or compressing into a conventional
tablet or an orally disintegrating tablet a mixture of IR beads, SR
beads and/or one or more TPR bead populations at appropriate
amounts to achieve target pharmacokinetics profiles in order to be
suitable for a once-daily dosing regimen in patients in need of such a
medication. pharmacokinetics profiles in order to be suitable for a
twice- or once-daily dosing regimen in patients in need of such a

medication.

25. A method in accordance with claim 22, wherein each of said organic acid-
layering, SR-coating, drug-layering and outer lag-time coating is applied
from a solution in a pharmaceutically acceptable solvent system or from an

aqueous dispersion.
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external lubrication systemto lubricate the dies and
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a weakly basic, nitrogen (N)-containing therapeutic
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steps:

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

ii.  optionally providing a compressible coating on IR beads, SR beads
and/or TPR beads with a plasticized polymer to eliminate/minimize
membrane fracture during compression;

iii.  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 um to produce rapidly dispersing microgranules with
an average particle size of not more than about 400 pm;

iv.  blending the 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

v.  compressing the blend into orally disintegrating tablets on a

conventional rotary tablet press.

27. A method in accordance with claim 24, wherein said step of compressing
may comprise utilizing a conventional rotary tablet press equipped with an
external lubrication system to lubricate the dies and punches prior to

compression.

28. method of claim 22 wherein the dosage form comprises therapeutically
effective amounts of IR bead population, SR bead population and/or one or
more TPR bead populations of a weakly basic, nitrogen (N)-containing
therapeutic agent, each multicoated bead population exhibiting differing

release characteristics following a pre-determined lag-time.
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