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invention relates to controll ed-rel ease of an active
substance into a high fat environnent such as that
provi ded by the consunption of a high-fat neal and,

PCI¥APAe particul arly, to conpositf.ons and delivery
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devi ces used therein for such controlled-rel ease.
BACKGROUND OF THE | NVENTI ON 10 The pharnaceuti ca
literature is replete with delivery systens for
adninisteringabeneficial subst ances. The vari ed

desi gns ofC® RQ!{HEMBF&E@§§%N AGHYE SURRTANGENCes,
for exanple, in d h@ﬁﬁ”&b”ity,

and routes by V\hﬁﬁ]é% %ﬁéﬂi@% substance (al so
referred to herein as a "pharmaceutical” or "active"
sEERORETHE INVEMIIONaSs a "drug") is administered, as

well as attenpts to 15 increase patient accept abl lity,
enhan cEhiefirfventianselatesdo ofntiotied-retease of aubelivasolestance into a high

altj lgr\{\grr ?S%l i‘nos ch s ?r\att srog de@ﬁg 'th%rl?oneuq‘ﬂﬁatmn%f '5' rﬁg?tfa?ﬁlgglfand

or "exa

| mmeé mrtldmaraptmmmpaslmswdtdem@ey eekwdebeded thetdirfor such
rnﬁlcﬁr % and medical arts, oral ingestion is

o?cf Rhe ferred mode of adni nistration gi ven that

it tends t re convenient and | ess costly for

tﬁécﬂf&iRQHNDt(Pi'éﬁHgt'N)!FNFlﬂh‘ es of adninistration such

as, for exanple, intravenous, subcutaneous, and
i nt r anTise phaxmackdticablitenajure tsheplatﬂwid‘f delinartyl smiem}, for

b i pi. ,
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Q&%lge&%?ma sﬁfbé a%?féc' ?}a"aléeE)greF ) éjgtg é\%F@lﬁ’ % Séﬁérﬁlagg&fcal” or
h‘?a@hm" sdbstescentr mblgraefal “diugl’) is sdiniitisdiered, ahweall dpattempts to

di at I
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besiwbreditalits sitd st antiop sardiehininsizatntdi eldefafffﬂttts byStmrexample,

dpsage eferred to herein collectively as
"@’8@98?@%5508[9% Se" dosage forms. WD 2004/ 052343

PCT/ | B2003/ 005629 -2 Such controll ed rel ease dosa
forms AF@PRIEritadRyiAcssskilled o fie PhegPacelisaiang, medical arts, oral

ng??%ﬁg@bgﬁggﬁtpﬁ?@ﬁéd FRYe R 2l RERSLIRAbA GREN it @ teandsab®e
more convenient and less costly for the patient than other routes of administration
such as, for example, intravenous, subcutaneous, and intramuscular. Moreover,
the act of swallowing, versus being injected, tends to appeal much more to most

patients, and is thereby more likely to ensure compliance with the dosing regimen.

Dosage forms ér oral drug-delivery systems, which enable sustained-,
extended-, or prolonged-release, often contain higher doses of a beneficial
substance than do immediate-release preparations, and are typically designed to
produce more uniform absorption of the beneficial substances delivered therefrom.
Such dosage forms are referred to herein collectively as “controlled release”

dosage forms.



tablet, which is coated with a polyner that controls
the rate of drug release. Release nechanisns include

wa@leaog/oshi3id usi on t hrough a non-porous coating, PET/EB2603/005629
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di ffusion through a porous coai ng, osnotic punping of
drug controlled by the influx of water through the
coating, extrusion of core contents through delivery
ports in the coating by swelling of core excipients,
er osi ofiueheantigliecaratesiseidesage oombareawelbirowndih thehars.e For
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interior and exterior of the dosage form The rate of
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area, nmenbrane perneabrilit drug “conceniration and
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notic delivery devices, an osnotic agent
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coatlng process, or in situ. |very ports nay
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conposi tion and
formed during membrane formation, following the coating process, or in situ.

Delivery ports may range from a single large port from 0.1 to 3 mm in diameter to
many small delivery ports that may consist of pores in the coating. The osmotic
agent inside the core draws water into the core through the semipermeable

coating. For cores containing a water-swellable hydrophilic polymer, the core



i ncreasing the pressure within the core, and
fluidizing the drug-containing conposition. Because

W@ b@4/082383 Ng renai ns i ntact, the drug-contai ni PGI/IB2003/005629
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conposition is extruded out t®rough the one or nore
delivery ports or pores in the coating into 5 an

envi ronnent of use. For cores containing an osnobgen,
water is osnotically drawn into the device. The
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beafdrointgsiinal drgpifopptdeast aifew bpurs 8¢ s aiesylt ofasich prdenged

hrabertesh 56 uid e De HEERAHLS su&P\rﬂ}kj}]1 BLitd QRS Shents unless
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devel opi ng materials conprising suc

cHiebly|dPeigoet| ease conpositions that substantially

mai ntain their performance despite their prol onged
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name ETHOCEL(r) (Dow Chemical Co.). Uses of ethyl
cel | ul beeprigr artdipls @ ide Mariaty offpalymsraihst earUs usegisg farmogoatings

VIRa2EWMO0RE At SRt AR A0B 5 QRRRRE fromfhé Eg@lc é&‘agtse Jor example US

Ghebre-Sell assie, Uma |lyer, "Sustal ned

, r
Philfate WS 2.687.82%; pPaPe2, US 5,354,556, US 5,567,441, US
5,728,402, US 5,458,887, US 5,736,159, US 4,801,461, US 5,718,700, US

5,540,912, US 5,612,059, and US 5,698,220. One commonly used coating material
is ethyl cellulose, supplied commercially under the trade name ETHOCEL® (Dow
Chemical Co.). Uses of ethyl cellulose are disclosed in, for example US 2,853,420;



Coated with Ethyl Cellulose,” Neth. Appl., 10 pp
(1991); D.S. Sheorey, Sesha M Sai, A K Dorle, "A
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Drugs Using Ethyl Cellul ose,*4-J. M croencapsul ation,
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dosage _forms in peanut oil prior to in vitro

di ssol e pipr aridasjdegeriesi dosgge frmg ditbrinaieanpds deereased, or

f C |
218% 4;&10 23439 g%CEIS;éI Zoosfi\ggasrﬂggl Wﬂi@ﬁ]s & a8 the effect of

peanut oil on ethyl cellulose coated dosage forms (“An In Vitro Method to
Investigate Food Effects on Drug Release from Film-Coated Beads”, Williams,

Sriwongjanya, and Liu, Pharmaceutical Development and Technology (1997)), and

found that soaking the coated dosage forms in peanut oil prior to in vitro dissolution
testing results in faster drug release for thinner coatings, and no change in drug



rel ease wth thicker coatings. The sane techni que of
soaki ng dosage fornms in peanut oil prior to in vitro

wao e®uios4vas used by El-Arini et al. ("TheophyPdT/IB2003/005629
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Control |l ed Rel ease Preparati ofs and Fatty Food: An In
Vitro Study Using the Rotating D alysis Cell Method",
El -Arini, Shiu, and Skelly, Pharnmaceutical Research 5
(1990)), who concluded that oil may have absorbed onto
crelzaee with ditskeaicdatingso Jihe dacheugehmid usas sobling desaget formgs in
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the fluid of the gastrointestinal tract after a high
fat nmeHIUs: WHER Bekionart 4ag detdiepd mapkiderags formpape peating

apRRfig8 ol e QBﬁcré}I%U |ré|8£’se10':f dctivd Sihsnkes, a?f’(o%e rl‘ﬁ%‘é/e @Oghme use
present invention, whi i's sunmari zed descri bed

o mefBees for B@I‘tfﬁi\'ﬁdﬁ@@e @,a@wﬁwsaﬁemﬂyhlma@wwmuseful
V@F b&%ﬁ)ll%ﬁﬁéFéeé%E df B@néﬂ@:ﬁ@ﬁb%c@@%ﬂe %ﬁ@’éen@ssarg%ﬁgmg in

bel ow, provid d for the control’l ed-rel ease

o high f%ianvv@@@mswhc?é th@ittqi the fué@ ottheigestieisiestinal tract after a
VRIGH Bt el FinaketheRY ah@ BIFRRS, mﬁmm BESorfle §H&§r&m& 'oﬁé skilled
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finthe aksie et by e Prﬁwﬁtm\@ﬁh?ﬁ iehes stmmarEed amfbfde&qﬁlbed in
CRhil dibRd-rel ease  of an active substance into a use
envi ronment, conprising: 25 a. preparing a

control | ed-rel ease del i very conposition conprising an
active-substance-contai ning core and an asynmetric
polymeric coating thereon, wherein the1polyner used

to formsaid as FSUMMARIYQe THE INVENTHIN s one

whi ch, when tested by soaking for at |east 16 hours

i n an Tepiearions sepedts ofithe ivpniic euphQexcept 46 doted delowt piovide a

0L 550 BB SRR o0 A P A e,
200ereDS2RAG:RENIrb RGO IoB{hE@Da sulbstartiallamsentayieastrueot 0.5

c I‘IfSLg%yg | east about 0.5 wt% of dietary fat. "W
l.(ljé Bove with reference to a pol ymer tested in
a hi gh fat

In a first aspect, the invention provides a method for the controlled-release

of an active substance into a use environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric
coating thereon, wherein the polymer used to form said asymmetric
polymeric coating is one which, when tested by soaking for at least
16 hours in an aqueous solution comprising 0.5 wt% dietary fat,
gains less than about 15 wt%, and

b. administering said composition to said use environment,



envi ronnent neans wei ght percent based on the wei ght
of the polyner before soaking. "W 9% as used with

WO edoang3see to the anopunt of dietary fat in a uBET/BB2003/005629
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envi ronnent neans wei ght perc&at based on the wei ght
of the conponents nmaking up the environnment. "About"
as used herein generally neans 20% of the nunber or
figure it nodifies. Reference to an "asynmetric
paldyuserdneiraoadnt sgplisngatriersy abad 0 witc dldietafydat.i ng t o
an asymmetric nenbrane of the type disclosed in US
pat ent“W& °,6’1és (9, abokie wéth meferenioe fwa ablythebiestast ia reghriglefat
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bet ween 0. 05 and hey can be used as a
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powder for oral suspension, as known in the art. In
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t hereirgihcorpbriatdd thyhrefexendey eThisitype aﬁmmbsarreedarema&mb isrona WhICh

C | e or nore of several
@&éﬁ})gﬁ%”@\)@? 'bgu :gogvégr? ind expl ai ned and di scl osed
further bel ow. Part| cul ar delivery conpagsitions and
dosage Debyars CamBoiian: s ersgniially sypenyaioys yfitodogagedym’”.

PBéRMdmgorthe paRRBulaP rddsibe 28dbhakisoshmSevsd eldBlive
i nternational application 25 PCT/|1B00/019 publ i shed

EOMRESHON A ES Rl disio o Byaeeldryendhe feiesy ERMPRFtion

hemalderhbPsRsPs abesd Q¥blé€6ﬁ‘éﬁi&9% It t'ﬂeibe§§§ Qlfédsrﬁépé%gh
t he |nvent|on(§row des a method for th

el peiwaen 8iCB-And STaT. BRY 581 b BSed s Hiiparinuiste s gapsule

exflivdr 'ePiHBRIRG, as@ﬂ&hdie?'f&%ral%usﬂér%ﬂﬁf BB ®%néwn in the art. In general
control | ed-rel ease delive nmposi tion conpri sing

3ibe setivenscamprsitionde QQWHE'%%fﬁQ pB1esiakh i %ﬁea@fﬁrf%mq ttP'e

PIYSRIthE cageOsttd Mdémmmm%sy gh as}rhmetricrmeﬁm&ane through
rel ease 50% of said active WO 2004

pehich Becistye sessance.iy raleaset dne éO'FtFQi'ﬁﬁi %Wﬂ‘eb OMFOYONE G More

| HRverdl ﬁeé‘%ns@ﬁ’é’ 'ars%fg?ﬁébo‘vé afd exﬂ)lglﬁﬁ,& afld %TsEBEé’d fUPHES below.
|l ess than 2.0-fold the tine required for said
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RIS BateRRIS,®12,059, 5,698,220, 6,068,859, and in international application

PCT/IB00/01920 published as WO 01/47500, all of the preceding documents being
herein incorporated by reference.

In a second aspect, the invention provides a method for the controlled-release

of an active substance into a use environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric

coating thereon, wherein the time to release 50% of said active



use environnent conprising |less than about 0.1 % of
dietary fat, and 5 b. adm nistering said conposition

W@ eoogasa343ise environnent, said use envi r onmenPCT/IB2003/005629
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conprising at |east about 0.5/wm % of dietary fat. In a
third aspect, the invention provides a nethod for the

controll ed-rel ease of an active substance into a use

envi ronnent, conprising: a. preparing a

cont r ol | edzfjigdiResrdhe shid @bMpeaiBPmtd s us® BB MRgt it
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ng core and an 3as tric
pol yneric le@sk@-Prigldt Mﬂﬁﬁhar\‘/\g\@rf@dﬁh? H@eéﬁ%‘ﬂlf‘%nfﬂg‘?sad‘? ug
rel eased f 'E;Qr'?i?éﬁfi& toGRRBES 5G % N saitl a3thve SubFearketive artontrol
the 2d and 10th hour following introducti

of . sai

conposi t i olse 6“‘19}'&1”5161%@@W@ﬁ'%‘ﬁﬁ%ﬁ‘@ni@oﬁ"tO'I?‘g’a@‘td'es{aryqat' and
0.5-fold, but less than 2.0-fold the anpunt of said
drug Pel eagdapinigtering saptkeagmpasition F%Saé)(gi‘%%ﬁ”r?w@e'fnd and
10t h hour by said conposition_ in a,cantrol use
&aidi %smwmnm&ﬁpr@n%g Fbisastanant AB e & dedp
dietary fat, and b. admnistering said conposition to
sai d Urse thimhaspectntaatnventicn pfovides @methodierdhe cetraied-ssleage of

| eas . 9 Let . 20 In a fourth
%&ﬁgﬁ\?e gl{bggﬂfg%'\?gon?H%%@goﬁg@é%ﬁ%&t od for the
contrql | ed- : [ -t i
envi 1 ahrontr R ootk BefidhP LSRR bR an
cont r ol | ed-activeesigstahskiopaiajningense and o msyomMstiospagnelic
active-sub . )l Fei :
ol yrer ¢ 201 ReHhorDeR f&ﬁéﬁﬁﬁ%ﬁ%@@%ﬁ%‘é fon gaid

of drug reloeapesitionat awi tinebetweapdhs 277 end HET hewifolavéng

2nd and 10t; . j ' [ Sal
envi ronment o bt e {gHhERHsG'S BB b Srviidiniort Rt leas
2.0-fol d t He5-fald,duhtess thene2.0fold thepamelrd #f saig idoug wéapspy at
sai d conposj ti Iy l5n ' d "

compr i oi ng 188 e 68725, RISy compgsifon
30 b. admi rintetaecdnigl s ehvirompersti coimpnising 1&ssi thiamgleout 0.1% of
envi ronnent . QNDfép%ﬁ6052343 PCT/ 1 B2003/ 005629 -8 said

use envi ronqlr%ﬁEy onprising at | east about 0.5 wt % of

dietany Talagnlilefibd Ll ORR&GoN b U8l BY Bl OVI des

a met hod for el ease of  "an active

S%Pdsﬁs%ne%?/irénmé)nt%o@ﬁsé@@%ﬂé%%? EB&EJ oS0 bt GLRE; faft-

S,
preparing a contr ease I very conposition

conpr i iy ?ur?rpas %lcff‘ﬁ‘fei MrEPBR0EE 2 FRIINGY B ?he BRSIeBRElease
an asymietric 6’0 ymeric
of an active substance into a use environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric
coating thereon, wherein the average rate of drug release from said
composition between the 2™ and 10™ hour after introduction into
said use environment is at least 0.5-fold, but less than 2.0-fold the
average rate of drug release provided by said composition in a
control use environment comprising less than about 0.1% of dieta(y

fat, and

b. administering said composition to said use environment,



coati ng thereon, wherein the conposition provides a
maxi num concentration of said active substance in

wa@ 200d/0823¢3 envi ronnent that is at | east 0.5-fobC/IE2003/005629
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| ess than 2.0-fold the maximug concentration provided
by said conposition in a control use environnent 10
conprising |less than about 0.1 % of dietary fat, and
b. adm nistering said conposition to said use

eI UsRABIRdnmertt dbMpHiSiey &IeastAIBOBIG.5 MRVTidiitay fatt | east
about 0.5 WMt % of dietary fat. In a sixth aspect, the

I nvent 8RR ESPLCcH &% idvartibh prbvides atrhethewbiol thel doattelfegitrelease of
of an active substance.into a use, envi ronnent,

@B AsHYesIURgtaNas;intp @ USQTHPIGeY: CUPRTISEY ed- r el ease
delivery conposition conprising an . .

act i ve- subgrenatisg esentipliedriglease delyrty camresiiRfreMpgsing an
pol ymeri c a%%—édb@tatnla@ﬂ:?ﬁtginirg}?{rg HRd EE%S%%% gdiyReric

provi des an area under I ve substance

concent r at icoatingsthsieont Whereinuthe eompesiijorf Ripvides a MMy
of at | eaﬁcoﬁ?erﬁ?aﬂb“ §8sPELURERUb&SENLd iR aRl use environment that

introduction to sard 20 use environnment and about 270
m nut es f olis atteagy Oi hiolb dutlesdihan@.0-&dd theysaximum concentration

envi r onmntpﬁ%\;%éy;sa% #gﬁ@&'&ﬁ&‘iﬁé&%ﬁol RblenlRSddian

2.0-fold t rov y sald conposition in a
control useoepvising tassrihan atwvd Pi186 aidictensfat.lpad about
0.1 %of dietary fat, and b. adm nistering said
conpodi. t i oradiministaing saikcanpasitionieeaid us@envanenis e
envi ronnent conprising at |east about 0.5 w % of

Harf @eyenlipdnmdrit coampiesieétheas plssit 0.5, ofrdietatyifatn
provides a nethod for the controlled- release of an

acti v, subsi é‘é{;b%%t itHétigYel%éiHﬁ' rofia%s b QRUIRSY for FRMWBRIrSicBY¢elease of

a. preparing “contr 2d-rel ease delivery conposition
crastive suhytange inde @ uge er\IPSMEAk EOBPIHRIY ni ng core and an
asymmetric polynmeric 30 coating thereon, wherein the
conNpos.t i orpreparinigdesontrolied-aldage dAve?y BdhhPaRBxh3comprising an
PCT/ 1 B2003/ 005629 -9 Di oga\é/ai lability in sami qr.cusoq fic
envi r onment@FRePUganie-qoRiLing core AR an geymeUigROlYRElK
2. 0-fol d t hwatiey thicraon, he@irathk &bmpbsitioppravidde dn layessanddr the
conmposition_ i.n a control us nvi ronnment _conphni si
| ess than %}%Wq)s?alnq%cgpc%ﬁrgﬁg? yerfaﬁm&?a”gqéw) 1ot any
admi ni st er i pagiod af dt leasti@hihuies betwesmithle tise of introduction to said
envi ronnment said use enviro nt. c risi.ng at . |eas
Sbout 0.5 wiss,SrraEea A g o 47 TaaGRB ol e Rhey0tto
aspect s detgiid esk @viroement thaisé et least EBHisd!i but fdss tfart he-fold
the AUC provided by said composition in a control use environment |

comprising less than about 0.1% of dietary fat, and

b. administering said composition to said use environment,
said use environment comprising at least about 0.5 wt% of dietary fat.

In a seventh aspect, the invention provides a method for the controlled-

release of an active substance into a use environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric

coating thereon, wherein the composition provides a relative



i nventi on occurs when the use environnent contains at
least 2 % of dietary fat. A controlled rel ease

wa@ledouwsa3y3 conposi ti on whi ch exhibits one or nOPET/TH2003185629
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10 above-noted seven aspects pi.e. as set forth in
section (a) of each aspect) is considered within the
scope of the invention. In an eighth aspect, the

i nvention provides a therapeutic package, conprising:

a cont ai nerpjoa, MMty M 88 usebpasaneat thueis at RREPOSIHEIH Ot
for the controlled "rel ease of an actiyve su?ffﬁtdgfr;,ce. S

di scl osed afes has & Q-iniditherelativa bigavailailityProy

the previ ougnR4R1Nn 3 B @6hPol 488 hiiRMEhedP ButAprigiiliess than
associated wth said packa witten matter

)ac e,

non-1imt edaté%it96°/mﬁ%q'ﬁtéw%h@”ﬁosage form can be taken
wth or wthout food, particularly high fat food. In
t hi s dspectadmmnistarieg saitdopmposition ¢o saiedse antilpniiest,
package used to store, transport, and/or vend the
GARt Gl driflofbasmprisial iay RaYt AVUPOSI it oordistarytfhi. s
i nvention, whether the witten matter is .of a
regul N t j rirat | ;
dver th Spihysfile Safr RRLR I 2RISRl AL dfoRimont of the
package can not, within the scope of the |[pveption
R YRSUEN PR YRe! iSSP RS BRI At st A iaat Sfstary fet.
taken with food. Thus the package as described above
excl udesontfaied esteass|delivari spmpesitiorewial RYYRIE QerRraNee sy the
LRE KRR cLlF Boner kAl M fort UGl @) B SRR epegL =
rsnsidpeedovithinathasatpapf the invebtidfour s after a nmeal ", or
simlar |anguage inparting the sane warning. As used
her ei nn ahteigttie aspecy tihe mveoidnagateviddea therafelutiv pagkage,
conposjtion” is essentjally synopynous with "a ..
CSBInoL8 crpBen & o TaliE elhady SSREPLHapils by Brine sogtotied
;r@%@%é of an Qétivb@\lxﬁstéﬁw&sr dibclosed @ravdesoniyeiih ‘seotizmn(a) afany of

envi r onnent I lether In vjvo or I 1tr.Q, LS
e SRS SR arecks deptriven diover ad g5ty b 54 pabRie
RiTttdnBR0s/ da9ie#Rd _asll@wﬁbthbl‘ ﬂ@%ddgb@mfdrm ?ne& takdn \glith or
cont ai subst ant.i, unt . dietary. fat. "doe
oot Bl apart e e i oot e gt s iReo

nwignthetpadkaddisedan biond, trameport avblfop nemhthei contesieeinticase y

free fromdi etar at. I p general ., thi,s means .that th

e oo RO iy B R SPRLE el s TR 5 Rty
dhsi-Riguiatary inférmélibial (€81 edlertising & ot denguBg® associated with
2.0-fol d" V\h.ereve{;]f_ eﬁgﬁressed ﬁbove Qi. , itn ﬁacg of ’
e reskacesa ok vitin (g soppe ok the iygntors flzegtdyat The dosage forms
pﬂh@]feaf ét‘égwo‘i ubbargen kéwtg @?JOF (—jTl‘th@t?e gé)ckfbglégﬁ Qi_lel_écribéd rﬁbbﬁe
rererre ran | .0o-T0 0 . -1.0 . erns su
Dol leg cfor xR 4B aPs dIaRsSiRoes SRlEie 8 papkigRRst

" edrithiMifg abgulaReetdquRed wagRiy suchardds heneigisir niege tan one

are used interchangeaply herein. _ _
hour be?ore a meal up to two hom}f’s aﬁer a meal”, or similar language imparting the

same warning.

As used herein, the term “a controlled-release delivery composition” is

essentially synonymous with “a controlled-release dosage form”.

Reference above to a “control” or to a “control use environment” means an

environment which, whether in vivo or in vitro, is, or which substantially mimics, the



10 The various aspects of the present invention each
provi de one or nore of the foll ow ng advant ages. The

woreaohosbs4df the present invention provide reliBl/E82003/005629
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safe controll ed-rel ease of ani@ctive substance to a

use environnent that is independent of the fed/fasted
state of a patient or the nature of the food ingested
by the patient in need of therapy of the active
Giltedcanben it tbes potasatdin & Bulesthntizn athbual of dietangifati Be Sddesenot

tential for. ' y I d | i
G0 S PG oY Bl BT SRR e B v 1 ¢
ltmﬁtrdi)mentdmé &%F?IWQrdeﬁabrﬁd%ﬁérbﬁﬂ ﬂryg@*fe_lr_?]lhimtbémﬁ:)triatj the

evels and resu ng .adverse e ct.s, controlle

r@l"gglseé“’%@ﬁﬁrét CPB{‘aILF% 'ﬁ%@?%@éd‘”ﬁwgroildf?t% rise, as
descri bed above, drug-contai ni nfg core which is o
sur r ol{dle cesppcidn taasiaraet'?-pdo 2060k Wﬁwaexpressed above (i.e. in
rechof :ttf@e(%b Q&itigﬁggf tﬁgﬁrét Re{er SRRELS ﬂﬁfe‘#l%%ishﬁ%n?? is 0.75-

contro rel ease aracteristicS to the overa
dekldgd - 5-widn A mese piederredyange isgh8<eld do 4L25tfeld. pol yreri ¢
rate-limting coating, the core would effect nore
rapi d Tehmsasieh aé "dragl, Vibesapbaticagant", tdrtive shiestarcegt ecive

1.t h an asynmetyic ating. The,dosage .f.orm can .
rretcagEr o Bees e arr L 48 A NSIepsanl herein
whi ch conponents contribute to 25 enbodi ments that
f or m pdihe vafioysaspertg\ab g Rigsentdivealiathprd PreYide aar ageore of

FHRE RIFRIhg ddVahiBEEs. CPRPReRR A8 of tHePrEQ& irll8n®n provide reliable,
tast e- maski ng coating surroundi ngt; the rate- limting
e

niEi® Fereolledyreleaseafiapaciive sypsianee 1@ adies enyreiwaant iint isf

| iOEHNAER JreheRAFastEd YGidT8Ya PRichPEMRE nditlié BHREiEEH hhssted
rate-limting nenbrane to supply an i nmmedi ate bol us

dvy iae pgtien imaera efdherapy af g asfivyesibistance] dhe eepsent igvention
E’%élk} fr@éljgfg%? grgésﬁgtgl ial RY dH?é‘H%EnM\@r %QQNB%@&‘&%QQIP}/_?EW due to

-11 DETAI'LED DESCRI PTI ON -
| NmaEiItioner Plestigization f therralwperrcqsiiog. raieiniangrierrassidity of

g £13Bh el Eihd L P aerdllodfd 1 Ve substance into a

envi ronnent, ere sal d use environnent
conprises 5 a substantial .amoupt of dietary fat
dur | ng 8 conpe FeiPSi Bisege R e Pen BB EafmP fiee e
t dhesceibéd ssoveutisitanamining cerkivihishad suireuraled by an asymmetric
controlled-rel.ease conposition. descri b bove in
R R RS TR AR b riPhis e p6TRE PRGN IRESSS
f creflscterddtids td the paeitall dosage fotrhe Tdagesh tlenalpendel of the @blymeric
dietary fat present in the_use enviragnnent an act as
¥ Bl Ghadhionlerdors Bp LS RgEe e ab P BRee Ry Sitsgince
t than e -coatet withl anegsydhetoatoating. The Sosdge form can comprise
control |l ed-rel ease conpasitions. .Accordingly, fhe
et el oraneen B n s gl e Bet oalsbite g
cembodinead-thall fems part oMp@sintdriins. Roredxhimgle, the dosage form may
Al %@@risg%sfﬁ%&%gﬁﬁg”gq"é'stteln‘%é‘s%%goco%ﬁHS SuF o YTE ite-
limiting membrane. Alternatively, In some cases, a coating of immediate release
drug may be formed surrounding the rate-limiting membrane to supply an
immediate bolus of drug in addition to drug which is released in a controlled release

manner.



anmount (at | east about 0.5 wt% of dietary fat such
that the rate of rel ease of active substance fromthe

W@ 0vposa3ed on i s about the same as that of the PCT/IB2003/005629
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conposition in a 15 control uge-environnment that does
not contain a substantial anount of dietary fat
(i.e., 0.1 mt%or less). Use Environnent Reference to
the "rel ease"” of drug as used herein neans transport
of drug fromthe interior of the delivery conposition
to its exterior such that it contacts the 20 fluid of
a use envi ror]j@ﬂ,; EWT ment "
can either be in IbE\%ﬁ%@ﬁfﬁ @ﬁ)?“gﬁh‘?n v!@?o t est
medi u mlstrtlon to a nlronmatlncluds
ei t hor T PERRLeBHOL PoYdBS PR et EeLe teease s
eabtwé @ntsm%mce iftol s etfviroMheRSvRgreini=A¢ ase emnr@ntn@at comprises
um re e envirqQnment i s in Vi
T PSR Bl diafary Tt b PGS Sbos el il b ey Rigke and

f\ﬁh?@ﬁ]?ﬁe @l!:WetC&tldsthcé b&jetn\?&ea oialadt gdm@ﬁ%@gelé&sgg:omposmon As

Inirtla I n, e OrT'pOSI 1 on,_ mu | |1 e

'H%Jr YR qlf@%‘l“% '“Vﬁﬂ@rgb%\feafﬁexq i\aéfeéﬁ%ga”d

rlﬂ'p@ﬂﬁcﬁlalﬁeche ARektidroproaudts BEJiBRFY € picSeftah Itrreeusahea&mrbmﬂent
%druglsrel eased durln the tinme Eeplod di vi ded

G50 SRS EP G PR PRBTASTS B el P ipeopstgg the de-punrRling

" ctingd 6f $iRAGohRsIRUTeREsd BdthPEsitidns. ARBMEMglyOtha! method of the
art-reco ni zed 30 neanlgqg of the biol ogical substance

CRIRBPILIBENHRN GRAPPIISES BFe 'P@W'&@"P%%‘ea%?orﬂﬂ’ﬁsgwnsﬁ‘ﬁ? then

aédiﬁin%%@'s%@h Hblﬂ@éslﬁ&%ttb th%e ‘éﬁw%nmém @':ontalnlng a substantial
es as

PRSI G088 W) PrAIFB RbFHRIdehne Fale o elespe of active

i §l)b%f§n'c@ front A€ cBRipbYifor w%banms shifnel R thas thd ébrﬁposlrtﬁﬁ ina
envi ronnent containin a substantial anmount of diet ary

f gRNtreL¥sengnviroampat thak Jogs nopeertainf sukstaptiahamayat of qH@tary fat

Cﬁ@t ool Wetlof Rkgase del | very conposn tion is present in
use environnent. "Dietary fat" as used herein can

h o or invitro 5 neaning, depending on
cg%$ 9"b$ bY dependlng on whet her the reference

to dletaryfat is areference to dietary fat in the
gast r oRpeERee fathet relgase’ 9fidiryg aoysesrhargin meaps frapspart of drug

dir6th #eVinfeRbr STtERAHERN e UonPBERGS BStsUxidiBKERG tR4Y it contacts the
artificial high fat environnent (in vitro) or a |ow

f Bid efowmnve,rﬁ@mﬁran MSfRrenGeHo g "B FNVRNERNT" £a1t eifhgr pe driyvo Gl

Olfuuig‘érsan ih QM%Qéé’[%dlm mA@?’mﬁth?ati‘éH %%C&s%rénﬂrérﬁﬁerﬁlmludes
rel ease behavior of the human G ‘tract.

"gifher By irgpgiton Oéawalmy\m wheee the Hee awr@gmﬁa‘tls (ﬂ \g\éq;,tor being
PHISERIGH By tedt- n‘i‘edlurﬁ WPeRI tREUSS SnvirBhmbAtis IRNi@R0! | sm by

enzymes in the human @ tract. "Dietary fat" also

vt 11 roab@as YrsBativiR g pIns s Bl GOk FQSaspn civigeg by the
f Wtal chage st drop iptiadiy incths ):orhposmmenmlhpluad @yi100.vAs used st and in
dfhﬁ%ﬁaﬂ‘ﬁ&%@?&e‘?‘é&e Ia?é ofl“b?l?g telbase per hour for a time period is defined as

the wt% drug released during the time period divided by the duration (in hours) of the
time period.

The term “fat” is used herein as having its conventional, art-recognized
meaning of the biological substance comprised primarily of triglycerides, but which

may also comprise minor portions of di- and mono-glycerides as well.



hel ping to define the invention. 15 In in vivo tests,
the use environnent generally refers to the

w@amuosms estinal  tract of an animal, includi POI/1B2803/005629
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of a human. An in vivo use enviz-onnent containing a
substantial anmount of dietary fat is generated by

havi ng the subject ingest a neal containing dietary

fat | ess than about 4 hours prior to, during, or |ess

t han aboihe ndethbd of e présent Adentiohsthealctivnsstdnas is released toa

Ot EBr AP bR SRR LS SR it

i lﬁaDi oﬁtf@r’td@e’ that fAiBAohirgifediraleasd ﬁ?&bﬁ?@irnposﬁoﬁfﬁp@@éﬁ in the
consists O e

e epvirigmedt, HiGa AR s sRed BoRin cauree Hda o il

bwicaging, depumﬂn@s:mcfontw@hhéirsm@p@mm o whefher mfe‘ﬁerﬂfe to

28 Bai b iy reifisncE i BPBGle: Bbe 880" IHES T BRAAE) ) or to

Abttificiabdietaey 12 aleatas fbhplﬁﬁbkkesaif ﬁﬂikmgUérf artifi@adigH-RnERMonment
n. be tains about 50 to

Se
ngd Wi‘ﬁ Pa’fﬁ%.@m' SH%@””?%QQ@V%P Fﬁe fob RERASS L this
ofnvéation, mirlee theeha?wemn@gena rdlgaseasehatigh\brhe hﬁﬁ\‘éPﬂGl tract.

or high 0 he total weight of
t ﬁEu%r 8@%’% fea ing fgkélgeﬁtloafpr@qqgsdl £ thepproducts
Cbf fat Aetaboli$rt by en@yrﬁe@ﬁﬂtﬂ@humbn arvadt "“Diftalitstt afs¥ ehraces
B e igh R o R sE 1. T bt and
wwatgitges@én progués ek g ths inBed tesi¥@stisRH iR oriRE S N

ﬁ Vi VO %surerrents in, as the use environment,

t Elp'”@tofj?%t ednaRliRasur ement s are made, inter alia,
by anal yzi ng the concentrati on of WD 2004/ 052343

PCT/ | Bioio 3/vod6823he U%era/ﬂt)mmmtmbenaﬂymeéerpmthargjatstrointestinal

Vg%{:{\rIBZ aHfanw nﬁ’él@oﬁr‘@thg{ oy d%% i @%&ggéeéﬁ r%\ﬁ‘{epgg%éaining
pespbstantishamour of Hietaryfat ergenaltarteﬂrby ravirigiee Giibjéat éngest a meal
Tlagnt?iﬁﬁwlj 'i]ilietérp f%’t'lé’s% tl‘ijem Qoo%?l‘r th&rIs %ﬂorl 2 ("Mrln ﬁﬁéssotggr& ﬁbaouq 2

usua seve numer ols data p
r Boure efterm;inmhletraimmé merdallvem cohpesitidnite trammm: gadirointestinal

ol PR BfiateTnd 88HlaRng 3 Reric R SERRAT FA il
t breakiahe’ Actangard ‘GiDA high fatvhtelabﬁaeﬂ camgsts b2 eggeefriednin butter, 2
3%@&9 oPtSacoRl 238 o?to%tg\nﬂr | VI H%:%fh%ngl% breapvtgrpog’fggs, 8

nts’ ‘may Be' Gee
eQa‘m@B @f wbblalnmikf{l é. nappihdxirhatelyl 1ﬁ0@r@tem ghleriex 250 carehydrate

Sl ) LB h g o P 5o

t h@ w useds eldne Highr-fab reaidoatains aboot &) to®0 dro of fat. cThuat enden

, 4). Th
C HERAGE 08 Esoeh Fion Ty 2R e Bhiioblrentiaaes Suviterm e
bxj\bcmi,s asuwi%ngr mglqermmmn i tatekweightofi et Residagt o Aeakthd the

con (%}(?Iutés ﬁ #' tgonmle Lﬁ%{bg%ga alq‘uo[uﬂt gfi'tﬁgﬁééf% means that

bt@o@e environment contains greater than about 0.5 wt% dietary fats, based on the
total weight of the breakfast or meal.

When referring herein to in vivo measurements in, as the use environment, the

Gl tract, such measurements are made, infer alia, by analyzing the concentration of



15 1Inin vitro tests, it is preferred that the use
environnent mmc the partially- digested dietary fats

w@ t@umsamsl fat hydrol ysis products) present i nPCTIB20830005629
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tests. One such in vitro usei®nvironnent is a

"standard bl ended breakfast m xed wth sinul at ed

intestinal fluid containing enzynmes" ("SBB/SIF") test

liquid. The SBB/SIF solution is prepared as foll ows.

Facwd subBtaBcg p&f unitophbRsdfthegpibgras bribtogd OFEhedneentsation of active
sol ved 50 nlL of ter. Next, O,m of Q.2 N

SRE R BloBe o oBRTelt 2ty i ba BtpoRLop O i s oateon m
anerGil frect. Whe Bciubiein PRb dati cglr%msrah@bet el amd osualifNesvieral or
ancyr eat i, e

Rellnimelie G hais. st EteaHasRg CaloBgriidn s sustance

Stﬁllth Mgasdfﬂe’dih%cﬂeor pla8hercotresidnemgae d%cbafrmfula tlfrleﬂtatbrval which
une of 10

ti.on hen

S pRkeBt D eisRodh (im el A e 1§ 3 olpod br
st is WiBdrdvnF@imithe patiérst. Shemddth @omecnay bé ugst ingieiedally
to r duce tr] Eﬂs%lcle Si e to [ormthe S B/ SI F qE)est
| F%ﬁu Q. exgmplesaaingg i Wiyjeh,p QSH SIng'& ReFPUEPEN & e
?I}eh%ﬁély Jé&clﬁhahtpfb&}tﬁﬁﬁ%/ B@IuséHJfoQ:ohé’tﬂm léltﬁ) AlIO) ggg?rg/lelgtlonally
efore yse inin vitro tests resul ti
PRI TG e e amPlee St %53? cqlciga 63(9@9&4% fars
b@Rpled Blainh8). VEHUBNE cohpddtn® tHét drésbnt Alvémrdﬁaiah\beloyetermrmed
in vitro use envi ronment cont ai é{?agqg tanti

hHDsASUBRS ThecereRust g getha sukgfange 1 RRepregment, or
iy hhedsufing thef sohB&iraayn bAdivé SutReanag ieey %lasﬁié&ﬁ@ﬂﬁidon

or emul sion containing a mxture of oils and ot her
conmpounds designed to mmc partially-digested

di et ary j4 atrs tes@ﬂ |§M‘é’r’érr’§d>€ﬁd1 R e évirGnrhént animkOde partlally-
h%dr ol yzed nodel YF%WY 50% hydr.ol yzed, npdel

ietgry fats| (fats ﬁ@qulaéh sis p,roﬁ@ctg)garg@em R vivo tests One
20RAIPARS Gse E@ﬁbhﬁ%@ﬂ%@&éﬁd?a% bleﬂléec%ﬁeéilﬂ‘aﬁ'lexétﬁrvm’@imulated

Di agnosti.cs, . Loui s,

ToREEA Bid coNgBEGTEYTEs' LRERS P et v B BR(SBsolution i
éb)r@ﬂér@@b’s follh. F|2§ 88 d?hﬁin@beé’s% ﬁotéﬁuﬁlﬁ Pﬁ&pﬁb@% 8@bolved in

k
8501, O ter aNGta 490 o ot G N SASHHER Prslipdde (Tirgd vidh 49 mL of

1Qer é’M—c%n’fHﬁd With th8 BotasSLHTRbINRYe sdﬂ:i’t?on 5\1@% qf‘() of pancreatin
palmtic 5 aci 3 WM%tribut

2
e 51 L 7 of the ekt Sokiten edrIEH) 5 4 0 VA 4294 sodium
ke Vit Ben JUiRT0P4 Ikt %momﬁL 9b250%1. s

ded to an JJI‘O rlate agueous solution to forma

usRlUtien s then addrd the staaraidn DA hidiniat Risalkfast’ definsdmbows. The

dd SRitRhYs thah biehBsd §tLH|$ @de%dqaké%%éth%qiaﬁtd&{izé t% f8rm the SBB/SIF
sinmul ated gastric butfer conprisin

Arstligeid. JhetSER/elIFapldions then ls&nt 8h3{ 8 for @Hﬂi@bh@wutes and no

0
cH o Ried 80 R A O R, S i
mmzamsqat lesgY abowt REOM % distinpfats hasedon theadpightaddha eolyian.
6. 5 wth NaOH Another suitable aqueous solution is a

Model Keshatveuatangto (seMrbrdnment koritaining scsubptangal aghount of

tgllgtary at F ie. §§eas?at%dt8% \x/t%)\l\cgln %Q fgramséd%?/(?onrmqgéj glg ague%ust
suspension or emulsion containing a mixture of oils and other compounds designed
to mimic partially-digested dietary fats. One such mixture of oils is a “50% hydrolyzed
model oil.” By "50% hydrolyzed model! oil” is meant an oil mixture containing 38 wt%
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sodi um taurocholic acid and 1.4 niV
1-pal mtoyl -2-ol eyl -sn-gl ycero- 3- phosphochol i ne, 15

waejusssai to pH 6.5. The 50% hydrol yzed nodel BECT/1B2003/005629

shoul d be added to an appropril4te aqueous solution at
a concentration that mmcs the concentration of
dietary fat in in vivo tests. Thus, one suitable in

" Vvitro use environment consists of 0.5 wt % 50%

Wdé oll |Sigtla DR@bstizs) St Dows, bRt 8 dtBamicent moubdledte (Myverol®

%éﬁrﬂ%eﬁ%@mﬁ'&hgK'aQ%%%F@OL?'3%o¢%@9Hgﬁ'(l\l ot ERdspical
t@@t Mivallkde hﬁl)omm%\tmblmmn f(sngmassh BYiis) QM(D)J atmw@y&eeyd a

h fat breakfast conprising at |east

dF@fﬂ%F%?r?tSt('m"N‘?r@ A9iHYle> AESHCaRG 5’@°€|§‘lé’ai’»t'\bj)e'§/‘éﬁ°/a fplgnitic
@?ﬁa f QWQﬁthﬁ% ('S@Yr%th W% bb@nc Qc@(/ﬂ&r@fhr@r%mlcal Co.), and

osa e forns to tested are added to a roun

bbw% iﬁcﬁmla&lgm@s Qe ﬁVW@'yanbmﬁ@e'@ﬂ can peadiadie
Séﬂp\"\%_dr@fé a(c*ge@us sdMitioR t& Fdmml eﬁ‘tﬁ&ded#ﬁ&']rﬁéﬁf'cbﬁ’@ﬁﬁ@ta s&fb%f‘atﬁtlal

or aqueous sol ution contalnlng

rreeustt o dietaniiak| Ors syjitableggupelst solutien A @muh?&otmaatﬂfsbuffer
aéo%&nﬂﬁ%‘dﬁﬂ QML RHHE%BF §nt§€|§ %EP&S%Q s%RﬂMﬁls@PhdéthﬂetEh@fered

tests he round bottom f fixed wt

atalige KEBS )osoaltlpet@lmnﬁlgmm&énlvl Sowmoﬁ@%(NﬁzHP@eh 451mM
o@ass@%"@ﬁ&%hé‘té%ﬁ &8 A N arf?irdfé RIVRRLY a j%te@ t% pH 6.5

hour s en ana ézed by vi sual exam nati on

c\Mﬂ‘eNa@éés Aaater suiablpHageous spbittipp isiode) Fagied &Wﬁ@al {(MED")

I e
UGh, Sy OO LSS R Bl o

FOHUNBROOBNOI nd 1.4 mif 1pairaitayk2-oledl-snolyeere-g-phesphackoline,

d , In which sanples of the dosage form
Oih ﬁ;céﬁ_ﬁl nto a stlrred USP Type Il dissolution

flask ontainin rec Tabl ets are
) el ode R Bneas iRl douRbe i o ol 2Rnipdeitucous
asvlijtltoh@t dlcﬁﬂ@@ﬂﬁaﬁon fHaﬁﬂiﬂ&lcs;ltthd Ccmd:eaﬂrat{iﬂ of pistay fa&ikin vivo
a are ta er|0|<:|ntevasus
JETRe PRt ol aRe 2t P e Shtwodistt e ot s roz
I iyeiegiy2ad racdel bil nsimupE dag=RstRy Buffel bempitiding aop I HCI.
di ssoette device is programmed to periodically renove

a sanpyig R |O\)§llh§ il &6 Pés‘?g dl%Q:le%rllt%'?d as%l—:%gt H%dféﬁ\%gof pholymer

concentration Ts anal not ed

| behayior that welﬁ@@cpblsgwédﬂrebwman%rmmmwgfdmbtwd rechhigh i
5;@9&%},&,@.% at H2s86 5006668 Rﬂﬁa{ferent dosage forns,

t e sane | at - cont al ni di ssol ution test

AE NS GRS

SBpfefirfedsmbtinbt odpsat b éornistte be esstecln grecéddad 3@ a oowhdiattoantyask

iocthoh eﬁr&iﬁ‘g)gpr@“ S nadrtgﬁt?r})teggo alﬂ)n (e, 8? a sim Vatgd Bsee gr(w)vrl]r%ngnen{]I such
as MFD, SBB/SIF, or aqueous solution containing 50% hydrolyzed model oil).
Suitable receptor solutions are the use environments described above for in vitro
tests. The round bottom flask is affixed with a holder attached to a rotating wheel,
which is maintained at 37°C. Samples are rotated at 37°C, preferably for 6 hours,
then analyzed by visual examination of the core. Residual analysis is performed to
determine the amount of drug remaining in the core, and drug release is calculated

by difference.



vitro fat-containing test solution. Wien conducting
the control portion of such a 15 conparison, i.e., of
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(i.e., containing no fat), ang-of the (non-fat
containing) test nmedia will work for purposes of the
present invention. For assessing control dissolution
profiles, it is preferred, for the sake of

consi she alt@fnaiﬁlierm Vo test Isseediteebtesirpwitlcis sarhplés oftheedsagenform

as that u S at -.cont aj.ni dIS ol ut t est )
St 1E stited, D8P B I SRR RIC Do BRia ihS Eocrob golution.
fmbletAIateeplamd iM @lwire saippor) padsie hb@ﬁt is justed, amftdefd%soette

v Sl 0B it o eaea are BEEN of P el ey Apiysing 2

PV asresi VK800 autb@rﬂgnﬂg @rsrs@éitet\mi autdatict ré@e;ﬁd&r%ﬁmaﬁ es be
used to eval uate dosage forns even thoug

ufePlacamenty sTé‘eéﬁ%SPB”ﬁl%H'lSS‘?eételP@M”&P I'SyprPWé‘”mﬁ?atﬁ P@"Od'ca”y
t fetfdve al danple of tHE red@plof SdIStiond&ktOthe nE@ﬁtFﬁloﬁﬁseanalyzed by
dosed to a group of animals, such as humans or dogs,
aHBLQrug rel ease and drug absorptlon i's nonitored
either by (1) periodically wthdraw ng blood and
measur It gnatédethabif itiis intengdcete reffeclenaoamariatn ofirelebsel chayadieristics
p
u% hé;tg/'ggﬁb@éreﬂ?é‘gslééé rf'&n{shtﬂqur%% iff ?/%fél oﬁfa‘nﬂ&ml 0 LJr?]’ Bn test
i meﬂh@hddsz@gwsé@r&hatadldlmmy if adeshof & fifst dmeatgbéorem@s 30
(

&?ﬁb%ﬂ%h Ig&g‘%).lftgé If“ é%B/%ﬂi %%‘Lgt%r fégg tl'(eztge%t&n rbé‘ raf%%a&ftﬁ%%dany
t albbetonpeoisoeiast ddsnagm‘ctrtme should bef:omdwtetdes themduyeamtidaﬂidal in

PR PR T B0, W S R e ehPalbseP P P

i conapdrison,ries iofl drﬁ‘brmédesagé* frrmaiinh & eoetrad e@sd enviveameldi.e.,

R T R T T

dmeg)resenamvemlaeu Fer afsesdiy controndissolutidn pgafn‘eel esyeeferred, for the

d ut h-= t nus .fransit. ti con
oP e b S LS o BBt sl o e HiBlype s te
afat—nahtam@gshxéolu&cﬁrt est rhedllunngeicesttedt thetorttol hedisim ébntains no
hPltJrS and which continues fasting for at least 4 5

rs after dosing. Thlstest has limted utility

since it prow des only a si ng@e drug rel ease tine
poi nt Hliernalivelisanin wvchte@éﬁ’@ﬁ uged #@ewah@t%améa@ﬁ fopm of the

bRl ¥RRA. IHbWEVEF, Que 8Mfhel r@la’ﬁ\'/é’ SorhiSbR8SHd chBEof the in vivo
aforenentjoned data i s used to nmeasure active

shipsededt isrrsefered éhat it \dira pracadyies be wsed Enevalusiierdpgage forms

| BvéBoligh e\ @intRE N8d eRlirdMRidnt @rdsﬂgllydthé’ GuFreh®A%RcRNH in vivo
absorption, the serum 10 or plasma drug concentration

i oSt Grugedpsage iymetase Begadiaeroyn 9&@@'}‘369&?(}'?3&3 Rumeans or
bh@g%j aﬁé'ﬁﬂ]gerek‘agg afl Qﬂ% étﬁ@rp‘ﬁggﬁ SoRitdrEa Bietb Y] (T)hp?erlodlcally

data may then be analyZed eterm ne drug fel‘eas
r Witkdrayiiorkieasandepereiing diceseramalr plasea m@hnt@ow@drug or

V‘ﬁ&*&kally measuring the drug concentration in the urine or (2) measuring the
amount of drug remaining in the dosage form following its exit from the anus
(residual drug) or (3) both (1) and (2). In the second method, residual drug is
measured by recovering the tablet upon exit from the anus of the test subject and
measuring the amount of drug remaining in the dosage form using the same

procedure described above for the in vitro residual test. The difference between



Nel son or Loo-Ri egel man anal ysis. See al so Wl ling,
"Phar macoki netics: Processes and Mat hematics" (ACS
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1986). Treatnent of the data-ig this manner yields an
apparent in vivo drug release profile. In any of the
in vivo or in vitro tests di scl osed above, a dosage

formwhich passes (i.e., produces at |east the result

Gi9é bRGuhtdf driy hhee Qﬂlgﬁhér'@cnsétgd fok afy mﬁé anmenmtaif regiduadbdiug is a
any one or nore of

est cons dt
4asTE efibe STBHE G SeR UGS THEhErpes s Ra s e
d@ﬁtrzdll i bké@érbﬁly%?%ésb@ aeén r:e ait i thesameyrowp sfgithalandsed
npri se rom

tyr B@vmqnfaétﬁsﬁ fPopitpast .Stt}?efs ae? W% QOPR%U%?%%W&“%%H%%? 4
THearsftts deBM a"l’ﬁ@ t@ﬁ hlaB lifnited ﬁmﬁmmf:e A p&ﬁdid& only a smgle drug

di sper si on. he g B'é h?z n |t neut at
(release t'mP@@'“éEP*dSHPefP\r' de §étyatfna %f.fe'?t.lpn Lo
Qfndiih $ive QB SRS ETHd &HaldmEnB6sRPdah iLusedl th Tnaasuteddtivesubditance
anhydrous, hydrated, or sol vat ed fornms, and pro

dPlggsed PRI USERWERBeNtdr ugs i ncl ude, but are not

limted to, anti hypertensives, antianxiety agents,
anti cliotone ntgviacgmatim,d dmmcbm’iorimgtdrsarrebasm@babsorptlon, the serum

R AT TSR G ORI b g sy e
Hiloakeamsple timetalorigthe almatser (kexis).afibe petynomu fhen hg@nalyzed to
SRS GG PRAR o s ER Sl Behsis/ e a5 the wipaner-
rhéazlsmi org-ceglRiegsimaaranalybies iSep atapedvesing ,a“ll?herrmnsph@etlcs

§8 s%%g ]aangaeitlltécthat% I A(#%%E?g?]%ﬁh q,g nArﬁer @p,tehp%%er i al

agent's

aNeshlﬁ’gmohJ D<ON1986). aijmatrsenta)ﬁthe-déta heﬂtmnamﬁed yiessam apparent
ent s t' i i£s, anti- depressants, antiviral

agé/ﬁlf) dru% Sg)&&ﬁ%osphor yl ase inhibitors, and

chol esterol 5 ester transfesggrotel n i nhi bltors Each

nared @raiy o MGUN &VBET ihWEP SstodisiasedRAoYReR BpRA%RARIM Yhich

Oassea| |éecbrodd%ég‘a9fea§thﬁe Qééth& ,caﬂ)éhaﬂbﬁﬁlﬁﬂéfclaﬁﬁé IvM’thln experimental
acgﬂfgta 'e salts, as well as prodrugs

RKORR SLITPT QFeiCBiis PORSRSTRR Ko A Jes e of he

néfig@dl pi ne, amnl odi pi ne besylate, 10 trinmazosin and
doxazosi n; specific exanples of bl ood glucose-Iowering

aﬁiﬁ%ﬁ% glipizide and chlorpropami de; specific
of anti-inpotence agents are si | denafil and
sildenafil citrate; specific exanp

ant i nebf agigjreay ‘Pthﬂft%lB anmea?féﬁﬁi ett%rﬁpeqt'smtt 3 Ay

CESHPHARMFIA D, 180 DDA HAh &SP I Thefrugaly Medaany ﬁ)rﬁ\}’@iﬂter
antineoplastic is tubul azole; a specific exa an

aflystaline PEABPEEPES- of 8 irsigiraay also be in the form of nEOhd dispersion.
The drug may be employed in its neutral (e.g., free acid or free base) form, or in

the form of its pharmaceutically acceptable salts as well as in anhydrous, hydrated,

or solvated forms, and pro drugs.

Preferred classes of drugs include, but are not limited to, antihypertensives,
antianxiety agents, anticlotting agents, anticonvulsants, blood glucose-lowering
agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers,

anti-inflammatories, antipsychotic agents, cognitive enhancers, anti-atherosclerotic



15 atorvastatin cal cium specific exanples of
anxi ol ytics include hydroxyzi ne hydrochloride and

waloooepsaz4hydr ochl ori de; specific exanpl es of PCT/IB2003/005629
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anti-inflamatory agents inclipde bet anet hasone,

predni sol one, aspirin, piroxicam val decoxib,
carprofen, celecoxib, flurbiprofen and
(+)-N-{4-[3-(4-fluorophenoxy) phenoxy] - 2-

Catnee) endlesterol yduciNg iagemsyant@aes@ a;eats fautmmaumhleomlbr

a barbit rat is 20 phen : eC|f|c
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t t
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sestgrardnkfed pratdiangtisitopd. an enetic i s aponor phi ne;
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speci fic exanp anti-infectives includ
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agbysiesean Qﬁ‘lb@é fs%%%rﬁoﬂ%r\@ BpEGHHRS SRl 6% @Uﬂatlc include

chl orzol am de; specific 5 exarrpl es of antifungal s
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sertraline; specific examples of antibiotics include carbenicillin indanylsodium,

bacampicillin hydrochloride, troleandomycin, doxycyline hyclate, ampicillin and



ant agoni sts i nclude ketanserin and m anserin; a
specific exanple of an anesthetic is |idocaine; a

W@ paiosize3 exanpl e of a hypogl ycem ¢ agent is PCT/IB2003/005629
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acet ohexam de; a 15 specific gganple of an anti-enetic

i s di nenhydrinate; a specific exanple of an

anti bacterial is cotrinbxazole; a specific exanple of

a dopam nergic agent is L- DOPA; specific exanpl es of
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f QR InrbitdPls FHostaERIP RSl éﬁa‘?ﬁéléé QF‘AC@i'nhlﬁfb'r/bﬁtlhypertenswe
anor phous di spersion i s nmeant ug

d@%%'é’? igglyde ﬁn@aprdlcw%#a@dwn@aﬂl apeqftsa Qaqarrwdﬁqqféﬁrawcltrﬁe
dEMBidties in'&lu@e%%?t%ﬁé&khﬁé éﬁ/d AR SsREific ex?mPles of macrolide
non-crystal | ine’ state, and 5 1ts non-crystalllne

nantipictics Bclidmenghioancis, piritarqrayeind ian€l spiEaMN; dnspepific example
05f avaAHidd Sﬁtﬁﬂiﬂc% azﬁﬁ@rﬁ%n‘ﬂ Qahgékéﬁ%léé’ 8f %

di sSpersi on contaln rom

ppmhmylaye mlhlt@rsmcwe/&R \?ﬁﬁ*@*ﬁrﬂ—mp N - bmrw-%r | n
a@%ﬁ&@ éfpnﬂeﬂs 1R r1t d-héthgl B iIPhéolé?rdc 6@%&; and

anorp I ons are OSG

i ﬁ'Cb'@fﬁTbH’r'@d%BTCQf’R@dylt@a%ﬂ('l %)pﬁﬂnZ)tla(ﬂRbhy@éXY-&-l((3ﬁo43)
O&f\ﬁ(ﬁ’éxﬁ)@ olﬁdnln @CM %ang EQL i spggﬁgeﬁﬁﬂbl%‘op&lﬂlé&erol ester

pr|or|ty I onal " pat ent Ication
Seansigr m@temohlmcg s ioBIde [PR A SF4H3 @dﬁ%rtrlﬂoorolfwl%)l bennyd)-

F Rlef6 N arbrELARHY-8-tthy 1 8l brbethyl-3,4-dinydro-2H-quinoline-1-
carboxylic acid ethyl ester and [2R,4S]-4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-

amino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

isopropyl ester.



i ncorporated by reference. Suitable dispersion
pol yners include ionizable and non-ionizable

w@edoksssd ¢ pol yners, such as cell ul ose est er SPCT/IB2003/005629
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cellul ose ethers, and cellul.gge esters/ethers; and
vinyl polyners and copol ynmers having substituents 15
sel ected fromthe group consisting of hydroxyl,

al kyl acyl oxy, and cyclicam do, such as polyvinyl
pyrrolidone, polyvinyl alcohol, copolyners of

ol yvi_nyl rrol i done and acet
Part i cTﬂyeaCFP%”}?;b’@Péﬁr‘?S@Bt 'ﬁéh%/ﬁaw\f[ %'%%aglorp%us dispersion. By
haGld, R I‘Rﬁbé'digbbl‘ﬁﬁn is ﬁféah%@lﬁtﬁe AaRliatRPSHEE inAd@ymer so that a
( HPMCAS dr oxypr opyl th cellul ose (HP ,
Hvel%wgww\{the A /N %wbﬁtﬁ’m%b! uapénéwg; ine state, and
G r{dﬁLdP%@all%Q{a@IrS isdEnhssabisle B9 x(r%)‘fracﬁ@{ érﬁdly@.;%%r by differential
acetate trinellitate (CAT), and p}aln utg% rollgone.’

(3o9Pying FRJStmetpr. e}‘f@rci'%r%?remﬁpw)i@n f

ThiErefeRE oTtaer 0aabs. e Ry i€ 8816016l Rl dauebis m@aﬁ@ﬁuﬁne@ms
used in the present invention 25 conprise a dr

i %’@F’E(ﬂoﬂiff‘@ﬂs and Beteds Fﬁ?@éﬁkﬁlgéOP%P@S@@OE%iilépifa'PW e,
bfigdbsedin cdrabsy as%@ﬁé@i"bdtéwt ‘éﬁﬂfcﬁﬁbr%érlél RB. @Wmﬂﬂlé‘d

rate-llmtln coatl1 ng dosa orm can

e!@uﬁryé’ﬂeao%(wwtcladrné pw@itséa%te 0%@@%%{'%%61' H%Fm“?ﬂt@@

déd i Rb 8ty 4 19 Aidled rfélﬁuaw LQh&%vbﬁ‘tgilsc%‘sﬁFé bfGvhich is
nmpi ng of drug controll e influx of water

Ito ineDeAtedry refelanset Sp@at&%@aﬁwaon aQlymges; iapudsy iopigakle and
S% Bﬁ‘i&a?’olé BEIRIEIR FRerE P98 ESlluioBe 38tetd) BelRRAE I ¥nd

ng of core excipients, osmotic bursting of t he
c@ﬂwpﬁ@eﬂa@/qtfeers,uaﬁrmvuwl RAIYIOR(E @Pd CARYPE hawn@ sifpstituents

CQURIDAEAR TR d{r}Buﬁ BERRtAE BT‘%'ro%(VF alk?ﬁcﬁé@vér‘{&@cﬁcamldo such as

di scl osed and further exE ai ned oW, any coati ng
uR@yvinyhpyriatidoney eelyyiay alcghol seppaiyeners @, pohwwrm'frpllctone and

d t bng:
N AR g s At
peslitilose aeatels stosinalg (*d;l?MQf\be mygnosy e m@ybeay@l@agﬂél’l\/lgy

f t
TRArGprop QB cBIHE HRRIADYDACRE Rothi R deblefc Dbl
g@fé?)amllyloe@ﬁ@ﬂ*atgérgmllrteted%g’ ). polywey! pyscelidene (P'éP). Most
r ery nechani sm
d@‘sérérngag%rérﬂgl\/lfdr}?erﬁﬁh&%@%ﬂiaﬁfgﬁ?‘e %/or use wth
0 t devi ces, hydrogel -driven devices, and
d?ggd‘ls(?%ﬁ devi ces, described in detail beI ow. Osnotic

Devi ces I n one enbodi nent, the control |l ed-rel ease

dos ageTﬂ@ESﬂtgﬂ?%%? sec R osiliGhs %ee% ﬁwe%?@éé’Ht 31v@Htlon

t he drug; non- di ving and non-
asympriserd @rugmormat@dmt@@nmmdtat%redﬁﬂse cqrﬁ@artlcle bead, or

a%‘é@i’%ﬁlél’fls%g%'drmth% ﬁﬁétﬁ@ré’c@ﬁm’itﬂ%lc&%tu{g YW §dsab® form

e core from an aqueous environnment
can be engineered so that the release mechanism involves drug dlffu5|on through

the asymmetric coating, osmotic pumping of drug controlled by the influx of water
through the asymmetric coating, extrusion of core contents through delivery ports in
the coating by sweiling of core excipients, osmotic bursting of the coating due to
influx of water into the core or combinations of these mechanisms. As previously
disclosed and further explained below, any coating used in the invention is

asymmetric. Asymmetric membrane coatings may be porous or nonporous, or may



as to cause drug rel ease by extrusion of sone or all
of the core to the environnment of use. Gsnotic

wa@leaogoshsks very devices are described in the foPCDW2008/005629
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U S. Patents, 5,612,059, 5, 698 220, 5,728, 402,
5, 458, 887, 5,736,159, 5, 654, 005, 5,558,879, 15
4,801, 461, 4,285,987, 4,203,439, 4,116, 241,
i nternational application PCT/I1B00/01920 published as
V\tl/ur&éjh 4éhay piaﬁsciifopaé@ Atriragog éfteathmﬁag ﬁ&icle&@re or may be
49 ed._Janu 00 Ich c

oAy sk B otE: Dgiats f Mot cots Bt ceamoeno.
661é&tlﬁeé%low | ed February 10, 1999), the pertinent
di scl osures of which are incorporated herein by
ref er efge cor%(be-ﬁgfally %rﬁbrl@éttﬁé'%h%'bndao?hé exE@ke%ser%thPed for the
the drug deli'very nmechanismis i1'ntende conve
elvpaIos feliyepr meehanisat desiiedoThe dmentien ig|suitagljle fcnelsgavﬁ@ osmotic
t BeaeN nidrob S afilePB8viceie hhy BfitisiBR %Vlﬁ%v de?érlbleﬁ"ﬁ‘&etgp Below.
delivery port" is neant one or nore 1t
passage channel s or pores that may range |n si ze

@8 'cvﬁ%éc‘?‘?ore than 3000 pmin dianeter that permt
reI ease of drug fromthe dosage form The drug may be
25 del In@necemipgdimpet, thetqonypliad-releare dosagetfaem has waf a
S HSREEIRINAN (9§ ﬁ%@%’ &jﬁutdlﬁ]n &dru@ andRb) 9Rbh ld)ésaﬁln@ and non-
sol ution of ru e extent di ssolution
t edigAsyaEatiic @creémg ébﬁf@undlf‘rg the gors;, B8 a&yrrtnmin@lf:caajmgt he
C%rﬁrdilfﬁ?'tH@ﬁlﬁu@& WRASRthE cBEEm an g)ﬁuec%% |r8nm@|?ed%se so
i s meant any nt that creates a driving force
t PalRsgRYISe doig ¢ by extivaioreof Smecendliral tireeenre ¢ thesanvironment
| B el RSsrivtlc rﬁ%d%lﬂfépﬂ%é%&%ar&%&}o@&% tﬂéw@\/\ﬁngalg%qb%tents

are water swe I C pol'yners
08632069 6569&22@015»% 498\ ﬁﬂéé 88T HUE36,15t SadrdI0Taf,50B879,

2@%611 Qé? 4#%8{%‘/ %B%%OA?P{?OQQQGg%M |ﬁf€rﬁeﬁ%héﬁdeﬁ)phcatlon and

wat er - swe ilic
nBﬁTaaowmmmmnmdeaer@ 01167%(39 a0¢ paieot gwmicationsSetial No.

6?(/‘35998 filed JZH@a OOO((thtc%ﬁm§§ﬁg ét??r gn}%(}béég)oufﬁﬁéé 1

mers present t core nma
abmjlcaw S@nﬂj Nepr @Q/é‘r%'é@q/flled) Febuiag01 G999 Eenyertngnt

g&%aaé@géo LR AR RYGHHORNL Adiel bitLreflibeact V1 | ©

ol ynmers ysacc such Ci um al gi nat e,

pol y (ol %"B)Géﬁ&sa’# Bk (e 6@2” o2 Ve YruscPPigh Erethapshntonded

Cfmbém@(pﬁ}é%n or W&n?] B\oiRYMetn R by e fcéreatﬁﬂ)uawéf BE(B one
obi ¢ npnoners such as net

AR ROTC B e o BB B GROT B R O REMOR AR

ppés;sug@hé}@n@@nnéle ok pbrak Akt h@w@n gi%é Q?'gﬁ% &pﬁb%an 3000 -

cros rmel | carrageen
el ﬁﬁwbre% of g dgp yremtba gR%age fgan. aThEhdrug may be

xaémb@a by 4the eﬁﬂlﬁlon%ﬂﬂérummztfafnﬁ? Bf Abypehabeof ifeh water or
mat erial s include ogel s co

RBrEnRe SACTOTEO 6 GRHG (B SHERLiRePS tomesiakeryplaes i the

f esrged by addition or by

In addition to the drug, the core includes an “osmotic agent.” By “osmotic
agent” is meant any agent that creates a driving force for transport of water from the
environment of use into the core of the device. Exemplary osmotic agents are water-

swellable hydrophilic polymers and osmotically-effective solutes. Thus, the core may



condensati on pol ynerization, the conponents of which
may conprise hydrophilic and hydrophobic nononers

WG ah/05e343 hose just nentioned. Preferred pol yneCBHIE2003/005629
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use as 15 the water-swell abl ephydrophilic pol yners

i ncl ude PEO, PEG PVP, sodium croscarnell ose, HPMC,
sodi um starch glycolate, polyacrylic acid and

crossl i nked versions or mxtures thereof. By

" insioes W§t@P bWeI%ﬁ)feG%rdpﬁlllﬁ blyingss, bothSorli@artt ndii’bhlc often referred
vvat er-sol ubl e co

rre
B RS PR AR Tagele Tho S oUBLtAle-SAbIS NyySptilc
;swm@e Ptesentlif eherdBre Prtay@éngésffﬁ?@ QBOlﬂ"SQ@ abbutisn wWtie pedérably 10

r e_from about R preferal 10
B A e A teref e dut IR AR MY e HsEiR osErs
V\@dwacamnubé gmw&afalcmn?ﬁbm}tate PEOL PE@ G’PSJ galg@ W’dﬁixyéth?l
wat er 0

CORDRr Yl e pay B abh craly (ReihaEn ) pap BV P BBF chsinked PVP,
SEVA PNWPY® co P@l%é%@hndmp’@l’ c@?@flrﬁérs%ﬂmﬂafb%hbm& hieei6mers

mag nesi um sul tate, magnesi um chl ori de, 25 cal

CT'HCB rAsdeethy Seatariae o\f""y('j ecetater and e dikg. Sydrqeniligpalusethangs

Sedntahifg 12 QIPEO bIERE RRARNEcroS@fnEIDsE Wdriab8endni, HECYAPC,
sulfate CDOtaSS' um chl ori de, sodi um sul fate,

nﬁﬁMﬁt EMC 2rd CEG) SOdt}F@ﬁ'gmé‘E?r BPy eArboRNY| 039/t Xanthan gum, and

r sddiinh 8&foh dgayt@ra@és eothal Hﬁfé‘h@bs indluRtiRRIRbg els%hﬁrﬁﬁng
citric aci succinic acid tartaric acid

ninierRAnedatinacheuprks phpalyraers Ahic) PRk foraed bb@%@mﬁ byr e

gtdHeeRsatioh @6&%ﬂzat@H Cth@%@mﬁ&ﬂéh&l Sihichviby Eé?ﬁpﬁ%@dwydrophlllc and
sodi um chl ori de. \When t has suffici ent
abpFERRhobigaNQNIMare 9uchta$éh@ﬁeugstum predygiyrefasied polygiers for use as
O BT swallasé h droéﬁ?lﬁ‘: &Nn?erﬁﬁﬁélub@ @'E‘@' PES, \P‘\/‘ijsé!cﬂlﬁr‘net y

of additives and excl pients that enhance

sePstAMElapeoiPMka sodvra sinren glyeahte. nowacwh%a@@ fawgcr@sslmked

PU&SiBRS bidixRied Hgre¥O 2004/ 052343 PCT/ | B2003/ 005629
-22 di spersion. Such additives and excipients include

Lﬁlblrrglelh\{l e?rgo%g?l%ylel%rgétg/% Leé’er'és/\%tegﬁtgq{&&\lf iebrl-s%ldgpe o mpouhd that
dissomimeniyanefesred dmini the phlamtaseutlchm‘rs asaant "esmongen” or an
BB T BB Lo SRR B oo bt 21
saladut #8 wito\ipriefenablys § @ &or 0 wet%.Cc Bypiaall nhasdeeanlf alnltable'iosmogens are
CPARF S0l PLERF el S P Bk &re S0P rpioing waterto
athehg leffestuamiosaotis bmswe geadlieht ap@ksithel barrder ioflthel sueroinstiing
tearfé< al caohol and

ffi al.mtol.: fat
&g DypiEh S8R orBisESne P PgRee i sitdte afdnes B Shiorize
t cailgpma:arorude,mdguhydmrwb |(t|m&|;]1mhtdrldét®ﬁ§SE.I}n asfat, sodium
sorbitan mmnostearate, s ar os nost ear at e
S S BoneR BRI e SOl ol by Bar ot et
ahiaplhlto],&yﬁtfdll, ﬁl@bﬁ@)rﬁlt‘:ﬂi hndtﬁol$mﬂ‘lri¢%,|s@t1tfo}$ﬁ gudobatfrickide, lactose,
nesj um | au rs suc S,
Bl Plaelaq amer i, BRLARGH S oy Bicugiypreferred
posriidgEns akd glacsee! lyloed &suc@ad, mannitol, xylitol and sodium chloride.
When the drug has sufficient aqueous solubility, the drug itself may act as an
osmogen.

Finally, the core may include a wide variety of additives and excipients that

enhance drug solubility or that promote stability, tableting or processing of the



inorganic materials such as talc, dicalcium phosphate,
and silicon dioxide; sugars such as |actose and

wogoosd3a3 and sodi um starch gl ycol ate. The corBCTEB2003/005629
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al so include solubility-enhangpng agents that pronote
the water 15 solubility of the drug, present in an
anount ranging fromabout 5 to about 50 wt% Exanpl es
of suitable solubility-enhanci ng agents i ncl ude

sgispersib@nNSsch éddnﬁ@@bﬁ@éxcuﬁ@”%lh&lua@ edbletifg Bldkf ﬁfrﬁ‘actants water-
salts anl c an

0 aci ds anj c aci

%g%mlgmgrg,sglg mc@pf&ggse ‘Ied%énlndﬁgp p|gg;en 3@ %rgs antlox1dants

gleantsC%dd%lVbl‘éatsl \E@inpleeloy %Qfoh)ﬂoﬁéx&s afdicrocrystalline

poI 0 e t her dthelr c mers; sorbitan
G TR SISl oren S B s S IO SHRGHR o

Sl&hbgﬁesmﬁ}h Ktehratdl lsbaioat fSaratdNghdcaiied stearste Foly -acids, h’;}/drocarbons

o] A R TS SRR Gl BRAT RS, 55551 oo

pém (FENGIROI ﬂaﬁ@bbuu e§t‘é¥§ Rh AG GRSyl (RIne! ar&panqb,lte%rates

n&ounds for ind u0|n osnosi1 s, non-swe

BeIdesi glyreny éﬁ?ﬁ@'t'cﬂ%ﬁ‘f'% FRIPI. ﬁW&'tiﬂAﬁ‘PE‘PSt%P%bF@CB?mse

V\mbﬁéstéeﬁét@' SdcRArodd FEhBEEIABRB! dhd sHaRIN S84 FOM@FAS I C
mers, binders and 25 lubricants. Such devices are

d%ui% fessegh pf sedliwgn Iaviyl sHfatagad magrasium japry suifate; polymera such
has SoIkthyhsHY dNoRt s@h?/&aétﬁy%fner@m aﬂ_@SolF)@ﬁQﬂddﬁ@éthWene and

active (water-sol ub ent 1s typica a sugar
alNeWRBIC nagierals %&Chr?éﬁﬂP’t%‘Fa'%lﬂm%P Eﬂ an%ﬁl"%ﬁg&?@q, gugars

cgmlagaédu% ML B bYS 86l stfdSgIsklle 2  dextrose and
mal t ose, or a phyS|oIog|caIIy tolerable ionic salt

i oh e SOORAN LA ML RNERLIRG LORRIE A SUE watr

as sodi um or tassiumc
wealailitg of the Idngc presenirialan émoumtrrdlugmm@omsabnst Stoaabeut 50 wt%.

i E)?J S’Qsl.uﬁf1 szjﬂ%élé élﬂﬁ”[\y%ﬁha Llrgg@p{?th control
cb@emts sleh MUE@M(@@E@@Q@MP@M bl@ﬁﬁ@%&ﬁﬁg and ei@anic and

oS R B DAL G0 e e

pandysdyaxyprapyerns ethensend elmmnvpslumerm abrbltarseuiensnpolyoxyethylene
b t ci t.rat Lum ascorb

cgér}é'?% Ss‘ter C%%O% gits Saél%ﬁ%lfgpatg; %Pgn%:l?g‘f’ r"lsh exite),
arablnose dextrose ri bose or xglose (pent osene),

gl ucos b, a parfieasssmolic grmbadimgsiea sROMALRISSES Coredsyisaa the core

SEHH QP8ist SRS RF PdPé hﬁfﬁ{aeélﬁlcéﬂl A6 rﬁi Satésoluble - compounds

raffinose (tri sacharl s); water- so am no aci
s9& indHeing PSBPSiD, non@u@lhn@ solgbilizichegents, naRSWEIBRG (watermobikle or

aftet- fh‘%olhblﬁfwicﬁiﬂg afbnth Wkfatid ﬁ\%cﬁ%hlhc-rﬂb s, blrhders and

wat er - sol ub excCl |ents rese
i watﬁqt%lobﬁ%e@me chﬁcl%@mu S: BatenbN%%m%ézz@@d @r?92 471,

t Ao @rpoi&ied gré’ffare%@ dosage form 10 Non-swelling

sol ubi i zi ng agents 1nclude (a) agents that inhibit

gg%’stsjr Lor n@gh)fo%%l% H/t%e{%rvapqﬁﬂe cag?erth? gmlcal?yra g&gar alcoho? such
as mannitol or sorbltol or sugars in combination with polysaccharides such as
dextrose and maltose, or a physiologically tolerable ionic salt which is compatible with
the other components such as sodium or potassium chloride, or urea. Examples of
water—éoluble compounds for inducing osmosis are: inorganic salts such as

magnesium chloride or magnesium sulfate, lithium, sodium or potassium chloride,



HLB (hydrophilic-Iipophilic balance) mcelle-formng
surfactants, particularly non-ionic and/or anionic

wGaohasBant s: (c) citrate esters; and conbi nat PONEB2003/005629
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t hereof, particularly conbinggi ons of conpl exing
agents and ani onic surfactants. Exanples of agents
that 15 inhibit crystal formation of the
pharmaceuti cal or otherw se acts by conpl exation

LR Veddiun BCHIHELRIUPPhYArbaBA di y@rldlgéﬁ Bﬁosghate salts of organic

pol ethylen | ycol (particul arl 2
é}F&ySé&@k?? oAUy 9F pﬁfﬁafrﬂf'm@aefegﬁe @s‘aﬂfm sucCiiaie,seAe bgnzoate,
mogmjnf&teate 5 §&dilir afs@cﬁrﬁétﬁgcarw{yﬁl%‘t‘ésaéﬂkﬁ ab B6ibi6Ieor vl

Tween 60, Tween pol y | ene or
dawf@i ﬁﬁ%ec‘éﬁﬁt@?%rﬁ@%%)ﬂ@ég é?ﬁ%osea@ gluRese: frosigse:
Cd%\?dc’ibs@rﬂir %nﬁo@'@%&‘eﬁ@f Sucrédd, PlitbsC oM 1adthse @RALHEAdes) or
[aur yl fate les of citrate ester derivatives

rRHinCss @isaghasides) BAGREEIIDREMINIHITIICEAS Olysier lbginR ARnIne

tdrlneétmuhm@ldré@éﬁd th@mn@Iarhatm]faofesqﬁerédsre%esmhfehs@mae
particul arl %pre ferred are yvi nyl pyrroli done w

s%ipmﬂ raay he Pregentdn teLem m@m%tsrﬁnw&@ﬁw gbput QiQ1 Ho 45%,

by Bh hrRUEM weldhf &tfe dd@ge MRl | | ng wi cking (wetti ng)
agents are used to create channels or pores in 25 the

vat or Rl ellughd o el b TR FRTAA T DR P

vibctatiog oagxermsrrdax:eubd;al snethérwise a0hpy eqrpplexatab lteereleit, ¢2.high

VS bRl iF B BE0s TR Syl Perieypepgndoni

fmd]{cmahlon@ safastactkl () citnatt dssterg)armigmntbmannm theeeof, particularly
A8 b e R Sncl i loslithaBal; Pidmofe A apeps het

snlmlbltmystpmasa;tioumf e phragnasautical baothgiwissuddisabyecomplexation

R AR e B uPuPraad e BRESH RfNer efriBlippupe s000)
tqypbdexlrng; andsoddified cyclpdestsiss. LEnamplerm ihigghi HLB, micelle forming

SREEE B TR s B RSN o
ma@tﬁtfg@eydonwym@wrfastalnfsabeothmlomg‘ chareardbdiiy swrtdctamtat e

t 04/.052343 P | 82003 629, -24 e.qQ.
D s ST st atey msetais ot GRS Ealec e ek that are
rprb%treadm:me etiyl dstaraf garticutarlp @icttlé ciaates Wdntovadtien® of these
e e KT L E
pedlydihyibreylyceliviialzotiuesheyl sufae. such as sorbitan

nonol aurate, sorbitan tristerate or trioliate,

pol yet gy %@llr@ \MIEﬂh% f\ﬁétﬁriq) %géﬁ{s ard L?Jed%' Sl‘éa\% cﬁr%nnels or pores in
pol yoxyet h ear a 'ene glyc

sfh@ &Pt th%‘f@b‘?bt'ﬂw @@@ta@%@nneélogof W@heéﬁ\r@ugél the core by

I‘S/EFB@@JJN Isrte'fo e‘a%c Q%/ EB’&PHA el %é%ﬁ@é%ﬂble degree.
rs of e I CS B ynperionic
( Th’ﬁs)? rmqi@reals ?ﬁﬂ %W?f@éii@#bkﬁ et wgtealascduté% maeriats: Water-soluble

féﬁélg lSUIt rb"r’:{ fog ﬁ?&g%%w&ﬁ( ot eg?&#&ﬂté uﬁclﬁbﬂé LRl 8- dcfive

I um | au
s@ﬂmmﬂdw - §hmﬂt@nt%ee gare@foetc@brfgctpmtegém akytsuifate dpe such a

OucRR PHSBRARS DA rcBE! Bl b hoF A ArHED AiotcCh hlacor

ckin fg ents 1 ncl ow nol ecu
mlfgtqorn octadecylsulfate or of the alkyl ether sulfate type, e.g., sodium,

potassium or magnesium n-dodecyloxyethyl sulfate, n-tetradecyloxyethyl sulfate, n-
hexadecyloxyethyl sulfate or n-octadecyloxyethyl sulfate; or of the alkylsulfonate type,



pol yvi nyl pyrrolidone and n-pyrol. Insoluble materials
suitable for acting as w cking (wetting) agents
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di oxi de, kaolin, titanium di opyde, funmed silicon

di oxi de, alum na, niacinanm de, bentonite, nmagnesi um
alum numsilicate, polyester, 15 polyethylene.
Particularly suitable insoluble w cking agents include

ceyl,ebsiain potdssifor rda@eb@m n-biBdekahéiliBedte PRfetraBsdambsulfonate,
osnotic enbo i ment, rsting osnotic core device
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USH per ne

TR 3Rkl M S g I e, pvester,
t palyethgend. dPatimuterly soitabdes imagjeblie w@mgagahisn@:luﬂe colloidal silicon
hX.Q{q st atic pressure which results in bursting of the
sem per nmeabl e nenbrane and rel ease of therapeutic

agent into the agqueous WD 2004/ 052343
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gquantity of osnmagent, t hi ckness of

o BViASEPLATELANE GraNe AHEBA0aTiR Pevieesion s ot Gaebeen generally

phisgeseNk Baker D&, a8 3@ 308D Tyl NifcH E%@%&&H& herein by
environnment of use and release of the enclosed agent
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increase the tinme | ag. bursting osnotic core
t Blgmbrangy thaigda ﬁ@sﬂbaariea\mml@h Ismerm@%e toovatendpt isnsubgiantially
b .
A el e S e P
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When a coated tablet or bead of the "bursting osmotic core™ embodiment

described above is placed in an aqueous environment of use, water passes through
the semipermeable membrane into the core, dissolving a portion of the therapeutic
agent and osmagent, generating a hydrostatic pressure which results in bursting of

the semipermeable membrane and release of therapeutic agent into the aqueous



sem per meabl e nmenbrane coating on a tablet, preferably
a cellul ose acetate coating, 1is present at a weight

w@eoronespaendi ng to from about 2% to about 30% PCT/IB2003/005629
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preferably from about 3% to agout 10% of the weight
of the tablet core. The sem perneabl e nmenbrane coating
on a bead, preferably a cellulose acetate coating, is
present at a 15 weight corresponding to from about 2%

téhvﬁ&ﬂﬂéntsg tchiits besel of tdbld BbrR%iZe0andQbonttry, &ty and

ght of the bead core. In a further enbodi nent
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es throu e sem pernea rane 1nto
c'fb?@/e@\?\éﬁthﬁggadwecore and resulting in bursti ng of
the sem perneabl e nenbrane and rel ease of the
t her aplaw futhergemtiodinmng, 4 hersting ecated swalling conere atherdfdutic

SO CORAA FOTLLPROCR Sonert e, s pael D NeD
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st ide b Psoeh Br 422" Defiinarrated oy
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COHE ERE Bt o RGPS Bl Praes: AR 20k
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containing core tablet or bead is coated, at least in part, by a semipermeable

membrane._

When a coated tablet or bead having a bursting coated swelling core is
placed in an aqueous environment of use, water passes through the semipermeable
membrane into the core, swelling the core and resulting in bursting of the
semipermeable membrane and release of the therapeutic agent into the aqueous

environment.



t heret hrough. I n use, the core inbibes water through
the coating fromthe environnent of use such as the

w@amuosa3m estinal ("Cl ") tract. The inbi bed waP&r/1B2003/005629
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causes the water-swel |l abl e comgosition to swell,
thereby increasing the pressure within the core. The
i mbi bed water also increases the fluidity of the
drug-contai ning 15 conposition. The pressure

di fference between the core and the environnent of

use drives the rel ease of the fluidized

d osition. Because the coating
ﬁ#%u@%ﬂbﬁ?@%?@vﬁ%gpdrug contarnrng conposition is
extruded oyt of the core t hrough the deliver SR\ert(s)
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agents as descri bed above for Osnotic Devices.
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i Ael disfdossdliy b Ss Paé@fd Ngisi @6 i@ 0.0F, 7§53l thvdd289% ¢.8A5.288,
ef byt oS ardyeebgglcbﬂ&ma%gms (ﬁ’ééjmé'd%tfcyﬁ&é? 99, 2000, the full

gomer'’s Itiron, mxtures o ncti'ona
oﬁ@@lﬁﬂ&e%r@f\M@CEa@ridCQra@ratﬁﬁ hereintoymrefgrenceuch as ami no
acids or nmultivalent salts, such as calcium salts nay
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a%r gr%%a aségntlét E%?rarnmg agaen%/sI asrg %grloéé( alﬁl pre erred %or dervery of low
solubility drugs. They suspend or entrain the drug so as to aid in the delivery of the
drug through the delivery port(s) to the environment of use. The amount of the

entraining agent present in the drug-containing composition may range from about



of the polynmers |isted above. An especially preferred
entraining agent is non-crosslinked PEO or m xtures

wokooRkE23W th the other materials |isted above. Pdh®EB2003/005629
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drug-contai ning conposition mpy further conprise a
fluidizing agent. As used herein, a "fluidizing
agent" is a water-sol uble conpound that allows the 15
drug-contai ning conposition to rapidly beconme fluid
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given tinme during drug rel ease, the water-swell able
conposition after inbibing water 15 tends to be nore

woe@anses43 | ess fluid, and nore el astic rel ati vRCT/IB20682005629
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drug-contai ning conposition..ogn sone cases the

swel I ing agent may be even substantially or al nost
entirely water insoluble such that when partially
wat er swol I en during operation, it may constitute a

{rﬁss Ofrﬁ/wr@furwpédn@muséé ﬁ%&-&ﬂ@ﬂ%ﬂl?b@?po%ﬁeﬂ'ﬁyvﬁé{er—
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dosage form of the sane types nentione bove.
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DIFFUSION DEVICES

In another embodiment, the controlled-release dosage form has two
components: (a) a core containing the drug; and (b) an asymmetyric non-
dissolving and non-eroding coating surrounding the core, the coating controlling the
rate at which drug diffuses out of the core into the environment of use. Thicker
coatings or coatings having lower porosity generally have slower release rates.

Also, coatings with lower drug permeability generally have slower release rates,



contai ning a substantial anmount of dietary fat (or
dietary fat digestion products) 15 conpared to the
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not contain a substantial ampgnt of dietary fat, the
materi als used for making the asymmetric coating nust
be carefully selected. Asymmetric coatings are known

to the art, for exanple as disclosed in US 5,612,059
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the rate of release, the release profile of the resulting delivery composition can be

controlled and tailored as well.

The inventors have observed that drug release from dosage forms with
asymmetric polymeric membrane coatings demonstrates that some of the coating

polymers, but not all, while successfully demonstrating desirable release



The foll ow ng procedure can be used to screen polyners
for use in nmaking asymetric nenbranes for dosage
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10 pmto 200 pmthickness) camgbe made, for exanple,

by dissolving the candidate polyner in an appropriate

sol vent and casting this polyner solution onto an 20
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ammoved frotrhthe chsting sadade. | Small pisedssif ittteudsmss filad@agl, 10 to 20 mg
dry weight) are first placed into 0.01 M HCI solution stirred at 50 rpm at 37°C for at
least 3 hours. Each piece of dense film is then removed from the solution, patted dry
with absorbent paper to remove surface water, and weighed. The pieces of dense
film are then placed into a use environment consisting of 0.5 wt% 50% hydrolyzed
model oil in simulated gastric buffer comprising 0.01 M HCI at 37°C and agitated at
50 rpm for 21 to 48 hours. The films are then removed, patted dry with absorbent
paper to remove surface water, and weighed. The amount of material absorbed into

the dense film is then calculated by the following equation:



inrelatively small anmounts that do not substantially
alter the performance of the polyner. The nol ecul ar
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high to provide a high-strenggh. coating, but |ow
enough for 20 readily processing the material during
the coating process. Preferably, the cellul ose
acetate has an average nol ecul ar wei ght of greater

t han about 10,000 daltons, but |ess than about
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having an acetyl content of 39.8% is CA-398-30 (Eastman) reported to have

1) * 100

an average molecular weight of 50,000 daltons.

The coating may be applied to the core in a manner that is
conventional, but which makes it asymmetric, for example by first forming a

coating solution, coating it onto cores by dipping, fluidized bed coating, or



coating polyner is dissolved in a mxture of solvents
and non-sol vents chosen such that as the coating
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coating solution, resulting i3p-the formation of a

porous solid with a thin dense outer region. 20 This

type of nenbrane, simlar to those used in the

reverse-osnosi s industry, generally allows higher
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former,” as used herein, refers to a material added to the coating solution that has
low or no volatility relative to the solvent such that it remains as part of the coating
following the coating process but that is sufficiently water swellable or water soluble

such that, in the agueous use environment it provides a water-filled or water-



vol atil e polar coating solvent such as acetone or
nmet hyl ethyl ketone, suitable non-solvents include
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mol ecul ar-wei ght oligoners (£3.9., |ess than about
1,000 daltons), propylene glycol and its | ow 20
nmol ecul ar wei ght oligoners (e.g., |ess than about

1,000 daltons), Cl to C4 al cohols such as methanol or
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The coating can optionally include other polymers. For example, water
soluble polymers may be included as pore-formers. Alternatively high strength

polymers could be included to increase durability of the coating.



remai ns uncoated. In addition, the delivery port can
be a | arge nunber of holes or pores that nmay be
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menbrane 20 coatings of the type disclosed in US.
Patent Nos. 5,612,059 and 5, 698, 220. Wen the
delivery pathways are pores there can be a nultitude
of such pores that range in size from1l mto greater
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also form holes or pores in the coating adjacent to the water-swellable composition.
In aggregate, the total surface area of core exposed by delivery ports is less than 5%,
and more typically less than 1%.



20 i medi ate-rel ease coating supplies an i nmedi ate
rel ease of drug in addition to the drug that is

wo edoeassd3 in a controll ed rel ease manner from PECRIB20032005629
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of the conposition. As previagly discussed, the
conpositions of this invention can be admi nistered to
human patients or subjects who have inbibed a high fat
neal and 25 have, in essence, thereby converted their
gast r obntescontadllet release cvinpoaition (e.y.| & Gorei sgirofitded By

cPSAETE i P §29% rOR8e AR e d P e ST ©
t beatiape ey de papliesiges fsumetra;btsmefcwmgsmamy ah tcﬁ:ﬁdf%nd usually

t
© B InainB % e ERN DoRbran ThR arafictentathSs BoRaneomerise
cmawna!sylnattet_ @ saﬂub‘rg nﬁhaeavumﬁmeggd)ﬂ ued ahe |tt&amateﬁélb ISHEUIY not be
c ccor di t he i nvention
L8 RERRESH IR A TEE SrReEh 26 Prevousy daseder
gﬂthee rappl@a-tb ithe ¢c1fmbosﬁ13n ttb? wtﬂﬁdiﬁr cddiifg@PSraf ARt &Me water
wi thout fo
BerbReiyt [endoieir Bh barBRE pdre 78 of 1B Totg-ine coting.
environment. Al though Applicants do not wish to [imt
th th itt tt ted that th
ur 1t o KGPlndq En Hslae o Ve ot BB WL ndhe ars,
| inbleding¢1) to rreask therthste WRbHSITOf GeHopipoksiish, [(Brtol ped\ide fHysical and
ﬂ] V\D 209 3 PCT/ | 2003/0 5629 -’36 physi ci an,
il PY e%' E%i 1erimPgs 'E’Pmﬁﬂdr{g ﬁoé'ﬁa{?éfﬁ@eo?meﬁ@n?@/ pkthe
VWU'WDS&IO" £yich at thrgug fﬂ%"rﬁ)ﬁpécﬁél @Blo@aﬁd&n%tﬁ@‘iﬁmm@d See for
'IA‘d hnlﬁlt rati 817__) ({1 flt t he
ST btdiarnt Hradlet R fiarBatpac bhlagiie Hiberman,

camj Kemnign (3f-Hditont €aB6)Yea BiRsbidger, Fhilsdprad)ni ng no
statenent regardi ng whether or not the dosage form can

be 5 taken with or without food, high fat or
ot her whis additionel coalﬂljg ¥ial talse Uéfap?ﬁ’édm t9d E&dosition that rovndes an

Alter e witten material can contain one or
edﬂ’g Y?ﬁ?rgt"fhﬁ G RIgESNRt & thgopier RN ipaNsdiatareleatemy a
tsfereombaacﬁlvél When atdhﬁnlﬂaieldﬂﬁtan aBhEIURRGVBSnMEMR Bf We, the
p |C|t%r%(?that he oral dosage formcan be taken b

5P G219 SyPplii 8y eipta (HaRSS OB ruGVm sadiN 1o the
tdmg pat isealbadiaisn @aoRfollRE rélgRicAshY: #Bm{tAE cbreof the¥ortbosition.

statenment such as "may 10 be taken wi thout regar
type or quantity of food" or sonmething simlar such as

may /bseprbﬁblﬁw avbdUzesd, tﬁ@élﬁﬁﬁbsﬁi@né BehBYREhlidY i bd at

e witten Ian% e can not contaln

|ald|fﬁ'?'?tﬁbed| taﬂama@ galigisorubiesfs vhadinyg dabibed ehighyfatroeal sed

theke in whdanca, theraby Eaiverts® Meir ga&t
ot 4 be i) Cre EE PR e el R o o

| SOVENG G U < i ench a@%@ﬁ? Ag additgnatieaturaef tha inyealins, this
limgeation Provitesa FRMEHeRlic Packalhd E@fabi%ﬁor&ﬁﬁrggr%lal gg]? comprising a

Con{ﬁﬁ‘l ner cgn be in any conventiona e or
o @R depRge IRAN Oha therapeyiic agent cpmtamn@tf@mm walchys in a
mfwﬁyﬁ%anmbﬁibfﬁe coﬁ%lle@’?é\gﬁéeedéﬁy&? ES&pletlonCéaﬁrcgr%ﬁ\gtg the

box ss or plastic bottle or a re-se
M&thrb%dgﬁgﬂgaéed with $qid package, wntten (i.e., printed) matter non-limited

as to whether the dosage form can be taken with or without food of any type,
particularly food which effects, in vivo, a high fat environment. Although Applicants
do not wish to limit the nature of the written matter, it is noted that the written matter is

generally of the type containing labeling, i.e., information and/or instructions for the



20 a "refill" of tablets for placenent into a
different container), or a blister pack with

w0 pabus3unl dosages for pressing out of the pa&I/IB2003/005629
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according to a therapeutic scdgedul e. The contai ner
enpl oyed can depend on the exact dosage forminvol ved,
for exanple a conventional cardboard box woul d not
generally be used to hold a liquid suspension. It is
fopgsititn, @hbinsdcistor patiehginchuaihgdanguage ef the dypebehictsa cbgulatory

t oget h 5 singl K
oeaydonci i e oS epa o oG SRR el lrses S pdtifide
Q)ablﬁétg@ |&balihg t@ﬂn‘s@’t 1orcohwrm Trenirétienanbteiidl bamba nbl?}(rgltél'mktw
rrn or, o er Cl a W
el Erdlgoono 1P AN Rer TR PSR PL B Bt fim teh be

&&{e,;ah withhs vhﬂbmnfo@:s ﬁ@ﬁlfattcﬁd)tmmbe iles Uyrwtrmedsedemgenetrm
i ncl ude al

tAEM3KYRlY, di'?ﬁ WElED meprielcAg rcﬂ%q?'i”é%‘ﬁlor YR P?ré jryiigo §€‘EF§‘%%‘&S

M Rtivdly ﬁformln@bﬁé UK (1.5 ANe betiens phairidoisd, apididn paysmlan) that
nmedi canment ventional |

1Thé DELD3RGE (M o oo ISCe it ot Pl shgardags of

fuHetifr fﬂiﬁt)ﬂ)ﬁlentlmégkél%td%r iMbibbd Bigh G4t f@obd l@b@ btdaﬁe?n@t suthas “may
prescription |abel or a separate |abe esi .
drert awvéfwuaresa&dttpéyp@aﬁﬂaﬁﬁﬂ { Godiesr sers lﬂf stich as "may

Rfe kPR LORB8R 0 theSduamte b lfa*t}h fobd't hﬁfeamﬁ!éhlléhguage can not

dosages; i ncluded inside a container suc

O BNHECEELRT B i PHe ST RGOl SEdakranih o Pigh fat

| R84S “FhiB A¥sael f6fn SIS adrBinlRedréd &t I@ést oh@hb@dtﬁafore or at
applled directly to the container, suc

Jeksk ol gl SANG O SITIRS rgus® BRPANOIoR SATAT Byimiar
bhetd@obi ed or taped, for exanple as an instructional
card g affi xed to the neck of a bottle via a string,
cord or other line, lanyard or tether type device.

The WriHd Qjntdifdr cah bawar@ﬁconoém’bﬁéi sHbpe6it fodn B kAR tY art
blister pack or blister <card. The witten matter go

(eitieh t§<urdle of agharmaceyHealy AcespiRble Mategalnior PXAMPIE & PaPe

f&%&a&?&ﬁd& b MRE BRbIESID) bdti S8k blrél@eéléble bég @6€esiafn ple, fo hold
included, a statenent Informng that he dosage forns

nweiﬂb of taklets faf plACIMeH intea dffﬁ?&!‘t cqrﬁal@@rh,é?r Rligtel Pack Wity
emﬁghﬂ%ﬂgﬁe@ffortﬂiéséﬂbvﬁﬂbf 8 pakk beRRGI® éiﬂhﬁl%\rp@ﬁﬁc schedule.

fromt | owi ng exanpl whi ch are given fo
i Theueantaingr empdayed ﬁ@n pﬂ%\dtqrﬁhe péaqﬁ e@sagﬁﬁ%rm Imé?lved for example

| é E}ﬁv‘eﬂﬁbda‘ SariBYFN IS SHE RSt gén@réllp Be BRI BRI a fidUi

ow ng definitions are 'enployed: ngA - mlligrans
o$usa@m$% Itlis depsivés/ thamarenthpre g gcrntwrgﬁf\ bgdised faogthgrin a

gl\élg Saél{)a@@ t(?‘l‘ﬁ'aﬂ(e% sfﬁ%@%oséé@m%ﬁﬁ n ﬁgf‘éxa‘ﬁiplé iets Aabe

- revol utions per
néantaieed lA@CDOIﬂeM@%h ig N @W'@Qﬂw‘&@’m a&PXon versus tine

curve determned in blood or plasma; CA - cellul ose
acetate; CAB - Cellulose acetate butyrate; CAP -
cel | ul Beepdued gt ethphisaweien metienpesssciated with the package in

which the therapeutic dosage form is sold. The term "associated with" is intended
to include all manners in which written matter, such as the instructional or
informational materials discussed above, i.e., labeling, can be associated with a
medicament, as known conventionally in the art. Thus written matter can be
associated with the container, for example, by being: written on a label (e.g., the

prescription label or a separate label) adhesively affixed to a bottle containing a
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20 Exanple 1 Several polyners intended for testing to
determne their suitability as asymetric nenbrane
weoatiosg4d3mterials for a wide variety of dosageCt/B283/005629
of the present invention werg, exam ned for their
suitability for use in a high-fat environnent. G
fluid follow ng ingestion of a hi gh-fat neal was
simulated by a m xture of 0.5 wt% 25 "50% hydrol yzed
?ﬁt%ef llhera'ﬂeﬁf?@dds%g@s Gndidaed ||'T§Jie dQuR@IhNer §L§’<£Hiéé QBox or bottle
rs were elthér obtal ned as comerci al | ms or
£ rawdteinma@k@&qq@éerf ifprraxapipleiAside AgPox Vﬁw\/%wtam%albetﬂmﬁ
@ék{)é’tsaar?éhé@ §|réﬂt|2ttc?th‘ésdoﬂ€bn%r§@&¢9§ Belhg Iofitet %ﬁrtﬁ’é‘ %II of the
esda ists the l'ymers
pextasattaches asobybring tied grtta@ﬁd dorgxasiple anan gvét!ueﬁttsanal card
%ﬁf&ar&g thellecR®f 2B8itkRe 4 w.ﬁp &d?a skaméﬁmﬂef |a%9sﬂa drx&ﬁeptfype
I'm | ow ng casti n% vent
dedper Ahewgiten ragar may a@ﬂn@ﬁtdlr@@tr‘x/d@rt 2 bws or(tmtgr papk prlister
WBrE£ FHERtRPANSr rhé(}/ nq%ﬁﬁ%u% gs |I%Qoﬁ%99&ﬁ§r lhfbrr%atlo ﬁusgally

m nut es, renoved fr [ ate, and then
ireguton0uteSiE) B Fiditionee o gm@tssrmwed 3staierpent I@foewng that

ftl‘?%d@'ola k8&Pis hEy BQEHK% Wt Id of the coating

ven prior to eva uatio I'vi dual pieces of
pol y m ran Si ze cn?2 and 20
Po 70 ﬁaﬂj bR o {*\ﬁérm@an SRR SPats
Ifna)rril&egoll'dwnﬁb @)aanhﬁléﬁ\/hleh arg @?ﬂergtor Hlustralionrof thegineerstiovtirather
I br at

t it
i Bt miRg s inSrddeschle “Fhibr ReRbBadhe subrie G RGRs are
Wﬁegmgﬁaﬁﬁﬂllg@é}gs Pﬁétgtvedirud\lsaﬂﬂéndg @nﬁleotgrﬁaWe@ntl ﬂftﬂe[_r&ned
% rolyz nm oil" e e 0.
23114 e P 6 G, emendan of Rt B CrMEp e et pamindte

fRPVIE- reqdiatione et mirtdle AOCUL Aaundehiheltonedritrasibh Véreds dine

%Ef(%ﬁf%g i topéég%ggour and n gspeva?%éatémvglggg 6<¥Iulose

\eRE but?@ﬁ@@@f&llubbé%eeté%htﬁaﬁét@§ of each filmtype
between dry conditions and after soaking in 0.01 M

HCl, and between 0.01 M HCI and the 0.5 wt % "50%
hydrol yzed nodel oil", is given in Table Il. These

results show that filns of polymers Nunmber 1
t hrough Nunmber 11 showed é&\n@ﬁiggncrease from cont act

with the "50% hydrol yzed nodel oil" of 15 wt% or |ess
dncmple1 15 therefore, suitable polyners for use in
this invention. Polyners 12 through 14 showed wei ght

| ncr easRerd b@ﬁhé@ﬂﬁt@ﬁ&ecﬂoﬁ fastirieeto deft¥mmedinet é{}tﬁﬁ‘illtF,T@ge'

oil" of nmore than 34 wt % and are, correspondin
(RFETIMERIR rReThiang Seating rperals (R aoridsvarialy o (99852‘9(?5 E‘H%Of the

RSrddenBrh08}I0A Wl Bxaminét fof Blir&ultability for use in a high-fat environment.

Gl fluid following ingestion of a high-fat meal was simulated by a mixture of 0.5 wt%
“50% hydrolyzed model oil” mixed in a 0.01M HCI aqueous solution. Polymers were
either obtained as commercial films or formed into dense films by casting a polymer
solution onto a glass plate using a Gardner knife (Gardner labs, Inc., Bethesda, MD).

Table | lists the polymers tested, the polymer solution composition used for casting
films and the final thickness of each type of film. Following casting, solvent was
allowed to evaporate overnight at ambient conditions (22°C). Films were then soaked

in water for 30 seconds to 5 minutes, removed from the glass plate, and then dried in
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Pol ymer Fil m Preparation Commercial Polymner
Manuf acturer Sol vent Polynmer Film No. Nane Type Conc.

wabiogksesss (W% m 1 CA-398-10 Cel |l ul ose EastP&m1B2003/005629

Acetone 10% 109 NF Acetate, .ggem cal Co. Acetate
content = 39.8% 2 CA-435- Cellulose FMC Corp. MC12
10% 97 75S Acetate, Food and Acet ate Phar maceut i
content = cal Products 43.3- Div. . 9% 3 CA320S

@éﬁ"@l NER fr28 leaBM 6eMButdoFeriBVe APt thé\e@ét@g SolvEReNbER!
. McCd 2/ Acetate MeOH content = 39.8% 4 Cell ul ose,

F@’Qlé'ﬁ'@‘?rhte BCL Canada Commercial Film30 PUVT 214 d
Cellulose Inc. film 5 CAB-551- Cellul ose East man
Acet orledigigoal pBges of polylasrtfitth ear@ingnin sixk from 5 Blﬁ@/(crtft and 20 to 70

2B Gon S 58! TBphadafe Rt Bl B ISR, Frgi s
ATEE it @ glaspwinkt at1gast 3$1‘%urs to equnllbrate with the aqueous solution. Each
film was then removed, patted dry with absorbent paper and weighed. Next, 0.1
gram of the “50% hydrolyzed model oil” was added to the 0.01 M HCI solution in each
vial and the films replaced. The films remained in the solutions, which were stirred at
37°C for 21 to 48 hours and then removed, wiped dry with absorbent paper and
weighed. The average weight increase for three replicates of each film type between
dry conditions and after soaking in 0.01 M HCI, and between 0.01 M HCl and the

0.5 wt% “50% hydrolyzed model oil”, is given in Table Il. These results show that
films composed of polymers Number 1 through Number 11 showed weight increase
from contact with the “50% hydrolyzed model oil” of 15 wt% or less and are,
therefore, suitable polymers for use in this invention. Polymers 12 through 14
showed weight increases from contact with the “50% hydrolyzed model oil” of more
than 34 wt% and are, correspondingly, unsuitable for use in the invention.



7 CAB-171- Cell ul ose East man Acetone 14% 91 15

Acet at e Chem cal

Co. Butyrate,

Acet at e

cont ent =29.

WO 2%08/02883 482- Cel | ul ose East nan Acet one 19% 1BFT/IE2003/005629

Acet at e Chem cal

Co. Propi onage,

Acet at e

9 C-A-P Cellul ose Eastnan Acetone 21% 94 Acetate

Chem cal

Co. WO 2004/ 052343 PCT/ 1 B2003/ 005629

content =

- 40-

1.5

Pht hal ate NF 10 HPMCAS Hydr oxyprop Shin-Etsu Acetone

¥aelP2 AS-HF yl Chemical Methylcellul Co., Ltd. ose
ACeTare SUCCT N@bfmed I EUAT agi U POl YITET PG Prdfaidton
AC e FEmmerdiat]’ B PolymeP0 YiahRadtares | L SomeAt F-Pblymer | Film
Bidiy! enghen BVAL 1Ggemericial Film 13 yl Al ¢oh@bne. Thickness
Conpany of Copol yner rica 13 Shellac Shel | gav) (um)
Spe¢IgAIBCE T 0D&ufb5E0 f%aﬁa‘m Qum @dalohé Y | r ef1omed 109
Prodpgts, | nicacetdtd, Et hoggdmihilnd. ¢el | ul os The Dow
Acetlone 11% 89a&iHe € NF Chenmical |{Co. Prem um
content =
39.8%
2 | CA-435- Cellulose FMC Corp. MeCl, 10% 97
758 Acetate, Food and
Acetate Pharmaceuti
content = cal Products
43.3 — Div.
43.9%
3 | CA3208 Cellulose Eastman 90:10 8.20% 102
Acetate, Chemical Co. MeCl./
Acetate MeOH
content =
39.8%
4 | Cellulose, Regenerate | BCL Canada Commercial Film 30
PUVT 214 | d Cellulose | Inc.
film
5 | CAB-551- Cellulose Eastman Acetone 23% 130
0.2 Acetate Chemical Co.
Butyrate,
Acetate
content=2.0
%
6 | CAB-381- Cellulose Eastman Acetone 15% 102
20 Acetate Chemical Co.
Butyrate,
Acetate
content=13.
5%
7 | CAB-171- Cellulose Eastman Acetone 14% 91
15 Acetate Chemical Co.
Butyrate,
Acetate
content=29,
9%
8 | CAP 482- Cellulose Eastman Acetone 19% 107
20 Acetate Chemical Co.
Propionate,
Acetate
content=1.5
%
9 | C-A-P Cellulose Eastman Acetone 21% 94
Acetate Chemical Co.




WD 2004/ 052343 PCT/ | B2003/ 005629

Aver age Percent Wi ght Average Percent

-41- Tabl
Pol

e ll.

ymer No.

woelgoea343lype Gain Weight Gain (0.01 M (dry tRPCODIE2003405629
HCl)** HCl to 0.5 w % "50% hyggol yzed nodel

Cel | ul ose Acet at e,
Cel | ul ose Acet at e,

9.7 2.7 Acetate content
8.7 1.0 Acetate content

oil") 1
39. 8% 2

43.3-43.9% 3 Cellul ose Acetate, 27.3 -0.7 Acetate
COMTent = 39 BBpindiafeedener ated 933 03 s utose
film5 Cellulpge Acetatp 2.0 5.0 Butyrate Acet at e
TSI TR a0 [ G 64 0] te Butigrate
Acet Qpﬂ%}% t ﬁ}/dﬁypgé% §h' ilul oge Ecepate .1)37 1.0 102
But yyrat e Ace%gﬁa‘ &R e? . 9% |8 Cel | ul gse Acet af
4.012.7 Prop 8@&'&& cetate  contlent =1. 5%
Succinate
11 | Eudragit Polymethacr | Rohm & Acetone 33% 178
RS100 ylate Haas
12 | EVAL EF-F | Ethylene/Vin | EVAL Commercial Film 13
yl Alcohol Company of
Copolymer | America
13 | Shellac Shellac Spectrum Acetone 41% 135
Gum, Gum Quality
refined Products,
Inc.
14 | Ethocel Ethylcellulos | The Dow Acetone 1% 89
S100 e NF Chemical Co.
Premium




9 Cellul ose Acetate 9.7 -0.3 Phthalate NF 10

Hydr oxypr op
wEemgiosaste 1

Et hyl eneN n

yl
1 Pol
yl 9.7 34.0 A

cohgh. Copol ynmer 13

12.3 1.3 Methylcellul ose Acetate
nethac late 15.3 14.3 12

PCT/IB2003/005629
Shel | ac

Gum 4.7 36.0 14 Ethylcellulose NF 4.0 43.0 Prem um
**Average of three filns. Average Percent Wi ght Gain

= [ (Final

wei ght
XabfouWo 2004/ 052343 PCT/ | B2003/ 005629

initial

Initial
-42-

wei ght) /

wei ght ]
Exanpl e

2 POIymersTused as coat| mgA\PE?é&‘é’ Pél’béﬁt[\/?elgﬁ‘tk— Average Percent
a ,}@%tr e Y AR&ST a e Vv ty of do
fsci;)r6 o?\‘ot'he msent ){pnverltlga}yy@%;rglq%l Nt O f?ﬁ-fi O%aglcté/?%%%
described ipn Exanple 1 [Tr s were expose, h o‘Polyzed model oil”)
I IIUI VLIUUdI e&WéEIACEtS&)é (.I etar Yy 59!7 Ti Xouanres darrd
nmodel m xturg tétle'&itu f4Lig|a use environment ¢ontaining
a substant gamunt” o di etary fat and/or dietary
fat—diygest et Dense—f+tn the—ratert+at
were cast fr%&%&élé?tﬁ%%ol utions. %‘hr ee grade¢s of 10
et hyI ceI I uI 01%3: /co)cel Sr) SlOO Et hocel l\/|7(), and
(CA39§ 10 3 E?SSX fed,| Filns O%L?%ol ymer bl ends -0.7
(Et hocel Sl g g “eAs8 -10) 10 were al so used. Small
oo nf . oulfanf filne (10 20 o drv vwol aht )
preet L ISP T o XU O g Uiy —yvergiity
wer e 21pI acedégl r@S?i Yo MFD|cont ai niRP 3 wt % of fat 03
conpopents Fhg—tesi d—The solutions—werelshaken at ... |
37C t8r at | e8lossdf\BRlE s| The filAPpi eces were 5.0
recover ed, Rityeade. c| ean, and wei ghed. The results are
t abul at ed befeRP®n Tables|I11 and 1V; the fofnul ations
used in 15| $¥HeMF2A0%res dre given in Tabhle ¥V As
shownBi n Tabfelluase Acgfate ¢ hir ee gr ade8 of Et hogel wer @3
swol | en by cB¥&&lic acids, by many nonogl y¢eri des,
and by trig|fesdatedes Se. gl, tributyrin). The Ethocel
mat eri al s a| onteiiy osignificant swelling i the
ni xt ufes of | Cellwiase Asstatounds. ThesB3nateri al $ 1.0
ef fected, whBwy®®l | en, wei ght gains generally in
excess of 2pAogtate
content=29.9%
8 Cellulose Acetate 4.0 27
Propionate,
Acetate
content=1.5%
9 Cellulose Acetate 9.7 -0.3
Phthalate NF
10 Hydroxypropyl 12.3 1.3
Methylcellulose
Acetate Succinate
11 Polymethacrylate 15.3 14.3
12 Ethylene/Vinyl 9.7 34.0
Alcohol Copolymer
13 Shellac Gum 4.7 36.0
14 Ethylcellulose NF 4.0 43.0
Premium

Initial weight] X

100

**Average of three films. Average Percent Weight Gain = [(Final weight - initial weight) /
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20 The data in Table Il show that the cellul ose
acetate material showed little weight gain or

weaeitiosasgd i n al | conpounds tested, indicating PE/IBAGHD629

acetate will be an excellentygshoice for use as a
coating material that does not change in the presence
of substantial anpbunts of dietary fat or dietary fat
di gestion products. The data in Table IV show that the
@{m Jbl ends al so swelled considerably 25 when
exposeg to the fat conponents eval uated. These data

i ndi t hat [Ling of .th terials based .
Et hoodTOLoTg YRS Ee ORI oy AR DR DR Baeh ) 2
Tonaal Yeee dea W 2004/ 05233 PO L B2003, 005020 o
eri des. [ ) - 43
RBPDLT EGBEP 1o dro BN o8 SRPS PN ) Comants of detary
gfgt mgtﬁés ﬁiclhmﬁﬁl nﬁ(tjth@é slmuVithgEt Uneasiv 8ir@ﬁﬁ@ﬁ2 gorfi}émﬁmgl%O
‘hoxylic Acids Butyric Acid, 2 )
s St dasTest saion Sefaey Bt ABedion proputls; qipnge fims of
DD B e or a1 1 1 N KD NDBa L eort o 24 ND
mui t or nol i neol i n
NBUNS S 1 oeRn S, R REORE) VAR08 2 e of £6/ubs asstate
A3BROD Weyd bxardinél. Nfﬂnfs%f%gli/nieﬁ’% hed g%ﬂe’ce_%@oo?éﬁﬂj_ @R%bs-10)
15 Triglycerides Triacetin 11 ND ND ND Tricaprylin 71
NFerg Rispaiseq SRl pieces aldte rasubm fils (1Pse0une dwwaighilyere
Qthcealn 8.08%1APD&ohtainiiievtoflof fabedtipdMentiBethg tBslIUThS A
Model QI 530 ND ND 7
solutions were shaken at 37°C for at least 20 hours. The film pieces were recovered,

wiped clean, and weighed.

The results are tabulated below in Tables Il and IV; the formulations used in
the mixtures are given in Table V. As shown in Table Ill, all three grades of Ethocel
were swollen by carboxylic acids, by many monoglycerides, and by triglycerides (e.g.,
tributyrin). The Ethocel materials also showed significant swelling in the mixtures of
these compounds. These materials effected, when swollen, weight gains generally in
excess of 20 wt %.

The data in Table Ill show that the cellulose acetate material showed little
weight gain or swelling in all compounds tested, indicating cellulose acetate will be an
excellent choice for use as a coating material that does not change in the presence of

substantial amounts of dietafy fat or dietary fat digestion products.

The data in Table IV show that the polymer blends also swelled considerably
when exposed to the fat components evaluated.

These data indicate that swelling of the materials based on Ethocel is caused
primarily by compounds produced by hydrolysis of the fat: fatty acids and
monoglycerides.



Products C 50% 600 47 360 4.3 Hydrolyzed Mdel Ol
Mbdel G 1 800 ND ND 7 Products B *ND = not determ ned
WO 20080823dmble V5 10 15 20 WO 2004/ 052343 PCT/IB2003/005629

PCT/ 1 B2003/ 005629

-44- Tabl g44.V Test sol ution Wi ght

Gain wt % Cl ass Materi al

95/5 90/10 80/20 60/40 30/ 70

Bl end Bl end Bl end Bl end Bl end Carboxylic Butyric Acid
47 29 33 30 22 Acids Caprylic 91 150 Dissolved 96 210
FGbfb fl €i ¢ Acid 280 190 260 170 12 Monogl ycerides

mwmpfgg—r‘—%% ! 70 86 39 n WDnODWé{éH tCarP(widh) 32 42
58 for ¥é%g 210 2%&:@ 33 Ethb é@ll\mer | B Scel CA398-
Tri capryl in 75 ilo 78 dapdri butyrl n 120 19{5g50 10
%%gb%bc%%st g{gdel @] b 15 30 23N|§»1_ 15 5025; 270 16
oI yzed Mpdel O ight rajgo of nNp
Et hocel S100/ % -10 in the blend ** See Table V
Oleic Acid 77 410 190 10
Monoglycerides  Imwitor 375 10 10 ND ND
Monoolein 12 ND ND ND
Imwitor 312 13 13 ND ND
Monolineolin 24 ND ND ND
Capmul MCM 96 ND ND ND
Monocaprylin 110 120 85 18
Monobutyrin 130 ND 55 22
Imwitor 742 230 230 220 15
Triglycerides Triacetin 11 ND ND ND
Tricaprylin 71 ND 67 18
Tributyrin 340 ND 260 17
Mixtures** Model Qil 50 8.3 100 6.1
Model Qil >500 ND ND 8
Products A
Model Oil 530 ND ND 7
Products C
50% 600 47 360 4.3
Hydrolyzed
Model Qil
Model Qil 800 ND ND 7
Products B
*ND = not determined
** See Table V
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Table V. O
tripalmtin,

Model G 1 75%oolive oil, 18%
1 %lecithin 50% 37% ol i ve

Conponent s
6% tributyrin,

W@R004/038436 Myver ol 18-99, 23%oleic acid, 9% PCT/IB2003/005629
tripalmtin, 4% Hydrolyzed lggitor 191, 5% palmtic
acid, 3%tributyrin, 2%butyric acid, 1% Mdel Q|

1%l ecithin Mddel Ol 42%oleic acid, 20%
18-92, 7% i ml91l, 9%
6% tributyrin, 4% butyric

nonobut yri n,
Myverol 18-99, 8% Myverol
Products A palmtic acid,

AGbfb V2% monobutyrin, 2% lecithin Mdel Ol 51 %
oleic acid, 20% M/ver [ 18-99.  15% Myveraol 18-92 6%
tri but yieshsolutPnoduct s |B 4% but yri ¢ Weight Gaim (wt%)*
nonoGlasyri n,| 2atesiel t Hi n 9%t5del | OPP/181 Po 80EOc hci6d/40 30/70
20% Myverol [18-99. 15% Meedol| 1Blead. byPBlandbut yBlend Blend
Pavblonytics C 5%BubyricvAdicc |aci 47 3% no@Bbut yri 335 Exan#@Oe 22
HAcidsont r ol | edCapeyliease |t abPet s |cont& ni pBissolved 96 210
pseudoephedrjiacel and cqated witih ethylcellul ose were
manuf act ur ed QisicfAmid ows. 280r st|, al198l end w2l pr epar&dl 12
dvaricglyoenips | Montioagrylivt|% p8@udoeph&dri ne HZD, 3|4 6% 39
hydr oxypr opyln cel | ul o§e and 21. 2 wt % nm crocrystalline
cel l ul ose. Thaordbatyeinwas et grandBated i @2a PrK 42 58
processor andmwiter B |Theoodr 1 ed gzanul gt 1 930 was mdsgl ed 33
USrig@edtids! T ZPRHcapiylin M| T, 76hen mxagd 1h a4 bl enceyr . 26
The dried griafnguiihon [(5%X W% Y& D| engsgl W thigo 58
MigiRSFy ST al|ifdel ORT TUT 0Ses (40239t 99| mikled usi;ﬁg al 15
Fitzpatrick [TBjol, and [DIejgied [@agapgn The jgdnal ggg 20
was WO 2004/ ogCl/ 1 B2003//005629 45 prep ared y
adding 0.5 \!]zt pdERBfesijum stlear Iate and m xi ng. Tablets

l T ; e WeT € TTede
uwg ']éﬂb%ﬁ)f% Y 91(50'/C0§ arj)r/mﬁg ?gtéh%r ess using 7/16"
lUUI g and—a target—tabtet—weirght—of—537ng—The
ct)a{btfévwfelr eI t hen cciet ed wit hF an asymTet r| c
SAR: A O A 1 0
;M@g}p}%\,_—zg an blivgoll; in, &% tribmityeihy 1% jegiihin
&% ai ni ng §273¢ o Qv Ollc B %YMW 1 48154% 29v4talgic acid, A% {fjpgimitin, 4%
d&fﬁilmh ene 'n%61913§%paé'ﬁ8'660'é Weop3tyrisy RSA Rubyriciacigs 4%
(¢ st anAenebuinn. 1%eGi0m  was prepared by m xing
tMedal Gilngr edi 4% sleicracigl, 2Belvyvsro! 18198, 8% Nagro! 18-PRe’% iM191, 9%
dyaduqiyAsol ut ayRitigasid ey titedyripod erutyiggrids 2%dpenebuiyrin, 2%
perforated cd8¢thiy pan 10 (HCT-60_ Vectaor Corporatiaon)
UMedey Oine s pir iy glgis, acig, Qéﬁ%d\ﬂwemléB@ﬁ 3% Miiverel h8-936% tributyrin,
Products B 4% butyric acid, 2% monobutyrin, 2% lecithin
Model Oil 51% oleic acid, 20% Myverol 18-99, 15% Myverol 18-92, 6% tributyrin,
Products C 5% butyric acid, 3% monobutyrin
Example 3.

Controlled release tablets containing pseudoephedrine and coated with
ethylcellulose were manufactured as follows. First, a blend was prepared containing
75.4 wt% pseudoephedrine HCI, 3.4 wt% hydroxypropyl cellulose and 21.2 wt%
microcrystalline cellulose. The blend was wet granulated in a P-K processor and
dried. The dried granulation was milled using a Fitzpatrick mill, then mixed in a V-
blender. The dried granulation (59.8 wt%) was blended with microcrystalline céllulose
(40.2 wt%), milled using a Fitzpatrick mill, and blended again. The final blend was
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inlet air tenperature of 48C, an inlet air volunme of
300 CFM and a pan speed of 15 RPMresulting in an

w@g00a0eR3e3 ¢ coating on the tablet cores. A tarPer/1B2003/005629

wei ght gain of 99 ng was achimved during coating. The
coated tablets were dried in a tray dryer. 15 These
asymmetric ethylcellul ose-coated tablets were then
coated with an i medi ate-rel ease | ayer of a second

Bréithred Sy dddirg @‘EM"V_‘%adrﬁgluﬁﬁétéérbtéld?ﬂ rﬁlQlagl Mgble@tontaining 240
aqueous solution of 2 W% cet| rizine and 3.
gquq{tpgess using

dngalpsepdearhedyneCiyvers rege fiomsiais Rignd Qﬂa EQSPy

I7ME” mn§5ﬁa QX BEQAMEL Gyt leF sgﬁmgn_d hydr oxypr opy!
met hycel Tul ose), Col orcon, West Point, PA was prepared

and mﬁ]%dcofr&r ‘1"5639%‘% éc%q%é?%tlzgp )Hﬂrn ﬁlc@f&ﬁ%‘lb@%t I brane

| ayer was app Pdse Coat e l'ets
ifornged ipethe phasethversini mgcqsardls(c}a@d 60L)S patands 5,612,059 and
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erature of
|wtf%epolmthylmﬂ glmol 6850 a&ﬂ)GﬁwP/mfobtavlqua\lnlospéléfdjoml smdard 100

e T A braGe bR 7 B8 RS I PR Gl
CHel goatingn sollittnrewashaplieti énthedalbletdcangs in eaparftsated wasting pan
S e casn D) GaiTB 2re RRY S i & i migain. an
hiet @Kmmhr&cﬁwggd: oatﬂnmtldlr hyldm)QfBQO;QFIM and a p()jadn speed of

t
B QPR B A tiroopeinG opiiee Bbist PisSe dy BitFDfeloRt
Vgiein &9y ingdvadsachireed abirgs c‘oatung aThecbatedtabts oatd thipdiam tray
% HCT- 60 Vect or Corporation) using one spray gun,

Mliet air tenperature of 84C, an inlet air volume
of 300 CFM a solution spray rate of 60 g/mn, and a

pan spEhese @syEliGEYiTsa-raated Bhletsayars Yrpgoategevithen
RiffedRho Pé?@as%‘?%}é} bPAsddhd %ﬂ[gaX@(EFM@t iFbr #@ c@ﬁ’lémce coating, an

coatl1 ng ed to eac anpl e
CGunviepe $cét¢tlon@|f dad% aedititiea HCtayst %P mt%glq@g &lpadep Y&l 910

20l aa ot bl nchoB IR SaLbk annRRaANG),
vmethmeéplas@dccl@moa; WeealgPaint, BAwescnreRareibanshated fas 2rours. The
Seefiridhes ‘bwgirﬁpﬂé)é % apfigh Itdjihg}% r oﬂ'ulgéle éaa‘&édp blets in

m Crocrys ose cesse eSCH ged

i perfortedrpoating parréttb%ﬁ@ \é@rt@raﬁ?mpmrgtlczn@lswg e spray guns, a

P

PSP SBRGTP S A miEs FoEAE iR D) 748 S o o
t 2801 @EM\EBH altancbeed 6f ‘BB4RPKy Enblagh solttioa vwrafmyﬁé luetll 10 mgA of

Cé)r% ed. apbheda{oeggho%glegsymmt ric cellul ose acetate

The immediate-release cetirizine layer was then coated with a taste-mask
coating. For the taste-mask coating, 10 wt% White Opadry® YS-5-18011 White
(major components include hydroxypropyl cellulose and hydroxypropyl
methycellulose), Colorcon, West Point, PA was added to water and mixed for 2
hours. This coating solution was applied to the tablets in a perforated coating pan
(HCT-60, Vector Corporation) using one spray gun, an inlet air temperature of 84°b,

an inlet air volume of 300 CFM, a solution spray rate of 60 g/min, and a pan speed of



nmenbrane, nade as disclosed in US 5,612,059 and
5,698,220 as follows. A solution containing 70.2 wt%

wW@e®nosm343 18 Wt % water, 2.6 wt % pol yet hyl ene gbgrmB2003/005629
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3350 and 9.2 wt% of cellul osggacetate 398-10 was
prepared by m xing these ingredients in a 15 sol ution
make-up tank. The coating solution was applied to the
tabl et cores in a perforated coating pan (HCT-60,
VLRI, @%G@'f SS1UtRRwas SR e 8 MRt DB rAY oiHAtin@waSE |ed k&b&ch
of 135 nL/nin, an inlet air tenperature of 45

itablet air vol une of 300 CFM and a pan speed of 14
RPM resulting in the formation of an asymetric
cledmplg 40n  the tabl et cores. A target weight gain of
92 ng was achi eved during coating. The 20 coated

t abl et SoRiEd FHIERE thfeR &h%lﬁb’ Mﬁudo@‘l%ﬁh@ afd coated with an
Sunepitron tablets coated w | cel | ul ose wer

nefyOTeglfie pelylogs acelateerating wef%mana ApluERLRSARYO Y- eﬁ'ésrte%l blend
gﬁ%g ﬂ‘ggé%g cént%ur%g%!?@ RAR ﬁs%GHbep%egnﬂé R, %Wi%? h?&‘oﬁypropyl

% anhydrous |actose in a

nfelelose ppe 21.20vtsmigrogryrdginesealiHose. eemdanr@cewggd asl ee%pr@ﬁa in
aE)EHr&(pIQ @aﬁ"éb@é %té/iﬁﬁg Eﬁ@%&&%s%&&pﬁeﬁﬂé IEFC‘I were made from

onpact or. bbons wer'e mlled throu an
ot@@l hlengt omag r@araﬁablat esavendf/dRAdisglingand ajg@tﬁal@et waigilat of
fif3hgbl end was prepared by adding 0.25 wt % magnesi um
st eargte and m xing. Tablets containing 10 ng of

d bl end t t ab] et
30 pr oo e TRESc- A RMTE aOioiE n iRk Shti s R
amc_el_r/anlbléagxggm?céé asbéglgtlosmi ighus $61 308D amdp, 69&22Déb4ﬁ00ct519534ﬁsolution
P
AT 0 6 a7 esiane 15 REAIasT 28 Pk 6oy FiEne Bk Sago and
f@lzlv@%ia)f céllutssketceiate 33R1Gwvas pgpadd Dy wiking these ingredldhtOin a
ﬁéﬁgjtmw@%@gﬁ@ T&pfeg th " Bgﬁ/gg la@pl%‘d&f ﬁ)ﬁe%’awg{ éeorrés iﬁ 'a5
epdrorated b%dtmg @af EHOg@GLVs&tmp&aﬁ@Q uping IBhe rsfbrav@ln a spray
r ’ Xin t hese | ngr nts.|n a stainl
DiRe! BB, $h el S SRRt A0 CoerR b gl el e g SR CFM,
t &kl £parc R of 14 RAME réSUltin @l tHeGdrinialiBn BAdn &gymnrhbilic 86ating on
gc or Cor porat i on;v usi ng one spray sol utj on

pdsPIstLePEesof 9y VRioht 9 %Ofo??tmﬁt""aéuaﬁﬁ'?\é?ijp@wﬂ&% tingg The
28ated ABRts Wetk Sfiedin’a w&a}&g@r of 40 CFM and a pan speed
of 25 RPM resulting in the formati on of an

asymmetric coating on the tablet cores. A target

wei ght gain of 60 ng was 10 achi eved during coating.

The coated tablets were dried overnight in a tray
dE¥¥PPle Exanpl e 6 Sunepitron tablets coated with an
asymmetric cellul ose acetate nenbrane were

manuf aSunapébnaablétsicbaiad witRiethgtcelldods veard nmwansifaziuepdaz tbllows.

CPiFEtt,aé mar%;wgs Zre%r(yeod containing 3.7 wt% sunepitron, 8.3 wt% fumaric acid and
87.5 wt% anhydrous lactose in a high shear mixer. Next, 0.25 wt% magnesium
stearate was added and a dry granulation was produced with a roller compactor. The
ribbons were milled through an oscillating granulator and blended in a V-blender.

The final blend was prepared by adding 0.25 wt% magnesium stearate and mixing.
Tablets containing 10 mg of sunepitron were made from the blend on a rotary tablet
press using 11/32" standard round concave tooling at a target tablet weight of 300

mg.



15 Sunepitron, 8.3 M% fumaric acid and 86.0 wt %
anhydrous | actose using the procedure outlined in
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and a dry granul ati on was praguced with a roller
conpactor. The ribbons were mlled (Fitzpatrick JT
mll) and blended in a V-blender. The final blend was
prepared by adding 1.0 w % magnesi um stearate and

m xed.Nekahesres RBleoRtcaaN Bt fdlotiBagymnidie ehidBellulose
substance were made fromthe blLend on a roti\(w t abl et

pRerBlrang as fljowa. A solution soptaiaig S sty E0-2 ¥tk ng
aéop?odaﬂblggﬁ 4%%' &ﬁaﬁwlsghmwbva@m 5Qt% BI% thyleh88lye63880 and

were coated wt por ous as mretrijc ceI ?IOSG acet ate
fetEa gEhyigsliyiese, (Emce'/ﬁt%*?[ﬁ QS’:P%'@M@uWﬂSrPéeF@Ze‘b Yrgng
ARr&dQ edné&sﬁh %Péinlésiz%i&e@péya@ﬂ Th%%ogtmg 418bh wae |anl%dﬁo the

wt % wat er, . wt % g a;Fgcero 0 wt% 25 cel ose

A@@@tw@%leg@eﬂesat%@ PG palt @ h!ﬁT-' X %0 tq?é@%atlon) using one
Ssib%ﬁ]neé‘géluﬁcfh ?ré} RSB /mitt ﬁﬁ butts %ﬁ%mp&gﬁréé’@Tﬁg and

n was i'ed to the tablet cores In

peiet air velurae ofcKEET Mgansempnspraad pf 30 RFdL tl’QﬁU|t@@ﬂfb’6‘|96me@ﬁ‘|i|Pn of
'*é?’n' rﬁ% m%?ricsébraﬁé(gg St fhe 1301, AtaR t@% §hf ghif oPé(P AQ was

, an out alr tenperature an inlet air
\ag:h@md dfringaoairg. Thermpateddalbiets yeseldidgd Q@rWMm a tray dryer.
resulting in the formation of an asymretric nenbrane
30 on the tablet cores. A target weight gain of 45 ny
was achi eved during coating. The coated tablets were

%F?‘?‘ﬂg ernight in a tray dryer. WO 2004/ 052343
03/ 005629 -48- Exanmple 7 The

pseudoephedr.i e contai nj,ng tabl ets |l es 3 and

P SR b Fi poPsar I S ABBITeiie SRS e A Bl e branc

tvesrb @shriufacl}ed agtoudwsomraea bmﬁeﬁasgirbﬁare@ edhtaming B3 wt%
ed breakfast m xed

or in 500 nlL stan rd bl en
\r/?‘{f}‘?loémﬁu? Aidep fﬁmaﬁPég'f’laﬁ‘g 6:Q i /e 8 2RBYH S IPRES@ HSY
(@&%d&é:&)uthﬂ'é&ﬂn BixEmpfss. PReRaT O WtFSmbGhdsUe stealdté Slas added
of nonopasic pProéaSSl um hoslphate was_di ssol ved

.ewdz%@fmawa {REVES. @MRECHTNTES fiPbeRs were

hﬁﬂié@mﬁsamasmmg@nwuéhdé@@] aV-méndeat ehe ﬂﬁl@l blemarmsned
hosphat e sol uti on.

with the potassiu
ﬁﬁﬁ%@réggm deliag 1- %W@Pwag ﬁaumr%e%ﬁecﬂndtfﬂ'éeq eE%H'%fﬁﬁgntammg
s M@Io@fhevma agbdtsicRdvdre n?ao@ frdin Theblédt Eh 8 r&amamdpﬂéas

hydr oxi de ter was added for a final vol

1656t 1/3 rxtrageesy @%”B@‘@dﬁ?‘é@ 3 & tpgef @R&et WP&“?QGWH_mQ
of SIF was added 2 pieces of white toast with butter

2 stNexpsthetoreaewsre éoated with & asiobs asymmetic 2elbdage acetate

S‘rﬁél’ﬂ%lng %s ir&IloRE.t W&olution containing 52.9 wt% acetone, 10.5 wi%
isopropanol, 22.0 wt% ethanol, 2.6 wt% water, 4.0 wi% glycerol and 8.0 wt%
cellulose acetate (398-10) was prepared by mixing these ingredients in a stainless
steel vessel. The coating solution was applied to the tablet cores in a perforated
coating pan (an HCT-30 Vector Corporation) using one spray gun, a solution spray
rate of 32 g/min, an outlet air temperature of 25°C, an inlet air volume of 40 CFM,
and a pan speed of 25 RPM, resulting in the formation of an asymmetric membrane
on the tablet cores. A target weight gain of 45 mg was achieved during coating. The

coated tablets were dried overnight in a tray dryer.



8 oz of whole m Ik or about 250 nL 8 g of extra
butter This solution was m xed in an industrial single

W@ p®eaisdaay i ng Bl ender. 20 For dissol ution testBCT/EB20¢8/005629
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dei oni zed water, pseudoephedrisge rel ease was neasured
by directly analyzing its concentration in the 1000 nL
dei oni zed water receptor solution as a function of
time. The receptor solution, in a dissolution

gleys (Hanson Di ssoetteTM Autosanpl er, Hanson
Resear ch Cor porati on, Chatsmorth California) fitted

ith d d 7 d held
ot 37 PRl o g Ll Bl s B et
paiesotldiep estird axefoll@ise aabibisvasrertestsd inet®0bynL deasmmmalvater (the
208388, Gk 5L P Wikl Bl 5D SRl o
sibiestife duid icostainingi evay ragpBEH/SIF ). ( URPSFweas preparsdakédliows.

6§ 8 oL Roffbapls Midsslinl biSplbts R SHRORER LA tuater.

prsmm&mhle df 0.0¢\ siee hydratidowas wiied wl’ahals)omdousatérgarmn

H'?rie%% { lﬁg pB 3@@%@0%&’%!% l/l%%(gggggf pancreatm was

Pﬁﬂeﬂﬁﬁmﬂé @H&ﬁ Fig?>) resdl%g)sdutwg i Rdibisteato 6|.55:E 6.A%ith 0.2 g
an cant 0|umotan oate, an
A% Brarpge. WAL hah aoy, 2P A R St ibRLS: o

sumTarl zed in Table VI, show that the anmpbunt of
pseudoBheBBiSHe was prepgted asiialiawsh d or288Inel: of S5 avascdded h
cellul ose acetate tested in a 5 high-fat use
eihpiecexmfmttite(tdadsewaﬁsamﬁrF sol ution) ranged from

gnfol tcg 1.6-fold that of the same tablets

B%\? Pl a use environnment that does not contain a

s@bzsbﬁnﬂshbﬂomnount of dietary fat (distilled water)
%tween 2 @ngl G%Eours after introduction into the use

9% CANRESEr  the tablets coated with Ethocel
st onetivieole milket gbcilt 250 mel ease, with the amount of

eu ine released from 10 the tabl ets coated
F B BRI Rer

"tested in a hi gh-fat use environnent (the
SBB/ SIF solution) ranging fromO0.3-fold to 0.04-fold
that of the sane tablets evaluated in a use
envi ronnent that does not contain a substantial anount
of hislsellforywaamixediis tin lindedtriabsiegl® spbed Weeing Blamdr.6
hours after introduction into the use environnent.

TedH dissWlutiorFieatERlsthgtlefiheRe wAss 9&% B@pﬂ’i’eh% iRRl288 528 measured
Ratio Time % "SBB/SIF'/Distille (h Distilled Water

dpedirgctly gealwingdis qepesrii@tion iy the N,'A(}O mL elonlzed water receptor

solution as a function of time. The receptor solution, in a dissolution apparatus
(Hanson Dissoette™ Autosampler, Hanson Research Corporation, Chatsworth,
California)’ fitted with standard paddles, was stirred at 75 rpm and held at 37°C. For
dissolution tests using SBB/SIF, pseudoephedrine released was measured by
residual analysis of tablets that were in the receptor solution for the specified times.
The receptor solution, in a standard dissolution apparatus (USP Type ll, VanKel,
Cary, North Carolina) fitted with standard paddles, was stirred at 75 rpm and held at
37°C. In both cases, pseudoephedrine concentrations were measured using an
HPLC method using a Zorbax Stablebond® CN column with a mobile phase of 50%



Tablets 1 02 NA 2 33 1.0 4 1522 1.5 6 29 46 1.6
Ethocel 0 O O NA Coated 1 1 2 NA Tablets 2 7 2 0.3 4
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Several of the tablets fromthg above tests were

exam ned visually after exposure to SBB/SIF. Tablets
with ethylcellul ose coatings appeared to have

absorbed fats or fat digestion products onto the

A VAGsPO 6@6@75?)%3 BRneRLRTIRS ¥ /Lds!ddlunﬁ)()ct@ﬁ@s\élfonate and
art|a2|' Inside. In contrast, the cores of the
tlﬁbﬂ%t?@thm&tﬁ%ém ul ose 20 acetate coat i ngs appeared to
be dari,d d’@sﬁlt@%f fRNESS, sumrﬁérfz&aﬁ]féb@évnghéﬁm fHeHnount of

unchanged over t course o e experi nment

TseudEhhedrnepaeAsRYi0DB fedsBists coated withcgiiyirse %:eﬁa’ﬁ%tested ina
I §
%@Wa? G4d %@?@ngos e@%ﬁ@%@ﬁ&%@@d i 161{ @Iogt% 1.6-fold that
fcémﬂ sameiablets evalugirsiin adisagheronosst thﬁh@ﬁﬁﬁrﬁoi é@ntalﬂ\ﬂo-
%s@ﬁ@ 59%&% Sty Y&tg&s@ é{l@é{ér)ocﬁ(wé’&{ . Qﬁd 8hods digAst

seven et ween se ets wer
amﬁdwpmrent@dh@ Hereenvirgemenly Howgver H]ed@blaismoewg WwithHhocel
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sbe }a@dﬂts caatekwitfoEthgcy terﬁtemrn@shlgh -tad pseaamwrﬁgmanm@ﬁ%({SIF
Eﬁ)ﬁ.@iéﬁﬂ%ﬁglgg ﬁl' ¢35 'f%&’tooé %@ o fh%ﬁ(%‘f tgé %\‘ﬁé Ea%lét?@%élué@éd @ a use

@nvisbnrnery thas |doem ncpt@ataweassubstamﬁaImqmbofgd?;tan?/liaiﬂgégllgd water)
7 - h
RS B} B oS aerEdtod fio'ie BRL ERyPpleht. oG

wherein, as part of a cleanup procedure, plasma 15
d with sodiumhvdroxid

i ie@mple &t depsed. | Pseudoephedrine Released Ratio
Time % "SBB/SIF"/Distilled
(hr) Distilled Water | SBB/SIF Water
CA Coated 0 0 0 NA*
Tablets 1 0 2 NA
2 3 3 1.0
4 15 22 1.5
6 29 46 1.6
Ethocel 0 0 0 NA
Coated 1 1 2 NA
Tablets 2 7 2 0.3
4 27 2 0.07
6 46 2 0.04
*NA = Not applicable

Several of the tablets from the above tests were examined visually after
exposure to SBB/SIF. Tablets with ethylcellulose coatings appeared to have
absorbed fats or fat digestion products onto the surface, with the cores completely
dry, or only partially damp inside. In contrast, the cores of the tablets with cellulose
acetate coatings appeared to be damp to the center, with the coating remaining

unchanged over the course of the experiment.
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were extracted with ethyl ether, and then
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extracted into 0.0085% aqueadg. phosphoric acid. The
sanpl es were then quantitated using a CN phase

anal ytical colum (Zorbax(r) CN, DuPont Chromatography
Products), an 20 isocratic nobile phase consisting of
2o%4mgetgoni trile and 75% 0. 0025 M potassi um phosphat e
rmnoba3| C, Wth UV detecti on (Kr atos 783 ul traviol et
det ect
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ieerateE Tnhpde e tia netuatiBLs Pt el deso. The fes

ssumferts werd dbﬁedTiah‘hlﬂjtéé after eafir@va Nigh f &radkfdsieBhsisting of
concentration in the blood (Chax), the tine to achieve

the myLRdSLEORRABLRIHORLN  the blood (Tmax), and

the area under the concentration in the bl ood versus
ti me 3Degaf fried (nAlU@Fr during the 48-hour test. The data
show thai-et Be bQ@SﬁX and AUC for the fed subjects were
only 0.06 and 0.09-fold that of the fed subjects,

whi | e Gramef hesh browopotetepel t hat of the fed subj ects. WD
2004/ 2003/ 005629 -51 Table VII. Mean

Pl asrraoésé%éﬁ’vﬁ ﬁhlgrl ne Concentrations for Controlled

e
Fndiyzed using R Cmettmdayhereis asepaet@f NA:Ieemue psoeeguzempla@ma
SR 1 e A Ty o oot e, ©
Mnyl@rapaoplgmme added. The samples thus teated were extracted with ethyl
ether, and then pseudoephedrine and internal standard were back extracted into
0.0085% aqueous phosphoric acid. The samples were then quantitated using a
CN-phase analytical column (Zorbax® CN, DuPont Chromatography Products), an
isocratic mobile phase consisting of 25% acetonitrile and 75% 0.0025 M potassium
phosphate monobasic, with UV detection (Kratos 783 ultraviolet detector) at 208
nm. Sustained pseudoephedrine levels were seen in the fasted subjects, while low
pseudoephedrine levels were seen in the fed subjects, as shown in Table VII

below. The data show that for any time from 3 to 24 hours after ingestion, the
concentration of pseudoephedrine in the blood for the fed subjects was less than
about 0.11-fold that of the fasted subjects.

The results are further summarized in Table VIII, showing the maximum
concentration in the blood (C,,ax), the time to achieve the maximum concentration in
the blood (Tax), and the area under the concentration in the blood versus time
curve (AUC) during the 48-hour test. The data show that the C.,.x and AUC for the
fed subjects were only 0.06 and 0.09-fold that of the fed subjects, while Tmax Was
2.96-fold that of the fed subjects.
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Table VIIl. Summary of Fed versus Fasted Pseudoephedrine Delivery for
Controlled Release Tablets with Asymmetric Ethylcellulose Coatings

ltem

Fasted

Fed Ratio Fed/Fasted

Crnax (n@/mL)

Tmax (hr)
AUC (ng-hr/mL)

364 +£75.2

122+ 3.

3

8760 = 1950

21.8
36
795

0.06
2.95
0.09

Example 9

15

The CA-coated pseudoephedrine tablets made as described in Example 4,
were tested in vivo in an open, single dose, randomized 3-way crossover study with a
7 day washout between doses. Subjects were randomized to one of two groups and
received pseudoephedrine (240 mg dose) on 2 separate occasions: under fasted
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estimated using the linear trapezoidal nethod. AUCO t

wam4esasenpol ated to infinity (AUCO_.) by the BOOIB20e8005629

of 15 Cest/Ke,, where Cest isgshe estimated plasna
concentration at tinme t based on regression analysis
of the termnal |og-linear phase. Nom nal tines were
used for all calculations. The pharnmacokinetic

%H&W&ﬂseéﬁd Mo pHdRaRbEd a%%h%eﬁf?&fl bloBd @aﬁ@%le& t0«}(‘§;|[reacolIec:ted for up

reatments are given In
wava bourg@iter Sh dosg famepaggemenpof F%Ud@' dmr@rln bipod etpsma.

and fed drug rel ease, respectively. Correspondi ng mean
Tmax \F&Jeumphemmdﬁi pRismb.whsassdaykll. uiding3h& vélidatdd HPLAIDD
d 6780,

FstibRncE g et P a5 1A Sse) Jengatoves the range of

%.00 @800 highmlL. boﬁcéntra‘tn@hs below etk lawer |frﬁdoqu"uugtufrceh@a(se£}o ng/mL)
t t r

e houbt S Dot saante et ﬁa\r@frﬁ 0 e P B Pl o

Zﬂéta/@nmys@sf ast ed condl tions, are given in Table XlI.
The average relative bi oavai | abi | i ty of

seud [ :
gdm n?@%ﬁg@ Fpugr;sorl?c{ﬁ E?e%giogonﬁ’r 'ﬁ?%ﬁﬁs&%&%ﬁ'@ug"’r&x 3 Cel pe tlm_e of the
dtﬁﬁd}cpurmm::e af ﬁgph/slghj%gt’srﬁnagﬁhaxbygmngﬁ &ardirget observation of
O(Qé‘ gEA rrﬁaﬁﬁ-lﬁé‘ﬁr%z‘?\/éts R e‘é‘%% thd nd R ftyatitnl oﬁ@?o &43M) divided

mnistratio he ce ose acet ate coat ed
ttyliherate wondadtdore!inziviation of idgud froro dm bledd plesmariKihelhe area

SRR HE e Ly P PRNE LA onf e o o o

Rinae ofitbe lashsteasurRbleasorentsition (Adewiivep hetinataed using 1k linear

AR RSy  ALCR R B PRAG IY RI LB o

Fed/Koowbetel ©Rds Belysticatadpasnian gdneptratmanxat (tinje flhased Eh)

A8t shele of AL fod MiaefiphaR Syhrilla e werBUsEa for

FedidbaFeattiored/ Fas ed ed ed ed 1 323 276 0.85 12 12
1.00 5.9 5.7 0.97 6670 5820 0.87 2 284 361 1.27 12 12

1 00 7‘rr% %a@m&&ok?r?e’i@ E@ﬁ@etérsQﬁ Sséud%’éghg&ﬂwe%ﬁéac%f%
33 7. 0.87_7870 7070 01 294 0

I‘rQ?@“Q'C‘)tS@relQ'Ve’i'nl-ﬁaté%éb Me%(i@[@ﬁmasvaiuwrﬁs'@%t 2P and299

8 B8 ﬁé/n’?L for 7as_?e7ooor%gfiea %@%%%%8,%_9%%&%@560?&%&&% rhéan

Tmax values were 11.2 + 1.7 and 11.2 + 3.2 h. Mean AUC,., values were similar,
7120 + 915 and 6780 + 1030 ng-h/mL, as were the mean terminal T, values, 8.4 +
21and 7.6 + 1.7 h, for fasted and fed drug release, respectively. The relative
bioavailability values for pseudoephedrine, comparing the drug release under fed
versus fasted conditions, are given in Table Xll. The average relative bioavailability
of pseudoephedrine was 95 + 10% for the tablet administered under fed conditions
versus fasted conditions. Individual plasma pseudoephedrine concentrations are
provided in Tables Xlll and XIV. Administration of the cellulose acetate coated
tablets with food had no significant effect on the Cpax, Tmax, oF AUC,.,, of

pseudoephedrine.
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Table XIl. Single Dose Bioavailability (%) of 240 mg Pseudoephedrine Coated
with Cellulose Acetate in 12 Healthy Males under Fed versus Fasted Conditions

Subject CA (fed) vs. CA (fasted)
1 87
2 106
4 90
5 92
6 101
7 81
9 96
10 94
11 92
12 114
Mean 95
SD 10
%CV 11
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Table XIV. Plasma Pseudoephedrine Concentrations (ng/mL) in 12 Healthy
Males after Single Dose Administration under Fed Conditions of a Cellulose
Acetate Coated Tablet Containing 240 mg of Pseudoephedrine Hydrochloride
Subject| Day Plasma Pseudoephedrine Concentrations (ng/mL)’ at Hour
0 | 05 1 165 | 2 4 8 12 | 16 | 24 | 48 | 72
1 15 {001 | O 0 0 0 |558]243 | 276|268 | 116 | 5.5 0
2 1 0 0 0 0 0 [851]299 361|278 177 |{131] O
4 8 0 0 0 0 0 [393]278 | 274 | 294 [ 172 {106| O
5 8 0 0 0 0 0 1129 | 294 | 239 | 212 | 111 0 0
6 1 0 0 0 | 566 [27.1] 151 | 358 | 322 [ 261 | 144 |127| O
7 8 0 0 0 21 (4451823 | 215[215| 182|114 | 74 | O
8 8 0 0 0 0 0 [951[338[265 (2951141 |92 | O
9 1 0 | 641 8 1254171191 {384 | 350 ({305)152 159 | O
10 15 0 0 0 0 [ 59 [ 153 | 241 | 314 | 208 [ 196 | 129 O
11 1 0 0 0 0 | 1721121 | 187 | 214 | 206 | 148 [131}| O
12 15 0 0 0 0 | 89 [68.4 | 201|281 | 283 | 150 | 124 | 5.3
Mean - - - -- 1242|106 | 276 | 283 | 262 | 147 | 113 | -
SD -- - - - | 164 | 46.6 | 653 |49.8 |425|27.1| 3.1 -
%CV - - - -- 68 | 44 | 24 | 18 | 16 | 18 | 27 -
1 Concentrations <5.0 ng/mL are reported as zero
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Table XV. High Fat Dissolution Media

2 pieces of white toast with butter

2 strips of bacon

6 oz. of hashbrowns

2 eggs scrambled in butter

8 oz. of whole milk or about 250mL

8 g of extra butter

250 mL of SIF with enzymes (pancreatin)*




2 eggs scranbled in butter 8 oz. of whole mlk or
about 250nL 8 g of extra butter 250 nL of SIF with

W@y E2s4 pancreat i n)* WO 2004/ 052343 PCT/ | B20RGr/(K26G205629
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before being transferred to the high fat dissolution media described above to

approximate gastrointestinal transit. Dissolution data is presented in Table XVII. The
data show that the dosage form delivered sunepitron in SGF at a rate comparable to
the initial release profile in distilled water (see Table XVI). After transferring to the
high fat media the rate of drug release decreases, and ultimately stops before all the
drug has been delivered.



10

15

20

20 drug has been delivered. 25 30 WO 2004/ 052343

PCT/ 1 B2003/ 005629

-57 Table XViI.

Di ssol uti on

of

w@vepsa3edn Et hyl cel | ul ose Coated Tabl ets in SEF/1B2003/005629
Fol | owed by Transfer to H gh kgt Media (HFM TOTAL

Tabl et
Sunepi tron

# Hours % Sunepitron Hours % Sunepitron %
in SGF Dissolved in SGF In HFM Di ssol ved

in HFM Dissolved 1 0 0 4 14.87 14.87 2 0 0 8 13.27
1Parid XV, équothu&n s0suifepitfor £t

5F31Lci'v9e Bx LJJ%Ié‘

otigh Fat

11.31 30

Ifoée Cratkl 'ﬂa%lgté n@%GF

?&a%‘ﬁ‘%ﬁiééé?”

o0 Vo Vil §
\24

LQ A\ A} I_I\ull

d

te 1In
te—-R

ata are pres

IX
380

prusdhn

r7-v1f7or t he cell
8 thyl cell

1l ose

se gu@@@it ecoat ed

cld8t1éd t ablets

TAL

27.54
2464pl e

Bonpar

h\/I r‘pzl ul os

188 of Sunepi
d998d 10 Cel |

81l ase

@ron Re

1848e for
AddBdt e coat ed

26.64
30.86

ébl ets41 n Hi

7_I-n\/f-|-—'l

gﬂﬁat Di ssol |
.§8 0

4ion Me@B@4Coating T
&| eased2bd224 hrs

6023
64.60

Et hyl ceI | ul ose Hgh Fat 4.0 42.3 Cellul ose acetate
|—|i gh Fhite &lease i sanepitraimipire tabletFlreated with ethylcellulose (tablets of

I%;ﬂ@ '5%84 ORG0s8 %E&Qt
jects us

(?emle% 8f @xarﬁﬁﬁ?%mn?o

Zran

ﬁlg%ét‘?ggoqg’ %g

om ze

fmmpamy Eh@d@fe\ﬁa}e p@tsautyzd\m IablatX\Alléa%e Blhnemairalhayzl@asaﬁate in

gH"?aq r&us‘sbl%g

ects un

OU con

I ons

biris H‘u%atf%s%r%&?th?%eﬁ%ﬁ%%%@%%é?%dtté’olets

ft’mgﬂé‘da ¢tbvlceltuldsea39tates taldetss before dosing and for 4

hours foll ow ng dosing (Exanple 11A);

(2) dosin

g

OT4ble XY TEnParisorPof StindpitréARelghse for Ethylcellulose and
Cellulose Acetate coated Tablets in High Fat Dissolution Media

Coating Type Media %released in 8 hrs %released in 24 hrs
Ethylcellulose High Fat 4.0 42.3
Cellulose acetate High Fat 64.6 94.3

Example 11

The ethylcellulose-coated tablets of Example 5 were dosed to 12 subjects using

an open, single dose, randomized four-way crossover study with at least three days

between treatments. The tablets were administered to subjects under four

conditions: (1) subjects were fasted for at least 8 hours before dosing and for 4

hours following dosing (Example 11A); (2) dosing occurred one hour prior to eating
breakfast (Example 11B), (3) dosing occurred immediately after breakfast (20

minutes after the breakfast was served) (Example 11C), and (4) dosing occurred two

hours after the breakfast was consumed (Example 11D). The fed subjects ate a high

fat breakfast consisting of the following:




breakfast (Exanple 11 B), (3) dosing occurred
i mredi ately after breakfast (20 mnutes after the

whemwaksznsy was served) (Exanple 11 C), and (4)PdDEB20€8/005629
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occurred two 20 hours after thg breakfast was consuned
(Exanple 11 D). The fed subjects ate a high fat

br eakfast consisting of the follow ng: WO 2004/ 052343
PCT/ 1 B2003/ 005629 -58 2 pieces of toast with 2 pats
of but$ BfacedofOskt with 2Gstd &F bRttet €r 2 strips of bacon 6
oz of hash brown potatoes 5 8 oz of whole m |k Bl ood
was co?le@gﬁ@édﬂ‘e?qﬁ@ﬂl cally to 24 hours after each
dose. SappsepnaMehe anal yzed using previously

val i dat ed HPLC met hods. The nmean Cmax and AUC val ues
of eachogeEnary LEPWURCIARSS di vi ded by the val ues

obt ai ngd; bpRhdi@mikont rol group (Exanple 11A). These
results are sunmari zed in Table Xl X bel ow and show

that tBgod Q/a%}écfe‘arpehbﬁcéw% oL héuﬁé@ﬁer“@éfcﬁ o@@é egal%ples were
hour before a high-fat breakfast was_0.93-

ofnalyred ssing rpmv'cylswlypllcta@@blﬁair@ methds. mbme@n Cmmﬁi AUC values
d@lsé%\@h &BsiAd Pro% s J\ﬁ’dé’dsoyacﬁé %Iué%téﬁﬁe@fo? 'tl-%rbofn%l géo%p

br eakf ast, bj ects was onl

P aomEst ¥l dhesaipod® areeumeedet o BblectlX Delowangl show that the
1éAQ for-{llﬂsesﬂ&tg \ﬁﬁ? \Eygl% ddRdd § %Ulel‘iéférefaor‘i gh- Si'bré‘aﬂ%%ﬁwéﬁ@@ 93-

| eSS t han t hat of faste ects

TRl f@abqfﬁﬁe mbgryur@fEnawl%wu blomwrewh@mﬂ@q@dta&mm or2

e
Dﬁclﬁdrf.’ %\g%( ﬁﬁ@fng%qgaﬁt hl%%kf f%a@mab%}?ﬁ% ?édﬁ What:g was only 0.57- to
darﬂ ffgldthey obthg ﬁﬂt%d aub@ctse(ﬁ@'(m@d B aﬁm AUC1forthe fedBsubjects for
t 11C 20 m n
a Féarsg igﬁ?esg.t@] %%ld wa%rbtrr‘%gsgst Hf? 2 hr after
hi gh-fat 0.29 0.11 breakfast 20 Exanple 12 Miultiple

10 ng cel l ul ose-acetate-coated controll ed-rel ease
sunepitron tablets of

Table XIX. Summary of Fed versus Fasted Sunepitron Delivery for Controlled
Release Tablets with Ethylcellulose Coatings

Example | Dosing Method Crmeax/(Cmax Example 11A) AUC/(AUC Example
11A)
11B 1 hour before 0.93 0.59
high-fat breakfast
11C 20 min after high- 0.57 0.16
fat breakfast
11D 2 hr after high-fat 0.29 0.1
breakfast
Example 12

Multiple 10 mg cellulose-acetate-coated controlled-release sunepitron tablets of
Example 6, resulting in dose of either 30 mg or 60 mg, were given to 12 male
subjects using a randomized double-blind, placebo-controlled two-way crossover
study with a one week wash;out period between doses. The tablets were
administered under fasted and fed conditions. The fasted subjects were fasted for 8
hours before dosing and for 4 hours following dosing. The fed subjects were dosed
10 minutes after eating a high fat breakfast consisting of the following:



Exanple 6, resulting in dose of either 30 ng or 60 ng,
were given to 12 nale subjects using a random zed

walowbios23iwd | nd, pl acebo-controlled two-way croSBOVEB20@005629
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study wth a one week wash-outsgeri od bet ween doses.
The tablets were adm nistered under fasted and fed
conditions. The fasted subjects were fasted for 8
hours before dosing and for 4 hours foll ow ng dosing.
The f ed shetd) Gihfte REEWRIPSREr aA@jely Nutes after eating a
hi gh fat breakfast consisting o%‘ the followi ng: WO
2004/ 052843 PCT/ | B2003/ 005629 -59 2 slices of white

t oast whédh dHdtisps and jelly 2 eggs bacon and ham 8 oz
of whole m Ik 5 Blood was col |l ected periodically to 48
hours &fz&f whgleitfose. Sanpl es were anal yzed using
previously validated HPLC net hods. The nean Cnax and
AUC @&oodeeasttoliesédperipdmally tard@ roursradier each doseT SalhplodXvere

e Y LT

t eadh @&ing grbidp ateaunoharizhe irf EatieeXX Salopve ands shddthatfor both the

f, E S F d,. Sunepit.ron Deliver

£ 3R AR E B poshand B SRR B (RIRE R oI 878 108
Cidld thlabsfdhé\Esteat ibjgotst | ngs Dose Par aneter Fasted Fed
Ratio Fed/Fasted 30 ng Crax (ng/nL) 2.73 2.96 1.08
3Gablé YXOUS U@l dipedierdlls Falted $ith r@?@éli(/&% 8k-Controlled
pEalezde Thulet? St PedBinfidic Conlidte Mothd Codtigs

eu ar - 1 E V
Eji ssol ?ﬁggn telst Ied agéfé%rom; ,I{i%%d’r‘ﬂ Is':faér(%lpl eF8 /gggtpd
TS w980 TBerof (1) (et po At o hoPge o w05

i -9

heid, 8OM9% tri Hut y G (M@ o6 blit y3-PE abi B./A wt %1.08
mnnhllﬁglmgn’ and 1 AU&&Q—MW—# hih) i3 a sinfilated 1.05

i ntestinal buffer containing no énzymss (SIN, 0.05 M
KH2PO4 adjusted to pH 6.8 with 0.2 N NaOH) was pl aced
i Mhe pseudoephefrintadoptirelty Jabletooft Evanerle afwWere didsolotian tested as

VB2, B B s e v o 1 67y0% ove o

ExanpleaMBrevei®ct 828 @3 vitth dlbie aciand aitvietripainttin Beviyhiasiitor 191®,

' gtvﬁ%egalrfnﬂirc a%idt]gwt%' tributyrin, 2 wt% butyric acid, 1 wt% monobutyrin, and 1
wt% lecithin) in a simulated intestinal buffer containing no enzymes (SIN, 0.05 M
KH,PO, adjusted to pH 6.8 with 0.2 N NaOH) was placed in a screw-top Nalgene®
container affixed to a vertical rotating wheel in a 37°C temperature-controlled

chamber. Two tablets of Example 3 were added to the container and the wheel
rotated for 6 hours.

After 6 hours, the tablets were removed from the container and cut open. The
fraction of the core that had wet with the dissolution media was estimated. The
amount of pseudoephedrine remaining in the tablets after 6 hours was determined
by residual analysis using the techniques described in Example 7. The amourit of
pseudoephedrine released after 6 hours was calculated by subtracting the amount
of pseudoephedrine remaining in the tablet from the total pseudoephedrine initially

present in the tablet. Similar tests were performed using a dissolution solution of



After 6 hours, the tablets were renoved fromthe
container and cut open. The fraction of the core that
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25 anmount of pseudoephedrine (gaining in the tablets
after 6 hours was determ ned by residual analysis

usi ng the techni ques described in Exanple 7. The

anmount of pseudoephedrine rel eased after 6 hours was

C 8¢ Bliedarehimdg By BbYARdrdgcdBoddTBl mi'he Rdsults of these tests are
pseudoephedrine remaining in the tablet fromthe total
pSRRMHBIBIR Kk initially present in the tablet.
Simlar tests were perforned using a dissolution

S%er')@ﬂ of A\QPe%%Qni’:é gﬁa?ﬁﬁ)ﬂ E&Tééé%@&rﬁ’ &%ﬁ@%gmecﬁ%tﬁ' Mlets
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O S D

e d1GYAP QBSSVALONS. BNy, coatm gﬁ@g@gmﬁp disgelye-

t hat V\,hen tested in SIN V\/lthout the 50% hydrolyzed
oi |, about 60%of the core of the tablets of Exanple 3
had bedBa&atRdn TaRlepft! shewrkalmhentastad iy $||’\’0‘M'thql>)2%ea598/

4ﬂ%rgl§/zéd18il @ﬁ@M‘U@@@Bﬂﬂé'cH% drase fa%'le@@ﬁ]e@xa%)pl% @‘Hé]dtdé@ome wet

ets teste , after testin hour's

i Wﬁ@m@ AU 'tnr?é’dS'@% 3%@%%9%@8 tae Pseqdﬁéph%cblnéthad released
C 8 thE M@fabﬁa'té &%teld0 Howvee léﬁBr @9%@@%%@% ih %n@‘?mth Ihe 50%

begi nni n di ssolve. I n addition, | et cor

hﬁiﬁdrﬂlbﬁﬁe { tfzﬂﬂab@hP@atm%we?ﬁcﬁhcm@omﬂoqch@nd appeared to be
é’%ﬁﬁlﬁ@ Hﬁ&#&éd?\% hacéda@bﬁatﬁs@atﬁét%mésh%dtﬁe@ mkﬁg.h&my 7% and

hese data denonstrate
céﬁJ%Lﬂf Heprseydeerhipdiae had fﬁ'@ﬂ‘ﬁ@dtf@m télegweftat&tamt@d 3These data

N@éméRstiai IRPHHR dtRyi cEffoddbdalih$ usdiin rﬂltné %rB §6§ Bf Example 3 is not

addi tion, this exanpl e denonstTates
h?‘dﬁat?ieyfi’élds%inlth'é dveptiory slédadd&loanthlsmxamleodetr@@tstratﬁs that 50%

I ﬁﬁi}blyiéﬂ &iP& ngésetdrb%tarﬁﬁ érost%tcts ﬁ)de?mmyecrofggn@“ﬁ

performance due to fats and digestion fats
| pUScopigble toghamgestie prorarance dpe &e Mo d&ﬁeﬁwnmwab&e@’rfats in
egipboyed in the foregoing

The terms and expressions which have been employed in the foregoing
specification are used therein as terms of description and not of limitation, and there
is no intention, in the use of such terms and expressions, of excluding equivalents of
the features shown and described or portions thereof, it being recognized that the
scope of the invention is defined and limited only by the claims which follow.
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equi val ents of the features gjown and described or
portions thereof, it being recognized that the scope

of the invention is defined and limted only by the
claims which follow 25 WO 2004/052343

PCT/ 1 B2003/ 005629 -61- Clains 1. A nethod for the
control |l ed-rel ease of an active substance into a use
eflaimsnnent, conpri si ng: 5 a. preparing a o

contr 0!A'rﬁ%h§d%? ﬂ%%oﬂ?&lle\é%héa&é’&%@#écﬁd‘bé’é‘u&%mé 'iq% H9s&N

acti ve-substance-containing core and an asymetric

pol yneeindropmani, agmptigieg:eon, wherein the pol yner used

to formsaid asynmetric polymeric coating is one

whi ch, anrgepariegtacepntplierbegigasg detiverycompesiion@nhising am

an aque S Qlput i on - % di et 3 .
gai ns | e?s#%%g%ﬁ%%rg%t&ﬂ%ﬁ'q%b%g%%Z‘H?Sg%%aegrﬁn@éﬁmﬁ%gﬁcl %Ogatmg
sai d conpberieonhomareindbe dolyser esedi to dornesaid aswaindtrigpelymeric
envi ron : IS . %, Qf ,

i et ary TapuiG e, Yne v By Qe B M40 16 ourg i an
an acti veaasiebigs solgtéon gomprising<sd wi'%h distary faingaing Jess than about
conpri si NG \wid: e;%epari ng a controll ed-rel ease delivery
conposition cdnprising an active-substance-contai ni ng
core apd ; et L] LG ' eon,

wher e B (AT SET i SpRERoNERY) Sof OB bithonhiert

S . C Y : said

oo uBE R chfight SahGaRTRTEs B ol of B e3Pt
2.0-fold the time required for said conposition to

rel ease 50% of said active substance into a control

19e MK MARGPRY tABRILRINBILES St arl 440 8RN irho 48
dietary fat, and b. admnistering said conposition to

sai d usevienenbrampbsing:sai d use environnment conpri si ng

at least about 0.5 wt%of dietary fat. 25 3. A nethod
for the. duhRarHileerniolietsicase delivery cpmBOSidrseaammisingrarn

a use eny(Q C e - . , .
Control | oot etanegSRRbings B b, i B REIe Bolvmeri coating
act i ve- subeteanceherenttae fimado caleasehide ahsaid getivetsupstance from

POl yImer i GP@rhSkition into said use environment is at least 0.5-fold, but less
than 2.0-fold the time required for said composition to release 50% of

said active substance into a control use environment comprising less
than about 0.1% of dietary fat, and

b. administering said composition to said use environment,

said use environment comprising at least about 0.5 wt% of dietary fat.

3. A method for the control!ed—release of an active substance into a use

environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric coating

thereon, wherein the amount of drug released from said composition at



30 thereon, wherein the anount of drug rel eased from
sai d conposition at WO 2004/ 052343 PCT/ 1 B2003/ 005629

WO 8@4amp43 | e between the 2nd and 10t h hour f oP¢DYB20¢8/005629
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i ntroduction of said conpositddn to said use
environnment is at least 0.5-fold, but |ess than
2.0-fold the anbunt of said drug rel eased at the sane
time between the 2"d and 10th hour by said

conposi t i any tinmd betweew titer DY anis ¢0hotrfellomeny infoduction of said

conprising less. than .about Q.1 % of diet f at nd
ot ni SrsEenigh 48 Fai8 8 pdicpmsnis st R0 e butEss han
envi r onmen0-fold $fa amoisret of Bt MUy Tease® APtheSan® tithe b&@A&EN the
about 0.5 wm % ofndietary. fat. 4. A nethod, for the,
control | Z?d ?'%‘? Zésgo%fbya%'dfampi%'t'gﬁHg%’eﬁr?@@tr?H{SS epvirrument
10 envi r asommmisingdessthars about 0a1% pF eip&dry fid, #hd

controll ed-rel ease delivery conposition conprising an
act i vebs Hitisisteang saitl abmpoditionds eaid e @nvipyiamet ri c

pol yneric coating thereon, wherein the average rate
obaid usg eneloaasat canaprisigiat lezsighost 0.6 % digliet@efatt he 2nd
and 10t h hour after introduction into said use 15
environnent is at least 0.5-fold, but |ess than

2.0-fold the average rate of drug rel ease provi ded by
sdi d cAmpetbod fonthe eonirokenirreicase ofsh acting sulstarestinto a use

conpri ghﬂr%{]ln%\%c&ggﬁs.about 0.1 %of dietary fat, and

b. adm’ni'steriig dn%onposi tion to said use

about 8 e Grrtple GRS Mg SRR B e

cont r ol | eadtivebelzstancetcontairiog core ahdlzstzagmenstiid polpmeisecoating
envi ronmg

control | eﬁérregﬁ’g e&%éﬁ‘%‘é&@%%%ﬁ‘%’rﬂg(5%%%?'?’59%‘305??05%”
act i ve- suiedwesrcize @Bharal 10" Tepuc after intnotirtiomByoSHl UsE

o ovi des SLVREPR R S0RRTet B GHUBFS g e T SVerags ate
subs¥ alnge)f ingg{sleiasem\Medi byasaiecdmdsitioniis aaonirélask
0.5-fold, u

concentr aetWV'(S%“'B?%\Sﬁ%H{Pﬁ%B? %%S%t%gnl %@&‘E gélp)t?)fgt)%r['g{gﬁ’ fat, and
0.1 o6 Br B ufReY S R SomesRnyS A e Sy TRg oad ¢
COBAS Lok 8530l L SARES wlQr 2004 252343

5. A method for the controlled-release of an active substance into a use

environment, comprising:

a. preparing a controlled-release delivery composition comprising an
active-substance-containing core and an asymmetric polymeric coating
thereon, wherein the composition provides a maximum concentration of
said active substance in said use environment that is at least 0.5-fold,
but less than 2.0-fold the maximum concentration provided by said
composition in a control use environment comprising less than about
0.1% of dietary fat, and

b. administering said composition to said use environment,



sai d use environment conprising at |east about 0.5 W %
of dietary fat. 6. A nethod for the controll ed-rel ease
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conprising: 5 a. preparing a cgputroll ed-rel ease
delivery conposition conprising an
active-substance-contai ning core and an asynmetric
polynmeric coating thereon, wherein the conposition
peaidivde endifordiet comgaging BElea@GbbVED. 8 WSt ARfRary fat.
concentration versus tinme curve (AUC) for any peri od
of at |least 90 m nutes between the tinme of
introduction to said 10 use environment and about 270

nmenut e\ rhethb@idr i dontroduelenddlof 4h adiioé Qub&éhce into a use
envi r onnent thﬁ is.at least 0.5-fold, but |ess than

2. 0- f oPBVrPRENWGPMBIYNG: ded by sai d conposition in a
control use environment conprising |ess than about

0.1 % 8f di etepeyng aconteligdiseleastilelivetyerdnmpsitiah domprising an
conposi tion

envi r onnment aé@’ﬁpséibgtaﬁég c@rﬂ?i’nfngt %(LJTJ %g?ﬁ%g} n%?o %Iymerlc

di etary fat cogtingAhereemoeherein theheoropasitionl freddesetrearsa untier the
an active s

conpri si ng: am@g&gb%&@e@ﬁ% Onwé%qméﬁaﬂs'ee(%%? f\%?w
conposi ti onpefd flaille@gt %mlratt«ts heiwsen §tedime oot ductiomtp said
core and an,, 20 t hereon

wher el n t ne o aRREnFlef A 70 B Big e tiSeEelhn o
bi oavai | abi baidyse nnwmnmamdsthams\atﬂmnﬁﬁtfotdham Iess mbn 2 0-fold
| east 0.5-fgld old the

bi oavai | abi ﬁ.! t@”‘g ‘c’)?/\)ll%zjg)yt%?d;%&h % fepdn e Bﬁﬁ"' Lﬁegnwronment
cont r ol usecoreprdinglieas thiancabopt 0. $%rrg‘ digtary fafhand about

0.1 %of dietary fat, and b. adm nistering said

conposbt i onadminiiringusid eampasiioneasaid UBE essirahmest,

envi ronnent conprising at |east about 0.5 wt % of

dsaid 4pg endtonmeRlt comprisingpidenst abpatdka g of digtary gitng: WO
2004/ 052343 PCT/ 1 B2003/ 005629 -64- a container, a

c6nt r oAlnegtheefas sraecatbolledarejease o as iactivensubstanté &to a use

cont roéﬁ%nﬁ%h?%ﬁﬁpﬂ&n%” active substance into a use

envi ronment, conprising an active-substance-

Cher con Paar o8 QAR RIE belVorp MRG0t
any one @ctiyipibsigncetpontailingenra@nd @andisyimoredriq p@lymenc coating
through (ndibdn, iteeih B Mﬁdﬁ{ﬁ)n%&ﬁdés a Fe?é’tlve%loavallabmty in

pol yneric coating i's on
said use environment that is at least 0.5-fold, but less than 2.0-fold the

relative bioavailability provided by said composition in a control use
environment comprising less than about 0.1% of dietary fat, and

b. administering said composition to said use environment,

said use environment comprising at least about 0.5 wt% of dietary fat.

8. A therapeutic package, comprising:



when tested by soaking for at least 16 hours in an
aqueous solution conprising 0.5 w%dietary fat,
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rel ease 50% of said active subgiance fromsaid
conposition into said use environnment is at |east
0.5-fold, but less than 2.0-fold the tine required
for said conposition to rel ease 50% of said active
subst apG@nidiHe®, @ control use environment conprising

| ess than about 0.1 % of dietary fat; (iii) t he armount

o 8 SRR FARRED e B e S

ofactivei syibstanpoivita & ose eovisaimegnt) soempesm'g roractve-sulstarice-

I | d. the ampunt of

o S bilfosor ettt Ay e e e o r b e ey
adelivetit @mﬂlob)ﬁahﬁled anygiope o trioos oi the dollwirgoednditions g
envir ant conprising | ess than about 0.1 % of
w{)lﬁp&pat (iv) the average rate of drug rel ease
fromsaid c?gposnl on between 20 the 2nd and 10th

hour after the, Bl eLised P doransald pMER Featingdneng which,

at/vhlaﬁ@é‘sited)bﬁscfékir@ for QtléaétQthohﬁaH af- aggué&sdsélﬁ}%n%\ﬁﬁ{pﬂ.ﬁg 0.5

Z of drug rel ease provid sai conmposition in
LBrtstgy fﬁkga'éﬁﬁsﬁmouééw °5i ng | ess than about

0.1 %of dietary fat; (v) the conposition provides a
maxi mum condirihe ditriedn relbaseab@e 2bsaid bictive sibbiehas emi said

; . d b
S oS A AT RIn el B1eb 800 Ful B A g e
b;imgaewizedrfprosaid camposition to oeleasd 5095 ©f smdvacﬂ\@][nmlstance into a
t ),
¢ RO e SR e S AR e s el B Pt
subst ance %n entration versus tinme curve (AUC) for
any period é &16 qraoiiyt obdyugirelgasey foun saidgertpositien af any time

Obetwabh IR LA 10O he@ f@lld\’/ﬁﬁq %ﬂbbu&ﬁﬁ%%a@%@n@@@i%n #®/Sid use
m nyt es WO 2004/ 052343 PCT/1B2003/

f SPY'WQt i (gt OrTeld: by lessithan 3 8-fele\ihe amernt oftsaist drug
ateléRadtat theSsanfd fime Befveef%5e PHARG 18% @lbﬂpé)ﬁsél@éorﬁﬁ&ltlon into a

pr ov Fc)ged by .said conposition in a control™ use
e RO HPRATVIroaBIgAT FTRItginddess thARRbaKdlT %o disjgnyfat;

dietary fat; or (vii) the conposition provides a
r el ative bi Gevtiel ajerddetratel of dsiaj chlesse fivnesaid compesition between

fond 3o FAR ftQB?ﬁ rB@"c‘ﬁon S s %gggstfnginqnine%é#g%gﬁtq?§r.‘|3-fold,

e ative bi oavail provi
i butdessatham BIO-ﬁoktetherazvenage magta tof dmgpeleasmgrdvcdsa by lsala

Dot a0 B Bl AR AR B A A

ddigw@efa’t,orm can be taken with or without food.

(v) the composition provides a maximum concentration of said
active substance in said use environment that is at least 0.5-fold, but less than 2.0-
fold the maximum concentration provided by said composition in a control use
environment comprising less than about 0.1% of dietary fat;

(vi) the composition provides an area under the active substance
concentration versus time curve (AUC) for any period of at least 90 minutes

between the time of introduction to said use environment and about 270 minutes



10 9. A nethod as clained in any one of clains 1-7, or
a therapeutic package as clainmed in claim8, wherein
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enbodi ed as an osnotic dosagegorm 10. A nethod or
t herapeutic package as clainmed in claim9, wherein
said osnotic dosage form conprises a honbgeneous
core, a bursting osnotic core, or 15 a bursting
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t h@r eoA.method or therapeutic package as claimed in claim 9, wherein said

~ osmotic dosage form comprises a homogeneous core, a bursting osmotic core, or

a bursting coated swelling core.

11. A method as claimed in any one of claims 1-7, or a therapeutic package as
claimed in claim 8, wherein said controlled-release delivery composition is

embodied as a hydrogel-driven device.

12. A method as claimed in any one of claims 1-7, or a therapeutic package as
claimed in claim 8, wherein said controlled-release delivery composition is
embodied as a diffusion device.

13. A method as claimed in any one of claims 1-7, or a therapeutic package as

claimed in claim 8, wherein said use environment is in vitro.

14. A method as claimed in any one of claims 1-7, or a therapeutic package as

claimed in claim 8, wherein said use environment is in vivo.

15. A method as claimed in any one of claims 1-7, or a therapeutic package as
claimed in claim 8, wherein said asymmetric polymeric coating comprises cellulose

acetate, cellulose acetate butyrate, cellulose acetate proprionate, cellulose acetate
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phthalate, hydroxypropyl methyl cellulose acetate succinate, polymethacrylate, and
mixtures and blends thereof.



