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WD 2008/ 027993 PCT/ US2007/ 077153 DRUG DELI VERY

SYSTEMS COVPRI SI NG SOLI D SOLUTI ONS OF WEAKLY BASI C
WORISS279CROSS- REFERENCE TO RELATED APPLI CATI ONBCBUS 1003077153

application clains the benefit of US provisiona

appl i cati on nunber 60/841, 760 and 60/841, 893, both

filed August 31, 2006, each of which is herein

i ncorporated by reference inits entirety for al

pur posasy G IHCHN CRY $VSEEMOCOMPRISRERISOIMYESOLYUTIONS
relates to nodifi ed-rel ease conpositions with

i mproved bi oavai | aBf MBAKBXBARIGHRUGP maki ng such

conpositions. The conpositions of the present

i nvention conprise solid dispersions of at |east one
CROSSAREFEREpIta T@CEUIIATRD ArRJriediTeoNsand a ti med

Eulsatlle rel ease coatln% 15 BACKGROUND OF T

NvermieRonslyms thebspeiior & Sa}@j@ﬁ*ﬁ@l’é]rf@l’}iﬁ%’to“é“ﬁlﬁ@@t pQ/841,760 and

I

60541 $E BoTPAR AR BB FaT s e rPhrsBlc et in s
entiretynfadd] pwabdcabl e in this manner generally results in

desired plasma concentrations |eading to maxi num

efficacy, and mininmum toxic side effects. However, it
TECHNBAQf tgn sli fficult to devel op oral pharmaceutica

dosage forns 20 which deliver the desired plasna

chapentnt atvicohen tatesdie m¢téﬁab@lntaisc: cayeostticas wodnstpaeted
bioavai[sgggzsa %ﬁt%lg‘)dﬁ'é)ﬁiﬁaﬁﬂ}ges}lel} &1 ?Oegb“oélérra‘gg ?&}1@9@1}?&13 of the present
mventld/na(fdlﬂkiis@%o]\imm@ﬁbl sighd ETdt léalé‘ﬁn{ealtcﬁv@}%hz{n%b@@ﬁealQﬁgl%@i@nt and a timed

t herapeutic agent fromthe dosage form and the
pulsatilppg}eise eedingi cal properties of the therapeutic agent

itself. For exanple, while an orally adm nistered

phar maceuti cal dosage form passes through the human
BACK@R@est vF THEINVENEON ug shoul d be 25 rel eased from

t he dosage form and be available in solution form at

Nhany dhgr aﬁqqgc &p§Ies 41§ lmogbgféqcﬁﬁz Shen magpeyHkeble at constant rates, at or

near th@ﬁ%&é}@ibﬂ%ﬁ&t '”[%labgcﬂ)ﬁoﬁ 5@%&*’1})@1&% a%@ﬁ@%dg Q%JHJBICQH Ghis manner

hence the therapeutic agent - subjected to varying
gener aleSSLdurm dgsited pivsirta cohcdnlreti@s lthhmg to ma>emunp¢ﬂ‘hsaoyamyi mgmum

oxiesiff s ol Gpib OMEOiSE] i or o) BT AGET poseE Torms

which deRiv&i@he BEired plsihatoAdtd irhfld RN heRptutR deBnt/h) constant rates due to
Moreover, the transit time of a dosage formin

the complesiityicd sl abgor ppan prcess, thisenadiygelst-rafeied mnposntaylal/wyables which
affect tid %P Jf‘ 1%}%5%%&%8@%3@ %é%?%%%}é@ eéfgafigos orm an%stﬂgghyts?crog}]lelnical
properties of the therapeutic agent itself. For example, while an orally administered
pharmaceutical dosage form passes through the human digestive tract, the drug should be
released from the dosage form and be available in solution form at or near the site for absorption
from the gastrointestinal (GI) tract. The dosage form - and hence the therapeutic agent - is
subjected to varying pHs during transit of the GI tract, i.e., pH’s varying from about 1.2
(stomach pH during fasting) to pH’s as high as 4.0 (upon consumption of food) or about 7.4 (bile
pH: 7.0-7.4 and intestinal pH: 5 to 7). Moreover, the transit time of a dosage form in individual

parts of the digestive tract may vary significantly depending on the size of the dosage form and
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prevailing |ocal conditions (e.g., perneability
changes along the @ tract; the properties of |um nal
w@eBeems3 such as pH, surface tension, vol une, PCT/US2007/077153
agitation, and buffer capacity; and changes follow ng
the ingestion of food). The physicochem cal properties
of the drug substance itself which affect plasm
concentrations include its pKa, solubility and
. aqe ) Q
preval o e e R e P BPRTE ™
luminal sbatente sudpesqit, isarfacsuarﬁmne valuee, egitatioe, anduimffs:ona:mcuuy,mgd changes

rolowi Bt b oo TR MRt b SpREEDr P bbb e
which ah@alﬁasaﬁdcoﬁ@élﬁ!aaowMgﬁd@ﬁb{)mtsonfrhﬁ%ﬁ@ e@@@qnmleﬂalg!yl A4 the

profiles varying by nore orders of magnit
composjtipnalgophiyed ol cogyi waltippiticrlatedsa g forthadec! ucﬂlhgﬂme or specmc

surface &186.85;ﬁﬁdﬁu%?%%%g%}aﬁﬁcé%%rt%g ?%%ﬂ%eggp/\&f?skolfgp%aﬁcﬁ% to achieve
dmglcléeﬁsegt comRYeradessol ubi | i ty of 50 g/nL or less) and
%lre hi gh dosesc(1 an optimum daily dose of 10
rthnabaja e)ndtaél%@a e i pﬂdéﬁplmydeéf sadeliliyenrofales gy by
more thlajﬂ g%x c%?%soefsma(%?tqgc 81 tlE pﬁ s%l%%%lqu—ﬂraqr ik,j]gOf HBYe, the most dﬁfﬁcult
precipitate u fi environnment

drugs tot fbﬁn@la&tdf@w%l&§ btasl’iﬁbmﬁﬁﬂ@ndh wéuidh i bﬁisscall’(yhﬁsoﬂl&ﬂeatq:fH >5 (e.g.,
bsorption is faster than the rate of drug rel ea

have a sAiqbélgtﬁ il é%;nL Phiesy raa% 1@@96%0@6@_@ g rpntq)q)éunum dally dose of 10

s o GUAFIEBLNCARE L VLRt N GRLATRLE o 4 et

may preg;qixt,ateatpoh evel isg afto shepet satitmatenoof the Ighstm)wr&estlaxal @ity eact unless

the rate IQﬁ 6%9 Qiqg\lj\g %12”15 Elée: 12',12({] ?}Ir(gtl % kp?%gi? 8@8??%“[6%2% the Xl ug may remain
in the swe%watw&&uu@nga& hm%f xdnSple EMIIASRE By kAL resBEl 550 il t9Rnd
and absorption of the drug can then occur at a sl ower
lecithinfiathe. gub. it Grvelerof sepervagsatianewelhese aproobir efsiagglinfdedrgher than the
aqueoug OF) 5 IhAfe Sk h(?“\’/lg(gp eecr\]/(nd gt\Aaﬁ%moa egtsela go F ﬁlgsgcaalsle Iécli]pltdt Pd there is

ev1denct fAigat kélﬁ&isblﬁﬂh@ﬂ afd a&%gﬂi’@hl(&)f aed digg tan fhen or@e Iada addflei ﬂa&ﬂ In order to
onmpounds, or_the use of solid dispersions or soli
resolve §tﬂb® poiens, figleverprreadis hprisae Heelencd hicreng theépgwblhty of

the Weaﬁ Ba‘? c%%gt%r YOtl hg&gﬁl%ethghl \?S%la& 31};351*){0 Q&dsi tlaefogﬂ tH%g agcrhltjlan

I'es W siochem ¢ operties o
compodnﬁs,eirfthe @8 ofeblid dispdriiensa@tshod s«ﬂﬁtl@tsepar ing the

har maceuti cal formul ati on. For
agﬁe&eldwé@pp@aéws 4E 1l PR S BF D bq%vseéﬁe%ﬂmﬁff ﬁay of the drugs
varies vifh ROHLSHANRH QN bFo' EARL o BAkWRld rdeyr, W@i‘ﬂ Q@tni@ Methd¥ of preparing
saturated organic acid solutions, and solid

the phadh®pensi tnsutatiod. For grapwpldeomn wmkileélamabhe;m mekd$ atfedipine or

lelcamcﬁ@%éjéﬁ}o?f h(tw llgjmtdffgntggg@gﬁ 1%%?11%?%&” o BWngorg%cr %ci}%aolutions,
and soh‘éQilép‘é%ﬁMlsQ@ncM%%\Md@ﬁasuﬂaesﬁanﬁ?é apaudihe Iélgz%@t()ﬂitﬂe&irg% upon oral
with a pKa of l'ess than 14, and which require hig

ingesticloses to maintain 30 t arget plasma concentrations)
%g C(anosgnon% of %16 pr ereg%z i'nlvgrfcfio%l'falrg\?lgtle 1em1];r8€edo (Ele(fi%égfe})'flvyeakly basic
therapeutic agents (e.g. W1th a pKa of less than 14, and which require high doses to maintain

tareet nlasma concentrations) with drug release profiles suitable for once-daily dosing regimens.
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2 WO 2008/ 027993 PCT/ US2007/ 077153 SUMVARY OF THE

| NVENTI ON I n one enbodi nent, the present invention is
waleoeoe®eB t 0 a pharnmaceuti cal conposition conpeT/BE1997/077153

TPR beads, wherein said TPR beads conprise a solid

di spersion of at |east one active 5 pharmaceutica

i ngredi ent and at | east one sol ubility-enhancing

polymer; and a TPR coating conprising a water

i nsol ubl e polymer and an enteric polyner; wherein the

activeépharnaceutlcal I ngredi ent conprises a weakly
SUMMBRS| @Fdetf VENdI@lceut i cal |ngred|ent havi ng a
P %%kémbodﬁ]oené tpgt {65&? mvenpgn IS]Z{D CICt%\/en 1argllaceu 1cal clomep&)smon

comprlsﬁﬁg EPMBE&@dwﬁéremfsﬁmaT PR @ezﬁis cbppbanpaeditpeeabn of at least one active
conposi tion, conprising di ssolving an active

phannafﬂﬁlgpﬁﬂ@&rgqhie@ta}nd@ﬁ@agd}n@ ﬁplugmgy eghpneingipehimer; and a TPR coating
I 5
compr 1%&% gflta aHnéo@@Fﬁ%ﬁpH&g@%é Eﬁgm 1 tc: 8%/17&2 g\?ﬁ%g@g{;é ﬂvleigpheu maceutical
ingredicnC c@ppadek @ veakyankicfaconm }bmx&nsmutal@mgredleﬁdtalvm a solubility of not
maceuti cal i ngredient and sol ubility-enhancing
1nmeth@bﬂ@hé mlgpdiehy: particles of a solid di spersion of

Ihgodet bl‘ﬁ@od@ﬁﬁ{ MRCSELE RN e RANSH]-EAE 1o HBBod ot pre eganng a

sol ubi I i'ty-enhanci ng pol ymer are forned; dissolv
pharmavvaitties! cbBposson, Ld@l@nprmlg)drmplva@hlmtlw pmnmcmicylrmgredmnaand

SUfﬁCICEtOSPiH%Elgt}elésll?xﬁalll{édéO?}f(’:lﬁglplé gll}ﬂ]]t'l ngzgc%&t:,}% Ségclge\f)ﬁl? g %08,‘]’?115 1em%vmg the
pharma&h$iRIS4RBptMhIE Bo kB f-%%RtH‘e%@Idtlﬂg of a@lvet _Ph@ﬁma&@t’i@i‘yhﬁgedlent and
the coating solvent, thereby form ng TPR beads

solublhtmmlrm@ng]golamwwh%@ryu magficlgsorimesdlid ﬁlsmelo@cﬂf itlep active
pharmagéu%l?i% hiR %Qlcnt in the go'iz'ublﬁ%E Ianpc-lrlll,gb]? g]:’le;r clx_| g fg?Rﬁoévy &@Sol}/mé a water

S
rates a cross-sectron ermbodi Tren

insolublERR1pe@tndfan ttherippelseft in 4 plvmtat@mallil ﬁcefn’taﬂ)ﬂe lcusingaiobsnt,
pH-solubility profiles for (a) ondansetro

ther ebyrfglrdrela% RITER %@tm% pluGeir vatingghe sol(dcéblaﬁr%w W&Br‘#ﬁﬁ EPR gpgfing
solut101{ gél?&\;lgzgaiféor S 5%5\,& (t:helg’o ns b‘gﬁlgﬂ{ﬁﬁegdg%mﬁlﬂ{l& glatﬂ’R coating

d 6l Ut | persions o
ﬁnnmdb&ﬂ&&@hd@pmnsmmHO and (B) nifedipine. FIG 4
illustrates intrinsic dissolution rates (I1DR) of
Ler cani di pine HO - (A) Polymorph 1, (B) Polynorph I

BRIEF ®HS (RGP TRORI(EhOHE pRAGM NS (drug-pol ymer solid
solutions) FIG 5 illustrates the powder X-ray

HIG flridostrases e sserengondt geldanbodingpers ik R whd ofthe present

iwerltlIercanldlplne HCO and (A) Kollidon VA 64 or (B)
! Wet hocel E5.

FIG. 2 illustrates pH-solubility profiles for (a) ondansetron hydrochloride, (b) carvedilol,
(c) dipyridamole, and (d) clonazepam.

FIG. 3 illustrates the turbidity profiles for solid solutions/dispersions of (A) lercanidipine
HCl and (B) nifedipine.

FIG. 4 illustrates intrinsic dissolution rates (IDR) of Lercanidipine HCI — (A) Polymorph
1, (B) Polymorph Il and (C) Amorphous materials (drug-polymer solid solutions)

FIG. S illustrates the powder X-ray diffraction patterns of solid dispersions of
lercanidipine HClI and (A) Kollidon VA 64 or (B) Methocel ES.
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3 WO 2008/ 027993 PCT/ US2007/077153 FIG 6 illustrates
the powder X-ray diffraction patterns of solid
waelr@pee®ddns of nifedipine and (A Kollidon VCBUSmWNT/NO77153
(B) Methocel E5. FIG 7 illustrates the effect of the
TPR coating conposition on drug rel ease from TPR
beads described in Exanple 4. 5 FIG 8 illustrates the
effect of drug |oading on drug rel ease from TPR beads
lél'G & ijluMates QR0 W&EQ )& Pa%%lﬁ?écﬁ%pzﬁ?&ﬁ &%011@@@%ermons of mfedlpme
describ edlnEl>3< FIG 9 illustrates t
and (A) dollidve partdicl(B) Meﬂmcelrﬁijr ug rel ease from TPR beads

7 U R g ek i S G0 o SR o Sadroe g e

beads d@@gﬁ@i @ BBmptofpared to simlar TPR beads prepared
from 25-30 nesh sugar spheres 10 of Exanple 4D. FI G

ToGi § ilystrates bs etthet cdfdfugloading TPRruogtcsgiren ipdshaadsef.c., at 10%

dru beads of Exanple 5. FIG
drug loa%lve ﬁulsug‘t$ Z%a%l) ﬁ%scg‘}p Cgm % aé]}fée?pr ofiles from
LT, oanhgiapdsnge et dPRehaaitse 9fe orbkanpéleasd MM TAR MHeAds coated at

Kol l'i don VA 64 and tartaric acid. 15 FIG 12
10% dryg load eircat 6 byyhecigit foé Epdragtt REPR cegfite A ¢ S E0rmpddr1( washagigar

s YPEL AR NGB T8 A LA BB o

of Exanifie4Ppr esent invention is directed to pharnmaceuti cal
onp05|t|ons co I‘ISLn the 20 conbjination of a s
iCs gandusmtcs theag qCéafsTlg%ﬁ@atawow%aP BBt eteare Pomthe TPR
beadsofE‘Qeﬁ Egnt and at |east one solubility-enhancing
poly , Wth a tined pulsatile release (TPR) coati ng
lﬁnjﬂ |11§ulsm1@tea thadrep releass prafBtefrpollenenidypide 86’1 divRerdads of

e n ac har,maceuti cal ingredient
Examplggﬁ%}l “glé%v\g (@SRI\}VA gf}ﬁ C!:taété”tl 6Cédphar maceut i cal
Frgredi 1@Jﬂ1tateks @Yé At SOtUbEddihY coh Gﬁﬁolm\@clt RamickA&Q on the
g/ mL at . The conbi nation of the solid
dwgwl@&%é@m@,TgR h@ﬁdsaofvﬁé@mwe $asi c active 25 pharnaceuti cal
i ngredient and the TPR coating provides an inproved
rel ease profile conpared to the release profile

DETAIDBDaE) PSR IATIO0NGEMH DMV ESGNENSi tions in which the
weakl y basic active pharmaceutical ingredient is not
Eh%@lé?ﬁm Py eptien Mrlﬁ?téﬁd toaPheGMAGEUE P FE RSP Y HOBIPPEYIS{Ig Bh
combmlltﬂ)%lﬂﬁ al olid Fifép&g%' 19t legﬁrong)ﬁétm 1Hrar 1p§[c:e§ﬁ'éatl ﬂ%{l @(Imnt and at least one
he conposition ‘conpri sing east
solublht}/lcmihaﬂ'd?ﬂg p@i&tnlcn gmtlhzetlmedi ea]setl e atlease a”ﬁPR)bC(nfadg ctopieng a water-
. P OXInHé | y canstant over 18.hOU{S or the
insoluble po ymer and an enteric polymer, wherem the active p 1armaceutlcal ingredient
comprises a weakly basic active pharmaceutical ingredient having a solubility of not more than
100 pg/mL at pH 6.8. The combination of the solid dispersion of a weakly basic active
pharmaceutical ingredient and the TPR coating provides an improved release profile compared to
the release profile obtained by conventional compositions in which the weakly basic active
pharmaceutical ingredient is not present in the form of a solid dispersion and/or which lacks a
TPR coating. For example, by suitable manipulation of the composition comprising at least one

TPR coating the release rate can be made to be approximately constant over 12-18 hours, or the
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4 WO 2008/ 027993 PCT/ US2007/077153 time to maxi mum
rel ease rate can be del ayed relative to using the
W@ 008/021993 y- enhanci ng pol ymer al one. The t er nBCT/E8100T077153
di spersion” or "solid solution" refer to a
substanti al | y anorphous active pharnmaceutica
i ngredi ent dispersed in a polyneric matrix, and/or
nore particularly, at |east one 5 active
time to RRARIHBE 841Eds6 dte LNOBEMIBRY ralGvAb UsBRAShe 86bility-enhancing polymer
crystallization-inhibiting polyner are substantially
alone. nDIecuIarIy dlspersed inthe solid state. The term
tant annnphou n 40%,0
TRERELE T shabe RTRE R i3l PREPEIHR o Rle R L P Rbs active
phar ma@éﬂ@&ldhkﬂeﬂ@nﬁlé}&@seﬂ A a BB RSl YeRFi k CantiRk hiote pzhﬂ c@hhgrat least one
enbodi nents, "substantially annrﬁhous nmeans that |ess

active phpyaprcedod ingeasient pathatdemy o ystelhaw oDEURIbIEED o Yaer B0,

t ceyt ,
substanﬁ%l&’rx?ngéc& ?ﬁ? H%{sgc{ in égg ?og%étéé?y‘g{{@{ ﬁﬂng&p a%?éll%%n?wgous means
that lesspt(hhly A8y, of tiedative ph@hiaeenhl vgledicat fbr@d a sgtaratk e@stanﬁﬁ%hase in

east 70% at |east 80% at |least 90% at |eas
the pol@sc%c BRIzt hp @télg]t elg@%l@pntf;,h éuléséztnitlgléy dlﬁﬁ]a)[hﬁ-ﬁ £ dl§gng él}at less than
30%, lebsnt%u?db(% cs ah rl‘O“t(hﬁis ﬁi% Bbo%ﬁle% Ahg- I%T@ie[hé &&t0e pharmaceutical
substanfla ecu arly “di spersed’ neans th £ | ess
ingredigni écmm(}i%epairaterveysmihma/ﬂlaph ar thepelytiecamatmygr Attemativdlp sthd at

st 6 Rt TS LR o LR B2 v

pharmat Q@ &dhERbichsis G §}%Q1|1 dul stafte R YEr dubstaRidl 'y)inolle&hlarly
ot her enbodi nents, "substantially nolecularly

disperseii” svp)@ms dult lavetns 40Heaf theswive rarmBOotidabingradieah f@osem separate
c1ysta111élétp% seelBII] 1?»}4%8“??8 5 {nxl ra]nc? te{ Ileéirl]%lnglflcg?oﬁéﬁegaacsne/p %%}neacet%cal

ingr edléﬁ’( ysdigdolveden pleaseyrhérid lh@tnxp Qh Yimef élﬁbdi@inl’ehtx "s{ﬂhﬂmﬁ@ll'y d
di spersions of the present |nvent|on |nc

moleculag s PEE S ngeyTs tha*té%élw@rﬁtoi‘Vw Irsy e ! %ﬁﬂﬂg@nd Bpdessdlan 5%, or
less thaﬁlrfd/ oistﬂp%t% rﬁh@tﬁé’ce@tﬁnﬁﬁ H{}? ent %Hs aese Jﬂ@{c ﬁﬁ&&{na(s)ggl the

i ngr edi ent ic matri X,
polymeno Ihﬁltltl)h an 1@4@%daﬁsptei'sﬁ)lﬁ©ﬁ’ Itheqa1 phar melﬁuml mfahc e combmations of

oSS IS, PO SRS, S DL 0%

ingrediéHt npﬁ’lerf;%[ﬁnél Rafadi% abviibe ‘dﬂ@ﬁé }ﬁ%lcp[hl@ﬁ aBGeHthCalive pharmaceutical
ingredient forms a crystalline phase in the polymeric

ingredigrat anidxn sdthe eméodnﬂEatstqrm@rp Hanpiteut incat thangOedioentote than 10%,

no moré: f}ﬁg ng g)g {elg 8%02% gﬁgqaﬁgﬁe tg iévyd}élgalg%c%}ltté?e n ge‘%dgel{t gﬁglﬁ%a crystalline
phmmlnﬂ@q%yWn&ﬁﬁhﬂnﬂharnaceut|Cal|y active ingredient", as

wel|l as reference to any @ge0|f|c drug i ncl udes the

Bhs eermplasi veerdeunicerli¢a) ingedept abl ke wail igerchigpady phdy the term

"dlug",f*hl% ﬁa%ht?c@ Wen?"' et%0| s%%s%? herEL ﬁl@%ijg{slq)\ééyky%Ql%si)llggl(’?z{c%QECally active
ingredi@varagBGHutsir @fﬁfcnt@@r o spéﬁlﬁ@fh Lﬂghﬁﬂcmdﬁﬂ)mﬁ ibhéeQ pBarffacdially
acceptable salts, polymorphs, stereoisomers, solvates, esters and mixtures thereof. In one
embodiment, the weakly basic active pharmaceutical ingredient of the compositions of the
present invention can refer to a compound having a pKa of less than 14. In another embodiment,

the weakly basic active pharmaceutical ingredient has a solubility of not more than about 100
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present invention can refer to a conpound having a pKa
of less than 14. In another enbodinent, 30 the weakly
wha®so2me3 i ve pharmaceuti cal ingredi ent has a PCT/US2007/077153

solubility of not nore than about 100 5 WO

2008/ 027993 PCT/ US2007/077153 g/nmL at pH 6.8. In

anot her enbodi nent, the weakly basic active

pharmaceutical ingredient includes at |east one basic
pg/mL zﬁ 09€M A chibodBlerfNRE Beik1¢BRALARR b hahlR WRAKINgredient

sic active pharmaceutical 1ngredient has a pKa o

hwhﬁedﬁé@mthaﬁxmmrnmmﬁmamsmlUby¢mnyhcﬂmdu@nnmﬁemtNanwa&@upaah@

pharma ey By s e s i Pust i HyF BT dhl TS Hgan geout 100

ng/mL AKH 08, Less ahmgr dfbodanent e HdRS Hticlaedsd piARRaRASEA ingredient
nltrogen atom In yet another enbodi ment, the weakly
has a plifacsﬁ lessgbari /b apth aﬁimi@@ @ﬂt legshbng hzgsntcemn@mn aiema ket appther
embodné Fnt Heg\ge%kllyélbﬁam acti u eaé mgcc%(l’ucal e ed1elbt r&.a éﬁq& ]Igss ﬂgz{nnh a
solublh@tdmibt A‘éxdltﬁ@l(ﬂ 1(019{@’&1& attpe6 BG:Il’fdiEnclS@éslmlleéslt bye Bzﬂ;litam@rb@@ atom.
ynmer" or crystalllzatlon inhibiting pol
Aéﬂafrdshet an.ghokeriap “sdphibiyeenhangmepolydgalilte crys allszarlvlanﬂhébltmg
polymet ’qgfé?% ﬁ\%tg n§dlut9% pf)l%n%l Ezg))?@lbesﬁl dufl 1%90194@5[9%1&1‘ 5 Ofb foflfing a solid

erein a’wea ug In
dispersisn asbileﬁnécyheeahmfm wepkppbasivedrig ﬁmtheex]abﬂit)eeiﬁyanﬁinggblymer for

dgﬁgolvln E$ t he drug an int sa
examplg By {jish 1583/ ¥ g hPthrg ditgethd o ‘W‘h A Sol GRS gRdasd then
t

o ARRE QBTSSR TR BAPhE AR v
substanoallyi as aano]reptﬁgu@s;ﬁemmnm adurhi mgowhgmsai@ep duriag stpmam argportation, and
commefi PTG Eh BBt pef e i by SURETEE Ut 1y solgbiio-
enhancifBPBRAID InP NP hadiddruseakl y basic drug. As used

herein, the term"imedi ate rel ease” (IR) refers to

Aseersherein. the tame rlmtlwéwtfa@baﬁe (Houefarntogelsase of greater than about

75%, in cﬂ?eq %nﬁ)% in?cngﬁr (%%gltgl tl gl.li] Q@(%u%%g(% of‘%l?e/ oic(?ch)FS ?ﬂ%&!ltl&ei ingredient in

one houadmdwlsg y Bdrhirddr aofm bh&lemﬂi}peﬁhbm OIThe 'Ehﬁuﬁimﬂmlbaﬁfcan be measured
rel ease can be neasured in viv in vitro (using
in vivo, O W HPi(BHaS CUSPIHRIRhEES 1%%11%3% ﬂ%@&%é@éﬁ% 20 The

TRE B F}E%@?{@S lefEL%ftg stk Rs e@méh&hgamcae{m ,h% 9 difial ingredient,

active arnaceutlca i ngr edi
which hameredinadieterreleemgeoprope rikibesds daR ibdadksanydmnd micpant@esagoynprising

e il B BEFAL LRSI SR8 LPE BRALTREEULL EAL i
phamlagétﬁl@ﬁlrﬁgx‘éﬂleﬁﬂc inta"@ L Aglith MBharRA fRGEHL bER inbRAbRAERH With a solid
a sol ub|I|ty enhanC|ng polyner or an inert core

dispersiopat 8w agiivhplarsetdudcaldngpdiesti iona sofubtl ﬁﬁvcakmcm p01ymer IR beads

also mcgtbdla )P%%}c?u}c&%%)éléxdlgqg%boé%nagsgeﬁsgﬁl 81écll %Im rhfc Cs(,i \gloh% Iseaganﬁ Qr
protectitvB @180 lah @ wili SINRK SheRdiaandlchid frbgsr u@@@tc&e}cx Well Mein.
sealant or protective |ayer, and which has imedi ate
Ae lusetslkerpin ope e gapidlydbsrersi e dhegafies ™ refers to agglomerated

particles comprising primary particles of a sugar alcohol (e.g., D-mannitol) and/or a saccharide

(e.g., lactose) in combination with a disintegrant.
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As used herein, the term"rapidly dispersing
m crogranul es" refers to agglonerated particles
W@ ®dng primary particles of a sugar al cohedT/{82097/077153

D-mannitol) and/or a saccharide (e.g., lactose) in

conmbination with a disintegrant. 6 WO 2008/ 027993

PCT/ USZOO?/ 077153 The terns, "l ag-ti me menbr ane

coating", "lag-tinme polymer coating”, "tined,

"Pl% &fhd Feg-tigt %ﬁ%}&EF&&tn@mﬁgﬁ%eﬁﬁ%h&g:oatm FPRimed, pulsatile

ol yner coating", or TPR coating, which are

release (TMRgmednalgeaddayng’s eEﬂPRrPOﬂ)rmermO@ts@wt orapiPR ice@tnigowhichefer
interchailg?fqg) ﬁwgstaehgﬂ -Co'%? ét:qapgﬂ?aé}on e %ltgl hgge?th%bcﬁﬁgngg{ggﬁn\sgtell—ﬂlsoluble

polymer fol d¥Bfbinapih $aihl dnfonteic éTPR) beads” or sinply "TPR
beads" refers to a particle conprising the active

Phcaerrac dimgde aulsaltﬁgrfé@ﬁSé atPR)cad e namplya TP R cedatretves to a
particle g%%?i ﬁg\nﬂ}eﬂgggér '1@1%%%%11?1 5 1Q§%%1%*1thg£aﬁée \té/(%l% éx'%l”?{e%%%ng In some

emboditvest| PPoaside rehaformradld aalddywﬁca TPR doagii€dhe e 1£re@dBd of the
TPR beads prepared in accordance with certain

weakly bafppfiarasditiorly ardvp ingsedhient ifiope AP ROsadssoremraschieraseqrdarpe with
certain ?g%@itu?lﬁlgtg %g_ﬁg% c»gesr@rlntqﬂ§§1tﬁﬁ 9; él{g?ac@e?gﬁeé’h# Q%QQID?% %F;%FIE Blc?hle
followingdesteirtag-¢iss. t han about 10% nore particularly |ess

an about . 5% nore particul subst ntlaII 0% of
ﬁ. elCHBt a&’et“B’ﬁalFFFé%@ “BSIP"’“‘?(ﬁﬁLéS ‘gﬁﬁﬂ B ‘?b@I”Ieg%gdm%?nd
parnculé‘lly ﬁzgs thhAgbQft sup n‘i&e @Q@i%laﬂy ROBLE St aﬁ?@"/(p Bf e Qh@\yeeﬂlat%%aceutlcal
he TPR coatings of the present invention conprising
mgledlealt sonlshyedt droha loE-twwed @rupi tn gbmum wuandaeht ethieyed 5y the TPR

... polyners (e.qg. a
coatinef G BT RS aringSbaRibs { PofPRatiul VTG ShouhlR o Eitgue
polymeff(e.gQHg@Me RChU L pefyaferd)0 a water-sol ubl e,

phar maceutl cal |y acceptable organic acid which is

dapagst ergp. the traassahgpitiempditletingigpne a¢ife ol xarastc afid” refer to
a water QBI‘T‘Jgf?zl gl](i)elllj‘xglg% Qllftlc% nﬁac%g]#tbﬁll Qgicr%ﬁcﬁgfl acg ‘?5 dcalpg%r %ﬂ en%?%irblrl]}g the rate
and/or th@ e:ttems;e disadletion ef de active ;tHaemmamtal ingrafiedriugn a@leeasedution of

in vitro or in vivo froma conposition per unit tine.
the orgappeadithi t s of quantity are often expressed as, e.g., %

‘Pflc the tatak quSl%fers ‘EE)htﬁe ngflﬁrﬁy opéhﬂglf@eﬁrc@m \Izﬁo'm in vivo from a

pl asma concentrati on” C,,, X s .., are

compositiningred et timer ghe runtt@ot dﬂ@nn‘tym:enftmatxmﬁs@f asge. lgg % nf thiaeotal dose.

TR, e b L AR RIRE S22, 8% 228 e
refer to Q]ﬂagdomeéntl agon dherubeh e Plielaetiubleal, Q{ne@zﬁ f}ﬁ&tpi éé@ed as mass per unit

amount” refers to the anount of active
volume, typically nanograms per milliliter (ng/mL).

The term ““therapeutically effective amount” refers to the amount of active
pharmaceutical ingredient necessary to provide the desired pharmacologic result. In practice, the

therapeutically effective amount will vary widely depending on the severity of the disease

condition, age of the subject, and the desired therapeutic effect.
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phar maceuti cal ingredient necessary to provide the
desired pharmacol ogic result. In practice, the
wao besapoes i cal |y effective amount will vary w BE/yS2007/077153
dependi ng on the severity of the disease condition,
age of the subject, and the desired therapeutic
effect. 7 WD 2008/ 027993 PCT/ US2007/ 077153 The
phar maceuti cal conpositions of the present invention
@Wfah%@ce@h@zﬁ|cbg1pgé1§91%r§f't@@px‘%ﬁem@ﬁnxjeﬁ‘@&{ cRSiRGLOME dispersion of
phar maceutical ingredient and at |east one
at least gl agbiive phayrmapdidieel ingregiohi/amalr at dgedt @ne sTRRilgganhaging polymer and a
TPR CO% ecific enbodi ments of the invention will be
$cribed in further detail with reference 5 to the
S aTRAMO dnbedts GEHRE idvenfib@WiIEh déeRbEPRTLALE JERR Wiedtbference
10. The inert particle core 18, the anorphous |ayer
to the acegmperypng §igee f hBigwecak roprasarh e TdRuggadd 0. The inert pamcle core /8, the
ammphg sylg lullg:c%)ﬁpln ﬁﬁl%lgeﬂ\é/?%kgy Qgsl (p(%'llé a mggta 1iZ8tord- mﬁn%ltmg polymel (also

referr edStO |a$l khlhli)ltlw &niaaaﬁg polyategamhca &Quﬁiht}t élﬂ)an@ﬁ@bﬁ,ﬁhic\aeld the
seal -coating layer 14, and the lag-tinme (also referred
protect%%&kcqaﬁmgé%yepé? sadithelagdisagly re gae fhep IER pardsajpe-release)
coatlnétjb?na];gﬁg &%ea ﬁp() Sui tabl e active pharnmaceuti cal
i ngr edi nts or the pharmaceutical conpositions of the
mleﬁlmtctwaphe;trtnaoasunc_aﬂcxhgxdeélem&aki e pasintacetigbconhposoiv@s of the
present aw&%g(%l{;g&hge f\}?g}flg tgél%/ %ngi P&%q?é{%m%g}t %Bgtgy!q%g{qugcseutical

ingr edletnhﬁaﬁ%ltzy Ga1ROBF RBCAM | £2ln aﬂoﬂ&( @&b@ﬁ?neha%@acﬁ% HE’&hHaBéﬁtlca
not nore than about 100 g/ pH . I'n anot her

ingr edle@nb@oh seduttility af met motd then giivaut rhﬁ@eg/mlc al phI ﬁ@r éni peotherteagbodiment,

the acti b AR St ok b R e D R R A RO Tonger. 1n

another leﬂﬁb@méﬂﬂ&h@éﬂﬁw@ pﬁélﬁﬂhl@bdltichymgfedf&t 480y @mﬂm@ 03@ot @bFthan 50
H 6.8. In another enbodi ment, the active
ng/mL @ f@rﬁc dutiashgr cgrhodpnintgheaitesphhmzacautret Eoup gfgredient has a ratio
o 6
of optlﬂ%ﬁ}ih@ho%? é]t%i’)gtggstg LI%BB}/ E[P%H t()% (?19 l‘l g?ht (Sfyat?r% stpf_(BO I? y(z dhother
embodiiniast, detdciies piamaeae il ilﬁgjedlieﬁltgfa@dlm thtaeSOfaeSBKlﬁnnVIal ueolublhty of
| ess than 14, a solubility of not P}han ab

not mor%glyu At HHo Hﬂﬁ]ﬂb ag pPHAW agﬁ agiel i SoN éj\ﬁ ghopp3 Bf)ms or longer.
In yet aﬁnﬁ@é&len?‘oola%&ﬁ @E a!:t%%arq@c@uﬁl&l Yifhe ﬁtggée{é scgnggJi ?EF{&?/ more

he active pharnaceutical in redient
than ab@ﬂ 100 112mol et pHi befnandloatio mf)@ptim@/dzrﬂy doseplh @éBto&m&ilba'ality atpH 6.8

(in mg/laﬁ| %P g(?ea(s E& }1r§t€dgll%ﬂ|ﬂ¥€étel Qgé?erl]liggg ac%tﬁejpﬁ%#%h%ét%} ingredient has

a solubiBRPOT{oIBRe tHah %b@\ﬁtSU\(%/lﬁD%f PBGEUGLLE dlat @ ﬁﬁkﬁ@ﬂdl%se (in mg)
a solubility of not nore than about 50 g/nL at pH'6

to solubalifsl aaplrlé)tEi on ofg/wpt Phatlleasai 04 dose (| n rrg) to
ﬁon"lI ml m% anmplgs Of L]lclSSéS qu” sngqb@ c%ve 1armatc cgpglg{czdleélts include,

ass S
but are ﬂ(ﬁ‘t&ﬁlﬁﬁ%&i&@hhﬂgbsmsn Q{tﬁ@paﬁﬁlﬁuﬂea(‘ahuﬁi@mety agents, anticlotting agents,
anticonvulsants, anti-diabetic agents, blood glucose-lowering agents, decongestants,
antihistamines, anti-inflammatory agents, antitussives, antineoplastics, beta blockers, anti-
rheumatic agents, anti-inflammatories, antipsychotic agents, cognitive enhancers, anti-

atherosclerotic agents, antiobesity agents, anti-impotence agents, anti-infective agents, anti-

8
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but are not limted to anal gesics, antihypertensives,
antianxi ety agents, anticlotting agents,
w@piosoziviil sants, anti-di abetic agents, bl ood PCT/US2007/077153
gl ucose-1 oweri ng agents, decongestants,
anti hi stam nes, anti-inflamuatory agents,
antitussives, antineoplastics, beta bl ockers, anti-
rheumatic agents, anti-inflamatories, antipsychotic
infectiv@@&HS hySRARIAsbME a%ﬂh%ﬂﬁﬁé’o%m@@ééntssQnt@%ﬁ'ﬁ{eﬁﬁ&ls‘%ﬁ%éé:agents
agent s, “anti obesity agents, anti-inpotence agents,
anti- demqtﬂsams rhéentivienl agems, glycapen phOSpMmﬂzmhtbzmg gholesterol ester

CT/ US2007/ 07 ective noti c.agen
ransfer B PR oS AT AR Sy SRBF R R G BaEE por agonists
anti- em@tﬁ%nga&trom@d%hhald@@lﬁt@%ﬁs?«fl{oﬂw :ﬁ}ﬁdtl@ﬁlgdn\/sl 6?«1’01%@[‘“85&, opioid
| ycogen phosphoryl ase inhibitors, chol esterol ester
antagongytsy ARA-€pilgntistdsigs. hislanpig Br %ﬂta&mgtf( cethapthmane pgess smooth muscle
1elaxanf§y 1tdes'ﬂzlefaﬁ nn‘lglélgn&% angsoDam ne r ecept or agonl st S
anti-enetics, gas o nt est i nal agents,

psyctfitodhefpapeibhg gaganidud opcaindnagen] ®tsoxbptdedxH, morphine,
antagoni sts, anti-epileptic drugs, histamne Hz
codeinegft wgeecs hudrogisone Abamerghine. }éf’é]@%t“@ UrapRstOl P URERSISTRECNE:
antlhyp&@cn"é‘?%mn%l fdégﬁicu%glﬁl ﬁ?e%l plﬁ%J %:rkﬁncq g n%xﬁﬁltoﬁx 11%q§egﬂllfafegtrimazosin
exanpl es o nal gesi cs i nél ude acet onlnoﬁ hen,
and doxaodsec ereddfic @&inqﬂm(ofkantlmqm apets incimde hy«ﬁpxm&y@bﬁbméﬂoride

hydr ocodone, . di phi ne, hi. di ne, . tranmad
lorazep g QRGHGHE AR PRABEH T G BEON ke P4 azepan.
trifluop&af i@ hPiroenlodi &, CRMALRE @ﬁ)otﬁmu%d R, ARNP RN AL Bxamples of
trimazosin 10 and doxazosi n: speC|f|c exanpl es of
antlclotam aemis letlyd@@@wmabmﬂn@betldw tradibye. Ineifiydr depidogied g ¢lopidine,
rone droc

d10uma1 ep%ﬁh;{g% 8’)?{%8“ sr%g%?g 65%15&8 tg zglglfgg éxiﬂapfe‘sn})c ude phenobarbital,

methylpl 1%11(53&%19@ I a8 hyl 8 D60 dl dtezepalcOdiazpat eridazolam, lorazepam,
di pot assi um di azepam specific exanples of

felbam@é%tcri&a@@mmge ayenbEcping ighbalibe PragaRige, tEsabine.Bapirdeate,
gabapm]gh gIGI o‘fn ohlgﬂégh %ﬂgnﬁ %&b}ﬁgg&&h TOEJ‘BGCI t%lil{j Qleamefhadlonf
tnmcthﬁh(bnecelﬂ’mdlbsalhhslamm pdeidohetobardectaal, Je vil&ﬁn acetam, scletmcetam,

cthosuxgpyéilee}l%l%ﬁgfnxgx?l? Flgxtfg%élm e%)cggggia flﬁlico{s] ?g%lgbam?tha/o amide,

zonisanfi@t, @ﬁﬂ@ﬁ 1%111601%&@%@@ Rﬂh@ﬁace%&@rvplﬁ%ﬁlmig €mnd \(/'a&%pﬁﬁndlcn specific
progal |aa|ne toplramate ga apentin,

cxamplpﬁr(scgaabéilah@tuetgqots @mq*hudq)hmymuiennatﬂgpmytcﬁpmlm phenformin,

toin nmet ha rimet .

rosizlitggR R AT e o B R GHGE . 1 P HRED 1 AR et elitin, and

sitaglipti@\%pbdifiaeLindiles SEI1688d AGeIseMwedtdQSHXIhBLEE tolbutamide,
phensuxi m de, nesuxi m de, acetazolam de, sulthiane,

acetohemphigzi@lzaﬁmu}g; g,lzfgmzc&m gg@ﬁp@ée $lighpgtdei glpmel,de and chlorpropamide;

h : .
spec1ﬁcpex mg g Ifggconggs%}] S 1I_nc ugg gseu%o%)pll%g'n%e g %I}ny(ldjffpélgllel?,i a(l:ld oxymetazoline;

specifickgantipes ioff alhtuﬂﬁamﬁggicnwed@epywaﬁlag,l anfzOBne, ABShE By dnine,
phenformn, ~rosiglitazone, pioglitazone,

Larbmot(@r@@qei (ica(z/baﬁ@ne rﬁlegq)qsp@q:, dxra@ﬂw@gg@e }gygg]hzgmngech orpheniramine,
dcxchlobl;:l%eggglln?ﬂ%t bll?)’m}?llalqllalﬁllng qggbl’i) 151 rc}:g?lng&é fh %bc %%/dl%fxyzme

ucose-1oweri ng agen e to am de,
meclizine, promethazme, trimeprazine, cyploheptadine, azatadine, and ketotlfen specific

examples of antitussives include dextromethorphan, noscapine, ethyl morphine, and codeine;

9
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acet ohexam de, tol azam de, glyburide, glinepiride,
gliclazide, glipizide and chl orpropam de; 25 specific
we@x@spme3 of decongestants include pseudo ephepPCT/USI®N7/077153
phenyl ephri ne, and oxynetazoline; specific exanples
of anti hi stam nes include nmepyram ne, antazoline,
di phenhydram ne, carbi noxam ne, doxyl am ne,
cl emasti ne, di nenhydrinate, pheniram ne,
specificCdXa@ipRR&A hfitdBopRsticsdet6dd QRBRBLERMAEstine, tubulazole and
bronpheni ram ne, tripolidine, cycI|Z|ne
echinorgyir w@lﬁmxmpleﬁyﬁ Awicindlamanatoygepits m@deﬁwtﬁmlw@zw e,
predmsélo%x mZx p1rdx1c rv%hi%g(gxallg | & roi%% e%%l ﬂur%1p1 ofen and (+)-N-{4-[3-

Speci t ussi
(4- ﬂuompl@émelga)pdaﬁxwa&iyhmpahaln1 ynpsmayabml ce&tsbédlhmdﬂfplcﬂﬁ)fbeta—
and codeine; 9 WD 2008/ 027993 PCT/ US2007/ 077153
blockelgﬁ@&t}dﬁ%mésﬂawnééolelr sagf il hespretqf @gtijusgy ¢sdaclude
i : -
dentron ARG Copink ST Pl il MR RARR BAoaBER BOTKE Lhinples of
anti—ne@ﬂztsarminhhﬂe laetmonmceﬁ Kilaﬁﬁioﬂ[}(ém ds;mrnlbmm paunoxibC@m) epirurubicin,
al decoxi b, pr of en, ce coxi b, fl rb| fen an
bleomyel_p) glmz_d{lwctlg an(? 13;11tp]nl¥61lnoaﬁ3€ W?%Bﬁ &% ETtaé) qf?;&qsdlbczh(?eeq%pllellolol,
carteolol%’lle}/oﬂﬂhmé‘i %éﬁﬂﬁc?o@‘ol ﬁ@ﬁﬁ‘aﬁbl@l %éc?cﬂpll @)?pl@lfxolple%@ hiRitolol, pindolol,
ockers i'nclude tinmolol and nadol spect f
prOpran@ké,rq@Iteé@ ofhobhtdctiugslioly e@np}rmtlh@daaolodémcmmfeh; hquh}amemprolol,

neblvolgg SV % O(ie%?ﬁnl&)@spg?t% P ngggl}qélgﬁpgglﬁc%g%aags glL zﬁ%f.rheumatic
agents REMHE QAN G Inabd AL DHINS cRlor QKR! BRir6x yehlHedngy, UBidi6dpdrine, D-
epi rurubi cin, bleonyC|n pllcany0|n and m tomnyci n;
penicillgiyens; pageresparmolive gfrothéaal e oukesioding n@nma@bdhﬁmlmﬁel
methotr%%g% e}%{n% clmg\e/sglgf"{ al?Ji/? F#EE& n@(?lm% es S ]Itlljl-l?l{f% or’les include
steroiddd hﬁ@h@lﬁ@éx@ﬂda eﬁmt-laﬂé)lhnnatdl s ,su(&f:&b%ﬁio@lt;soﬂé h@intone,

bet axol ol , bi soprolol, esnolol, metoprolo
prednisgiapg. bRy Predarso Oar d@ﬁﬁlﬂ@@?ﬁ%me&ﬂfleth%@% ém«amméﬁaea
e
beclmn?tﬁ%ﬁ%ﬁ& S {’i}%a tergie Q&iélﬁlgggﬁﬁpglgl?zf %ﬁn%b%{hﬁ%uﬁﬁ% é’lﬁa %Qgﬁlﬁle
diclofellmpdat@xlyo&nﬂaar”quuLmem lmxouifelslpoﬂftodlﬂac Drdopetiiacin, haminmeone, sulindac,
i um aur ot hi or aur anof.i n,

anerce di
tolmetif (RS o Ot HRSTE S o PRt e B By el i ne.
mﬂalmﬁéf!bxﬁ&%@d;ﬁ%ﬁéemaﬁtﬁﬁ% E'&yﬁl’fé?ﬁﬁia%&leogulﬁﬂﬁﬂazone piroxicam, lornoxicam,
-inflanmatories include 15 steroidal and nonsteroida
meloxigpm, |tcnomqaannﬁ@mxyb @tqn@QX@Ublhllasomlydxam@ombu wderexib, valdecoxib, and

numes@gxah%et& %{ﬁlgﬁ)’) trt] Antip SP{%& (% eagelir}}%( fgh{d% 4 é)l‘pglhcgone ziprasidone,

olanze RS HAHBILRAS QH@ 0 clAbAQS FRES AR AGHEANI RPN @B, flaTidxd; Arsh&bific
benorilate, diflunisal, faislanine di cl of enac,
examplgeéa p@gx@ﬁa‘\gcenha@wpggq% ampplgpe; éﬁ%ﬁc etaRd e anti- “atherosclerotic,
I
caldlova&%)ﬂ%%m@?bl&e? i @I‘{ &c%ﬁ%%ﬁgé r#l@g(gecc?tal \k&henyz}
ﬂuvastaamaa;wm;tatzq mdvhitanmpitardsesipl ppazane, rayatantiacd e, snnvastatm

pecitQUEnenDYL azane, Ul finprazone, pi roxicam, | orpoxi cam

phentexJnHHé, ok I‘Ps‘?zi(t,' Q:arb%@é,edﬁ@ %‘1‘1}9}112158&%@&5@ ’exéllﬁ]l)lg§gp3ﬁ'tlbimp%%ce agents

include sildenafil and sildenafil citrate; specific examples of anti-infective agents such as

?l cel 1vastat1n

antibacterial, antiviral, antiprotozoal, antihelminthic and antifungal agents include carbenicillin
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numesul i de; specific exanples of antipsychotic agents
i nclude il operidone, ziprasidone, ol anzepine,
wa biosnriosene hydrochl oride, fluspirilene, rispeCT/tisee7/077153

and penfluridole; a specific exanple of a cognitive

enhancer includes anpaki ne; specific exanples of

anti-atherosclerotic, 25 cardiovascul ar and/ or

chol esterol reducing agents include atorvastatin
indanyl &Rt uh Wik ak S VAR @bitloridd LENASIRL i, do@YA@shahlfate, ampicillin,

mevastatin, pitavastatin, pravastatin, rosuvastatin,
pemcﬂlmr@, zmthmasf(cat, brytetraqyelsid, rrullcmyahlpﬂ @sfﬂmbmamml, gllaeshwlyycm

ent s nclége dexadrln

spiram BRI e i S Reesmeaeet b o P s dinggonazole

terconadddTONRORNRDIe, SRRGhAZ e, %ﬁ@éﬂ%l@ﬁl Hetr@Rtdazd ORRLBORZA8 X éhdazole,
i ncl ude sil denafi | sildenafil citrate; speC|f|c

moranteé,mﬁpn@gvg}e sreeific qagfl@gtegs vehayete gg@m%mch@c gdaxalone and etomidate;
specific ex?me’%F o al}txn}’iukmsémsm aF’FmS mc?udgrlece{/n of S&} Irl?g m%cé"lptme, pramipexole,
ropiniroC@hoglige, lahd @eleé;ﬁné«“@nﬁ&fb&b&%?c@%ﬁclpﬁr HLSA0&4i10Y1 B&Stropine
i ndanyl sodi um bacanp|C|II|n hydr ochl ori de,
mesylat@,rmp@ghg@ﬁyl@pﬁl %O%%qup}p@aﬁp@| agflblstaaﬁabqscspplp psdiphenhydramine
and dor@?e'ﬁ'a&nll% aﬁ‘d %mﬁééhhl” Q@fﬁ& BranB¥d (?ftarl @CM?L&HFCI s discase afgcnts
nocycline, eryt cin, clarithronycin, spiranmycrn,
include doyapleniV rikastigaliid, gaMntaming, tariot; ;aspedifazadnkded afimntibiotics include

chl ori de, chl orhexidin econaz l e, . terconazol e,
mmocygclmsaeaﬁigoz%ql éalytgr&myccah g%eﬂlg a}Lg w1m1mnhm aztreonam, gentamicin,
sul famefRixa Ak A3z Qleycid, r&k}ﬁ@@&g@ﬁp lﬁnetﬁ&glﬁﬂ daz@diBdazol, clmdamycm

nmorant €l , cotTi moxazol e; specific exanples of hypnotic
WRanagenn@npnolu@@ﬂahﬁam@kmmboan@HEDﬂwudatéﬂn@bgeuﬁJMMﬂoxmnn

Ldixi€xanpl es of .ant i+ Parkinsani sm opa
na 1c1x18ra81ﬁ‘€s(?rarf})%aﬂg peﬁ}°§ﬁ‘f‘ﬁ@%&’8@8xam} & P)fﬂc:}nolﬂgmxlsgp tgmaggx ciil
tosufloxafh, sigl@ekhdiNenlhabhne BallIRGE dtidSafpiedlerasn B, fluconazole,

tri hexypheni dyl , benztroplne nmesyl at e, procyclldlne
itraconagplsekstalennazalndesBbpr e FF memplat o hingt dopr e isinelidas

e [ p r e,
1soca1b<§%§@, p?éé%g@(lg@ﬁg?n S?yg?mgﬁ{er gb%?g’ﬁeélxgl% cglag algtgglgegggmﬂ Pc lude
azidovulithel (AGITY A& d dor@p edildboxyinmasit] @it rid T, gﬂ&labtxﬁr(ﬂmleQKycytosme ddQ),

tacrine; specific exanples of antlblotlcs i ncl ude
nevnapmcnléaywdinﬁe(epwplf é% dC}L%IFCS)/fIHlIIBﬁvlécr)nIlt()ﬁé‘flb(WQIVH) indinavir
f iRILL |
(Cnx1v£§ féﬁjnt dﬂloex(gz ch?gﬁ@— @5?15 E%W%%}%{Lo éﬁx‘l ghmp horylase inhibitors
mcludct{R’r(REBh)jﬁr¢Iﬂ1p10ri’é{[2mmdld>azﬂk bnetbbxymka]mglmnmo j-3-0x0-1-

te C Ian i rocin thro C|n hr
(phenyI5R{ISDRET - HoRe G ol f1ics Bttt adtisp @Ok gl Gucia
[(1S)- béﬁ@f fAroxaatdky-2ab Rm@%m{wu ggh KRG MLyl %Qxa@pfbpyl amide;
| eroxaci'n, ternafloxacin, t osuf | oxac
Spemhccelxamafds@ia}mlmtmsmsmmaaﬁm pomindfilorsaior! @ldc [2R,4S] 4-[(3,5-bis-
triﬂuor(%g%{ggltélﬁey%gl —gne%}%;(gflfg‘go 23%1612((3:]'% etthyfg()%( gﬂﬁ\IlOl()mb%hy -3,4-dihydro-2H-
quinoli@! lcai®eRYIRSEANERYII dICh L{dR 451 9ge&4tAqR @bl@tn@tﬁlﬁ@ﬂkﬁﬂyﬂsenzyl)

tranyl cyprom ne: sp ecific exanples of antiviral agents
amino]i2reghyldeinfher Qj@g}hﬂr hi-dihpEm-2Hgjugahesi ingrboxylic acid isopropyl ester,
o8, 45§ O DPRLR e R PO g et

tuﬂuor&rﬁﬂhyll-l 4-dh@ro- 2H&ghhhd]m‘¢+ I-cdrbangilic asie)isopropyd Bﬁw Bpecific examples

(Norvir), indinavir
of CNS stimulants include caffeme and methylphenidate; specific examples of dopamine
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20

20 (Crixivan), delavirdine (Rescriptor); specific
exanpl es of gl ycogen phosphoryl ase inhibitors include
WO RogB2Z893 | - 5- chl or o- N-[ 2- hydr oxy- 3- { met hoxy nmep¢yUsavnTIa77153

} - 3- oxo- 1-
(phenyl met hyl ) propyl -1 Hi ndol e- 2- car boxam de and
5-chloro- I Hindol e-2-carboxylic acid

[ (1S) - benzyl - (2R) - hydr oxy- 3- ( (3R, 4S) - di hydr oxy-pyrrol

receptofddoniktsyihclhdScabergo¥ine @M%ﬂaﬁﬁﬂ)@@le sSRERd dxagpes@TRh@SN @fcs include
chol esterol ester trans rotein inhibitors include

dolasetrppreragpetupn] prylagsdiios, 'Qgplﬁfm"on palonosetron domperidone, droperidol,

dlmenh%rlﬂ}%{f Hgltbﬁejtl ki),leg_]lgé{ﬁ_ol }5()%%%?1%9%' ) ﬁgﬁh{} rlgxng,tlgg((ti)/fllg%ramide,

uor o car
and ahzﬁpﬂuﬂa elbd&yﬁc &shiiles df %Eﬁt&ﬁ}testmal agents include loperamide and cisapride;
[acetyl -(3,5-bis-trifluoronethyl-benzyl)-

Speuﬁcmlﬁaﬁes 2f @%&ﬁb@ﬂle@??w AGEH 1S PR BRI C @lzromaﬁylar téilozmauif nol
P P SR T T I PR By R sy iy epovice
citalopramndpzddiret Hrayépar, fluoxetine, ﬂuphenaznnc fluvoxamine, hydroxyzine,
trlfluoroneth | -3, 4- 9 E ui nol i ne- 1- c?rbox ylic
lorezapayp; | BX?@%?JPBﬁ epgg@to n (%z@ fp@dé&g@ﬁggty@ge&m@&gne paroxetine,
phenelzdfel, Hﬁ’ét@ﬁﬁl@ 1‘1%@118’61% Q@f‘flglﬁienﬁn@tﬂg(eﬁgttﬁ)ﬁgﬂéggxﬂhﬁﬁ% €azodone,
speci fi ¢ exanpl es of dopam ne
venlafafi@y, /@SZQ@?SA@TIE:LS@M&@@@M@S ohgenidstgenistsaheldée hydromorphone,

fentanygﬁije%g%g{)cf (%OlPIRIBF d)d%/co 8?,)6(12@1&0. 1%1 %}ogﬁ,f:sgg?lfgﬁkaelgplgg of opioid
antagorXIRAREAE hORex bifed @pe%ﬁtcr@nmpmlo@aﬂs@pm@ﬁc dGQRLALEOR™ium
dr operi dol , dlnenhydrlnate hal operi dol ,
valproateh @IS Re 2P0 pr BRI g2 Amples pfr lietamirepidr atagnaists include

tamotldg%té?%wcﬂ{ églﬁ&c‘m@%ﬂn?& 15’%@ cl,lg x%%g%a(];)ﬁ & ggﬁaéﬁlg%tﬁsagg {ts include

albuterddj inapeiviiest sedispe @pefufm XAl es sabothsychkitbiakapeiticlude nicorandil,
agents jnclude ch] orpromazi ne, ghlorlda2|ne

1lopeudﬁp%clﬁ 6}0Béq,quxlnnénd sﬁ)gpxéﬁé‘lxﬁraayes 0 q;lﬁ}eéag@p%HG relaxants include
dla/cpaﬁm&ﬁiegtaﬁ[ll bG fell?.,l{ﬁﬁ%)? 9(3)'1 BUSPLLL ?e cieb}%lghﬁﬁ%p@ﬁﬂm%?cnc

ram cl ozapi azepam tine
metaxafohephgeazdme, pidawoxan] trvamdhyad dmxylzmmez, cloholiez ap@pabapentin.

Each gy L ey G EHP A PO b G BB B el e

pharmaGH@hIAPAREptable SHEY kAORNEs, ciefst £l pro@ust MRl xene,
tranyl cyprom ne, frazodone, 10 venl afaxi ne, and

z\lspirbagﬁs n@veswééblﬁlbdltje&hmhaec@uéf isopi @mn@@@r@mép@n be enhanced
by the adlaﬁlon d)% an %rggg%o arcpc{] W%ver %pe S(ﬂXblhi;ynProhher nrgés {10 01% 9 @%Iy

affectcd)lw me dddlaﬁh agca@aﬁreslcid@ clsutiewn ablbwanmexes sSp@ei2fang Figure 2.
exanpl es of ant| -epileptic drugs include sodi um

v a‘vlﬁrldﬁtSéhe #f Wl&%’p@ﬁ@%ﬂﬁéhyﬁ eakly %%ﬁefcdlpmzlwam add ppffers
(see alsﬁ :F?%J?@ijq h& cf?srﬂltn@g%%hlzsf csan'b%(fhéhgﬁedf @%1 fdﬁggs as 1 ﬁ% esented by

I ne, ciInet rani ti exa
ondanse:tfon&rytilocahirhlﬂ'&tnhd)lazgéﬂatm_tw nei d:ﬂdénﬂ:ﬁ)h&h]hxytoe thad weakly basm active in

eIukasI sodi unmy. specifi ¢ exanpl es of snooth
2 bufTe Uy g AP0l HEUBACHT BT i, ths % RS adaAigon of okt 26
mg,/mLchlx %%?ﬁa@@&ntﬁﬂu é%fﬂ?}% bk ﬁ"ig%ﬂﬂrmlﬁﬁﬁal@g a<§<¥ elahal Fﬁ@ﬁﬁé&l upon

rel axants i ncl di azepam | orazepam bac
increasipg thesopcodakion ohfonaoxarbindghe byitdraipen2apg/ime, In Group B,

represel(ljt%cri] %§ %ip%nnl%émole, carvedilol, and iloperidone, the solubility of the weakly basic drug
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f Funmerrii c Acid (.13

LN in Eumaric
AU+

TG

(nmo/xd) 5 2.

27.0.3.42 1.80

13 2,31 26

1.2.48 2

.9 0.006
40

26.1 3. 68

0.93 0.

FaY

25 2.79 2.75 26.2 3.88 0.65 0.05

3193749

Solubility (mg/mL) of

Carvedilo! in Tartaric Acid

26.04

33

027

Solubility (mg/mL) of

Clonazepam in Fumaric Acid

Solubility (mg/mL) of

Clonazepam in Aspartic Acid

pH of Buffer

(mg/mL)

pH of Buffer

(mg/mL)

\pH of Buffer

\(mg/mL)

2.12

2.51

2.3

0.0116

2.28

2.8

0.0103

0.029

2.54

3.2

0.0096

0.023

0.

508

3.7

0.0098

0.022

0.

121

4.8

0.0095

0.021
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0.01 3.64 4.05 26.1 4.71 0.13 0.0025 4.15 4.33 26.1
6.28 0.006 Solubility (nmg/nL) of Solubility (ng/nL)

w@boogor19s | ity (ng/nmL) of

Car vedi | ol

i n Tart apCUSHNT077153

Cl onazepamin Fumaric Acid C onazepamin Aspartic Acid
pH of Buffer (ng/nmL) pH of Buffer (ng/nL) \pH of
Buffer \(ng/nL) 2.12 2.51 2.3 0.0116 2.28 1.36 2.8
0.0103 2.84 0.029 2.54 0.731 3.2 0.0096 2.92 0.023

2.94 0.508 3.7 0. 0098 3.00[0.022 3.64 0.121 4.8
5490095 3.%20D.021 1330 2008/ 998993 PCT/ Ys2007/ 07718818
5.46 0. 105 5.5 00093 4,210,018 5.90 0.028 6.2
5.99. 0072 6.8929.018 6. 8D.0069 GEbi%e 2] Solubility of0.018
N fectipinme T Buf fers—Phosphate BufferFumaricrAcid
Aspartic Acid pa pg/ 618 pH g/ mO0.g66%/ nl. 4.45 5.1 2. 20
7128857 5452328623905 7 65252424
5.6 4.84 5.3 7.535.25.225.35.83 5.4 1n one
enbodi i ons of the

pr esen?eintnvg&lai)g%'pﬁ‘gbnggy:‘gfz :

@@imanﬁ%e

S cal

ingredient_is hifedi pine, In anhother enbodi nent] the
é)é’f’?R}]éterﬁf’aff‘r‘racnut i loananiq dgifedi ent  ASPIEF &l di pi ne. 1t
IS to pbe understood, hpwever, that the[scope of|the
pPHsent ngmlenti oRHi s hoteimlmi { ed Mtb any Hemii cul ar
active| pharmaceuticat —ingredient. Suitablie

sbtubi | i t y-lenhanc?-Ag pol yﬁelrs usefdB in tha7
pharmaceuticalconpositions of Tthe—present—nventi on
i Adl ude bat2 are nthSI imtedto poB@Ol nyl py$.7ol i done
(PVP—or—povi-done);—10—copolymets—of—vinyl

acgl at e/ visryl pyr r@lZ# done (51 g. | KoklBddon VAS.64),

ot hyvl al | 14l 1 Ar-oynrnre-anaal cal l vl Acpe

LILA A ® Il_yl CT 1T Ul UDV, Il_yul JI\_y'JI U[J_yl CCT T UlruosTy

hy s oxypr epyl nethybcell ulsasc (hypmenel | osgh,

In one embodiment of the pharmaceutical compositions of the present invention, the

active pharmaceutical ingredient is nifedipine. In another embodiment, the active pharmaceutical

ingredient is lercanidipine. It is to be understood, however, that the scope of the present

invention is not limited to any particular active pharmaceutical ingredient.

Suitable solubility-enhancing polymers useful in the pharmaceutical compositions of the

present invention include but are not limited to polyvinylpyrrolidone (PVP or povidone),

copolymers of vinyl acetate/vinylpyrrolidone (e.g. Kollidon VA 64), methylcellulose,

hydroxypropyl cellulose, hydroxypropyl methylcellulose (hypromellose),

hydroxypropylmethylcellulose acetate succinate (HPMCAS), polyethylene oxide, polyethylene

glycol, and cyclodextrin.

The type and amount of solubility-enhancing polymer is selected so that the combination

of active pharmaceutical ingredient and solubility-enhancing polymer form a solid dispersion as

defined herein. Some of the solubility-enhancing polymers useful for preparing solid

solutions/dispersions are conventionally used as binders. However, in order to provide a solid

dispersion of the active pharmaceutical ingredient, the ratio of solubility-enhancing polymer to
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hydr oxypr opyl nmet hyl eel | ul osc acetate succinate
(HPMCAS), pol yet hyl ene oxi de, pol yethylene glycol,
wa@pasoym®bodextrin. The type and anount of PCT/US2007/077153
sol ubility-enhancing polyner is selected so that the
conbi nation 15 of active pharmaceutical ingredient
and sol ubility-enhancing polyner forma solid
di spersion as defined herein. Sone of the
active pﬁ%}%b&tictaymgﬂla?él@ NEnBAl1Y BBA T cHSBS Mishdr Qﬁalpt'h@ Peﬁfd é’f@bolymerlc
solid sol utions/dispersions are conventional use
binder tp |aﬁt@fem§1armm@gv@q1 ingredigntde port\/@ntp(vrml/ ph{@n@c%cald}c/)rmulatlons (In
r edi

convent%%nétp éatrmgc u?wal 1J'] iy ue}fm(%ns %lgﬁ oSt D &J}ﬁ e[n ?‘5%9 60 acltﬁ/e\%annaceutlcal

ingredieh® Q84 PI241BOR s F&Ah USZQQ&QﬁEIé 530ut6!¢5() peebphial/ B ghlbh € @hbodiment,
ingredient is generally significantly higher than the

the ratiq gftSobibality rohgieEts RolyBEiHE aet P menpepatipn argred enftin g solid
C n ceut |
dlspers1]p§ ?zfﬁ}g;? aﬁ&tgnds{ Pid F/@\fgcgv]ﬁl%ﬂﬁt lhg%a tH%hegAr{)r(r)gggérit the fatl() the solubility-
enhanmﬁ@ polyhad konsive qnhﬁlﬂaaéutaabﬁlgmdieymﬁlr the sddldtﬁgfel gion amges/ﬁeom about
arnmaceutical ingredient is typically |ess tha 1/9
3/1 to agw Weéglgbomye pgher @nﬁ;@é@@en_ft /thgm)tloﬂlle %@ﬂlty enhancing
polymef*e@ba%g'vgﬁl% ‘maeltid® ih@&khnth tﬁ@éo‘i‘lka'& r&k)’suﬁﬂh{ﬁ 'fﬂﬂn about 2/1 to
polymer to active pharnmaceuti cal gr edi en t he
ahnulﬁdbydwngnbpeabmmmﬂranges fron19/1 to 1/6 (by meight)

er enbodi rati.o the s
5P SIS e Hres o of B e ot Pe <Gl tsags, and he
like), o zﬂ‘tehﬁﬁv&g'cbﬁi b@z@&%ﬂ%‘nqa af #aeRrd. ryPeRRaple, thdlhdtidOpharmaceutical
about by weig t) In yet another enbodi ment, the

ngr cdl@ﬂétﬁ%sqlhlehtsyo¢nh1|@n¢1n$ polemisaersi bﬁgdlsngicgl fep phamaetitically acceptable

solvent o H}élgg GEdr ?ﬁqa ntsd & %/%dc{tecp OTBnheélggltt %%/32 (pglnsl’gno\é% { ;3 the oslg)lvent, the

solid digje@didn ib/fanne-ﬁhs aShiifl 6 SRehEt @fte.CARY PRamctiRaflP ﬁdfﬁepfffible inert
articles (e.g., granules, pellets, beads, and t

materiaf)m@é)e used apdt BEH&PTCy BIN X e B C BT Apks @Sdmdwa%(eah Gfﬁ@r@ee ),
h

cellu os%g 1‘?01(: gnt ﬁgﬁgmsgcl sﬁgﬂﬁ c@%‘_i gﬁﬁgﬁcﬁﬁﬂﬁ%ﬁ{ﬂﬁunéé d‘galrc] sbzg distribution
(c.g ﬁodm slsmit Q@d!SmiLsh t haﬂﬁmmhtsugmlsblw@scfbemamng@oatsd) bventfor

(or mxture f solvents% and coated o E t he ne{
Incorpogaiiog mtgpa(fﬁp? (ﬁg\}%u abpna %s%}' J5ECS Of R Lg%su§8]1?185 1aving a narrow
particle@| RRELSH DN i] 1fQLABD B0 KRAIJ AGsHORr IARINLNREAkd B4R for

Any pharmaceuticalTy acceptable inert %erla can be
incorporrdied ials aarP hdenmudaios, Thettl nekcm@feths a@airdlsmfhfwektyotrand relative
amountgJ Fg%i%d% %Q%’mﬁf:‘é% 1(,ag1|%rg}eeﬁiéenﬁi }{1;30?\’756 eél?léxfﬁ?q gdlgqlzllns c}dp%@l aél_] usted to
provideSd tEErafbiSichlil P et @R e afn@ust offthOaBtidB QHimAedRaMBsRdledt. For example,

35-40 nesh sugar spheres for making coated beads for

the inerf pryey [sperad Mot 4 selid disperppauiiehd antivaPatrimscwival igaggdrent can contain

2% to a%&lﬂeﬁ’oe/sb)? lyeft % Ptlh %g \%"ﬁ%ﬁﬁceﬂ ﬂ%&h&ﬂ ?a\{\{vgq the total weight
ze bt serls

ofmcd h&ﬂ@Xﬂﬁ&hc&@} naklng coated beads for |ncorporat|on
into an ODT formul ation. The thickness of the solid
dhe E,(glrdsqhgﬁilq@y@ﬁl thg pRarprcgticglecompositions of the present invention is

coated with a TPR coating comprising a water-insoluble polymer and an enteric polymer, for
example the TPR coatings described in U.S. 6,627,223, herein incorporated by reference for all

purposes. The TPR coating modulates the release of the active pharmaceutical ingredient to
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amounts of active pharmaceutical ingredient and
sol ubi l'i ty-enhanci ng pol yner can be adjusted to
w@e@sioemon t herapeutically effective anmount of P€TTES2007/077153
active pharmaceutical ingredient. For exanple, the
inert cores layered wth a solid dispersion of the
active pharmaceutical ingredient can contain 25 2%to
about 50% by wei ght of the active pharnaceutica
pr ov1de|aﬁgér§[5iéuﬁ651 8(&?30@% MQcltF thdethvebhahmyRb@hl n@f‘ed;eh@m the plasma of
rug-coated inert core). The solid dispersion of the
a patlenp lfm faceldt %murmnp@sint aom@semifodurh@lt@rﬂ@csfémi cpatu@nandnlay the

release &5 tpcé ?&}Vﬁ: Spgﬁ %ercgutb%l 111%6(10 651& ao N9, s% %g, fn&leg% ngBIIo akfo&t four hours).

In additRxampIT@Rt &aﬁnﬁg’&l@@@wde g%uﬁ@lsl@di tlﬁ:@gbemrb vl of6h &g 7S an
herein incorporated by reference for all 30 purposes.

extendeq periqbR & 8ALG HPUADYUIPEP €BOYIHS, prateiagbowf24 Imaract i ve

S S 6Bl DAL R OLORIRE o

polyv1nyleil:eﬂate(ﬂ{oﬂlit©a’a$1t3 ore ﬁphﬁBHﬂEE weitcdlcopsigmesdi lﬁﬁﬁd dmeth¥l&crylate and
a_patient, e for a 12-24 hour gerlod In

methyh%%h@éfﬂﬁt@o%ﬂm%m%s Ot ey dea%{wwl%%d EifrayYiaternary
ammom{uﬁl §%§}I§‘S Qxflchtz@%uﬂﬁ ﬁt\’f@E H@Bf'ﬁggéﬁ ERbr Rﬂ 6@%11? Bfe llik%r a
ag-tine (e.qg., up to about our ours
Emtdm pammetshpaee Tﬁ's’ﬁ&ubkmit tlregowart favels |f@heldan shusttamaed but are
eut i over .a

1elat1velaesp[ugxge at éhe;hl f?‘ﬁ?f pﬁjﬁjzgﬁlé uqeun%én %Uipm{eétu% Hagt: ?Sgnetgﬁg %ﬁtﬁrif golymer

include 80QYtbsafut OO R osSUbibARL S \Wall @b se &@@{Mtﬁlﬁglwﬂ%x%pr yl
i nclude cel lul ose derivatives (e.g. ethyl cellul osef

methylcskbrlﬂym m;thal@te,ehm@y@mﬂ n@dmCGS%S@ﬁWLBA@@C) podiotind lacetate

phthalat m?@% %/nSl e an&c%??m ¥190na01§)g¥elt %ger acaflgtg 8?% Ylgelgﬁa&d shellac.
Commel’fﬁzﬁll}a&‘xfayhb € eﬁt@hd pEIShRESarvk sl H uﬂﬂ@{tﬁé frade/nan@ TRUA AN’ (.o,
such as Eudragit NE, RS or RS30D, RL or RL30D

Eudraf:lghép(f 409, 4QOD) popnmfacired by Bhymehamas. € ol laedtatiradlulse perate
phthalatle?ﬁ'oﬁ%a!SﬁYﬂ mfl %Uﬂ%4 nA%LDl?(hﬁlt e J;]ﬁ algytglte%’lﬂ%alate aqueous

bl e at evel
dispersibhefr cmeFM;(f ICkbab ahd acpat (Sykﬂﬁoab}bxepﬁnhﬁhleelprbbsyemEEtate succinate

i nclude acid_substi ed cellul ose esters (e.g.,
aqm””%@ﬂ#ﬁ?@? ‘g%éfﬁlimbkﬁ%alate, hydr oxypr opyl
ﬁ‘ﬁh S€ Watth- 95e 1 pIM If@%l‘ﬂgxeto Y FNREQRY the TPR coating can vary from
nethy cel lul ose acetate succi nate), polyvinyl acega

about l/ﬁhp hbdw o€, (bry}-\lutgglrt@ nione cn‘é{ok‘lmfmyltl@ratlo of water-insoluble polymel to

‘ i d nethane hac t rs and
enteic Eba ATy " a0aT ot S CARer VA Bp RS Srerla Py The
total welidh® of 13dateiaMBat iaUdh 38 de " frdig aBout 5- ﬂ_ﬂwbﬁﬁlbttotbll\g)gghtmﬁ)e TPR
L3 OD) manufactured by Rhom Pharma, Cell acefate

bead. Iy prg prapaskmenic Bedetel wplshhed the S Ricoaiin s thad® Romegiranses from
about 168+t aB8IY %? l#}fvg%%%y%g?)g.tﬁ% ﬁ@%&%&ﬁ%fﬁy 31‘?‘?1 gageous

di spersi on roxypr opyl
et dflyélﬁedddui/a)&em&ﬁieblatp@ VS igedtie foragemd PR SREhgisiah be

from Shin Etsu K K
plasticized. Representative examples of suitable plasticizers that can be used to plasticize the
TPR coating layer include triacetin, tributyl citrate, triethyl citrate, acetyl tri-n-butyl citrate,
diethyl phthalate, castor oil, dibutyl sebacate, acetylated monoglycerides and the like or mixtures

thereof. The plasticizer, when present, can comprise about 3 to 30% of the total weight of the
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20 The ratio of water-insoluble polyner to enteric
polynmer in the TPR coating can vary from about 1 /9
wa o00aboznep3 9/ 1 (by weight). In one enbodi nent, PEEUSEDT/@I7153

of water-insoluble polyner to enteric polynmer can

vary from about 1/4 to about 4/1, or about 1/3 to

about 3/1 (by weight). The total weight of the

enteric coating can range from about 5-50% of the
TPR co&t@igahn\&ﬁé ghbo@inchhehe fﬁ%tm%ﬁ@@nnhﬂse@B&L@ﬂb%j%\%fﬁf thd B weight

t ot al ht of the TPR coating on the TPR bead ranges
of the Tmea%g Ig)lmﬁwpq@% O @ﬁplagtm%;de}mdg ko thepesed o etvraser-
msoluble a%lg enterllc gplérg}ers &"lﬁ Eggs}gﬁ éxd-lt_ﬁle ?aqmte%rf thet %ﬂg%ﬁ/stem (e.g.,
aqueousﬁ@asbl\@gt bSed, %Blublan oplihaﬁél kioh begkd, B&iﬁhé&ﬁﬂtsahds\/@mtent of the coating

exanpl es of suitable plast|C|zers that can be used to
%$mnﬂplast|0|ze the TPR coating layer include triacetin,

t ! I

kW Ac@g%&é to ‘Eﬂaé sﬂﬁ‘lﬁfﬁlusp*e{1 Oﬁl (céﬁlngﬁélhégliegl?t chl%ﬁltcé{l e ,g{annﬁce%téﬁ

in gr@dl('Sl@ batatlegst m@@icy\hkah@cbnhmmgg pdenedesd dred AR eoaltmg ethe r

n1xtgres 30 thgag?f The Iast|C|€F when p @f ,
pharmageyicd SABPPSHORTRATA BrepST SOTRBI tHe v RO TR g AL B he
pharmad@ W 2R8I L 9931 gﬁlfé HR20O4 LA TR o3np1 PR 5‘21?%‘%1[3 Bl 1|eﬂts for use in
one ernbodi nent, The plasticizer conprises about %
the comPBStiofis thi@sztgytfatms/\di tghpl esgft lm\h}etld_ PRchdatfilleg, difimts gb@nts
dlsmte%?%ﬁq}?ichS m% BF gg gt:%:j lietle 59 1?1% ? §E%Stagﬁct elBI(-rvaeglg-\;nts mcﬁde
acidifyith@¥&dnts, @Hk@hi’lh? aPétd) ﬁ)ﬁzs@lfvaﬁ%% &iﬁ%&id’éﬁtssl’ﬁﬁfe@ﬂg(agelﬂs «chelating
B(gUGOUS or solvent based i ution or di spersion
agents, pageg agaieh, EpBPIcyAlagess, |€@§ﬂ%tymgemd/<@f80kuhéu@nzactgcn@ flgyors and
per fum% yﬁ&l%é@tanti @Walgtlgm'ﬁ% t el}to v&eht?n%/aéje %ar Iﬁ;g:[lf: ggl
Eﬂ@ﬁﬁldﬂ; 6flftu1tablld fallers, 6ﬂi1$dnt§)eﬂﬁl/c8 (bhltﬂélsi ihtlyid€nlbaBse (dg spray-dried
yner) and the TPR goating, the gharnac eutica

130t03€a&0ﬁﬁ@§? b Griesol RIS PGS 4Rt B TEoT dVichgpse” o Fast
Floc"), 99%51 SR fihige: vau@&agﬁm%tf*tAv Al JE @Eﬁﬁept\/gbalcg“ Ming Tai® or

I ngre ents or exci pi ents. es o sui t
kaFéxn)pn@nnspﬁmykmﬁdomnLﬂQ@thmanwhmﬁuhs©ﬁswsnbﬂmﬁa@e

hydmxm?{n&y H?cghyg h? ugoéﬁilgm\/[(éqven%apgﬂ{g Fu %}%A%Lé‘dgto osé SH of Shin-Etsu,

Ltd, sudnur & cant s, O@b%})s hes o tPNahBRE BUlnid adih Y s@66 Pt 8142000 cps grades
exci prents inc aci di fyi ng agents, alkalizin

of Metb@g@:rﬁ and Mﬁ@&sﬁ@étﬁm dlse 4,801, |1é>©i0é} and $00.504 frrgr m@s @8 dhtlpcel K
and the%ﬂﬁ)paﬁ GgOn d@%ﬁg <}1 1@(9 b@({)gra g\q%t&lorsl% g{ﬁg*ﬁ a{l\}% glcgﬁu ose polymas

(such aperd, lMEthlocéﬂ wmtmﬁesmsmmtlﬁmml AYenétBocaMauUtM)Ng
a ents etc. 15 Exanples of suitable fillers, diluents
hydrox gyl et ulisaciergn pebeenqtadeditoseecagpoxgmetylari ed
; [ Tabl QuS. :
cmbox}éa?cgfaﬁﬁ?m? @?l?&lﬁl&@ ah@%%sgcr Iu] ogg g@ﬁ@ﬁ%ﬁs-sgrc_lxg, gﬁdﬂg‘%c’, sorbitol,
mannitétl @dxadisy B"Iaabdidxlﬂelsc abﬂchbmencﬁddaéd atishegy @edsdiod pAuiocelrch, maize
cema' ' ", M ng

El
starch and Tice star ch), calcium p}gosp%ate (e.g. basic caﬁ:lum phosphate, calcium hydrogen
phosphate, dicalcium phosphate hydrate), calcium sulfate, calcium carbonate, sodium alginate,

collagen etc.
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Sol ka-Fl oc™ '), hydroxypropyl cel | ul ose,
L- hydr oxypropyl cel | ul ose (I ow substituted),
whyasoxywps opyl methyl cellul ose (HPMC) (e.g. METIOS®D7/077153

E, F and K Metolose SH of Shin-Etsu, 20 Ltd, such as,

e.g. the 4,000 cps grades of Methocel E and Met ol ose

60 SH, the 4,000 cps grades of Methocel F and

Met ol ose 65 SH, the 4,000, 15,000 and 100, 000 cps

HRARSxAn l@%'@@ﬁ@ént%&mlu@@@ t@a@cxﬁmquoonlé @iggsnc §§c19910phosphate

and 100, 08 grades of Metol ose SH) , hyl cel | ul ose
tribasic pzdblyxne}v}s)splqau chlcasy swfagg, ml{s@pt},@taﬁlne/\qellwbsdq powetierad Cellulose,

dextrang Gt Seal BB HEERS NGoN oL, ORI Ny T ERE g tinized

starch, ©8foROXY PRIy | hydroxyet hyl cel | ul ose and ot her cel | ul ose
derivatives, sucrose, agarose, sorbitol, nmannitol, '
Blesetfrd eremphealof debentegrius Inchidgreeh elszn@ﬁ aprd @F pliggutest mfep@gstalline

cellulos% 18\{\1 CsﬁlgStqgtgﬁ gplg :?g%}?s;rt(gg\%lc h{ %lofe angd other cefélr}lé)g gequf: ives,

cmscanﬁblﬂﬁ;@ Redigm, Erdksd vidonky s gLl pcﬁlﬁ;@;&ﬁﬁ a;bﬂl,und:tt@lah (glyttmate starch,
hat e hydr ate), calciumsulfatg, calc
pregelat@am&@% caghoaymihal gishles Pleé@geég@ﬁi E\%Riotahﬂ ofgoSpecific

exampl%. Q%/upd%ls 1g§luﬁgg ly U%Q&Hl%?l?clﬁ?d agﬁegh&hﬁl @aﬁ%g&l}ﬁﬁ‘ Bfiium

uents i nc ci Um’Car bonat e Bas
carbox yaiedtiofleatiupdze; S’ph&toeystztlhmdmaﬁ]ruh)se aie&trumtmlytasmhiaﬂee gelaalh diquid
sul f at e, n&cro cr allllne cel l ul os
Bydr

glucose BHoF GHs B) OURT AR RS IOVR, M %?%&gse b %%@ polyethylene
oxides, gé‘@h&?ba#é%@ltaﬁﬁ%ed maRpitol . sorbitol, starch,

rege I zed starch, sucrose, sugar etc. 5 Specific
Smmﬂ esnglesdif gliddgy nahlubri¢antd ndede stgaricadcg'ed miagnesiug stparate,

nat es mcr stal line
caliuny YR B e R Y bl Doyl et L B g ieBt iger! o, PEG,
glyceryPBdHeHAtO SR 11HRIA] Mﬁ&i %O&ro0 gerRk QASGRERBle|0fS 080 6thiéf) sodium steary]
crospovi done, pol aciillin pot assi um sodi um st arch

fumaratg| gadpithtlene glygﬁ@; lalky! pléxest sadivin berrostoapadium acetate etc.
E@lrﬁ?%%(é{g%n%ynci 1342 tjs(prha(/gm(lg a%cntsp%lgﬁgg?g gﬁitc maskn gha&,ents pH-

ers

adjustirg. @@entadagicaing aL@tﬂjlp&iesalG/bﬂvcsagam 171@1@|agét1111§naﬁt&vrolxmgﬁten\&léltimgD
sodi um 10 car boxyrnet hyl cel | ul ose, m crocrystalline
agents, QRN YoKRISIHBREFIUH Sulé%‘}?yﬂcﬂé‘? PGS BUSPER|BE RN RRfgIREioN

enhanm%%qgé]ﬁ?'aug ar, Gy dQxyaropyl methyl cellul ose,

ose pectin, PEG polyethylene oxides,
yAmAthdnnﬁs umdegehmtoivnilmgdelsm alremlhczétsmbﬂﬁpetthfemmoepdmpls@lfsi

solutimﬁglégeléégg nmtcingg:?%{agc%rrllg Z&tg's ) ni)@/g%aﬁngttét% rdtglfqagrhydroxyamsole

butylatdEhk (ln!}ft:ol§&{%aflzn;%§o%§® siqu@}o‘?as aWBX@Sn AN Bl MGE rﬂofi}@é‘lum' th@Misulfite,
m neral” oi | | yceryl behenate, coll oi dal

propyl gallatﬁc aodltmycfpmgeédﬁwé@ sugetlats] wdoin letzﬂ@mu}ﬁtgtsaﬁ@hl thiosulfate,
sulfur écml('i u{tnoecétp %%gcgég%gpg? 90;%@5639%‘1 heege%L%l %%t%l iPG@ % her
tocopherol derivatives, etc.

In addition, the pharmaceutical compositions of the present invention can further
comprise a pharmaceutically acceptable organic acid. The pharmaceutically acceptable organic
acid can further improve or modulate the release profile of the active pharmaceutical ingredient

(e.o. rate and extent of release). Suitable pharmaceutically acceptable organic acids useful in the
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15

O her excipients include e.g. flavoring agents,
coloring agents, taste-masking agents, pH adjusting
wa@ans7odbuf f eri ng agents, preservatives, stabPCT/B52097/077153
agents, anti-oxidants, wetting agents,
hum di ty-adj usti ng agents, surface-active agents,
suspendi ng agents, absorption 20 enhanci ng agents,
agents for nodified release etc. Antioxidants used to
compositiiEk 0Y thel pP&@nt il éntion endl e, bt @aPhbd linyitel tof ¥18iawRr, Bhamsc acid,
solid solutlon/dlsper3|on i nclude e.g. ascorbi ¢ aci d,
asparticg§id Fapric gqur@ypfi EEinig g,(f19| & g@nm@;}ﬂbqﬁvgﬁp <b¢ aolid dispersion of active
pharma B B B YR IPERF SRS oPRblone,
mrmag@lnkait}eaccslﬂdhﬂe mgaarcrmkﬁlelmlade)uau}aﬁgmglfﬁme abcﬁ;@d()@ﬂ% of the weight
ablsulflte sodium thiosul fate, 25 sul fur di
of the sc@l&@b}heé@l@ql Iy %Egrﬂqg}og’m(dg%tthaq @noqnéef%ﬁgra@}d ranges ﬁom 75 75% by
WC%ht&ﬁﬂk%Hqg%ﬁ%(gr TPGS or other tocopherol derivatives,
etc. In ition, the pharmaceutical conpositions of
Thecpneseins Dﬁﬂ@r}ﬂ ¢sont iogentiourchielso imbriprons er enore additional
. pharmaceutically ac ﬁable organi.c acid. The
couting TR e R a1 SEL BB e P an e Co s clrie e aste
masking IREQV&c 9r FHRIUhRIE tﬁerh%dfn@n@la&ﬁtuﬁ’g Rk S af iddRicakkioY Sore
phar maceutical ingredient 30 (e. . fate and extent of
protective besesbint c@ihng@bt@npirarias e@mfbalquar@c Cbprdsbe WBgani ¢
(a0 BB s O s ORGSR praasllose o

ethylcellhﬂMﬁﬁWlﬁrprd)te@twdzdﬁ sedduttt castthen@h belappliRicbeb@eenahé EdIRd dispersion and

acid, fumaric acid, aspartlc acid, tartaric aC|d and
the TPFSQR?@pg,, Q@ 4P p@theﬂ}-}’l’%@y@né{ﬁjé@q ﬁgl,a;ﬂ)gote(ftw§ e peplant coatings, e.g.
betweeﬁ:j hl%F%gﬂi? Hfggerglo %;HCVI(?’R P %Uﬁ& &uf ag g’!ll pn&{tﬁgfﬁﬁtcogtﬂ% The

enhanci ng Inclu east on
adeOmmammﬁ@emﬁw@ﬁMﬁyﬂﬁmndpﬂabL@ngﬁgﬂﬂb@oﬁﬁgﬁegnaBgmaﬁnmgﬂy
g fromaboyt 10-90% of the weight 5 of the so
PI“S“CI%ﬁ%s%e‘E §F18HOS€|%%5%W@%@ Pilextporisa Oxfroincar i easked IR
baﬂso@??ﬁlk@ﬂgﬁ§nﬁﬁﬁﬁ%%ﬁdﬁ@%@@%msMB'ght of a solid
di spersi on. The “conposi tions of the present i nvention

Odrer ah@odlmwtsmfeh@pimrmncem)p@ cadmmm@maf the poatitngvention can
- 1~Ia ers £?‘331 protective or %.xergi < a5 daserihed herel
incluc C@Bﬁﬂf 95T Bl CoatT HYEP et %19‘1 %r 1}“%1;?&’ CPAsTETS ?Fa%“ﬁf‘h‘b‘ ierein.
The opti @MEESeri€laGerk cat B¢ d@aRd Wutwtdahaddid digiadio @t thB PR coating,

| ayer (s) can include one or nore 10 protective or
and/or depatipdtovendei ey ptisgnpri sing e. g. , Cpadry Cl ear or

?g%ﬁ%ﬁ@?%ﬁg??cog‘gplgﬁl%agg(&p&g glyesg{‘a[ N/enfg alil] 18?1 d‘e: 91 éongomatlon

roxypr

of plOtGﬁtlh@’blC‘&b lati lag&s, chhgresibicahiing, afd aeahcalrayu@ Q&)ﬁdhl’]:goﬁlaél the
‘be applied betmeen the solid dispersion and the TPR

desired handly %gmomﬂ%}@ Srug KEATPROBYHES ng, or nul tipl e

%?Fﬁﬁﬁiat‘&n%&%nﬁa%%'u%ﬂé fF fe@&ﬁ invenfon ¢ hﬁfe"&%ﬁﬂulﬁ&@ into various
I spersion’in the TPR coating as well as on

oral dosafe thensTBRecoabli ngpsulbkée.g., gelatin or HPMC capsules), tablets, or or ally
disintegrating tablets (ODT). Tablets differ from ODT dosage forms in that tablets are intended
to be swallowed intact and rapidly disperse upon entering the stomach, while ODTs rapidly
disintegrate on contact with saliva in the oral cavity, forming a smooth suspension of particles

which are easily swallowed.
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15 additional coating |ayer(s) can also include a
conpressible coating, e.g. a layer of highly
w@basne™dzed et hyl cellul ose or hydroxypropyl ceCT/US8E077153

deposited over |IR beads, taste-nmasked IR beads or TPR
beads conprising solid dispersions. O her enbodi nents
of the pharmaceutical conposition of the present
i nvention can include one or nore enteric |layers
GRS IR, Me ARLE: RRLEDT the PAdYAELSeri®n ‘é&%ﬁé@&ﬂy TPR
herein. 20 The optional enteric | ayers can

beads. @equqlmémdbmnmém ddsegesiorg o tiths pegssitonyeatidn mecdrﬁmlse blends of

over, th R coating., The .
mmedifR SRS L) PR e RS s oF il o B D™ b G Lfferice o
solid digpafsidnnéH tHélgctpRphediRbMadal Midredint B D§AGHiliMCerPbn&R@bARer, and
| ayers, conpressible coatings, and enteric Iayers
release ﬂ}mm@thveml@gp@p@u@qafé ingleds p1pt @ESRE RSN ]inﬁ‘ge(?b@t@bfe(ﬁﬁ:} s/ Sanelease of the
drug ng‘l ) g)ou?%g %ﬁl?utg% (praghnl ngé atl %5 Iirfbmg/ee %51%&%#11% et)%ltlcles of'a solid

dlsper31f)1® rcﬁﬂa|sah@ dlspﬂ{smn\ba [heQictSve plia@macasiagen fredidn infaGolubility-enhancing
npl e capsul es .9., gelatin or HPMC capsu

polymex{ d@yeé@ds‘ on(t)q albmgmcyle a§f §¢Sﬁltﬂé€§]rl'§¥$lﬁg IR hpgdsican e)@rpyzlonally include
I [ r
one or ng(?g pﬁ]tt&etn g fof %leét F: K séﬁ;i ed@\%g&l %at% atfé‘?n %ﬁg}tnpg%?& t?bILFEﬁ Beads by
admngﬂigﬁebamuypon enterlng the stomach, while ODTs rapidly
rate on contact with saliva in

Bl5n 8y B riRG: S o <uSOnL FURPEr: BT EIET hgnd ZBR beads,

the IR b scdan %E en&edd, ¥psualil ewadd W:l-t% a\é@algmlpg@tga% coating, and/or
PCT/USZOO?/O??iS% In"some enbodi ments, the dosage

optionalpegredofvith héaspy weskmtg lapsre ﬁﬂwcdﬁstecmﬁﬁmmzs@ygmay ITPRIe e.g. any of the

beads. | n .other enbadi t the d sag for
aste g S PR IeoR Bt Loy G B ERALT B | aatoqL b 248.596
and 11/2%9, €8S eachl RwHhead heandintfiRoheants, (eferénce iRthetesGrdtPeSpecifically,
hereln) | R beads conprise a solid dISFerSIOH of the

suitablegagt¢ {as @%}aﬁﬁ@@gmﬁjggﬁ omen(@ aQre dharmageyically acceptable water-insoluble
polymcﬁ%%hle‘dt TR 3&%519 %Hg{% ?Igal N L il E{‘a%rlﬁgstéf SGitable

rmaceuti cal 1 ngre Ient
pharmaécﬁmgal y &cdddble edaeﬁsrasod)fblé pe ymdrsugr mettmdnnab@mg 1&@& include, e.g.

m_nut es of adn1n|s t|on R beads can co S§
1ylcelﬁ5?%e|, 69 ss@c%{dtéoqq H 58?%? PlyFte, PN IS P te and methacrylate

polymelqa' (@ %e rE%'dPJ‘Jltq{L the 3¢ NE\/ﬁdeU@F MRGE mﬂlﬁﬁg eﬁaﬂﬂf 1&direBkatiOpore
sol’'ubi I it y-eénhancing pol ymer "layered” onto an

formmg JEents umim@ sodsindesonidbhed cher auhonaltﬁRCbleadsplwpheat elcium
nor e e.or

sacchar dgyc‘ea:]) ngml ?f](émll“}% E&Jé ogagﬁgt[:h’rgH 1cb’ge{f geh va *,1{3 éadlf)éldﬁsrglﬁler%} phosphate,

magncshﬁ@@'zﬁb&i/atcl%z%ﬂ@lﬂuﬁlﬁ caralERgeadiinthydMiemr, hia n@ﬁﬁfﬁgﬁos hate
forms of the present i nventi on conpri se blends of

polyvinghpyrmbRope atirspovitpree, ERdisan did 0¢.didyezi URRQ aanddnixtures thel eof. The
ratio of aEeil %rl]s%llub\fe 8(?%111%1 to JOIQfoam%re 1an| tﬁ@{aspermstk%tgel%/ér\{‘gnges from about

95/5 to about 50/50 or in some embodiments about 85/15 to about 65/35. The amount of taste
masking layer applied to the IR bead can range from about 5% to about 50% of the total weight

of the coated IR bead, in some embodiments about 10% to about 50% of the total weight of the
coated IR bead.
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optionally coated with a taste masking |ayer. The

taste masking layer can include e.g. any of the taste
wore®R0ery9Tonposi ti ons described in U S. Appli ce€T/082007/077153

Serial Nos. 11/213,266, 11/248,596, 15 and 11/ 256, 653,

each of which is herein incorporated by reference in

their entirety. Specifically, suitable taste masking

| ayers conprise one or nore pharmaceutically

Reee Bl sgea@bas of 1he Pldibhtenvdaby BBNEri LUTOIIRY IRMahd TPREeads,
or nore pore forn1ng agents. Non-limting exanples of
J

the ratiosefi [Rap[1&'R ‘maiéﬁ rageuPabpyt 142 teghoab/é. Wé]tlé soing geibgdineents, from
aste nmasking |layer include, e.g.
abmnl@?héﬂ%& u g\%gg gllulose acetate, cellulose acetate
buky qgamﬁqacaalcwctdhy}tosamts af ge paddentiBidndion Witeabandl@ted into an ODT
ng yners 9 Eudragit RL, RS, and NE and30D)
dosage her?pmpﬁ@ IR EsCoBTPTISE P dEHIeS Py & mfdéﬁ”ﬁ%i@ma“@é redn the
i e N [
form of’r eﬁg Sgg]gstpé%q{éﬁﬁlc {%ﬂ%dsl’%ccgﬁ%ﬁi gfgﬁme% c(f%grﬁ%sﬁg 1?1# alﬁ é:Umbmatxon
wuhatkﬂﬂ@maﬂmgmnkanemdkmBmmhmakeﬂamdnnﬁmgmmmnbydbbmndbl

ferric hos hat m car bonat g, .
disintegganty inely eﬁl@@ﬂ%@ﬁ?%ﬁ<Hyg$6*fs?§eolngaw§Ph%lﬁé&bﬂhﬁgﬁul%e sodium
starch g%’%bbé‘t’é @M(li s&f)ﬁﬁlﬁth‘b@g’ﬁﬁetl&k@lﬁﬂ@é@ Q\@Hhel’lmﬁ}}%re@xgl‘nb e'sz%pglg,al alcohols

udragit O, and ni xtures thereof. The rati o of
1ndudema®éoLﬁn@Uﬁgbk@hbéhyﬂskﬂﬂompMmésm@nnbﬁndnwﬂhbIﬂ@shenhng

maski n fromabout 95/5 to about 50/50,
exammpl G5t ST e "SRR Whon ST P AiBls 6/ 35, The

BROHAL Pthd AShRgraBekhdgudaayRbhARRE b ethckRartdaen HR rasad,

can range from about 5% to about 50% of the total
dispersiyig gerpgragples Fageopleadbp® BaA, abont Kb aadbotiinpesinisodiments is

10%.t 0o about 50% of the total weight of the
&mUtﬁ?gg&%g%éébbead. 20 WD 2008/ 027993 PCT/ US2007/ 077153
V%@ﬂmbhécdﬁﬁﬂ®®ghmhmﬁnﬁ@b&ﬁeOﬁf&S@Rﬂbkﬂ%&ﬂh@@mnéﬂmsohd
rlse bl ends of IR apd TPR beads, the ratio of IR
Solutww)éo PRl dispEsing My e grangles Ab GO} gosage Apayarss domypput 1/9 to
1/1 and'nll‘b&ﬁ@anﬁgtﬁ&%@?{&?abofuﬁ ‘P'Bto%@&ﬂt .4/ 4 to about 1/1 (by
har maceuti cal conpositions of the
ﬁnwséﬁffdmmgmknmndaneq@mﬁnmhdwedtnnnd<annﬁﬁﬂap8mmoshge

orm the c ons further co
organol s o R Feariet T D oS ehd BB CERHRBnE PPl feg?DT
should BReL Ml 18 PRIVSANED oA Sl REHTBAUhEStaS@ WL SbRgi At “|Rasifeel”
one disintegrant in conbination wth at |east one

descrlb®d@a~r a alloeﬁeﬁdbclandth@ moigls chvardardéo oNem-4 |1m’>1ﬂhi¢g ‘exapipisewt gritty,
the TPI{)bea%ls r plgb ddspel Sirll nltnle {)algxtlu 8I ng%npe fonl ﬁ(;ge S S dhoul?(? vssp average

CroSs Fnyrpyrr ose,

particleSR@ioi ADO ﬁhﬁerHssQﬂn)S@ﬁie&iTﬂ)odﬁﬂ@_@m ;!d’mm less, and in still other

.car boxynet hyl cel | ul ose. Non-limting exanples of sugar
embodigiepish Oqug@n 19581 igwegndidinagnt, the PHARTY prticlpsgeamuprsing the rapidly
dispersi@hﬁl%xito%aﬁu%gﬂ%e.,k%kﬂﬁlisgd'f%:ﬁ§{}tie{gﬁgfjaeﬁ8§él %1:1ﬁa?0| le%ndl/%xc acc 1ande
which dr@gdgdsecragdes dge thangpidigldisps®ing microgranules) have an average partlcle
size of 30 um or less, in other embodiments 25 pm or less, and in still other embodiments 20 um
or less.

In one embodiment, and ODT dosage form comprising the composition of the present

invention comprises TPR beads and rapidly dispersing microgranules as described herein. The
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The ratio of the disintegrant to the sugar al coho

and/ or saccharide in the rapidly dispersing
worz@sogmanul es ranges from about 1/99 to aboutPdDUSDN7/077153

and in sone enbodinents is about 5/95 (by weight). 15

The ratio of coated drug-containing beads (i.e.,

coat ed beads conprising the solid solution) to

rapi dly dispersing mcrogranules in the ODT dosage

ODT dds@gdToyardas Surtied Bdba PRt addiltRnhilex cikidhtaMsk dxAmPRI®m essmn aids
enbodi nents from about 1:4 to about 1:2. Since

(e.g., mmg@alhm palludiiss) andeyradigiopalplisintpeiantsiwichrady lzfathﬁ same or
differenggré)% Ismr%éétrant 8% %1%2%33@10'(1{3 ptelrs(l:n 01? *(Z%r{}énh%?sg?fﬂ[l% Q%ﬁ;gage form
can alscZ@dclbie ul Ldal Rentf(e g heduh Grdaram) clemgpnast indmdy lnbaelnts if

and taste characteristics. "Muthfeel" describes how
compregseq plb@g%rtnalﬂ)ég‘bgcqithd ke YRRt A opg e perEmeniyap Y dosgge form of the
present ang{M 831 nte Y\ﬂésc& éo%td}%vxtgrshlii\{aym tl‘iéq(ﬁ alxj)lt? uf %O seconds,

ersing m crogranu onal 1
formmgx&am‘JBy $¢}®Nhld3vh awpedidn it page’ mmhfebbl én shakerainbddOnent, an
or less, in sone, odi ments 300 mor | ess, and ,

ODT dqsHEG Frp o Gebe b Rl %\Zﬁflgteg%ﬁ BrroBC] L salivg i s oral cavity
in abou??ﬁ@%bﬁ@sﬂ%l nl'ilhﬁanoéasﬂﬁ(;—éfwﬁﬁf\i bishERi GONRR LS nb DB feel”

rapidly 25 dispersing mcrogranules (i.&., particles

bf orme enimlmdnn@grtanﬁ PRriztadugfahe dbmgh drmafedy..dablstaOdharor depsule) can

compri%’gﬁvh aigclgerggoj‘ﬁ g?%g;) wht!i\a}lt eedr%ltci?ﬁ/sa)r%g?g]%lt %ﬁﬂuﬁ&? gidd S L;sq llitzpe!;\ang %ﬂolymer,
then co®bd WehS THR1QtNerd epedilesdtsd @ah Phebr h8&Sseca®Rdialds or enteric

still other enbodinents 20 m or less. I n one
layers. embodi ment, and ODT dosage form conprising the

g@% é)%sultoﬁmqf{giea& MG g@saﬁe igon §3Q5619(”0?ﬁ"8{ 'cfp%gleiré:a%

and’ di spérsi ranuf es

compristemanérbeste hezﬂtedl Wlthﬂiki%o ﬂlhs\fﬁ si’(ﬁﬁéycﬂﬁg A9Bsolubility enhancing polymer,
PCT/ US2007/ 077153 ODT dosage form can further
and Optt()élﬁ%y reasedadh piseriant laxes plm/@ntflge nfaé]pné}@é/ﬁf,psedesm ibed herein. Such

high ar& %1?5 @“?hsﬂgdqse@vcdﬁ anl: ‘?1'1t91'mcd'1'gt9rﬁ? T)y ﬁllx Tpﬁ b‘é%b Uhﬂecheéoated with a

or additional disintegrants ( e sane
T?Riamm Hkh@ﬁeammbn@mmdnmﬁ@Rdedmtegrants of the rapldly

di ersin rat ules The. ODT dosage for

DR P AR e o Tty 6 o @hpersion (e.g.
by spraPryiRy, 98111}13”9{1 uder la@@ﬁ pGARLRtd forRs 6PMBLESE&Epdrfion, or

ext'erna ubri cat ed d|e system In one enbodi nent ,

granulaging @mrmd@erz@gélaﬁmqw@cfa lvhecepmbé%@mpmm/ém j ohller, bmdu

dlsmte%%si etqy' . ;]g (ﬁ%éggp%tésg(%% av 1ch cfa8 %nnbge Q Ij'jlonzla?y & uded and

spheror8a8ly -Sueh $ lﬁgbda@l@s&dm%ﬁbt@ RaiiHeh bg el eria®d MPR&kads Updn coating
anot her enbodi nent, an ODT dosage form of the present
with a TRR, &€t on di sintegrates on contact with saliva in the

%1 ldostC g¥ 'f&r}{ s olf th 3985%& S’Lger?t%%%lﬂﬁmcf E%pglt ﬁ?m qlifm ent types of

easy uspensi on w goo
TPR beads (e.g., TPR beads w1th different TPR layers, or with different combinations of sealant

and/or enteric layers). For example, TPR beads having different TPR layers can exhibit different
lag time characteristics and/or different release rate characteristics, thereby providing the dosage
form with different overall drug release characteristics. It is its forms which include different

types of TPR beads can also optionally include IR beads to provide some immediate release
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10 I n one enbodi nent, the TPR beads of the dosage form
(e.g., tablet, ODT, or capsule) can conprise an inert
w@o008/0z1993 ed wWith the solid di spersion of drugpP@mnts2007/077153
sol ubility enhancing polyner, then coated with a TPR
| ayer, and optionally coated with one or nore seal ant
| ayers or enteric |ayers. Wen present, the IR beads
of the dosage form(e.g., tablet, ODT, or capsule) can
characte]'@tlgso BRf é}é‘ﬁgﬁ@ ih BRL &nlg&flﬁe&toggﬁéé Mikhicthe Brh 'cgmpnses a mixture
di spersion drug and solubility enhanci ng pol yne
of IR baachsj(copmarlsmgIahyctcvrm}ednwenm@ 1ls£ahantw1tfagre¢lnmndﬁcmhalf life of

d bed h S igh .
about 7 535 GuliRE ShaR uEEtiaERe SR SEsdiebhanish 6 TS bdbs with a lag-
time of 915 ePAOLNY hdER PEeE BrovidBeRich9ad %Qstéﬁ’h&hr@easg%%ﬂl@bfﬁtﬂ]e drug over
R beads are converted to TPR beads. Alternatively, IR

about 1 %é@disln@amldbéalpfraepah@@bdwuf br ¢ifasyvpplesie Fewegfatione over about 18-
24 hrs SO|Id di spersion (e.g. 20 by spray drying, grinding
“"bul k" or larger particulate forns of the solid

OhSRAIS0RIMon OF disBéraiok btk AgiveMRadiacBBiRI ingr edlent in the solubility-
pharnaceutlcally accept abl e excipients (e.qg.,

enhancipg pplymer pamfeprepargd BY Aseyiaathe asfige ))hwqahcqtqq@l 1§gqeph(g:nt and the

solubitiff REATAORo1y ) b TP L Aot R AR EEL A MR A otvens.

The sohlil&nﬂﬁh\l‘evd EdirhecelRRi headdentpod sﬁlﬁlhﬂﬂtﬁgnl\lﬂnthg@oﬂ&ﬁ’rl?ér is then dried
| ayer. 25 The dosage for of. .t he I.nvention

under cw@thlﬁe’f HigfePIgH oo Bl oh %”Oé*ﬁéﬁ]t‘“l??/ ng 1CGFUiverPRIpacyE cal

ingrediédll %ngthe S&Eﬁhaﬁé‘ﬂﬁmﬂlg Eo@'nfeﬁ* eh& 'aﬁscﬂs Bi L% §ie t&imatfoh 3t

ferent conbi nati seal ant and/or enteric
moleculady drswrse@ﬂﬂldekwml@x is TRRrgbade] diiaviyigeldiel ¢le o€ milubiRR-

laye can exhihit differen tim eri st.i.cs
enhancip@ el iy Bk dn o asf it b Pt bR plslept dRAEHSh Shity
dispersiPALMNG S0t BENEPSREBid1§ RIMBWHd e dbik ERTRIM (HRWSMAbh odh&tdie

rel ease characteristics. It is its fornms which include

Phal’md@ﬁufﬂﬁ@rnégf?d@@t ang pekibdity PHERNpiagas! e, far evnape by ARk yrying, or by

cosing YL 5k BB 5SRO L FIBEL LR o

an iner texwrmlﬁmg N dAigelaprbobtap R g. uamg rmah@kail et dasiageethodm
nprises. a mxture_ of IR beads (caonprising an active
Alter nabyfeéy rabe dispergions RYY defy bgpr ep\ﬁlt,(h béﬁlsgﬂy%ﬁl&q ?|1 HL pharmaceutical

1ng,wdxeb@}1{to Jeﬂnogfthc @)k?@rHﬁt enlﬂgl 16& nglln%}? %Dllg\y\bl}é S = t\%‘io% methods,

ease and a second popu
such as Ibagempomreinmg inuptwiio sabwe ek trdddno Ui recesatniyah optaova gdemblg particle size

e o S ety Sasp el [T ol Ve drup et E
can opti%fl %é Mﬁle@l(ﬁﬁ@@u&c’(ﬂgﬁm&l@tslz@)"%l %Va%ﬁla?éac(%!tg Mogrddultich, or

he solid sol ution or dispersion of an active
yamﬂaphaKMngde®anu%@@ﬂé@uenmnmn)mh@s@@Mmbﬁbfﬂymb@ﬁham@mng'F

solid dl%ﬁrﬂ%%%aéu n gelefo %F 1él:E_ﬂegn? Xlgd azu{l lcéxv LN %algﬁetsa’%.ig.v Brmed by
compressing particles of the solid dispersion, optionally with excipients such as compression
aids, lubricants etc., using round beveled punches of the appropriate dimensions.

In one embodiment, the solid dispersion is prepared by granulating the solubility
enhancing polymer, the weakly basic drug and optionally other pharmaceutically acceptable

excinients (e.g., binders, diluents, fillers) in a high-shear granulator, or a fluid bed granulator,
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sol ubi lity-enhanci ng polynmer in a pharmaceutically

acceptabl e solvent or a m xture of solvents. 10 The
w@odosn2mm of active pharmaceutical ingredi ent BEMUS2007/077153

sol ubi l i ty-enhancing polymer is then dried under

condi tions which pronote formation of a solid solution

of the active pharmaceutical ingredient in the

sol ubi i ty-enhanci ng pol yner. As discussed above, the

such as fitEPCANg@hulator, Ml %@atﬂu&ﬁécytoqbﬁﬂ esg6fes®si dhdivePaias 6 the
is favored by rel ativel | evel s of solubility-

high-sheayteasraiatey qenialsesre qx@’p@ﬁqy and spbexph@ecétg nro@uce spherical particles
pellets)oharmaceutlcal ingredient. In addition, solid 15
di spersions can al so be forned by rapldly renovi ng the
S?\Oiemelﬁﬁ sdlid@iapefseorsio prdpasd B3fsobehi Mﬁces&h@ﬁﬁ@l&ﬂlﬂt achBicussed above,
edlent and sol ubility enhanci ng pol yne

the pha@%m@ luﬁccse'g}agya s&ﬂxyqnhgan hsra zﬁygle é@,lé(f:xptn@l & 1ﬁ@<tg1§|ou§q)15ﬁ1ts Non-
hmltmgoéC aﬁ’%ﬁs.\fﬁ’ SLB%L ‘fvee%s' 1ﬁa|udé @g{e?%e%tes Qﬁﬂ as acetone alcohols such as

sol ubi l'ity-enhancing polynmer onto an inert core
ethanol( fndrrmixngesathdreufjtd @yeuedisoeatdc, 96 %getharsil nayc.j. | UI di zed

ed coating methods. Alternatively, solid dispersions

5 BiCRg RN p LS ST aign Bradet (g e olig disparsion of
dluc’/pom%l n@ﬁngeﬁ;&i bead® S L &M dli}k%l&h Hﬁhlttaglfetst B€ ) may be

sol ubi | 't y- enhanci'ng polymer, e.g. by pol yner
Optlonaldxtcoajsd orth perdiodse seslamrwats(eb;y Menmmaowad i“r@@.% fon Caadm’ i lear).

36 SIS oqrhbg SERRAREY iRl Bole HEl PR wap R
(immedmté Mea@%ea@ss@%nm@mécauwukh @bﬁg Opralttlla%s sQuldsubstantially

di spersion can optional ii be mlled (to reduce the
immedigight jeldage e aefjve pherrgreEHue ﬁléﬁ@@(l@ltgf adn@p@@qa ethiolthisiteyim. The IR

beads ophamglregg @tee?]ggdésgh (y\?n%bPe eﬁé%rg &}?&g%{‘w%f? P%Ztoé%é Qdylnon

compnsdmgw s moh@m@ ;adlymub@dfmrdamlcl }T(bﬂ}@nélr -@ssoived irafphi@maceutically
nj -tabl ets” . .formed by conpreSS|n particles
dCC@PtaB‘F SP}Y@H% MpEsudpg! ﬁépéti”éﬂ’m%f‘ﬁﬁ F%hbaq yspd i eple i Hilerpaging. for
exmnpéﬂﬁﬂhﬁ%l%@”@iﬁ%ﬁh& odsdkgls, |ubricants etc., using
round bevel e unches of the appropriate di mensi ons.
Imscomecremblodement is dehienbsolol agp i splerasicyomt qostlpgsep alreelR toyads or

particle %ggﬁv?t %qut‘p%: gﬁl}gcoaHag, %(Bl C&ﬁgllpraﬂ)g%w]‘rgré) 19bc¥ heits t %uﬁR beads are
first coROBHBGEYhicGakLb MRS %p&@mlesmg»q 1&XEHIH @Rdr dByrfer; described

bi nders, diluents, f|IIers) in a high-shear
herein, gysgﬁmcbm@rpha@nacgutﬁmyy@cmp@abéq shvdnak oried to28mpgs the coating solvents,
then coérg(g ?\{htg% Q%QR %g;xgt/ngrsazso eherios éa oG §1r1 r%rl}% 81|“n (r)rcglplae N{§ t%%.H:{] beads are

coated WRh aﬂaﬁtsué p@lmqﬁh EoatihigghTBRe3Iti gy, andiihah alse@ad eatesio poB/mer
. extruded and spheroni zed to produce spheri cal _ ]
coatmgjpél? Vettlees en@@@qnpe@fss jhc NArheads #e ceged &1 iasfp'étr’gl”% [Ogtg, an enteric

po ymepg&mge&g% 1§9£ \685‘& TPRAGES S, Nhe[ERY th%dxﬁ t o sgz}o‘?lﬁ %ﬁﬁ{eéjoatmg,s are
Re" phar maceut |c§1ly accep %Ie sol vent
mdepelblemﬁiy sitlrgtie s'aﬁnle\oe dtﬁe: att. & mlkdsthmeelmhﬁodaﬁéme,rst:&antl‘{byas (as

exa i table sol vents _include water,

debcrlb@({sle%ﬁl gglgdleﬁt gnté)Ctg %Eeadén)geh@l ppLyjeghthgd PR and/or enteric polymer

coating layers. In still other embodiments, a sealant layer can be applied after applying the TPR

and/or enteric polymer coating layers.



10

15

30

et hanol, and m xtures thereof (e.g., aqueous acetone,
95% et hanol, etc.). Once prepared, the solid

waele@pee®ddn particles (e.g., spray-dried soli dPCT/US2007/077153
di spersion of drug/polymer, drug-|ayered beads,
granul ated solid dispersion, mni-tablets, etc.) may
be 10 optionally coated with a protective seal ant
coat (e.g., Pharnmacoat TM 603 or Opadry ' Cear). The
@@hagnéyeﬁn@@an 2bQBe Mﬂs‘vﬂh@@c&ﬁeﬁ&@ﬁﬁ%ﬁ@oﬂ?ﬂ@ hhdedbakrvi@e IR
can be referredto as (i medi ate rel ease) beads or

beads cqmdretqogteésvltlbzetaau@snasmgﬁam ater oanmpés, tine pebe W dketls described

herein Céli),lgSt ant(t\tv t{&élso ﬁneg%lpglﬁ%lxgr g&amaﬁ?kg]thu%%Cce%tak)]ﬁ sglvent a water-

insolublt @bmnem@ldlo%nobﬁ@dsp&e faet, GI@Snp K eRM EEbatis g dREEIGLESEL as
above are then coated with a TPR coating solution 15

fhﬂdwe@bﬂdﬂ@&@ﬁﬁgl@NW@ﬁ@Fminsoluble pol ymer and an enteric
Ishaln% utlgé{nd%g ef?rn%ﬁ & tHQ ftﬁeﬂ{?r‘é a%d ﬁglgl %PaR g%a%gpt. gg)ytcompressing

TPR be@RphtY thhets TdBRl}ﬁ@ainlgrﬂg’R B@ﬁs aﬁkafmhﬁegﬁ zluuI(ﬂgZﬁﬁldQedispelsmg
coati ng nethods, etc. enbodi ments, it
microgragades) #Bp @n QP s Ifling ?)F%lﬂs‘élhwlﬁh 5¢ T@Bahﬁﬁ%%ﬁﬂf&'o%ﬂﬁ@ltmal
I td [
methodggﬁﬁéi gﬁm']ﬁ?é&lcglscg)r%r%éée%gg?ér?e H)Ql%nglﬁewj% %_ E(gi g&g:{l gﬂgalgnts as
weHasﬂlb&ﬁscmakedﬁmdhhﬁanIemmeenmomn&htMQ:@Emgmnmommﬂmaua@nt

east ter nmer scri.bed here
inventiodh s bec o ) RDOERT Gl vy TG a ABTED SBrEY e jablets sing
an exterﬁ&l'l}eﬁlbﬁ Catb EIBMEplBE ﬁ%%ih@lgelﬁgcl)cﬁﬁ@ﬁts the &Hﬁ)@&ﬁ@@%?fﬂ)e present
the TPR coating as descri bed above. I'n other
mvcntloelntm;cﬁ yeningegrating Rrdgzaddesapriiongdnnéditiona khxapiceited/oc IR beads,
g y ner qﬁ Egg, a TPR coating, and then a second
lscmnpfﬁ?gﬂszﬁ @ coating. In yet other enbodi nents,
Pl%nla&uh@ﬂdﬁs@é’e@oﬁﬁﬁ&cﬁﬂmMl’(ghhé'l c&hﬁ@diﬁ&fﬁ%f@ﬁﬁﬁ £t in@Bntion
enteric 25 ynmer coating, and then a second TPR
release beupriyal 1m§¢<éwﬁ 1@\@&6 i th‘éi‘Ct’é{ﬁ Ph3EEGHE CTPREEIENT AYY aa)|r2e1 § hour
period, {01 @QQ%@Q%E%}L&(N& grgga:?gr’;tsaflrﬁg dgtfrgg%% ageelglgme to} gonz}%s ons work
dosage ﬁﬁﬂlhe bfijheait @eﬁt&laf/@dloﬁl’mmbé bealhdRedb@adso psing wam@saipspblymng testing

methods Shp SO RE TS BNREHEQIOCH MBRFHRL | 1%y CAR G or Apparatus 2

(paddle& /Pk@ ﬁ%)aefnh%ftw%&% L G o huRen TRE 0 BRI Qles@ 1808 ROLYHBN HCl
coat | 'ayers V\D 2008/ 027993 PCT/ US2007/ 077153

(hymochhnphammﬁneU¢hmaﬂhdmsagé Heogartiter wWH0OmE enplior ebtannxd by edding
P I.R be t.he | R, beads n be W th
200 mL ol RGN IcHG P o - rige a6 B pRATE Bhidafles
obtainedl8SEldcR@dntchRlsei N can be coated mnth a solution
conprising a pharmaceutically acceptable solvent, a

mam@rethﬁsmlmnhe CpBPYREGS oAtk mpftenbmamtyman poflea therapeutically
foCCth? Pil:laislglzl chéxapugﬂgnolné/f R aétlv% p%arma%gdlt 1 m pc'ng g¥er )eplog%f gt least

about 12 hours when dissolution Iestr;g b(;/rUmted States Phalmacopoeia (USP) dissolution
methodology using a two-stage dissolution medium (first 2 hours in 0.1N HCI followed by
testing in a buffer at pH 6.8).

In order to assess the type of in vitro release profile needed to achieve a once-daily

plasma concentration profile, a modeling exercise is typically performed using the
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Phar maceuti cal dosage forns can then be prepared from
TPR beads, e.g. by conpressing TPR beads into

W0 28027993 conpr essi ng TPR beads and a di si nt egP@RUS2007/077153
(e.g. rapidly dispersing mcrogranules) into an ODT
or filling a capsule with the TPR beads usi ng
conventional nethods. These pharnaceuti cal dosage
forms can optionally contain additional excipients, as

pharmaddkiveiclpagsndidts BRaBSdruaiside 3kd PeehrOBfo@ldh, WHNYMEN™ Standard
enbodi nent, the conposition of the present invention,

VersionghH obgstui ot g2 aligstraPovra) telkict hc@ﬁp%m’aﬁﬁ/fmt qrsd@ peaes with a lag-
time as% Srbﬁg ggs{{ ggi%f le}aﬂxttaf%%é gilgllgt%sls rﬁ%l glgrhar Balﬁﬁte%( 1¥cn 1h%ut into

another @eAP@8] $teldn Vefsidnh®0 pugsenpr evhdﬂx‘sl@rﬁslabnsheﬂ&mcﬁl Wlth slight
di.si ntegrating m crogranul es, op tlonallé addi ti ona
modificglieqspily ?’§“‘al|’fdﬂfbﬁ’ rqlease rpddes arg genegesh @S 891 ftest appe-daily

release Tllesléesf) Q@Wﬁ? 9?%1%%@'(111@91%’?}9 Carb Q18 f&@rﬁ%{ i3k glg: g}eﬁ@rated by

onpositions o e present enti1on
deconvdélnesrapeutical Iy effective Ievels of the active

a ceutical. ingredient over a 12-18 hou
Phe TSR o i ST Gt S ety Wnieadipic one
or morddfr@§ td1&isE 6uIGRMRRSh biABSMREK dcldPSPAR L O, Ofird Mg release
present invention can be evaluated in vitro using

profile grath¢ owrsesgpding it ironpleess tongentmastongdsile sipeih 01at$ a@mntsedtlon of the

s Phar.na ets
S e B T S T S TR
efﬁcac;dahﬁisdﬂhéﬁde%tlﬁﬁkb@l@ﬂhxﬂﬂﬁ et ©§tphﬂ@d1hg1 a 686e-mdapliofded fdm) by
HCl hydrochl ori c aci for the first 2 hours and

adjustingibe aper friclooes efithal PRHMErandioptpmey adiustng thegunibgoand type

~ LELer ci L& ' ' :
of addit apf‘a%]as Eé_lg wgigtﬂbt% %:%laga 1%%% g) ﬁ c{% %%ngrrx\% &qh%: E%?%g $nvention
prov1del intpeswedldsug ﬂefbaﬁ:ﬂ;ﬁ o@lhd &dimi‘ﬁﬂttl,ntahlhémg@ﬂ’qmm doh(‘lﬂﬁl aﬁénsteh] éevels
resent invention provide a therapeutical

which néx‘npglgg Pigle- e'gi]egtg AESCeBHE T REideye 1§ ea§%}gogl§t qf\;:@nventmna] dosage

forms. Phar maceuti cal ingredient over a period of at |east
about 12 hours when dissolution tested by United
Exampl§tlat es Phar macopoei a (USP) di ssol uti on nethodol ogy

wo- st age di ssol ution nmedium (first 2 hours in
Eﬁvﬂikﬁkﬁm$%ﬁ?%ﬂ%d by testing in a buffer at pH 6.8).
W oRESRIatddQoASDASS nllh) @ fldteMi@bink %y&ﬂot;mua@ln%‘é@m (0.5 mg/ml)
d(g@oflle needed to achi eve a once- | asma
was a
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Version 2.1 or equivalent (e.g., GastroPIust to fit a

that the frggspbafiansehewed WO b ﬁﬁd@s SHOREY dequats the Fek of
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araneters nput
Intxmsw Dissolution Rate Measurements

Intrinsic dissolution rates were determined for two different polymorphs of lercanidipine
hydrochloride as well as amorphous materials (e.g., amorphous drug and 1:2 solid solutions of
lercanidipine hydrochloride with Methocel ES and Kollidon VA 64). The data are shown in

Figure 4. While the crystalline polymorphs exhibit poor dissolution rates as well as extent of
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contai'ning Kol lidon VA 64, Mthocel E5

Arypearsiedosklion pbjevhilitsdping i cottogFBS BEOM)), was added to 200
- dextri | 1
mL of a;%ﬁeg Fﬁﬂxté?r])&' Pf;% Ofﬁo&talpg loéé-oglllCEQil \%R%ﬁyweeﬂé%l 1;“7\% Qnﬁ/pxomcllosc)

polyeth¥ @ﬁ@gl@ﬁolt(QEGr@Opp|cyﬂBﬁext1|nﬁ ot BoRMbAenPrf(heRA fnyOpyrdfidone) at a
t hat the drgg‘solutlons showed i nproved stablllty t hus
nifedipige/pelygiey ratedidi-hly vhighti Blie mspattancg ot Gemifpdipinspodymer solutions

was ITIOBR(?I 68 80 I'U[%é %asthg@/%bn %E(’Ullgggalzﬂl h | @&aWso utl!) UﬁtJX 1ﬂ§ 68 a slower

ssol U 1 on asutenent s rl nsi c 1 SSO
decline hratr@smieirec deteime, nied td s:ibwhm:ryﬁhlﬂlﬁﬁ[‘celrﬁf nptrathy)mrfpjiﬁ s@ifltlon.

di [ h
ol EIUEARL 8 oMU BSTL L 95, Mol 2 ST ok

§9®&5b@p§y@ﬁha&gﬁcanldlplne hydrochl oride with
Met hocel "E5 and Kol | i don VA 64). The data are shown in

30 okpgue@pitateswfinilediphe aprdpdetaddel ke (ngirymol s wenchirgpared at a

AL T AT TGN T A X
of dicl 116%11‘&1‘15@1@%1&%%0@(1 | Sé/9N ke Ganhb Yhehlo8Rhs & $&6ldubli 8Nent level of
rates as well as extent of
less than 1% (w/w). Using the same method, 1:1 and 1:2 co-precipitates of nifedipine and
Kollidon VA 64 were also prepared. All four samples were analyzed by powder X-ray
diffraction; XRD patterns for nifedipine-Kollidon VA 64 solid solutions are shown in Fig. 6. The
presence of sharp peaks in the XRD pattern for the 1:1 co-precipitate indicates that nifedipine
present in crystalline form. The broad, relatively featureless XRD pattern of the 1:2 co-

precipitate indicates that nifedipine is almost totally non-crystalline, and forms a solid dispersion

in the Kollidon VA 64.
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of less than 1 % (ww. Analogously, 1:1 and 1:2 co-
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ce oyver t e ower crystall
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stabilization wder X-ray Diffraction Two
Glatt ungiont gp&efopiabeitds roift to prflelmlpi he resndialvealene &dveE® the product. A
98. 5% Iél gggre[) QDSSAS W FT‘ 8 rw%go gamed ni f edi pi ne/ Met hocel
FY (8 5 issolfving the nifedipine and

M{I()fgf)@fﬁhfddfpuae myéﬁfedl Ibeads(ifﬁel dbahiddaenet harag W%Iéhﬁﬁfﬂ’ %((Le., weight
/v), then drying the solutions to a residua

of the C%méﬁﬁtwee%be grieh] ianconas beags| wioget vergahgoat 3 O@&% Clear (at
sy O B B A PLECL LI B3 2L e M

dried atwWét@iratha K})medmbm pbuwwels nénrtayrive bfffresadital sxriymmlstur_e The
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that nifedipine present incrystalline form

45/40/18/60ad, relatlvely featurel ess XRD pattern of the 1:2
ne. i

RORaPIS R G B hITR T bt e e ' o PR
describ&0aboRe Id"% KobrkicdaBd WAs§4ying & 45/40/10/5 solution of Eudragit RL/Eudragit
L/TEC/talc in 45/55 acetone/ethanol (the talc was suspended in the solution using an Ultraturrex
homogenizer) at a solids content of 10% solids, to provide coatings of up to 20% by weight
(samples were pulled at coating weights of 5%, 10%, and 15%).

The TPR coating solution was prepared by first slowly adding the Eudragit RL polymer
to the solvent mixture to achieve a clear solution while stirring. Next, the Eudragit L polymer

and then the plasticizer (triethylcitrate or “TEC”) were slowly added and allowed to dissolve in

the solution. Talc was separately homogenized in the solvent mixture before being added to the
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WO 2008/ 027993 PCT/ US2007/ 077153 Exanple 3 3A -
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to be 4.8 E}&nﬂfuaipuﬁequqipﬁr/em st lﬂlﬁe@retﬂshlenmmalw@ﬂy POB BN Jediise).
@6(@6n|fed|plﬂg%)conpared to the target potency

81
éP -TH%edmipe§P Pitirads pagpe- 40Kt ¥ HYp prAwet iR/ Bddds PR

PSR O0 B SHp TEEh el 2 2000
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coatmé@é:\f%ko(ﬂ@/?tlr(‘)@m Qlsof Eﬂﬁd"ﬁb? WRGht S@?R%Q&dm‘vﬁ]gt@%mgj WCISO hts of
sol ution using an Utraturrex hormogeni zer)
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E to 20% by wei ght (sanples were pulled at coating
Xamp\xblghts of 5% 10% and 15% . The TPR coating sol ution

was ireRahe R Byadd 681305h@wsygaddinegss he Eudragit RL
ggd ymer to the solvent mxture to achieve a clear
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sprayinggﬁéi gcﬁgt Vatny &aglggi}tlﬂeﬁséﬁlfifn VA &% &%g btgo%gsh%{lgjal 55&1225 in a Glatt

i ssol
GPCG 3, following procedures similar to those described above in 3A.

4B - Nifedipine TPR Beads (TPR Coating: 35/50/10/5 Eudragit RL/Eudragit L/TEC/talc)

Nifedipine IR beads (700 g) prepared as described above in 4A, were coated by spraying
a 35/50/10/5 solution of Eudragit RL/Eudragit L/TEC/talc at a coating weight of 20%, in a Glatt
GPCG 1, following the procedures described above in 3B, and were dried in the Glatt at 40°C for
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30 the solution. Talc was separately honogeni zed in

the solvent m xture before being added to the 28 WO
wWQ®BNIRIHNI3 PCT/ US2007/ 077153 di ssol ved pol yrer/ESBNT077153
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fedi pi ne TPR Beads (TPR Coating: 35/50/10/5 Eudragit

EXampll@l_fi/ Eudragit L/ TEC/talc)

5A - Model Drug IR Beads (drug loading: 10%)

Povidone (PVP K29/32, 128.2 g) was slowly added to 72.5/22.5/5 95%
ethanol/acetone/water at 6% solids, with vigorous stirring until dissolved, then a weakly basic
analog of lamotrigine (128.2 g) was slowly added until dissolved. A Glatt GPCG 3 equipped
with a 6” bottom spray/8” column height Wurster insert, 20 mm partition gap, air-distribution

plate D (200 mesh screen), 1.0 mm nozzle port, atomization air pressure of 1.0 bar, and 14 mm
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ni fedi pine fromthe TPR beads, of

Exa
height Wiestes daserig? man eatiaen g av;m%wb%wéﬁﬁ D(@Qar%hfw Egn)j %8 mm
nozzle ;SJ}F atohfi %t%ﬂa&tn' 151988&1&%@%@ 1{8914 1%5@511%1@ ﬂ%&gﬁgﬁfﬁg?’B 3% dedicated

ease igure 8 shows the effect
filter bagoddhie igRowaring edipmeay eir :a&:slemfcr thmiR headFRRa bpagsatobf 10-15

.Exanple 3. Inc sing the ine 20 | j from
mLmit g8 (Bo0) PGPS n HE FAERYoF i TBO AT & euld: W
maintaift h}%%@pl‘%d&h@é’iﬁpé ferefifhpsit 30fzdbemndRefctiic iR Sh# et @8 same

drug rel ease from TPR beads of Exanple 3B and 4D

tempergt@%-f@0l (h@ghlt@rto 600¢c Figxdess resrliabol ot melyhdiegd bicads @@ sieved to

) at the sane TPR coating conposition
dlscaldgh}ﬁd%%ng %1601 ight. The small er beads of exanple 4D

sQowib@s Delig TPRe3Hapd (@ akiek S8/ 1 JEE@HW/IQPSSZIEE@)A -
I\/bdel | R Beads (dr ug | oadi ng: 109
The IR bcads%lOOO £), pledICd as described above in SA, were coated with a 35/50/15

EC-10/HP-55/TEC TPR coating solution at a coating weight of 20%, 25%, 30%, 35%, and 40%,
following procedures similar to those described above.

5D - Model Drug TPR Beads (Coating: 60/25/15 EC-10/HP-55/TEC)

The IR beads (1000 g), prepared as described above in 4A, were coated with a 60/25/15
EC-10/HP-55/TEC TPR coating solution at a coating weight of 5%, 10%, 15%, and 20%,

following procedures similar to those described above.

31



10

15

Povi done (PVP K29/32, 128.2 g) was slowy added to
72.5/22.5/5 95% ethanol /acetone/water at 6% solids,
WOWRER/0Yi9gHr ous stirring until dissolved, then BCTESH0DY077153
basic analog of lanotrigine (128.2 g) was slowy
added until dissolved. A datt GPCG 3 equipped wth a
6" bottom spray/8" colum height Wirster insert, 20 nm
partition gap, air-distribution 30 plate D (200 nesh
Ei?ﬁl%el@)s,hoﬂxs Che TR0 Zth € cRBink co g@ﬂ‘tléﬁiblhcﬂﬁh @afinPlOSSH Be drug
of 1.0 bar, and 14 mm 30 WO 2008/ 027993
release o/ TSRS 67the 58N diugdpas dfdadmnin?. dgcrmn&mﬁg@@cwptwer
content éﬁ%gﬁgg{%ﬁg% %&g{%%}g 82 ?éht ?(f E@{o ng 1§sg}_l§ e s&mﬁcgﬁa’[
increaseSipitiayratead falred rafeast fiMTPRABedt | et flap at 28- 30% (air
veIOC|ty 3.6-4.2 ms/pressure: 10.5-8 Pa), while
Exmnpﬁﬁlntalnlng the product tenperature at about
T, I t hen coat ed
é@ §ﬁ§%1?%%%%?g%g(gggég%%gggéQggﬂgﬁﬁﬁgg oat 603 at a
Nrfadhpmg [Rbicghitwat pRYmexddydayetigian /2/heoldtiat bf MinfietlipirerV A
of f residu ol vent / noi st ur.e.

to dri
4 Chiel B SR oRuh T R T D Siigh ST SoPHedp a Glatt
GPCG $%ﬁ§ %W%rmna@ %f‘em%?&g%ad Bg}ﬂaf%gﬁlt LIRR 0aHLRY similar to those
B0/ 35/ 15 EC- 10/ HP- 55/ TEC) The 1R beads (1000 g) .
dmmnbmw%pa¢ed as described above in 4A were coated by

P S0 B BRI B B CTRbORRD2. 2, 7. 510

L’t@bc,sa@h (%)) abr eﬁal @@@4 dgrivei ighsta HovelPydre c4R% Ryth Welsedy 1 0/5
| es meregg@é ed at coating | evel s of about 20%
C

Eudragip §04 Bonzind LS00 TR0 et hyPel el s o & Risdramples were
pulled a?% %%tyu é\geép fO% 8%%% q(]%gb ﬁx’lg )aﬂ%?%a%n c%)sn%% to those

0 gt one conti nuous
describaligiboat. | @hRfoedidsr}m/mgloesﬁng \h&@h@&hf mS%LttnG&O%JWEtd assayed for potency
di ssol ved, Then HP-55 g droxypropyl nmet hyl cel | ul ose
and drug rf‘é?ﬁssmqﬁle eiag HP243mathgdolamy” TEC (100 g)  were added
60 - Wifeaffc e fold @atBhibafli ssol ved. The TPR 15
coat 1 ng sol uti on was app with a datt GPCG 3
Bybieadp €d)Ove)1 reparéd asbcdxtstxmlmdsp oaydB®'ve cotranmatediai b tfluid bed coater,

GPCG w’gﬁtbsgnlvgggg%scﬁg@gn @g%;golngalnggﬁ%%g)lr@(/)g EIG glblgﬁ.{h‘?él}tal.lg Qt a coating
weight & QY Zald- Q0 12100 WAL ad8Ed b Bhdddl vigdlds ddkriuntil dissolved,
si ngl e-head tubing, PB 3 % dedi cated filter ag. The
about 9T PRt They 196! (tiptbpl Mfastctwafaslewlwrﬁd@d thide sRubeadstilatissolved,
followeggg/o%gegﬁydrdgts}élr \6\/2'(§1 onsté\% ztm},méi ﬂ? u/s%ef,néigghe‘,lée!ﬁgse?é%ggo#)tated beads
were thiitda€edA0itHRITRRAR MHr Y 35136/ 10r OB h git R[I}I&fd&tgiﬂtrIQTEC/tai@QMtsoatmg
32-34C, and dried in the datt at the s
weight glappertutsamplss Weee pllediaes cowingrlpvea obi @%ekz:"/es%)%, and 25%). Each
layer wgs 'giggcghsﬁ pb%ggkg? ees;rerﬁlﬁfp% g?%%%) 8&%@ &L 1&15? q%ﬁ%sé %i%?ﬁlbed above.
TPR beBddsingQRR targing 3% G0¢ A5l ECadD2 6R-bdé &) ed for potency and drug

release profile using HPLC methodology.
Example 7
7A - Nifedipine IR Beads (Nifedipine/VA 64/Aspartic acid)

(5]
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The IR beads (1000 g), prepared as described above in
5A, were coated with a 35/50/15 25 EC-10/HP-55/ TEC

WA RBRsozabd ng sol ution at a coating wei ght of 2BO§/UB0G/077153
30% 35% and 40% follow ng procedures simlar to
t hose descri bed above. 5D - Mddel Drug TPR Beads
(Coating: 60/25/15 EC- 10/ HP-55/ TEC) The IR beads (1000
g), prepared as descri bed above in 4A, were coated

Nﬁf&dﬂpﬁleﬁﬁ/ bebdshbere EfephEHdHR'- &t @Ql PPRsc1o@dr GYONiS&lipihé/om

a coatlng df%?t of 5% 10% 15% and 20% 30
64/aspafttﬂ Icslinng- pibee 8@@1/%qefﬁn|e@nfat@rc9r4%%eo sl ppgss sphepsvie a Glatt

GPCG ?’ ]USI f% %é\gx%gg o &E{OQ%QSQ {)Qd7%zb]0@§ to pg&)aﬂéeea A‘(%]ﬁllapmedlpme

ect he' coat I'ng conposition or coat
loadmgloé\m% onweibe:. Becmse edpaaerctd wim ddPBolbRds tiat coabing S(ﬁﬂteOD it was
dr g ?ad of Exanple 5. Increasing the enterjc go,l yme({
homogeait éh (NeicA E HESCTPR! EYad Phy T ERTBYRBRP ST gRtort beiBggded to the

solutlorpcyfll‘i‘ﬁﬁg)me h%%&k!lhéod OA%@hQ@ﬁfdh%@mmogeﬁ%gase in the
rate of drug release from TPR beads. S Exanple 6 6A -

B £ edfedipmee TR B@&@ES(QOMlﬁgdi/pO/ﬁéMALM/H@rhrl c acid)

ST RN i A NS b RN AR Rt

35/50/10/% Ridanok | acatenal/MRtahlc 0RtOt#2 A TRSNp SHYS, (samples were
spheres in a Gatt GPCG 3, and a nom nal ni fedipine

pulled at g aditing lofel D6IH By 1 Wei Yo, arxdsZSﬁ@ q@mgdédmdwb §nmi4ra<r those

ed above.
descnb?c!ég)ove il 101“1%1%%%%(193' %aVIﬁE/CE?UIIW?Igl% 1;1%9 @0‘(“/6’6 aésa’yecl for
potencyRin€ R £kl ASe g@ﬁwwﬁﬂmnn&ﬂom@g@e were coated with a
35/50/10/5 Eudragit RL/Eudragit UTEC/talc TPR coating

Examplg8 3 coating wei ght of up to 30% (sanples were pulled

3k %e?&%dqﬂge W?ﬂ{ Hhagd é‘icaﬁ%%é‘hg&‘?f% 6@@%&%@@@“3' ng

procedures si ar to those 1 escri ove.” TPR
beadsdipaw Gl ©0at) iwag siveilghddedab edhafolgn80RLYavdstered until

dlssolqup%%}/lﬁg@hg/éo(%bég %@ll%r\l%ﬁ ?r,‘gﬂrurecr‘l(_:aeca 1%&%&:&4 muéiongy added until

dxssolv&p%tGBQ)GIL(F@qe@}q?pp@(Y Q@thd 6~ Hbrtt%f’hasrp &‘ﬁmﬁﬁﬁ&ﬁgh@%ma iRArt, 200
above, were coated in the fluid bed coater. ™ GPCG 1

mm panfivi gan aurrhs;rlbetmnaﬂat@ (CEatmeny skmyek O@omprnogylng)og&(tghmlz@tlon air

pesur S A8 L ESALE 53 AT BN RS e s
SpheresStéelcbMgd Withithe k&SRl MaeV 280tHta80 181 RUAES: solRRA blEBraying at a
spray Iq(y(;];;;ﬁl ]e 1t£1¥1:g}5 glpt:],ég]fag)at 2? SSO‘;J ((zjxlllvI f owa%gel%Stn? E)hvev nsig lnléfnltaggmg the
product temperature at about 32-34°C. The lercanidipine-layered beads were coated with a
protective seal coat of Opadry Clear at a coating weight of 2%, and dried in the Glatt unit for
about 15 min at 45°C to drive off residual solvent/moisture, then sieved through 25 mesh
screens.

8B - Lercanidipine TPR Beads (Coating: EC-10/HP-55/DEP at 1:4:1)

Lercanidipine HCI1 IR beads (930 g), prepared as described in 8A above, were coated by
spraying the IR beads in a Glatt fluid granulator with a 1/4/1 solution of EC-10/HP-55/DEP in

98/2 acetone/water, at a coating weight of 27% , using procedures similar to those described
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followed by the addition, with constant stirring, of
suspended talc. These enteric coated beads were then
weomsmeedw th a TPR | ayer of 35/50/10/5 EudragiPCT/US2007/077153
RL/Eudragit L/ TEC/talc at coating weight of up to 30%
(sanples were pulled at a coating |level of 10% 15%
20% and 25% . Each 25 | ayer was applied using
procedures and processing conditions simlar to those
above. 'ﬂlmﬁﬂlﬁdloawﬂfmesﬁ[ﬂ% ‘PRRA5athavi 001 6TPR Broad, i 3302081 Pghs. 9 8%
of 15% and 20% were assayed for potency and dr ug
DEP (diegyydalitbalgtedf i | e usi ng HPLC net hodol ogy. Exanple 7 7A -

B T Sbo o o83 BB b oY N T i pi e R

Ee@dglt wed@wps dpatyedidey t€ca@indgi @rdds&hﬂn@ahmﬂ id(moloéd about 90
edi_pi ne/ VA 64/ aspartic acid in 72.5/22.
minutespy Hihd 6t BHAT R Br S oiieo yz@dgbt%%gﬁolgwavn%ﬁwéwésd,.fﬁllowed

by the a@d@oﬁt Vith BB stiRb NG RERGBIVLE. SArmn W& cnttﬁ i d DGR of

descri bed above, to provide a nomni nal nifedipine
74.1/7.4/ bad iEngdragft L;IIO%T@C/WE ghepar eBee dtmeba@qdwm wasaempde@vasto IR beads
n.the coatin

prepareﬁ g%ﬁ%&hﬁ%‘& %%alioﬁ(g A GLORHER \§81|g 1ﬁ]§ 1%%11&110 enteric-coated IR

beads wkd thad bsdi@xwhRANGeN Z61 3 Feef @re- mﬂ)ﬂg @& hQ sd18€on to a coating
sol ution of nifedipine and Kol lidon VA 64, and further

weight pfoHiSgering ethcedBes sinjilewi thosealcTpireBénds apGrat | ng
§I§/ i% ClasldRLnlleLTégerTe%% (TNhilsg\a}éeBo%%é mzv?geads (700 g),

prepare des re coated with

A5/ behic Ebdina@ifts 0 RL/HEudF @t whd ddpGed ai £7@% c@atmg weight onto
oatlkr;g wei ght of up to 30% (sanpl es were ed

IR beadgprepa a’lﬁﬂﬁg}l ibeds 81 80RbAFYLSINGDEOCOBYES salﬁdalzrg%losgﬁeq}pglbed above.
The entgrré@ ﬁf §2ds b tfen Ec%tctdrw:ﬁﬁa qg%%f% A)?gaj ﬁgblg)(/)g)’ 5|5rbérlp$PR coating

aving coatin
solutiomis&a:y)etin £ ori g,hp@ﬁ]ﬂ%yfoﬁm\dmg pugret elee a&elap rmtﬂabkeedebynﬂrdlam@ove.
8A - Lercanidip q | R Beads

These b(ﬁi%r%%\ﬁ. dvﬁlé@ VA tsgm%eﬁewt% eat?rla)coatm@ft‘e é?ﬁ Eyfizeie
SlOO/TE'@talQ %321 93%10%3’43'/@&‘!‘1}1 54@‘3%@&‘&1& \Qélgmloé/‘l@%&%cccﬁ@& similar to

stirred until dissolved. Koll1don VA 64
those dcfsglhlb@lv@@vby'rh(a@utalr ¢n¢e1 amodthgmygx) wggerrepdr bﬂab]y slbgw ydding Eudragit

d,at
5100 o Mg B tasrly BB n gl R PPRGOBEC R
citrate) PAE blle;omcga@@ thedl Frurdeld g8t § 10pUnti 08 sl 1 9dde ffl ol bFBBAaddition, with
screen), 0.8 mm nozzle port, atom zation air pressure

constanp§tirging, qfapspemﬁqd t@}@a}"@@@ u\g,rrplﬁasze]mgﬁl@s &1 TR @ggiqm xamples 8B,
8C, and%fg@rercfsﬁgl%[]uﬁ%ﬁ(tgs?er ISHig IJ Et;%ﬁ§ﬁ%g\{og§%g§ ?Z{flﬁgt ?@‘:5%8 in 0.1N HCl
and 0.3%0Bk ¢dmeB (5 ahdisubesyuayit B prEY b18Y @he fesults of the dissolution testing are
shown in Figure 11.
Example 9

9A - Nifedipine IR Beads (Nifedipine/VA 64/Tartaric acid)

Nifedipine IR beads were prepared by layering a 1/2/1 solution of nifedipine/VA
64/fumaric acid dissolved in ethanol/acetone/water onto 25-30 mesh sugar spheres in a Glatt

GPCQG 3, at a nominal nifedipine loading 10% by weight.
9B - Nifedipine TPR Beads (Coating 35/50/15 RL/L-55/TEC)
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spray rate of 11 g/mn, outlet flap at 45-50% (air
flow 90-105 m/h), while nmaintaining the product
wo eovperadur e at about 32-34C. The | ercani di pi NnRET/HY®OBAT7153

beads were coated with a protective seal coat of

Qpadry Clear at a coating weight of 2% and dried in

the Aatt unit for about 15 mn at 45C to drive off

resi dual sol vent/noi sture, then sieved through 25 mesh

Rifesioime@RDeadR 1000.8Y, 99@%&@& deschiBR Bepd abdvepatict@ated by

EC- 10/ HP- 55/ DEP at 1:4:1) Lercanidi pine HO |R beads
spraymg 930lutiyn opkhped! é?aera@nﬂ@%ﬁ (Hed 0), hyBimmghesaenhthgate (HP-55) and

it GEAGEL PEP LRI 0 o282 S L) S i

were pudl8d 2t acetiapvabs )%, ats%s 200atihd QS‘WE hgehGIanf flad %ranulﬁcbrn@smg?
procedures simlar to those describ
pmceduémmdwg@@Spéwaué%e@q\@ﬁliﬁs@l asa%véutmm@débﬁﬁé@wmbn
Y AN 0 at k 5 9 OC 0
composgfo_l 5293{%@? %E%’g( Iﬁg’ %’31 fb hﬂ% 5o ef}t ‘95@5@‘ heeRne 874 1.85%
water. Ler cani di pi ne TPR Beads (DuaI Layer Coatl ng) Eudragit
3{ 0 was slowy added to ethanol vigorous stirring
Examplg di ssol ved, about 90 5 minutes. Then TEC

(@AL@;UB)élesc(:ljr[@k%)j y@s73) ow y added to the sol ution
until dis ved, followed by the addition, with

Bondermr P VK293 hgf’66c7fg)%ﬁ§pé3n’dﬁddd9&1| 0.1 6483 hebrn@htepicwith
4/ 1

vizoroug SISl il Bind N an gl P B MR o Pty 2590

Mesh SP£Ppheds a%900e$ GleldBen t@ht&%aquedm@&olau&p@t 19 sMRIsPhita Glatt
of 20% The resulti n% enteri c-coat ed beads were

GPCG } pemegueteddrcnsionlag ta Boay éscshergibpes. 1&%554@1@@@@%

J ¥ 9 S -
L
were dried e rieamitdbpibvet TPRiBeadisyd off tepldaalajent/Goaturaghd Abved to

. inrlgr enterl c coating of 80/20 HP-55/DEP was applied
discard doubiesihdprasdt i ng wei ght onto IR beads pr epared as

A6 CrpRESkAID (151 %Qé%)ﬁ% 458HN9 FRI-OGRBUS HPEEINLL AP-450TEC)

t hose descri E)ed above. The enteric-coat e(frrkb)ea ds were
thheends 08108 wittpared 46de4f16ed6h 18ABGo 1Q MdRe &GtdIRR SPPRing a 80/20

td t of 25% .
enteic §GDE ARG po DR LAt B S1 TR o FHOLE ASCH fBa gt of 8%
The entdiestRERLSS Q@%D%R LRenhEMESREr wRRaUs oWt C-a0/1MUESITEC TPR
enteric coating layer of Eudragit 5100/ TEC/talc at a

coating selutign gf 907 40 qqe‘vom/vg_zgexgmx@rg( t éoé’tﬁohés)\ﬂé B gmtmgqua%of up to 50%
sin C S| bd,0- ose,dessridy e

(sampl#ﬁxleel%]a\@’e% a?g% m g\g@allto?nOA 30‘% and 409 @ruéblar dtg v SID’OI%/\SA”%}’

procedtﬁékjsinlﬁgaﬁudh@gId%scrﬁed@@)depalﬁt (haﬂiQh td Gttt @en@yseC for 10 minutes

to dnve?({fly %)r@:pgs?;]eggltiil lsol(ijfleﬁtsa%ld\élecg/ed %bﬁlsjctaulgglyrrcllo%%%eg?f tollqgc? TEC

10C - TPR Beads (Dual coating: 30/55/15 EC-10/HP-55/TEC over HP-55/TEC)

The enteric coated beads (530 g), prepared as described in 10B above, were coated by
spraying with a 30/55/15 EC-10/HP-55/TEC TPR coating solution in 90/10 acetone/water (7.5%
solids) at a coating weight of up to 50% (samples were pulled at a coating level of 20%, 30%,

and 40%) in a Glatt GPCG 3, using procedures similar to those described above. Representative
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20 citrate) was slowy added to the Eudragit 5100
until dissolved, followed by the addition, with
w@onsHziw3 stirring, of suspended talc. The dr upcTEbmamer7153

profiles for TPR Beads of Exanples 8B, 8C, and 8D
were dissolution tested using a 2-stage nethodol ogy
(i.e., first 2 hours in 0.1N HO and 0. 3% Tween 80,
and subsequently at pH 6.8). The results of the

drug reldbsegobdfiles Gomt BRR baglsavsed stronditferchi DRR €orhposiZens/levels are shown

. . Example 9 9A - N fedipine IR Beads (N fedi pi ne/ VA

in Figuig4dPTartari c acid) Nifedipine IR beads were prepared by
| ayering a 1/2/ 1 solution of nifedipine/VA 64/fumaric
aci d di ssolved in ethanol/acetone/water onto 25-30
mesh sugar spheres in a Gatt GPCG 3, at a nom na
ni f edi pi ne | oadi ng 10% by weight. 30 9B - N fedi pine
TPR Beads (Coating 35/50/15 RL/L-55/TEC) 34 WD
2008/ 027993 PCT/ US2007/ 077153 Nifedi pi ne I R beads
(1000 g), prepared as described in 9A above, were
coated by spraying a solution of Ethocel Prem um O cps
(EC-10), hypronell ose phthalate (HP-55) and di et hyl
pht hal ate (DEP), dissolved in acetone/water, at
coating weights of up to 30% (sanples were pulled at
a coating level of 10% 15% 20% and 25% in a datt
fluid granulator, using 5 procedures simlar to those
descri bed above. The spraying solution had the
foll owi ng conposition: 1.23% EC 10, 4.92% HP-55, 1.35%
DEP; solvent: 90.65% acetone and 1.85% water. Exanple
10 10A - IR Beads (Drug load: 16.67% 10 Povi done (PVP
K29/ 32, 666.7 g) was slowy added to 16.6/83.4
et hanol / acetone with wvigorous stirring until
di ssol ved. |l operidone (333.3 g), was slowy added
until dissolved. 25-30 Mesh Sugar Spheres (1000 Q)
were then coated with the drug solution (8.17% solids)
ina datt GPCG 3, using procedures simlar to those
descri bed above. The drug-| ayered beads were coated
with a protective seal -coat of Pharnacoat 603 at a
coating weight of 2% The IR beads 15 were dried in
the unit for about 10 min to drive off residua
sol vent/ noi sture and sieved to discard doubles if
formed. 10B - TPR Beads (Dual coating: 45/40/15
EC- 10/ HP- 55/ TEC over HP-55/ TEC)



10

15

| R beads (1800 g), prepared as described in | OA
above, were coated by spraying a 80/20 enteric
weoasizrg9sol uti on of HP-55/ TEC sol ution in 95/BCT/US2007/077153

acetone/water at a coating weight of 8% 20 The

enteric coated beads (850 g) were then coated with a

45/ 40/ 15 EC- 10/ HP- 55/ TEC TPR coating solution in 90/10

acetone/water mxture (7.5% solids) at a coating

Wetiaghitcldfetis:t 0 50% (sanples were pulled at a coating

| evel of 20% 30% and 40% in a Gatt GPCG 3, usin

br ocedtiagnageiial pomposi priseonerEte Bl beasisveher sinchady ] Ry beads
Cmnp”&p the @G att at about 50C for 10 minutes to drive off

excess residual solvent and sieved to discard any

dealhl dspdrfiod of aréehst &% dfiCe pharPRcBerdisingdaht ©oaldandine

30/ 55/ 15 EG 10/HP 55/ TEC over HP-55/TEC) The enteric
solubilitysenhapcipe BYEME530¢g) , prepared as described in 10B

B G L R B R FRORUIIRII G B 2GR boymer

abetornes Mt\@mh@ﬁnﬁ%m@xb Imgﬂ@memtcompcsmtal m@k%elbegm actife up

phalma%ﬁ-o](;)cz(aolggf,}ag ggto Vi q\ge a;s%éﬂjé# K %t@‘ngxe tﬁ (39 ;bg/a Lﬂ?Lg%O%

simlar to those descri bed above. Representative
WD 2008/ 027993 PCT/ US2007/ 077153 drug rel ease
prof i Tesp! fmmmenpmlw@msmeapédam 1t wieerdinfthee@npositR provides a

erape 3BT 05 s OB o8To57 b2 it PP iy e over o
period ok apRAsNMBERULS I&aks. conposi tion conprising TPR beads,
wherein said TPR beads conprise: a solid dispersion
of at |east one active pharnaceutical ingredient in at
lj.eas.t TQ@@laI‘l%déé?lltlUQ Ao T@%Slﬁgg %F&a{% 1 p\QLé{ g%rthc 9&%9 o? w-gﬁn -insoluble
coati ng I NSO
polymeentatdrc n@@hwren the Wfébeatfmgtl h]re(oeaCtrtohvﬂaomh arl I”f&@'&(bﬂtl l(ﬁil
i ngredi ent conprises a weakly basic active
phar maceuti cal ingredient having a solubility of not
pore Tﬁ@ﬂl&]ﬂq)xqg&lgi/cﬂtdo% bkl 08(212111‘193 wl uI B8 the TPR coating further
phar maceut i cal osﬁilon of claim 1, wherein the
comprisce Alpok Bt @nibpwos\ﬂo/@ es waight héa ab@ﬂmlz@atdlwseéd ©aheé weal weight of the
TPRco%la ma concentration of the active pharnmaceutica
edient over a period of at |east about 18 hours.
3. The pharmaceutical conposition of claim1l, wherein

the ratio of water-insoluble ' o ' ‘
5. The pharmaceutical composition of claim 1, wherein the solid dispersion of the

active pharmaceutical ingredient and solubility-enhancing polymer is deposited on an inert core.

6. The pharmaceutical composition of claim 5, wherein the solubility-enhancing
polymer is selected from the group consisting of polyvinylpyrrolidone, vinyl acetate/vinyl
pyrrolidone copolymers, methylcellulose, hydroxypropyl cellulose, hydroxypropyl

methylcellulose, polyethylene oxide, polyethylene glycol, and cyclodextrins.

7. The pharmaceutical composition of claim 5, wherein the solid dispersion further

comprises a pharmaceutically acceptable organic acid.
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15 polyner to enteric polynmer in the TPR coating
ranges fromabout 9:1 to about 1:9. 4. The
w@basnoemest i cal dosage form of claim 3, wherei PCT/O8200PR7153
coating further conprises about 3% to about 30% by
wei ght of a plasticizer (conpared to the total weight
of the TPR coating). 20 5. The pharnmaceuti ca
conmposition of claim1l1l, wherein the solid dispersion
of the active pharnaceutical i ngredi ent and

qubll y enhanC|ng pol¥ I s deposited on an inert

or e. [NgPhATRACHISR I FREEGE] leapf ela%aswb%w th¢ ragiogif gy gic acid to

R i L AR O
ponV|nyIpyrroI|done vinyl acetate/vinyl pyrrolidone

yar o P ISPt RO PBF o S8l Y B R B sk aIoe polymer

is selecfé@ et el 8 @hnyis@hg oBREyA%S 0P Q&?@l}ﬁhéﬁ of frethhBSlic acid esters
pharmaceuti cal conposition of claimb5, wherein the

having gudt¢rdanyiagpeesivorgréupst payvingceaigmdl wesrs ar copolymew cellulose

acetate SRR S Do 25665 B T BN el s mmceut 1 cal

conposition of claim?7, wherein the ratio of organic

acid to active pharnaceutlcal i ngredi ent ranges from

A®out The pharpagdydigel C_[)}TQDOWIO\A@ glmm pwheremibe TPR beads comprise IR

tion of claimb5, wherein the

baﬂsL&%?éaaﬁﬁg%Tpng&ggggﬁi is selected fromthe group

dﬁﬂﬁﬂﬁﬁdmgxmﬁmbﬂkyﬂ@ﬁes@%&ﬁ@@di&ﬁ@ﬂ&i@@mﬁﬁbmacrylIC

acid esters having quaternary anmoni um groups,

pol yvi nyl acetate polynmers or copol yners, cellul ose

FEet ale oI ULARE BREkEkEn %%Mﬁﬁ‘tl 6; wish Ml el P 8iive

n1xt8res t her eof har maceuti cal

pharmac@m@lsmgnedmnbtb soluail'rty{@nlmhelga]oﬂmnctre aifgeR ob &adsaboonfi its ebout 1:9.

IR beads coated with the TPR coating; and the IR

beads conprise inert cores coated with the solid

2 spemrgé pRarmhdeutithieoRFRERBE @YU tIaGRN 0 CORRERIthd PPR Bbads further

claim10, wherein the ratio of active 15
Compnmrm@wa@w apphg@ é‘d‘iﬂ dhg salig Esrletitisi t y- enhanci ng

%‘% eYlp?lc cogt 193 tsug t? acoo rt‘rmég(g L{ftl(l)nt(% W 1(%?%%' Q)G:H“I’?\}]bca%}s and

t}h:erPTPPedae @dﬁ/l(feuf lap@iine CroBPit S€ ham s€ nt eric coating

appl i ed over the solid dispersion; the enteric coating

is up to about 40%of the total weight of the TPR

23 ts T]i@ﬁg:ﬁ m%QeJu'E% L-Bﬂ?bo@ﬁl%g%f BlafyY '1 6ewﬁ]el lﬂﬂg hd Tpﬁ bggds further

compnse an enteric coatm5 apphcd over the TPR coating;

the enteric coating 1s up to about 40% of the total weight of the TPR beads; and

the TPR beads provide a lag time of up to about 4 hours.

14, The pharmaceutical composition of claim 10, wherein the TPR beads further
comprise a first enteric coating applied over the solid dispersion;

a second enteric coating applied over the TPR coating;
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13. The pharnmaceutical conposition of claim 10,
wherein the TPR beads further conprise an enteric
weoasizryappl i ed over the TPR coating; the entRCT/US2007/077153
coating is up to about 40% of the total weight of the
TPR beads; and 25 the TPR beads provide a lag tine of
up to about 4 hours. 14. The pharnaceutica
conmposition of claim10, wherein the TPR beads further
©eMPtiafe secohil efleri€ BbAIigS afaath 0F tailut 80, @lle HRE weight of the
solid dispersion; a second enteric coating applied
TPR begdpepnd he TPR coating; 38 WD 2008/ 027993
fel nd enteric
B A ULk g LR SR R e T oral vl gh
of the TPR beads; and the TPR beads provide a |l ag
time of up to about 4 haour he pharmaceutica

tonposig Plzfﬁméreuar%hcmwwl% ﬁﬁr @r hb “ﬁm@blﬁ’é%n‘éiol@ﬁw@fm of IR and
TPR bc!uB %Qrem tPBu%acﬂﬁR th@ﬁ@ﬁ{%é&ﬁé Re.4atd.9 of IRto TPR
beads is 1:9 to 5:5. 16 e pharnaceutica
conposition of claim1, wherein sald conp03|tion is an

allf §|S|nte tin pablet n TPR beads and
Poui if §e HHCEBIRAG HITEPUBPRALTESE T IohSkRESid opRgsition s an orally
dwmtcg@é(ﬁ%fgﬁ&ﬂet%fﬁﬁli%hl% SR Bk aﬁcrlleapmﬁdg@@wﬁg%‘&ogr anules;
rapidl y-dissolving mcrogranules is not nore t han 400
wheretnhbe peqrigt garidile sio of thg THRkchads anliapsll e disprlivigg microgranules
s not R cﬁ1n4&§ pf at | east one disintegrant, and a sugar
al co ahidf or saccharide, said particles having an
ﬁa\éezﬁrﬂ@l@ (ﬁ@bl\h@? RiGb@enabs aRlprive rp@rtichz@,rd)f a@@aﬂbné—@rsﬁﬂegl ant, and a
The pharmaceut| cal conposition of claim 10, conprising
sugar algpRl Bé%lssacrda”md@r spid prraelet bavig # SrcEge AL cssizagidot Rore than
beads, wherein the ratio of IR beads to TPR beads
'ranges from about 10:90 to about 50:50. 20 18. The
phar maceutical conposition of claim17, wherein the IR

beads further conprise a taste-masking | ayer coated
oVer {hRePBIMAEFIHFY FEPOPEHO AP She PR RBE 1PR beads, rapidly-

dlSSOlVlhE%’h@l o PBaKIRnki A %reacﬁom%l e?het%c, ?ﬂt}%ﬁf{ Heﬁ@@oﬁ?ﬁbcads ranges from
ol ymer or & water- insoluble polynmer in conbin
about 1WPP o ebonéb@rYsol ubl e or gastrosol ubl e pore forner. 25
19. The pharmaceuti cal conposition of claim1, wherein
the one or nore active

18.  The pharmaceutical composition of claim 17, wherein the IR beads further

30 pm

comprise a taste-masking layer coated over the solid dispersion; and
wherein the taste-masking layer comprises a water-insoluble polymer or a water-

insoluble polymer in combination with a water-soluble or gastrosoluble pore former.

19.  The pharmaceutical composition of claim 1, wherein the one or more active
pharmaceutical ingredients are selected from the group consisting of analgesics, anti-
convulsants, anti-diabetic agents, anti-infective agents, anti-neoplastic agents, anti-Parkinsonian
agents, anti-rheumatic agents, cardiovascular agents, CNS (central nervous system) stimulants,

dopamine receptor agonists, anti-emetics, gastrointestinal agents, psychotherapeutic agents,
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pharmaceutical ingredients are selected fromthe group
consi sting of anal gesics, anti- convul sants,
w@mnios/eiidabet i c agents, anti-infective agents, PCT/US2007/077153
anti-neopl astic agents, anti-Parkinsonian agents,
anti-rheumati c agents, cardiovascul ar agents, CNS
(central nervous systen) stinulants, dopam ne
receptor agonists, anti-enetics, gastrointestinal
opioid zgerstssopipslywirgbhsisapeistpitepegentgs, hid8mN ROGBIHARGI Bnti-asthmatic
PCT/ ugeﬁqow 077].lla opi oi d agoni sts, opioid
agents, ang shkelfal dpesclegplaRkantsi | epti ¢ drugs, histani ne H2
ant agoni sts, anti-asthmatic agents, and skel et al
nmuscl e rel axants. 20. The pharmaceuti cal conposition
ef. cl &h@mmmavﬂm‘inéi qontpleeitiag bif Vieim RAr wieo eutthecaltive Pharmaceutical
i BUER G Ip A pt SRR OLPE ey B S0l G By esters thereot
21. The pharnmaceutical conposition of claim 17,
wherein: the IR beads further conprise a seal coat i ng
ebnpr T8¢ pleprmg prudigel Cloﬁm@slélpploif eldinoy érwhdrein: sol i d
glgﬁ.gsol Sesf%gth%rl co'il}hp%sfr of:a 8 %%i}:ﬁlpsm r]%éfon S%P%]ﬁseg over the
solid digergio@l;yvi nyl pyrrol i done; the TPR coating conprises a
har maceuti cally acceptabl e nethacryl ate
E@tS@W}OHéYﬁW%t%a@ﬂwera{oalpé@%Se% viggpsIryhdaneaayl gcetate copolymer
. met hacrylic acid- nethyl methacrylate
OIPOIY‘@]&%W%&&&E aratioof 9:1to 1:9; 15 the weight of
thee PRPR atiog comgrises ayhatroacabioeilly5086pafbld methaeiyting  of
ads and  the actiye pharnmaceuti .aI :
estel/m?tﬂéh%ealaaém alp §SIERTROPERFT P ﬁwp¥h%€11§¥‘86 Belgroieerily of
mcthyhﬂétflﬁgylﬁtcrt% olyme‘i;@{z?%'olof9lletﬁcla@' di pi ne, iloperidone,
cl onazepam and pharnaceutically acceptable salts,
delwaglssf ArdIRR cesingrisup herbeof 50°201 32, wagetiod TRR beads; and
rep t he r.maceuti.ca 0sition of c m1l, ... .
BT PR MR TB RS 20 TR BRM bt B8 s gl oFwitedipine.
nicorantiil gue;dmemneans &lfoht Wl aabes@l, Wkl bhifneahRAC) Reptable salts,
pol ymer in a pharmaceutically acceptabl e sol vent;
thesr@ﬁl‘ﬁ)ltﬁ@lstth@%har maceutical |y acceptable sol vent from
the solution of active pharmaceutical ingredient and
sol ubi | i ty-enhanci ng pol yner, whereby particles of a
32l i dA2bettldd pepispaimOhaphdriaogiticnl @eipoaition od cBpeN Se&dnprising:
active pharmaceutical |ngredient and solubility
ERHARER M aﬁawﬁlécrm@?@“wrlﬁér&dlea @%ﬂ%ﬁl%altaomatlwen hancing

polyme Hlsﬁ ﬁ%ﬁce%ﬂhﬂ[ﬁcc&ﬂ%l@@o %Ht,e“ ¢ polymer in a

p ar ceuti cal
removing the phannaceutically acceptable solvent from the solution of active

pharmaceutical ingredient and solubility-enhancing polymer, whereby particles of a solid
dispersion comprising molecularly dispersed active pharmaceutical ingredient and solubility-
enhancing polymer are formed;

dissolving a water insoluble polymer and an enteric polymer in a pharmaceutically
acceptable coating solvent, thereby forming a TPR coating solution;

coating the particles of solid dispersion with the TPR coating solution;

40
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acceptabl e coating solvent, thereby form ng a TPR
coating solution; coating the particles of solid
wal@per®ddn with the TPR coating sol ution; 40P@¥AUS2007/077153
2008/ 027993 PCT/ US2007/ 077153 renoving the coating
solvent, thereby form ng TPR beads conprising a TPR
coating fornmed on the particles of solid dispersion.
23. The nmethod of claim 22, wherein the solution of
aslovie: basarmgsuhveaatherdigrfoeh@RITPRSbaads comprising a TPR coating
sol ubi l i ty-enhanci ng polynmer is coated onto inert
formed gp thegpasti¢lay oftselifl dispPisYnt he sol i d di spersion particles
by renovi ng the pharnaceutically acceptabl e sol vent,
whereby IR beads are forned; coating the IR beads with
2he TPR sediod g choh R whereinttee eliytioiRR dedaelshaameaceutical ingredient
f or med 24. The nmethod of claim 23, further L .
and solylyliyranSRREng AYYGFRREPAES ABOARCT §A45t PN d9181HE Bgrsghd dispersion
particle¥b{ Flen%yi%fﬁ%ﬁahgﬂ?&c%&’t%ﬂy aL&ahele ANALOLyIREb8RHea@N e formed:
sacchari de, thereby form ng rapidly-dissolVing
mating greaiRubads withxha§PR lkeatiiPRobamdswirmrehy TRR beads are formed.
rapi dl y-di ssol ving m crogranul es; conpressing the
m xture, whereby an orally disintegrating tablet is
bor medpe mbhod2f clhiNg 20BLRAQE: Qfimjfilsdign 23, further _
conprising: granulating at | east one disintegrant with
atanleting atdaest sugdisingdecat olitha dfastrongtsuparadeohehand/or at least one
e RS b R PR 20 e
madhg khe- s seddvivith it edpedpaidbRaic mikespaesst ng t he

m xture, whereby an orally disintegrating tablet is
EQYRPESEPINg tpg mixture, whereby an'orally disintegrating tablet is formed.

25.  The method of claim 23, further comprising:

granulating at least one disintegrant with at least one sugar alcohol and/or at least one
saccharide, thereby forming rapidly-dissolving microgranules;

mixing the TPR beads, IR beads, and the rapidly-dissolving microgranules;

compressing the mixture, whereby an orally disintegrating tablet is formed.

41



