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invention relates to controlled-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,

1’(:98$BNe particularly, to conposif.ions and delivery
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devi ces used therein for such controlled-rel ease.
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osage forms are referred to hereln col l'ectively as
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* more convenlent and Iess costly for the patient than other routes of admrn!stratlon _

such as, for example infravenous, subcutaneous, and mtramuscular Moreover

| the act of swallowrng, versus belng mjected tends to appeal much more to most

patients, and is thereby more likely to ensure complrance with the dosrng regimen ) " :

Dosage forms or oral drug-delrvery systems, whrch enable sustalned»

- extended-, or prolonged- release often contain higher ‘doses of a beneficial _

substance than do rmmedrate-release preparations, and are typrcally desrgned fo

. produce more unrform absorption of the beneficial substances delivered therefrom.

| Such dosage forms are referred to herein collectrvely as controlled release

- dosage forms.
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5, BISB4RUSE, 63mB20\IUT 5,568,682, 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 coatrng matenal
s ethyi cellulose, supplied commermally under the trade name ETHOCEL® (Dow .-

Chemical Co.). Uses of ethyl cellulose are disclosed in, for exampie usz, 853, 420,
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peanut oil prior to in vitro testing was used by
El-Arini et aL ("Theophylline Controlled Rel ease
Preparations and Fatty Food: An In Vitro Study Using
the Rotating Dialysis Cell Meghod", El-Arini, Shiu,
and Skelly, Pharmaceutical Research 5 (1990)), who
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" about 0.5 wt%of dietary fat, said
conposi tion conprising an active-substance-contai ni ng
core and an asymmetric polyneric coating thereon,
wherein the polymer used to formsaid polyneric

.coating is cel BRIBFSUMMARYIOF THEINIEITORt €d wWith
sai d package, (c) witten matter non-limted as to

metﬂﬁ@&o#&ﬁa %"rﬁgﬂSd {f&rtﬁ% ﬁarﬂra%dtr@ﬂég% oﬁ%hg\@;t%.s%[)stance into
wi t hout n a second aspect, ere IS
a pseoetindretmeht wieeeinfaid userqruirdnment roanpompiisege anbstantial

rﬁ&fr{tﬁt ;gﬁ%ﬁg@%5mﬁ]g}1&b{§y gore and an asymetric

rrc co ng ereon the manuf acture of a
nedlcanent for controll ed-rel ease delivery of said

comlb & PHRbBE BetER bralhd s Midiihe B e Gomprivigs:
aboys) dHconteings,of dietary fat, wherein said
(b) a controlled-release delivery composition for the controlled release of
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dietary fat, said composition comprising an active-substance-containing core and
an asymmetric polymeric coating thereon, wherein the polymer used to form said
polymeric coating is cellulose acetate; and associated with said package,
(c) written matter non-limited as to whether the dosage form can be taken

with or without food.



asymmetric polyneric coating consists of a thin, dense
skin supported by a thicker porous substructure

| ayer, and wherein the polyner used to form said
asymmetric polyneric coating is cellul ose acetate.

Di sclosed is a nethod for -PRe controlled -rel ease of
an active substance into a use environnent,
conprising: a. preparing a controlled-rel ease delivery
conposition conprising an active-substance-contai ni ng
core and an asymetric polyneric coating thereon,
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of several nechanisns, as noted above and. expl ai ned
and di sclosed further below. Particular delivery
conposi tions and dosage forns are described herein, .
and also in US patents 5,612,659, 5,698, 220,
6, 068, 859, and in international application 25
PCT/ 1600/ 01920 publ i shed as WO 01/47500, all of the
precedi ng_docunents being herein incorporated by
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envi r olffeht as ssthaliayemdth rafergnce e einelymer tested in a high fat

[
%aoﬁmhéxﬁ%éaﬁ{sm (HRILNED Y5 UPRS e idHi of EH@;JA yﬁhél@be?é}e

0 active-substante-contal ni ng core tr

- seekingr Wt % @étqsﬁg with eefemnce i thesamourtt ef dietesy fad in a use

eRliRRRTent YN %Féehf’ Basefon A e fd?'t‘f bf {he%gr@aoggnts making

conmposition Into use environfen

QP@EF@F\GFOHmthess than 2.0-fold the tine required for

said conposition to release 50% of said active

subst St a8 Wsedt (ePslh GeheralhBMe8RY iy miheqmmtﬁér%r figure it

| e than about 0.1 % of dletaryfat and 5 b.

‘stering said conposition to said use

‘environnent, said use environment conprising at |east

aboutRefepngeds an “asyerpetiic palymeDic sostigd i swopymetdwith

I P R ARRE e YA AR b B oso,

h@'ﬁmrmmredzi@l leaasaéerded:e VEhiy hypergiammbrane oo ogating is gn@which

ric- coa ereo wherei n the anount “of drug

rele fromsald 05|t|on at any time between
! e SEERG CIBR gt -SSP el RgnomymaLs Ui KeRags fosa-d

Dbfpﬁmﬁ? bhae partie@bfraiteRe Wéﬁhbﬁﬁﬂc?é}hplb?etﬁby h%ﬂ?éhvery
d, but less_than 2.0-fold the anpount said
CB'PBQS'V%!} &< @gmafic, diffysion, §ahiédr99ﬂléirwem@@metlmzompaﬂﬂon
cé:@Be ehabiclyasRbshd; PERASHI dBRule! N fﬂe%e‘é@é‘%ﬁéj}m’éﬁ@nough

q\QI ronmant corrprl Si nglpg] ess than ab
¥ BFivaeR0-0xaad Bmny digyrran ke vses asa mt&unapmlatemrqapsule

f“IlSéH éilnwcﬁecﬁﬁy e
| east aboﬁtp@gﬂg%%ag?h |éé|'t§g)rn Q%/ e%ﬂlwg g%h
ﬁ %'{ql% gomgpsitionsisconprised efian ﬁnmaé@tmfelmeme (e mumple
t
oSTPRIAE 8 DA P pofddts SRE AR ooy RBIHE Sdibraflc srough

preparing a contro

| "é;%l n% Mﬁnysé&@{’lﬁﬁ&e?l 951\19% i ng core and an asyrrmstrl C

- wiigihhieiastivg substangetis veleasaskin anatroled aianherg by ang oac dr atore
- of SBVEHFhELIERGhY, W' rlofed above and explained and disclosed further below.

Particular dehvery composmons and dosage forms are descnbed herein, and also
in US patents 5,612,059, 5,698,220, 6,068,859, and in mtematlonai application
PCTIIBOOIO1920 published as WO 01/47500, all of the preceding documents. bezng_
-herein anco_rporated by reference.

Disclosed is a method for the controlled-release of an active substance ihto

a use environment, comprising:

. a. preparing a controiled-reiease delivery composition oomprising an
acti\fe-substance-cor‘ltaining core and an asymmetric polymeric
coating thereon, wherein the time to release 50% of said active
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coating thereon, wherein the average rate of drug

rel ease fromsaid 25 conposition between the 2°" and
10" h hour after introduction into said use
environment is at |east 0.5-f6étd, but |ess than
2.0-fold the average rate of drug rel ease provi ded by
sai d conposition in a control use environment

conprising |l ess than about 0.1 %of dietary _fat, and
30 b. admi fvesiance g arid cemrpYlion intoreaichuseyirgament s at

envi r onNenfegst B5-rS1a! Eht‘l&% HAN 2. HIRERRY tirhe %Hdu’%ti'?&' s’ﬁid

| east about 0.5 wt % dietary fa:. Disclosed is

met hod f or C@rAROSHis tp @els@w 5Q% ehsad aptivgrpubgiengeinto a Control
subst ance h&téhwr%n ﬁt@d?l‘{ ﬁs?@@% thalt S8R 051 N BF dRtary fat, and

preparing a contro ed re |very conposi tion

CONpry Si ngacﬂﬁms@nﬁﬁéé‘&%oﬁsﬁgﬁﬁcﬁﬂ%%aﬁ%E%hﬁl'caﬁn&ﬂr e and

an asymmetric polyheric coating thereon erein the

SHRRSéAVirBAMBRAMAlSSIR dedstHBBut OY WP b dbispprf said -

actlve substance in sal d use environment that 1s at

| eas t

conc DEISHeHIh S msthitn B T (PG el g B ance into
aometanelronrsenteoerpdsingent 10 conpri sing | ess than about
'0.1% of dietary fat, and b. adm nistering said :
conpesi t i repading cﬁ)nﬂﬁl&acbnelease aletety corﬂmsdhdmmpnsmg an
envi ronne

t ab
i ot ary T APVeRT SR doR G EHaiTR GBS b ASImemS polymeric
control | edeateigetaeeoafwmremhe wmoabhsHaaRe eléasied from sl

ot r o et neraUELAG s Sethiem e E oo dghpewdeliping,

~active- subﬁrb&ﬂﬂbn@@hﬁld@hﬂ@smenm@muweaﬁwmﬁémiis:at least

polyneric tin re rei.n the_ caqnposition
provi des fﬁ% h“ﬁﬁ &ap%&)-foic@ W%‘lﬁ‘ﬁgf%ﬁ"i grug released at
concentr athecsram/eernﬁel etiddh B! QV%nGAU@hoﬁﬂby 84 coRfpobiaoh
of at least 90 minutes between the ti

it Foduc Pls AN LS SOMRRBET CPTBFIg eS8 Rr BRaH Ostdf o
m nutes f@ibla@falarignt roduction to said use
environnment that is at |east 0.5-fold, but |ess than

2: 0-f5,0l d adrfifist¥ehg BER\CoRHsiBon &l GRBMEDAMeRt, I N a
control use environnment conprising |ess than about

sl Use%r@irorith@itabbhpising aBR8stiaboaton Wik o dighsty Fat d

conp05|t|on to said use environnent; - 25 said use

envi HRIRBY <8 m?srtl‘l&d fap Rt cdnGefdd- %Péééb d? an ative 8fibstance into

dietary fat Disclosed is a method for the

 agspEhyroienteC@BRESING tan active substance

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 1 Q"' hour after introduction into
said use environment is at Ieast,:(].s-fol-cll', but less than 2.0«jfold the -
average rate of drug reléase provided by said compoéfabn ina |
control use enwronment compnsmg less than: about 0. 1% of dletary
fat and

b. admamstering said composition to said use environment, ‘ '

H



into use environnent, conprising: a. preparing a
control | ed-rel ease delivery conposition conprising an
acti ve-substance-contai ning core and an asymretric
polymeric 30 coating thereoff- wherein the

conposition provides a relative -9- bioavailability in
said use environnment that is at |east 0.5-fold, but

| ess than 2.0-fold the relative bioavailability
setMisteenvirpnmanicompoisipg si teastationt 8.50dMt of dictarydad.

envi ronment conprising | ess than about 0.1% of

di et apyscidied S8 thethdd for tHE CHrtloREd-NlesRl of aﬁ%{yﬂ?@ blibRahce into
to said use environnment, said use environnent
adisgranyiraymant, FUERNSIA%GOoUt 0.5 wio/ o of dietary fat. In
each of the nethods detail ed above, a preferred
enbodfment PERAAIRG 2 cRARliedrelegse delenicommosiion GRMprREg an

-5 at |east 2apkiaibs@ings-abitahitly cofe SANER abyrnafetrie! RRfkeric

~ delivery cggaposml on.whi ch can exhibit one or nore of
10 the abo¢R2tigtheregmyiereia faeampqsition pravidasta rigwimum n

section (ayoEn®atdh o’#%ﬁi@%ilvé §ubs<t‘é?i&§';r¢§é; Eisavlehmdhrﬁé?ﬁthat

scope of the invention. cl osed : erapeutic

‘package, cimbieast hg-old, Qi’é fﬁsﬁlfh%? 2. OafOIé élﬂﬁ mgKinutm canesadetion
‘del i very cqBpngsd by Qé]d £6h Béiﬁ‘o éd?ﬁr{)ﬁ%e rittrBATERCT an

. active substance as |sc ose and described 1 n section
10 (a) of an)FOB?P"S'I‘B lessdhant ahaud Ot %ref dlethey tibsndi bed

-~ . above, and, 'associated - with said package, wri tten

. matték n rﬁdm'fiwt?@w seld egmpasitionde said eselervdigamient.m can
< be taken with or without food, particularly high fat

- séidage enviraninient eorapnsing at idastialboan 0.5 Wi dficiatanyeat er
associated wth the package used to store, transport,

and/ v|end I he c%nt rol| ed rel ease delivery
conpddFtiPFLis @ ethgd & thesentrliediraleass bt arcactivetsubstanse into

a)ﬁseaem\m@uh@‘nprcbmpagm on-regul atory informational (e.g;
-, advertising) or other |anguage associated with the

15 . -Sackage tr:]arepanmg awonﬂ’olbdtraeas@dﬁlefeqf cdnﬁtﬁ:sitiﬁh&ﬁiﬂp?@mg an
: : direct t 0Ss orns therein are e
Caken w t bREESRRG o an BE ot B S el aditmp Bl danaio
excl uges , cdating ¢heraq, Whetféimt@@ﬂﬁpdslt{@ﬂq:lf@ﬂ@é‘s &P Bfe lfHdéGthe
a package_ inhsert containing a re u ato u
war ni ng sHeke Substapice rﬁ?f‘c%\'?ﬂ:ﬁq L%Y\%\E‘ﬂé %25"3’
. hour bef qretiod oﬁealleastmdrﬁsnhm H&Wéén ﬂhfattiﬂ{e o |m?§diuot|oﬁ to said -
20 simlar Ian%tng? artlngthe same war ni ng used

O herein, t& &b @bevt o miutasdeliendng quucﬂon to

- - conposi tisaRf udeSenvirERABA tAAT ¥ 2853010 5T, I‘Mtt@% s than 2.0-fold
control | ed rel ease dosage foorni". Referenhce above

"cont r ol "heAUCPrgvided;hy Faid C@Q@Oéﬁlon o Remirol usgmtromnent
comprising less than about 0.1% of dietary fat, and

b. administering said compositibn to said use environment;
2% said use erivironment comprising at least about 0.5 M% of dietary fat. -

Disclosed is a method for the controlled-release of tan active substance
into use environment, comprising:

a. preparing a c':onfrolled-r_dease delivery composition comprising an
active-substance-containing core and an asymmetric polymeric
30 . coating thereon, wherein the composition provides a relative
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30 environnent which, whether in vivo or in vitro, is,
or which substantially mmcs, the WD 2004/ 052343

PCT/ 1 B2003/ 005629 10 G tract when it does not
contain a substantial anount “¥f dietary fat. By "does
not contain a substantial anount of dietary fat" is
nmeant that the control use environnment is essentially

free fromdietary fat. In general, this neans t at E
control eniayalRbY 1B SAIAISR EnViEEnan Hiat is af least §oipld. but

dietary faliagsthii $.0-bigsRe&laiiv® bloBGailaBligProWded IB)Dsard
2.0-fol d" wherever expressed above (i.e. in  each
the (a) se®PMeRSYTinEHOMIuse eswijimen sampE§ing less than

~preferred subiaNI% of dietyryBit, 4 d to 1.5-fold. A nore
preferred ranlée s 0. Eg%old' to 1.25-fold. Terms such

as "drug", '‘therapeut i ent actlve su

Mt e pRdiHaRe Sai cdtiiHion g 8l iR efYRFYRM G
are used interchangeably herein. 10 The vari.ous
seidung! @V&ﬁﬁfﬁﬁﬂtr@ﬁipé'sﬁﬂégleéét aheat 8.6 with & digtaryifat.
foll ow ng -advant ages. The net hods di scl osed nay
pr ovindeachedf itteebinethoda tletailet ebovd, @dbreferred esmbodiment occurs

- PR R BR B Sy B BB AP et o

the nature of the food ingested by the patient in need

et e oo FHicRRE 0B SRt e BT RS Bhporeo

trwrabqvefmmcesayedraagecde[ua/es)sedﬁmethnmsehtseaQéwfleaﬂh@epect) is
| & [ rrerrc coating, mnimzing

?’he(?eﬁ%&s‘{s'vlﬁﬁll Itﬁ &ecﬂf?heh 6(51 | evel s and resulting
adve 28 ef fect ﬁ-ﬁarThe cont ol l ed rel ease dosage forms

di scPEEesefl s 2 %‘%ﬁ’r‘ﬁ'ﬁp?@ A%  descri bed above,
cdthbt rﬁ)o%tc.%hfﬁiri& & Bbiftronbi-fdledss o%‘}i{rér? %Bﬁeeszﬁan 57 the > controled

asymetric 20 pol ymeric rate-lim nbr ane

relagse of 8n epiveFaibsiapge adfiselgredand @esesabed mwca@m éa).cg any §f
th%gre'ir grs We%ﬁ&is de%%ﬁﬁ&fagrfve”bnd H@beibidd vr';rfPl éﬁpé@é@@cﬁnﬁeﬂ

yneric coatin core
matt Indnd!frﬁted tas o wbethapthe dceslagasf,@'rrottardm taven with o avilbeut food,

patggzgr \ghrfq?}fﬁf fg)gﬁ dI 8%16%"%‘2‘9?98%& r(rr)'r'reg Wﬁ&h %ttegggsocrated
wrihrtﬁe\/patl{agthedm stové) ltmhsp@mamdﬁmtvenatﬁmaqnbotlgi teleate
aelyngvEpot it sRahsa e VWP oPF itietony
nonaagulﬁgmnformatlmamm agvarhmmg)rcg oetlwrrlam;udga gssoniated with
I t t:vel
nd WA TRAE AR £ LAY P AT 358 Bysdhe fome
thertinrane ndi todet takerr witiefdoidriThiue g(mjertpmgﬁgte esideseriteal gbave
in a

‘ te b d d whi
P 8 e Ple. Titondlit St fagtatoblented Sparibalpeet 'S

corRiHP At GIETe4 IR0 ARG EUSh as “do not admlmster ‘more than one

hour before a meal up to twe hours after a meal”, or srmllar Ianguage rmpartlng the

‘same warning.

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

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

30

Reference above to a “control” or to a “confrol use environment” means an
environment which, whether in vivo or in vitro, is, or which substantially mimics, the
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WO MPHeR83# sai d use environnent conprises

-11 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention provides a method for the controlled-rel ease
of an active substance into a use envi rgn([jlrelr;(t:,m];20031,003629
substantial amount of dietary0fat during a substanti al
part of said release and wherein the active substance

is delivered via a controll ed-rel ease conposition. As

descri bed above in the Background, the |nventorsu
' GI[ tacidviérait dpes ngt cootsirsa Sd?ﬁiantiahar@gp@t,qf dietary tat By does Crot

%es ! é@d%taﬁ?{t‘%%&&mt%? dikY W.sfn?éarﬁ %%s @it cdrrol figs Use

. can act as solvents or p asticizers for
’etiniednt is edseniiliiieefionydietaey fakt i generalolhis gangthat the

©.cqatin r.&dl sitions.

cg@gog %@%e&%ﬁ&aﬁ‘g %gsgh%;fﬁgh\@ %g"jg'seeni I nvention :
~conprises preparin ase co it

and. Wil ReVBRon -6 0 OdBHp S ERENer SRS e o
- VoitAE O GFitRe st Qe@ﬂ%béﬂts} al prefermed sub(amge i®0.56-
', out 0.5 wt% of dletar fat :such t Eg% e rate of - .

' f0kbl°eh§€°'€f Aa'EP'I'G\RIEf%r&Hﬁ 8 qug:fiqf Sq‘gosi tion is
. about. the sane as that of the conposition in a 15

- cont Telmasiehers/drugifitmrapdidic agents, ‘activecipstangey “active

- ,. _ pffaEbSt alitd 243%@?95 " ;}eﬁgﬁ;%e\‘nf'fé}& uséd w?erch%dea gﬂé?ém. -

onnen ence to t releas
drugy Afid%e of fHRMbiidvAn
i nt erlﬁ%yﬁ(}% %@e??@?’e&g%ﬁg%m Tl Oﬁﬁ‘%g Its gXt erior g
advanhagesaThé metodsadisdosdtbmag providiel rejiabte, sste controlled-release
envi ronne

B ofea}q q.fgllve @ggteiﬁange ché eégg %p%vﬁe%g ergtrstﬁgﬁ’ gYMe&%ﬁﬁQﬁtt of(iﬁ@ fedffasted

staﬁdéf%atleﬁ@ B theSidtavel sinfie fomdaingeaee by ithe® patamt in neédiditherapy
ei t her by |ngest|on or

ofdhe petvmahistance; Ahgi vo, dQé Wai %ﬂmﬁ&od@cggé'alnpwzg?l?eeg?tentlal for
ddRAbR NG OF ﬁlcbﬁ‘raplé’té%ir@g"&éﬁ\ﬁé?ﬁﬁﬂé td Sisbtulidn bﬁplaa dgighation of the

release girven In w % refers to the mass of %
polghens e@atmg« mieichizing theeposwllttzespéhlgﬁd%le%levaﬁ@d resulting

Pt in the conposition multiplied by 100. As
ach@eé%e%@;% ‘and in the clainms, the average rate of drug

B e e R e

- ddsbmeﬂﬂimivepdrugmmntanung):or@fmlﬁms U ilwﬂtﬁ%i by an aswamedicn

' I,
S R DS S e
. chapitedristiesitopthe aetal yiosége farrgl Yitet isdirsthe lpbsends efiihe mgymenc

‘ ra%}sqgltléq? g@%@:g{g cgagé vép fl fﬁ%ﬁ%ﬁw of active substance
ththaB2eaed Qﬁlﬁ&l‘l‘?asyn'ikﬂeth@ cbdrtmgrre'fﬂmdbsage fioren pacemprise

- a&d?u%ﬁgféo‘r’#pmtent% AGkrlonsh 1S IS5 RS ch BohBbREE dohfibile to

25 -

30

embodlments that form part of this mventlon For example, the: dosage form may

" further comprlse a film coating or taste—rnasklng coating surroundmg the. rate-

- .Ilmltlng membrane Alternatlvely, In some cases, a coating of immediate release
drug may be formed sun‘oundlng the rate-llmltlng membrane fo supply an
immediate bo}us of drug in add:tlon to drug which is reteased in a controiled release

manner.
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use environnent containing a substantial anmpount of-
dietary fat during a substantial part of the tinme

WoE&%si:ﬁ@ control | ed-rel ease deli very corrposnt(mﬁ;zmgmg,,gzg

present in the wuse environnggt. "Dietary fat" as used
herein can have an in vivo or in vitro 5 nmeaning,
dependi ng on context, that is, depending on whether

the reference to "dietary fat" is a reference to
dietary fat in the gastrointestinal tract (in vivo) ofr -

to artificial di etary fat created for purposes- of

meking an-artificial high fat enviran t in vitro)
or & Pow f atDELNLER DESGRITIOR A THE IWENW%. ch, Tor
purposes of this invention, mmcs the -

c h ar dthespliesentdsveation prevides e niethad foo theotﬁontrblhedat_eime Gf an

el 4 S R b e

amlbatwitnalsazmbynt@h digtarg fait dutifiea bulssiamtial part afuitald felbase any -

' b he,. f d f
| Waeu??%&%ﬁa#ﬁ%‘?@h{?dﬁv\'&‘é‘%ﬁcﬁg 3 R frolbH RS oBmposigop, As
 deséribaaicabovatin tﬂuemkgmnnanﬂ@eimémbrsﬂmvedsmd thatfa&y foods, and

i RaE S PR TR et Hhtor ot St BB egrnent

c8A ébtramwvﬁnt@amaa!ciz;érg fef fieanaterials eomiprsing tHet ress-¢omtroliing

' act i ncl ud| Sthat  of.
oo 8 iR oo MR AR e A GRS @Fﬁm%meﬁ*mdﬁtfhe
. pRiseflt :ﬂtféﬂitbnfoﬁhpr@e?pr@pémigigbrh‘i«bllétﬁhﬁlé&}etdbmpﬁ)téﬁbwmd then
contal n | et ar SS. an
ol Sy copfpostiar Jas ush SivaebmeRLeP A SpUbRaata
 aloLRY (a8 babNAIsHLL 815 WO%) @ dickaty ﬂeﬁ's’ub‘!ﬁ? thét G aesofiroleasd of acuve _
. the sub ects' ast[ol nt esti

ofp & pesiiopds Abai ¢ q?ﬁ ‘iﬂrﬁ? ?5 ﬂ?& of @gamglpaﬁ*&a? ipa
corﬁ%ube ghwfc@ﬁnedbtfﬁﬁ b@siiot coAtaiii BAEtahtiaFRAolHET ﬂfe@éry fat

breakfg\%’zf gsnsts of 2 eggs fried. in butter, -2 ,
2 slices of toast with buffer 4

ounces of hash brown potatoes, 8 ounces of_wh'ol e milk

_ UeeE@v;roapMXl mat el y 150 protein calories, 250 -

carbohydrate calories, 500-600 fat calories).
Al t eReRdrénce toew) '$ew¢s‘eh oﬂﬂ"ug walussd hmtﬂméamadnsp@ﬂbmm

g R isor TR HRlBR GribsIin KL e e AL L etagts B

20

" f5d of Alisé envifeAMERE RuTrEREMBRIMUSE %ﬁﬁmnﬁﬁﬂ"\/&éﬁ@ﬁhéﬂbﬁm vivoGl

ased op the total we

, wt % O h
ARt Srediut Adrneaionts §1iee SRTPPURRC AU
 eiffler by ﬁ@bstnoh%%wall@mﬁgl HeA the Alse RAVIESHIMerRfs HivRbAsbelRf

- “neans t c}‘ “&e nvironnent contains greater than.
,P'a‘E%Uf‘adeﬁ'W il ﬁ\;%ﬁ??"‘"@&g@@ Sin¥#e 30 total

wei ght of the breakfast or neal. Wen referring herei n.

t o i Brugireleasm givendmuti srefans tcati;emmsmdmgneleammed by the | :

e

25

th@@mmsmam@@@m ofiBug ctléase pen betrdnca timerpenind is defihedras

'thg %rb‘aruﬁ) }e‘?éeggd %[lm% fhgqlm 619%08 %Ge&!t ﬂf*thb %nra?gn %ﬁ ‘hb&%) of the

time penod

_ The term “fat” is used here:n as having its conventlonal art—recogmzed

: meanmg of the bzologlcal substance compnsed pnmanly of tnglycendes but WhICh

may also compnse minor- pOl‘tIOHS of dl— and mono—glycendes as weli



substance in blood or plasma is assumed to be
proportional to the concentration in the G tract.

wo boggxsi4zal in vivo data collected is at | easpcomeoonndsze

10

usual Iy several or even nunegpus data points, each
reflecting the concentration of active substance 5

t hus neasured in blood or plasma corresponding to the
partlcular time interval which elapses between the

tine tlHQhéijéﬁﬂﬁ d‘f%rerbéefm%hﬁwﬂneaé&tvé BfostarEs id Pé?e sedto

bl ood or plasna is W thdrawn fromthe patient. Suc
dse engiEeHnent eaptaiiing & sebstandiplaraeit of distasetat dering a substantial

??éﬁ’H?'tt‘?e tithb mmﬁe wﬁtmocfbnégg@eeﬁ,eg% gm RAYY prf;égs@tm %

qU|re ternative suc
wse envmmmfﬁt r@etanaiat mseaeemmham inyivo®r mnwmn

edr rebe@gge gameﬁxmgﬂt %ep%h@hg‘oﬁ}“h%’th]ehﬂwec@‘é\r&@et

an av

A %ebesfat'uea refierarice tcpdlemfatumthergastmneahnabeacteﬁranm)mdb
- B}‘t fi @Ef‘ﬁlgfdﬁgﬁt Eté%téﬁ'?gﬁééﬂ)8£esa&&h%§2%g§rﬁlﬁﬂélﬁJwetla?gﬁ\ﬁ%nment

€ €environ
(m mt:embr atiovofat obnieod envieorsndns (iamitre) ivhichhfer phmss&s afrthis

P8R, kR S S el GEL RE iBh et

. This “distansfairenfratantfats; oiceling fpmgestbaprmeene e products

SH G G B 5 PG by rrces

- ihetfaisaridriat hydrolysis pmdtletsrairlifg:laﬁjn proteséd (ileSEBHEhE i viesit and

e i Shon WS R s ML SR e S
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contains at least about 0.5 wt% dletary fats based on the welght of the solution.
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model oil.” By "50% hydrolyzéd model oil” is meant an oif mixture cqnta_in_ing 38 wt%
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When a coated ta_blet— or bead of the "burs_trng-_osmetrc core" embodiment
described above is placed in an aqueous environment of use, water passes through.
the semipermeable membrane rnto th’e core, dissol\ring e‘p'ortion of the theranenﬁc
agent and osmagent generatmg a hydrostatrc pressure which results in burstlng of

" the semipermeable membrane and release of therapeutrc agent into the aqueous
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envi ronment WO 2004/ 052343 PCT/ |1 B2003/ 005629 -26-
Hydr ogel - Dri ven. Devi ces I n another enbodi nent, the

wO Thowgszamt ai ni ng core conprises two conposi PCEAB2003005629
drug- contai ni ng conposition _and a water-swellable -
conposi tion. 5 Hydrogel driven devices operate
simlarly to osnotic devices, the main difference
bei ng that the drug-containing conposition and the

E \g@t' e By ARbige 6SBRADH bR cbrd sizé ahéf ﬂé&ﬁ@ch{ ﬂfehi{t? Bnd

evi ce occupy separate regions .in core.

quskijiy ohpsmagengiand dhicknesseihe serwaenneﬁbletmﬁmraﬂ%) g ime lag
gﬁ@ e Ié@éa?nﬁ’% bfthy Qééé[ﬁg%ornﬂ?{fohhgn&ﬂeoug BAvilofheRf & u38hind

. Yy m Xe asynmmetric coating
releaseomfrtbe entiese:dcageotrreaxalm‘:hogemalt will-heeappesgiates! by those skllied

f .,{@g%&ﬂﬁa{smrg?é.ﬁ%ﬁ@%ungﬁ@%m% AR 6 HELOUBEYofPERS
' :rtck@sumewgmbhcoammbeof tenedmagentserveoto decreasaiibie time laghe
g{setgrggﬁcg}égsﬁgatﬂgkmé Wg%ﬁ c)Jf tﬁe gc?ath m(?ndrg@etlﬁcgtﬁp@ﬁ% A burstmg

er-S abl e co 03|t|on
otietictyreitzhiei@a beathhashetapetershead cow whichmayeordain @DmTarb@ut

2P B o Qob 8% B el ot bout -

205:fdtessrqrnaeminstitiest aids bechcay filess) bintlére andubricamse iThef

- d the rel f
SR e iRk Bsn0 Bl s ks Rt Bbb Hteipss s contn
- |srpﬁé@nﬁ at a wt-)@bt coriiebgoridingde tront ationi 28§ te abud 30%, prefarably from

b BB 1P S o LY QR Tl )
. rremblré.wadxetm@unoaeead prefeablyal celuloss al:rem;e cadtimgsks prédentdt a

B bR A oA A b P S, o

thbwb’gmeftrﬂrbeuemnéew ces are disclosed in U S. Patent
Nos. 5,718,700, 4,783,337, 4,765,989, 4,865,598,

5, 27§, Jﬁ:?thenaéiﬁbdé%émﬁé "tﬁr?éth@'&oﬁi@d s@@ﬂﬁg’fé)rggéthérb &shic
Decenber 20, 2000 di scl osures of wh are

| agmmmmé@blﬁ@r@pﬁd Wr%v%ci whigls.in ﬁ?ﬂ%ﬂptqsmag%wt FHeo

cdiibiBes 450 &% SRALAL Miatiof AR08 b SABITRcABRNE 53 Yolsin),
osnotlc aagnts [ etin al , surfactants

~ agaseribedniMiosovigh, yln% Pat. q%ai%ﬁea@,orporﬁﬁemr@f%n by
ref-vé @?cler fPretﬁl'rgﬂrE\%lﬁng &iré H&&%@é}& %ydregéls Qe (!@aﬁobhmc polymers

cants, flavorants, and Sol ubi - enhanci ng
whigieiake UpdvalrRs aodlisweth saplbae p@lmethmmﬁa@mesw‘alm@ﬂlc 3o

 ddifidive Sllon ad Ay AEHERARSRYIREDG I%P:Wi‘éiﬁ'déé QIR éléHHoh euy._. -

conprise entrail ni ng |Z|ng agen

NEingPapyTolgons satemnandoglblonm sisrcrs BB fedikaprafarred
su&’eﬁa[np\h%ab?gu& f%[qws%%%%é% Elletxic(?lﬁﬁi&izle okl aggspend or

SO . as to a del rvery of the

catbaxymetivisalyiosen ér heeiollm@’hydrpmltcoet)almrm thesapentic egentent

ng conp rom about

B ccz{?n&alﬁdlzfcorg E%orlleﬁgpﬂgéd @ 5‘@8 at%ﬁs’i A rp;ﬁrpg)éggﬁﬁ'@p%gﬁ gt i n

30

membrane._

When a coated tablet or bead having a bursting coated sWeIIing core is
placed in an aqueous enwronment of use, water passes through the semlpermeable
membrane into the core, swelling the core and. resultlng in burstlng of the _
semipermeable membrane and release of the therapeuhc agent :nto the aqueous '

: enwronment
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preferred as they often |nprove tabl eting and
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- solubility-enhancing agents as described above for Osmotic Devices. In addition,
' the drug-containing composmon may further compnse entraining agents and/or

fluidizing agents. Entraining agents are especially preferred for delivery of Iqw

solubility drugs. They suspend or entrain the drug so as to aid in the delivery of the -

drug through the dehvery port(s) to the envxronment of use. The amount of the -

) entralnmg agent present in the drug-contammg composrtlon may range from about
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h DIFFUSION DEVICES

In another embodlment the controlled-release dosage form has two

components: (a) a core contammg the drug; and (b) an ‘asymmetyric non—

| dissolving and non-eroding coatlng surroundmg the core, the coating controlling the
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rate at whlch drug diffuses out of the core into the environment of use. Thicker

- coat:ngs or coatlngs havmg lower porosity generally have slower release rates.

Also, coatings with lower drug permeab;llty generally have slower release rates,
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alr- | ow evapor ation of "sol’vent "and

compared tﬁghq» rﬂfﬁPf sd@aﬁeleasq mcﬁ#wvsa@wﬂfgth%mq%dpt contain'a
gaahhua@ hﬁfbﬁﬁt S didth e BEEmbictialk (Red forlraam% 5 Amifetric

wel ght) are first placedlntoOO M uti.on

CQ@ﬁlﬂgri‘éHStdle%efﬂlﬂfﬁQi?cﬂCfor at  least 3 hours. Each -
pi ece of dense filmis then.renoved fromthe solution,

© pat t adymimetriocrdatingsarerkyemin to tpeart, for example as disclosed in Us

T e L

tHid) ddenyel skih snpportettoled thicker, |mrmsmmaMU@dayen Ddlivérier

Rt Er TN e i

afkd hseaﬂzlst fSLa:hane:bbmes gapbe mmermwmmjnﬁmwnmcmss, and

3 | ab
kS g B Rune el B RARRSRE rd B o dibiosed
. trRmiatthe porod®y s0ME/M&ERABHRe B@Tbb BapRRicMbEbia% coriiblled manner
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e Py ) s o e et LR Blereth W

it rkel of 38 éd, Qe release profile of the resultmg deilvery composition can be

.controlled and tallored as weil

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 successfuily demonstrating deslrab_le release :
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5 Exanpl es of suitabl e coati ng materials include
cellul ose acetate; cellulose acetate butyrate,

wEeiokiobraa" acetate proprionate, cellul ose acaGimB2003/005629

pht hal at e, hydroxypropyl nethyg.cell ul ose acetate

~ succinate, polynethacrylate, and m xtures and bl ends

thereof. A pr_eferred coating 10' material is cellul ose
acetate. By "cellulose acetate" is neant a fanmly of

CandradteasticsRfte Fmmidttial unau 28R BhaiicHs BaSealitifGdeficant

via ester_linkages.to a_ portion of the cellulosic

pedysiion of dryg relsase ff@deupgteremfe"%g@ adigrfat wgalst i t uti on

of acetate on the cellulosic polymer can range from

0.1 ;thhhas beérpegnemaofsummangem pmrronnam@rm‘tmedwage forms

SRS MIREL pnt Bt o S miis e ffmer s and fa

" hiiyestion egmodlwlus'nresem icthe hiyitsfat useéndredmante Thid thdraderistic

acegﬁat es t hat addi ti,onal subst.ituents add

%2 F?“S?rFBP' L %P&d?ﬁ?a‘?”’%”%? RIS fif’?‘?r

“alter the perfornmance of the polymer. The nol ecul ar

wei ghtToavaihaucdEfedsol éasabeeratoend mﬂt the asymangteic gieghrane

rocessing the mater
wit%. e@ésrahy lpasdb@seboub ntesr \ametysoalqed forcat lgast &6 bours i m an

?o%t’nér%fs@d %’foﬂﬁea d&:ia‘tih SESURR%RE cG@%bﬂstm}ngesggﬁ\én about 15

Bffalscedion 3 0B AT ApLaFAlbBR HRBltre BRI of o
' sotabtﬂobydrammetawaenpme@ thiel 50% hydrolyzesd matielsd, prevrously

SESAPAT. LBl UEATRE Rl Sl ) TR v i

 changea significantyf whanguiagedl ipiver ussenvdiohmeoberidiniag atsubstantial

AR BpaS T SRR et At RaRRETh HhBhbn e
Rdennkcndnellethreldasg ohthealreg frge themosz ul ar wei ght of
about 40,000 daltons. Another preferred pol yner

havi nphefliewiag plocédirt eah betusé@1Brédh Selyrads fé’rQJse in makrng

a East man or d t o have - an. average nol ecul ar
%mﬁrﬁ %*eﬁg’%ee QFSlopagesf owelsnﬁefouqyag.l?@sﬁynsef polymers

20

 (AmRer Febs - Beigesa M
. s@re@ﬂéd h%?'b@rusé@}as Weﬁ%’é'ahy'&strr@ l@cﬁtu‘jd@ﬁ;ﬁf &gduces a dense fi m.

(eryol 10%?111 E@Z@d"ﬁm@lﬁi&l@less) canBgde tfcbﬁixatr@ie 69 Hié%l@th@ﬂﬁl
makes it asymmetric, for exanp i rst

qaaﬁ'ﬁ‘?t?gmévm%m" ?EPF%RﬂaBQ slvent apd casting; this @ﬁtymee eele@orbgnté an

dglg_ﬁﬁ%ng%osotgl’/ag% ge%g ng@éjptﬁt;;?]hE@g% ffﬁ S}::é"ﬁbt@ Oé)éé%%?’éé’stmg knife
b Ansiagie Shuarosdipipalymerto ben

-cont i nuous yner hase. 'T acconpl |

- Thefimseprsles eﬁitﬁd ipaligw eweapret«nrp@f sovept wbthe aseﬁultng film

25

30

reRbyeBTom He dé@hrlﬂ@fd%o@n@n%ﬂ%%c\ég '3 the DEREE fifm E‘aoé Veito>20 n19 e

I ncl-ude acet one,
dry welght) are first placed lnto 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 solutlon patted dry
_ wrth absorbent paper o remove surface water and werghed The preces of dense

~ film are then placed info a use environment consisting of 0.5 wt% 50% hydrolyzed
‘model oil in simulated gastric buffer comprising 0.01 M HCl at 37°C and agitated at
50 rprn for 21 to 48 hours. The films are then removed, patted dry with absorbent |

| paper fo remove surface water, and weighed. The amount of material absorbed lnto

" the dense film is then calculated by the followung equation: ' |



10°

15

~coated on the core of a‘%‘%@ﬂt@f@fﬁaﬂ'@w@éﬁ

'eelmkgseac@t@tebwratﬁaee! ke

ApelRcRutBR ol enrt
- pulymestiadrplath; spalnibeured ehdrblahds ﬁt@éoﬁ%‘peﬁeﬂwld)aﬁng
‘non- sol vents.chosen such that as the coati ng dries, -

" patesiel inceliulessracatates By araeélfulq'ﬁetar@t@tsprs Bgap atfﬁﬁyyof S
RIS P erk i b ool BEUPS el fohflig friledtoa

- poRtidys afithe eelmldm blsmtéﬁxsleydregﬂ groups) eThev:iegsee @§nosi s

5 acetate, ethyl acetate, isopropyl aeetate n- but yl

- .acetate, nmethyl isobutyl ketone, nethyl propyl
wolsebpaesset hyl ene glycol nmonoethyl ether, et hplcansze0snoseze

gl ycol nonoet hyl acetate, netfylene dlchlorlde

et hyl ene dichloride, propylene dichloride,

ni troet hane, nitropropane, tetrachl oroethane, 1,4-
di oxane, tetrahydrofuran, diglynme, and m xtures

- thereof. A particularly 10 preferred solvent is’
- acetone. The coating solution typically wll contain 3
to 15 wt % of the pol yn%@lgmafbﬁrmaabﬂylﬂfﬁuseemﬂ'omm%f

nmost pmefebisrbed itep=( ﬁso oriontitgoo

etpolutiony
tabl et core, and, then dried, fornmng the structure

menbr gExanipled bﬁsm&bﬂa c6BRy iatetiald Priue cdliifo s e |
of the asymmetric coating.l-s & skin:t will. 15 .have.
ecacatpiepropapasie; callulosp@cefale -

IR Sl SRR, 2 1o ™

her osnotic fluxes of -

~industry, - genera al | ows_hi ‘
suastswﬂpnm a@atatg @né%@mﬂa@sw wﬁywea £AB£ange Mo fel Orﬁe

mers or mxtures .o

ﬁ(/ %méﬁdt% ?Bﬁérétcfﬂnecé’v’@%pé URME Jf‘tﬁg?ﬁﬁt?e %droxyls

| ‘pédsacclndtm:tb rapeat fait lon thelcem:loserchmlmﬂtattuamertneemsulﬁltuted -

Rab anaipars celildss catbielhiat drve AN substitueptspdded
ird tb?aﬁﬂ@f snﬁuaamoms'tﬁ&ﬂd@ﬁot E@b&gﬁﬁéuwawmﬁé frlrocng]che of .

er nea and asymmetric, and does-not siIgni

o tttdtpnlqure ﬂ'ﬁmholea:janmberghbbﬁﬂ:mobelimaseaamte should be -
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| melecular weight efabout4:e0a dadtansasinsiker preferred po

P HTECH i ROVl & MigeleRon S B obeeRouphRof L
TR PFBESSSITY trRSRterid wdrihg A8t Vb PHTRatIRsthe

'ow or no volatility rélative- tOt e solvent sutch

- celthe acetstmhas aasa\mage otoletidar weight@f greatesdhag about -

G5 Gl 5oL Bl o S AR Bt e

' célﬁlﬁ)ﬁ‘éktét@f@ﬁé‘é ahlave: é ARsleauidRiveightidf gpsater 1 tM@ﬁ 26,000

WO 2004/ 052343 PCT/IB 03/ 005629 3 swol I en channel

daftorsatdess thas abawt Ha0BA sieliges of preferred polyrey is cellulose

R R Goelf EruB R, B Elnd 67 Bep-10

- maREfacturBYBy PEsImalEeT Kﬂﬂgééoﬂnd‘eﬁhbgée@qwn%a‘wé\k&h ge K

l'e acryl ate or net

cellul osics, water-sol acr){l ate .

ymer
having an acetyl content of 39.8% is CA-398-30° (Eastman) reported to have '

an average molecular weight of 50 000 daltons.

. The coatmg may be applied to the core in a manner that is
conventronal but Whlch makes it asymmetric, for example by fi f rst formlng a

_'coatmg solution, coatlng it onto cores by dlpplng, ﬂwdlzed bed coatmg, or



5 copolyners and m xtures of these water sol uble or
wat er swel | abl e polyners. Enteric polyners such as

woRbleszsse acetate phthal ate (CAP) and HPMCAS pefrfiB2003/005629
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15

included in this class of polygrers.. The pore forner
can al so be a sugar, organic acid, or salt. Exanples

~ of suitable sugars include sucrose and | actose;

exanpl es. of organic acids include citric and succinic

25 o R RLA Y e M B et ke Bt PEplion

irs adbartiCotar Wag, fesultingiinz stf-ucmedpeommmegmlymer phase. To
nt. my be added to the coating solution. By

g?‘rgﬂt_sfi){ljggéw ' Pgamﬁ@wmv isoreed qomarisds e Gariing polymer |
BERPIRA R & SBneh TSRk righf fxlorGrmplind "°

aoettatmgeﬂhgl yoatatey i‘sqpnbpyrabetatm ri-batybatatats, méthyl isobutyl
enera he function of the 15 non-solvent is to .

%999‘ "ﬁhﬂs‘?rwylt'@t‘?ﬂfé qthyane ohgobemenpathy! ethes, ethylene
E%ﬁhbﬁee{@[‘n% ee %eth?%ﬁ%{kﬁ&m?ﬁdé *ﬁ?ﬁghg %hlgﬁ]cﬁje t he

dsen asé o

mpgtedeedlpbbadepmabeﬂmrmmmwopanm tetsacaﬂemmam 1,4-

sui tabl e _non-sol vents |nclude

 Jhra e, t&ﬁfﬁ%}éﬁ’f@? HEET Highine, d wbiturasdheresty dyparticularly

Al TR B A Ao o

tons
’r&wg@xgmgalhe welygher, pkefgcact;ﬁy s t dﬁg?lt%,l mssthpde@era@uohmo 12 Wi%.
al t caono (o a rIEt ano or -
TG H@%ra@e%ﬁt d osdhecare pf pelivervidavioe. iiich aisca.
15018t £O, GRA, R 'f%nhi'?nlﬁl tHd %trﬂcﬁ]ré&?ﬁérh%?é e bh the core.
plast|C|zer general I’y swe & Coatlng pol ymer such
t hat nmer sglastr nsition tenperature j
| o aherdiy B e oL i 2 TR oG e 8 Skl thafal

he¥ea lh@iﬁeaéméatyﬂuarﬁﬂhb%baﬁhg Nﬂﬁ?é‘stttﬁ@ocﬁ'ﬁ Plsafddicdcaeibols, the
col, the water S

2RISR donf SucPﬁ?OfﬂMf%B Yot Guteibs Praresi ) Which he

© codtima ﬂdﬁn@hﬁd‘&ﬁ@iiré’@h d MXHE LPEEIRLS and HEM-soRelis@hbYdn such

the water perneabiljty

: t h t di but b t
1 a@%ﬂﬁé HB‘!"‘%‘ a %’@ﬁé ?fa«aev%one@éﬁ Blace in theiapplisd £9ating

o scﬁlﬂ‘tlan pESLIRG irh bhel fBﬁhétﬂﬁi &tdwromdrmm a iﬁﬂfd&i@%”ﬂﬂt& region.
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yners maybe i ncl uded

l'u
Tm?}@%?f?ﬁéﬁ@ﬁﬂ% Sl "ﬂ'éP .ﬂmewSﬁﬁ ghtf@trﬁmeﬁsnwéqsym

. g&'@%lﬁ} Anewis Aihueeshibi: Auxes DR Mater tatidnl Bé’otﬁﬁlnba &ith ra dense '

coati ng. WO 2004/ 052343 PCT/ 1 B2003/ 005629 Fo

' i'mﬂ@PﬁP@ry device cores which rel ease drug pri rrarlly by

25

extrusion, .the asymTetrl ¢ coating nust also contain .
at I'El‘@wabng sdigliolv ray glswr conprise poneHtrmers, oon-soilvents, bther

3 poEpGE Rt Bt hibiRhs MeshRaGRO Mol fssigors 7

 anyermauinbso tnfngtdsethel pslyger remains: Stisstaetially eolibleosttthe atmdltlons

ize of,the

ook R0 i i B33 g s o, e

. asymmetric, and does not s:gmﬁcantly change permeability when placed into a use -

environment contain;ng a high concentration of dletary fats. The term “pore

former,” " as used herein, refersto a 'maferial added io the coatirig solution that has

30

low or no volatility re!atlve to the solvent such that it remalns as part of the coating

. foliowing the coatlng process but that is suffi c:enﬂy water swellable or water soluble .

such that, in the aqueous use envnronment it prowdes a water-filled or water- .
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100 microns in diameter and may be terned pOrés, up to
about 5000 mcrons in dianeter. The shape of the -port

WO DeM/osgsasubst antial ly circular, in the form afCHIBRDIZ005629

or other convenient shape tga ease manufacturing and -
processi ng. The port(s) may be forned by nechani cal
or thermal neans or with a beamof light (e.g., a -
Iaser) a 10 beam of particles, or other high- energy

| sgvo ngéfi'l%?gr z;gl% S&Z(@m tﬁgggéfg?to?\%% bferﬁi%%c;ﬁ&%\e'

water feemieabitigaf the costiogr Syitablepare-forarersinglide pol;yeihvleaﬁ

, @@é@@gﬁ% gg? @%& t-1an<§:59 WE&@%@ Oﬁ)%ucﬁsi?l%tﬁﬂ?sécsnay

wetercspible btwtitdgr méthbemiateorsidrs ypdlyaciip ecid eintdyagous -

 chEuba o b S P SPGB ymers

Feiteri) polyrdrs ugh ag celfulosa taeetaophifidlate (GABY aad Hé’MCbSS are -

il 7 254,k b PeasPe The 8P o ARG ey S el

abi, 604l Exahiplescafisaitatis buddrainclade socroseard ckdse; examples

bR PR bR bt ofsBf Bkl

chIBrid® BA® Sodlutizeetats allixii@les &fssuich copotradsanay also vbeuzsed
menbrane 20 .coatings of the type disclosed in US.

Pat ety MaSommei & poﬁausa&%t.égsﬁgwgemmﬁay bd Btted o the

del i very pathways are pores there can be a nultitude

| codtingsohitipor By rtonﬁoivleaﬁ] geneant agy meteripbadded {e the qpeling %Qlufion |
" thtali@urbsjré}%a@mlsé&{feb %h@%ﬁlﬁ%%o‘@éﬁ%@rédﬂ@e&etsb%ﬁuy qam

ores nm ar ge under he .1 nfl uence

_codtingpelymed popelymers ipthesolyeat. Iny G?ﬂﬁf@h thg fenptipp gf the

c?rP s&é’%% %@&‘tﬂ@%@ﬁf oMe %@hlﬁ eq?édégﬁgr e PRYerV&d Nor\tédNEht : |

or deliv i-ce cores wh ch

depmnsiis on o saleanb pad @e@a@mmwhpsﬁn e jhe @aseaqf using st
v&&ﬁ? ﬁSIQ &%Wg Q@I(ré §Ua%éja&?0rfec§l]’ '?Feghyq %tr@h%téﬁé’ %uﬁblé he

acent- to ontalnln

mmaqdwuts inolude yetetr,imycemeetbbr!wgim&t an ltSrichm?lﬁ@daftW‘%!@ht

olffohlerdfe 0 L 1R dp8its o g Shrbifitee LT aRd it s

1 on 0 hé wat osi.t1on.

mtecitlgr weighigrigomerst (a4, lessitharpaizatie 3 H89 deisons, 1P alcohols

lg:‘gae% rﬁét)ﬁa Héth?ﬁ%i é%g&&é{eféye{ynhfﬂ{e%@fj% cl@es in the

acen e water-swe e conposition.:

by ol %%?‘IE)S e L e T

 the@DEtINg RIS UMD B/ (ohATet 8 gRST aRaIA6r3tefztatlre is Riwered, - o

- ihpoinas, toé"'riﬁ%glrggfgre'ﬁﬁﬁéea e B Bamueeb i il e BS)
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%é’tﬁ:lé%ﬁ%mygl%bﬁﬁﬁi sut@IE 8s 96|y?mylgn@gl9¢c{| itAe watertheatgmy oite

e a | e as fur e S|1 ae coa

copfing iR emBtEHY Inpreastrly Wifiemthe PRStEeE lqr}ﬂrmqn%ﬁé agééiﬁyl -_
pﬁthaa@dﬂutb'uamééba%at@t iR UsatsNRineAbility @ﬁmrdoamgsus?hefauﬁl s

that are soluble in the envi ronment of- ‘use an

. degieasedal s shoul d not be

" The coatlng can optlonally include other polymers For. example water o

- soluble polymers may be included as pore-formers. Alternatively hlgh strength
| polymers could be included to increase durablllty of the coatlng



. affected by the presence of fat in the use

environnent, as previously described. Wen applied to

wo a6@R2830si tion, the additional coating(s) sheag0sbess2o

affect the water perneabili ty, or nor phol ogy (e.g.,
porosity, pore size) of the ra%'e [imting coating., 10
Such coatings can be used for a variety of purposes
well known in the arts, including (1) to mask the

bhys: £a ofidy ﬂﬁ%\ﬂ&%ﬁ@&%‘?ﬂﬁ%@%?%’eo%%@m%ﬁs@’&%ﬁ%%i n e
aﬁﬁanMdmatmgmasmalsoh@nma&ahom d)éhveﬂy@ortamncpnmumcaiimn '
St the RO B o e sBao i aichy B FosBih o B9 £ ping

togpsditioraio tﬁﬂn extenus f tkb;dols@g&fnan The dblveryeort cahFaagedn size
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BA dhobs P o ¥ i et e s s s a5 10

3@ hriiceng m dié?ﬁet@rﬁéﬁanﬁa)t beoRmhéRpores Qp tdedod5000 Midhaine

Ive present In the co

. rel ease
Bl 106 shmsk.dhe bors ey Be aHestartilh greclarn fhe f8n of  sit, or
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- amet ébrﬁbﬁ'éﬁcbﬁape e YeRidfactint raaa RstesSig. usm pdsrt(g) a8y be

i mred] at e- release coating suppli n

foamed by machanieaj of fheae MERgR Of With ﬁ@ea@rij@ghtrﬁ%s pdaser). a

Bé%in‘? aﬁﬁé}tld:l@s @r 61%? ﬁan'zJeﬁé#gfr Qb@aé @se@aﬁﬁ @ﬁarﬁﬁl@ g F@te‘h@ﬂ@s
of the co di scussed

S0 A 4r 5 30,8265 et e 257 ik iay b Gamed i
: QM@%@@H @m §nélfpo?&3?i SFHeScoding tb’é\éefo'r BRirheE, 19s Iluaeéht fas.

l.n_essence, t ereb converted
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feature of the invention, this invention praovi
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rﬁﬁﬂ'ﬂ! i thihner pcﬁ'ﬁéﬂ &'tﬁ@&matﬁg o0ERAn HASASEON IR IHE &re ADelivery
erapeut| c ent contained therein which is in a

4 by sratipe Mieccard sghothplene Qs regie smad iregiensy

. rﬁﬁﬁ’ﬁ‘l@%nbbﬂ@d aﬁ%ﬁibﬁ hé Qelfvaﬁz Pt MY IaRde Atfber of holes or

" ‘associated with sal d package, written

, printed)
nreses teat manbe f%’“?é Gun%cqaanw«?@tln&e e3se 0539@@5@ nesRbrAR N

| éast.ﬁg%ls%éﬂtyba d@&;ogadm% rﬁaﬁ@m s, 8821089 8nd 5,698 220. When

articularly f fects, in-vivo, a high f _
deliv @erﬁ\tﬂwaymaf thQFQﬁ thﬁfﬁ)?@%%? ukBugRef ﬁhﬁcg ﬁO[&@ th@trfﬁlﬂge In
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i'tten matter is, gen type~cont al ni ng-

 rharbef s paresmay BEgeraEPOIhe flinge e RubpRafie piessuIe
e RAY e TETAHRNARLORRAZ brs Sy U ol b 10 or

ndrec ﬁoadeheguldamoe gorea gmmy:o(\slamf sapanateedrus anRd Weﬂardayers at -

Ing O |nser aln

" - temdrugeontaining conpeditiby, sovthalttbe dnfg-ccmtm:ang composition will be

SR b FERR Sor BF e 2ol M egy SwiitaR oo

- cotripesitiors df islremgnlzbgl that sbe pccicelssesn@r fonnimgt delivery ports may
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Altern

cérrrh@%%/ 28 né’cﬁa %M 8‘%%{'?5 %{in%teﬁtrtb?he \%gper-%\(r)vgﬁa%lé] cé)rﬂpos Eon ,

In aggregate the total surface area of core exposed by dehvery ports is less than 5%, _

and more fypically less than 1%.
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affirmatively-informng the user (i.e., the patient,

phar maci st, and/or physician) that the oral dosage
g_fyg be taken by or administered to a pai:Cf}j]ﬁgoog,/(}oaﬁgg

regar ess of whether the pagient has eaten or .

I mbi bed high fat food, or a statement such as "may 10

be taken. wi t hout: regard to type or quantity of food"

. or sonmething simlar such as "may be taken w thout

regar i 4 &ﬁ"rtf‘&ﬁ@&i"‘rte'letaéfe ecgm;f)c%ttloh Te. gog%re s-[tr'r'x%.)ut’tﬁéctI

Ianguage can not contain Imtin anguage suc
asym@etrtferatyémrltngmmﬁmyranet hasdeen ikermed; orfe er rmrg radﬂeonar

ey %J‘%P}hg&’ ?éﬂﬁhg%@%ﬂe‘f’dﬁnﬂ?? %s@étiﬁ]oﬂ'téﬁ &t Egerlq! Lg[rauy | |

eas ore or
eemuurgﬂng dratelimitiha meidbnenea géei adgiional egatinige typivally comprise
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conventi ona orm as

afiedtediby tfe meqﬂmaatbtmrtbause/emompe:abasEpmbesly déscribed, -

fiREBIc, 3RS Loffon el ARRMORR ool Biaidholitiguarer
Mnmabmtyforlrmdtphﬁlogﬂlelget;mro‘sdy mteasum‘jmﬁthel rateellmrtmg coattng ‘
different container), or a blister pack with
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as to whether the dosage form can be taken with or wrthout food of any type

~_particularly food whlch effects, in vivo, a high fat envrronment Atthough App!acants
- do not wish to fimit the nature of the written matter it i is noted that the wntten matter is.
~ generally of the type _contarnlhg !abe!rng, ie., mformatron and/or instructions for_the__ |
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The pnnted or otherwise written matter is aSSOCiated with the package in

, WhICh the therapeutic dosage form is sold. The term "assomated w:th" is |ntended

to include all manners in ‘which written matter, such as the mstructaonal or
mformational matenals discussed above, | e., Iabelmg, can be associated with a
medicament, as known conventionally in the art. Thus writien matter can be

| . as_seciated with the eontainef, for example, by being: written on a label (e.g., the
| prescription tebel or a separate label) adhesively affixed to a bottle containing a -



37C for 21 to 48 hours and then removed, wi ped'dry
wth absorbent paper and 10 wei ghed. The average

Womy&ﬁgn ncrease for three replicates of eacljucfmj;m@gmmgg

between dry conditions and after soaking in 0.01 .

HCl, and between 0.01 M HCl ~and the 0.5w % "50%
hydr ol yzed nodel oil", is given in Table Il. These _
results show that filns conposed of polynmers Nunber 1.
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affixsr) b O8s Qssbaitie Vigg stag, cardor Rl pr tether type

de%%? affried iten rﬁé&f@f&ﬁ@ t@é d/arﬁécﬂWH laftﬁﬁtdd bﬁéteﬁﬁddk&jﬁlbhster
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EMA ﬁ?‘éﬁﬁdrﬁmtléﬂ)qmaaéﬂno% if%ﬁ@'i@lh@ludéd)%tﬁtbment iﬁﬁ)r&%g&hat '
ul'ose FMC MeCl?2 10% 97 75S Acetate,

thedosngeni@me By be tﬂ‘ﬁ'r‘ﬁ%ﬂ:@’gh fatfeasht ent = cal Products

43.3- Div. 43.9% 3 CA320S Cel | ul ose East man 90: 10
8. 2MthébRateesrd embaiiimentsadf t@invassich vill Peconae appdseit

~__copt %, 4 |_ul ose t
- i iadplerind Fiqimiist Wit St P "F‘eﬁ‘é“'%q’a‘“ef
than for limiting its intended scope. 'In the examples, the followmg deﬁnltlons are
| employed mgA milligrams of active drug having a molecular welght determmed

as the free acnd or base, independent of salt form; CFM cubic feet per mtnute '
RPM = revolutions per minute; AUC — Area _under_ the con;entrattp_n versus time
curve determined in blood or plasma; CA — cellulose acetate; CAB - Cellulose

- acetate butyrate; CAP - cellulose acetate phthalate;

- EXAMPLES
Example 1

Several polymers intended for testing to determme their su1tab|1|ty as

' 'asymmetnc membrane coating materials for a Wlde variety of dosage forms of the _
‘present mv_ent:on were examined fo_r their suitabitity for use in a h;gh-fat enwronme_nt.

Gl fluid foHoMng ingestioh of a high—fat meal was simulated by a 'mixture of 0'5 wit%
“50% hydroiyzed mode! oil” mixed in a 0.01M HCI agueous solution. Poiymers were
either obtained as commercial fi Ims or formed into dense f Ims by castmg a polymer
solution onto a glass plate-using a Gardner knife (Gardner labs, Inc., Bethesda, MD).

Table i Iiéts the polymers tested, the polymer solution cbmpoéiﬁon used fo_r 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 fo 5 minutes, removed from the glass plate, and then dried in -
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film 5 CAB-551- Cell ul ose Eest man Acetone 23% 130

0.2 Acetate Chem cal Co. Butyrate, Acetate
WO eeatos23432. 0 % 6 CAB-381- Cel |l ul ose East man PCHIR2E3/005629

15% 102. 20 Acetate . Chemiggl Co. Butyrate, Acetate
content=13: 5% 7 CAB-171-Cel | ul ose Eastman Acetone
14% 91 15 Acetate Chemical Co. Butyrate, Acetate

- content=29. 9% 8 CAP 482- Cellul ose Eastnan Acetone

a@ﬁ‘@&%ﬂ 180atAs:Rt ¥ Rourh &veRRVe SPof the @&hﬂﬁ@ a8bRent pﬁ@ﬁtbat €
content=1.5 9 G A-P Cellul ose East nan Acetone 21% 94

eXgleti@ Cheri cal Co. WO 2004/ 052343 PCT/ | B2003/ 005629
-40- Phthalate NF 10 HPMCAS Hydroxyprop Shin-Etsu
Ac et dndivitiiabplaes ofSiyienfiim @rgiigialsizbiioms o arh’ Bl 20 to 70

g i weififwds #sWighed and then placed in 19.9 mL 0.01 M HCI stired at
37°C in a glass vial for at least 3 hours o equmbrate with the aqueous solution. Each
film was then removed, patted- dry with absorbent paper and weighed Next, 0.1 .

f gram of the “50% hydrolyzed model oil’ was added tothe O 01 M HCI solution in each
- vial and the fi lms replaced. The films remained in the soluhons which were stirred at
- 37°C for 21 to 48 hours and then removed w;ped dry, wath absorbent paper and
"welghed The average we:ght mcrease for three replicates of each film type between
dry condltlons and after soaking in 0.01 M HCI, and between 0.01 M HCI and the
0.5 wt% “50% hydrolyzed modet oil”, i is given in Table II. ‘These results show that
films ee'niposed of polymers Nurﬁber 1-through Number 11 showed weight increase

" from contact with the “50% hydrolyzed model oil” of 15 wt% or less and are,

15

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, unsdite‘ble for use in the invention.
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~d Products, Inc. 14 Ethocel Ethylcellul os The Dow
Acetone 11% 89 S100 eNF Chemical. Co: Prem um WO
2004/ 052343 PCT/ 1 B2003/ 005629 -41- Table 11. Average
Tgﬁgqent Vi ght Average Percent  Pol yner No. Pol ymer
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content=29.
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| Acetate
content=1.5
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the materials were cast from acetone solutions. Three
. grades of ethylcellulose (Ethocel(r) S100, Ethocel
WO M03/052348 Et hocel Mb0) and one grade of cel | UPCOEBB2003/005629

acetate (CA398-10), were exagined. Filns of polyner
bl ends (Ethocel S100 and CA398-10) 10 were al so used.
Smal | pi eces of the resultant filnms (10-20 ng dry.

wei ght) '"were placed in 0.05% MFD cont ai ni ng .3 vvt%of

~ Taple gONPONent s being tested. The solutions were
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LIIIJ L_ylll) C Tl Al IIUupllu oSO —oTTO vuu "
sigrffi car%tceé BAGEE | he i xt Lﬁés of thpse - 10
'%tr s effected, when sjwl | en,

conpounds .
wei-aght gal \ M IRV .| eX-CeSS nf 200wt P4 20 -The

date& in Ta %BIPF?AQ‘FFB(EW hat the €&l ul ose acetate <07
mat eri al 513 FOteMtE  fvei ght gain or swelling in all.

'Pnnhnnndc 1, Lndica |nn cel liil:ose acetite will he

an dexcel || &egeesiafede for| use as 838oating mpterial 03
t hat does [5@IVieselfe in fhe presence of sn‘wﬁst antial

anodnt s off Celldess fcatale of dietary@@at digestion 50
products. |Bebraiata in Taple I'V show that, .tlhe pol yner
" bl ends al $6<8i@8 | ed consj derably 25 when exposed to

|_the fat ¢ soiaatiPO% val Uat ed. These data indicate that

swebl i ng ¢fCeliesendeatateal|s based @B Ethocel |is causez3
primarily|Bytyedepounds produced by hydrol ysis of the
fat: fattyAeetatés and nogl yceri-des. WD 2004/ 052343
PCT/ 1B200Bt0t58298.5%43- [Table 111. Test soljution

Wi ght Ga| Gellums¥Adgiiatss {MVat eri al 5B hocel Etfhocel . M0
Et‘hocel CABQigrates100 MbO |10 Car boxylic Acids Butyric
Aci d 28 NDAcetatel6 Decandic 140 ND ND ND Agid Aeic
Aci d 77 41onet=299%NMdondgl yceri des | mni tor 375 10 10

ND 8D -MonOellubose Ac2idd® ND ND 4.0 e 27
| Propionate, ' - I '

Acetate

content=1.5%

9 Cellulose Acetate . 97 | 03 -
Phthalate NF : ] :

10 | Hydroxypropyl - — 23 T3
- | Methylcellulose 3 : . : T
Acetate Succinate

11 - Polymethacrylate = |- 15.3 T . 143 E

12 Ethylene/Vinyi - er 1 - 340
~_| Aicohol Copolymer ' : o .
13 Shellac Gum i .47 , - 3.0 -
14 Ethylceliulose NF 4.0 ' . 43.0
Premium o -

**Average of three films. Average Percent Weight Gain [(Flnal welght |n|t|al welght)l

- Initial weight] X 100
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ImM tor 312 13 13 ND ND Mbnolineolin 24 ND ND ND

Capmul MCM 96 ND ND ND Monocaprylin 110 120 85 18
eBsdsyrin 130 ND 55 22 Imnitor 742 230 23@1AB0003/05629
Triglycerides Triacetin 11 ND-ND Tricaprylin 71 ND
67 18 Tributyrin 340 ND 26017 M xtures** Model Ol

50 8.3 100 6.1 Model G| >500 ND ND 8 Products A
Model G| 530 ND ND 7 Products C 50% 600 47 360 4.3
Hydrol zed Model G |1 Mddel G 800 ND ND 7 Products 6
ExqppPle fint deternined ** See Table V5 10 15 20 WO
2004/ 052343 PCT/1B2003/ 005629 -44- Table IV Test

* sol uPplymerpiisedtas@artingmsterialstarmekaasyermelric gwmprangsio a

i Bleg i b othe AR PR BRI B R Re |

déstribédinTbxesples bd TS imE eraexppsed to individual components o dietary '

' fat mixtures and model mixtures simulating a use environment containing a

substantial amount of dietary fat and/or dietary fat digestion products. Dense films of |

| the materials Were cast from acetone solutions. Three grades of ethylceliulose

(Ethocel® S100, Ethocel M70, and Ethocel M50) and one grade of cellulose acetate
(CA398-1 0), were examined.. Films of polymer blends (Ethocel S100 and CA398-10).
were aiso used. Small pieces of the resultant films (10-20 mg dry weight) were

. placed ih 0.05% MFD contaihing 3 wt% of fat components being tested. The

solutions were shaken at 37°C for at Ieast 20 hours. The film pleces were recovered,

- wiped clean and we|ghed

The results are tabulated befow in Tables lll 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 carboxyllc acids, by many monoglycendes -and by trigiycerides (e.g.,
' tnbutynn) The Ethocel materials also showed s:gnlt” icant swelling in the mixtures of

these compounds. These materials effected, when swollen weight gains generally in

excess of 20 wt %.

The data in Table | show that the cellulose aoetate matenal showed little

.'welght gain or swelllng in all compounds tested; indicating cellulose acetate will be an
“excelient choice for use as a coat:ng matenal that does not change in the presence of '
substantlal amounts of dletary fat or d[etary fat dlgestion products

~ The data in Table v show that the polymer blends also swelled consaderably

when exposed to the fat components evaluated

These data indicate that swelling of th‘e matetials based on Ethocel is CaUS_ed

: primarily by compounds produced by hydrolys:s of the fat: fatty acids and

‘ monoglycendes
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- M xtures* Mbdel G 15. 30 23 31 15 50% 270 220 180
150 20 Hydrolyzed Mdel G| *Weight ratio of Ethocel
S100/ CA398-10 in the blend ** See Table V Table V.
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1 ** See Table V

15 .

20
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3. 4CIavé % pol yetdmdabnd glogsol [3380r1and 686/20t % of60/40 30/70

Jateh@hed by Bityric¥eid feseq7 ngrledigats fin g3sol uti @o 22

(40.2 wt%, mlled using a Fitzpatrick nmill, and
bl ended again. The final blend was WO 2004/ 052343
wo B§6k/05820603/ 005629 - 45 prepared by addi ng 0.BCTHE#003/005629
magnesi um st earate and m xi ngy_ Tabl ets containing 240
ng of pseudoephedrine HCl were nmade fromthis blend on .
a-rotary tabl et press using 7/16" tooling and a
target tablet weight of 537 ng. The cores were then
coated with an asymmetric ethylcellul ose menbrane 5
.|f§[ by t he phase-inversion process disclosed in US
S ents 5,612,059 and 5,698,220 as follows. A
sol ut i Test saatiom ni ng §2. 3 Wt % acet oWejgh? Gainvii¥kitat er |,

et hyl cel | ullose (Et hodel Bishdindar Bleh80 | pBemdun) \Bisid Blend

117

ARse- up t anfkGaprnAige cgat i@g sdl ut48on WasisedNald £d t9e The 210
tabl et cordscdn, a pgrforated coating pan 10 [ HCT-60,

Vect or Cor JQhiGEIARR)_USI BBOONE SPfgay qun.26b SPf ayi7orie| 12

HeE TG T eTggal T | TEpET atjurezgl 48T, gan 39
Pglf alr yefu no@ébr¥ 00 CFM jand a pgn speed of 15

RPM resul ti TRbrioButgh bylgU;‘l TiT CHET TT|g Ofp t el t a'gfhet 58

|_gores. A ! EiGhorYapdlt —oBe T Ot 595 Y. c'ﬁgf‘ﬂ ielvl'ag EE
- T{@']%' Tﬁ 8§ I T S"-'Juiu p 'L'-“ jba*"’" Heeld-tH oc-'Tmtlc 26
¢ eh?ﬂ* "r'gv::;m?.u L eo 1*0?‘%0 Charl 0 o dizle et elbe—1 D0
‘ MI@if of alMedgtul 4 e oot idizid0  por fhe detiplaine 10
coat i ng, ansbg’g ous| so?mimo— E wt|% &l rilzin 0FK:I 20'
-] and 3.9 ﬂ%r %e padry(r) ¥S-5-19010 d ear| (maj or
1_con at s LIMOBELRIL hidr oxvibrbovl celllul ose —and
e Uﬂ? PEEVP"E@&PW _'P@ ijﬁkt@ bleng)| or West Poi nt

cetirizine- cont ai ni ng | ayer was appl i ed to the
Tﬂ'ﬁ\” cellulaose coated tablets in.a  perforated coat | ng

anO("HCT 60, Vector CorooratlorQOmB¢fiﬁjlf$mo spray guns;

Madd@ﬂutl on| 5 @live eit #8%ftripeimitin G %, trikutyring i %t legithin

| Hadvdlyzedoan 5 loevetbr 691, 585 RENViitictaaiol, §P6 isiblitytin, 2% tvalyric peidyd

50% nper at ur p3tk oiveGil, 45 % Mirerolaidroy, @Btnalciofacid2 8% tdpadimitin, 4%
Maahat il 10 npvvondbubtinutfevethimppl i ed to each tablet. 25

1 Mddhe Gilmredi pé2% olgicacid; 20%t Myverd! r8-9% ey Mwasolt 18292, 7% im191, 9%
| _coating, 1Dleoitrh Wite Opadry(r) YS:-5-18011 Wite

Prodadted. W } palmitic asid g6 Ydbutyrinp 4% gyricramid, RRembashdyrim 2%

| ProyGHOBY Pr ojpyds biekib wcie) 2% Inesebutyfie) % teithinV\est. Poi nt

Méa@oar co Blef aoitl; OYEMMeds| a8y, 453 MpairbiLissss 6% @butyrin,

[ BRI GRS addesh% SlewpacR], 20%Wera d 8195, 18% MPHErel. 18103, 8% tnb'utynn,

| Progas 09_sol siberrivesd R nmd@blgrahe tablets in a

perforated coating pan .30 (HCT-60, Vector
Cor poration) 'using one spray gun, an inlet air

grgat ure of 84C "an i-nlet air volunme of 300 CFM a
sol uti on spray rate.of 60. g/m n, and a pan speed. of

Controlled release tablets contalnmg pseudoephednne and coated with

) ethylcellulose were manufactured as follows. First, a blend was prepared containing

75.4 wi% pseudosphedrine HCI, 3.4 wi% hydroxypropyi cellulose and 21.2 wi%
microcrystalline cellulose, The blend was wet granulafed inaPK prooessor and

N dried. The dried granulation was mllled using a inzpatnck mill, then mixed in a V-
- blender. The dried granulation (59.8 wt%) was blended with microcrystaillne ceilulose

(40.2 wt%), milled using a Fit;patnck mill, and blended again. The final blend was
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WD 2004/ 052343 PCT/ | B2003/ 005629 -46 16 RPM Enough
solution was sprayed until 20 ng of coating was .

WO mppészeed t o each tablet. Exanple 4 Controll edTrmiﬁeus&s«sm

tabl ets containing pseudoephgdri ne and coated with an
5 asymmetric cellul ose acetate coating were

manuf actured -as follows. First, a blend was pr epar ed
contai ning 75.4 vvt%pseudoephedrl ne HCl, 3.4 wt %

' pl%é?flr PYPERING 0.5 G@%ln‘!agﬁéﬁuﬁ@fiea?éke an%%ﬂﬁ Wa@léﬁé’&irﬁtﬂuh@ 840 B

ul 6se, -and processed describ in

- myabbeeudeapheding R v@zpomage Bemrﬂyag@aégn@maa o ot Aestiusing
| 7g§4§pﬁﬁ§%démr§et %e%tafﬁs‘?gﬁéey tabl et pr esioughgg

tooling and a target tablet weight of

0 RS oM i o Bl S e il BrPRERRg membrane
fofth&€ by ﬂedphaaseu&&s:ﬁd Brdb&s disclosedGn 8I22erits 5f6dR|050mndA

‘SBELEA  R HHEn Fe SAAAR Fed lge
' bbly%@@%tné@kal 3352%&:1 BOE{ wes opémwaélmsbxemmirsmnch?e $00
edl ents ‘1 ol u n 1.N
BB e RERPRRS I TBlig 4 4k B Gie fog lton make SR k!9
'Tlfeeédaﬂﬁéts%mtféﬁ kb @ﬁpll@éﬂo (Hﬁbl@ﬂcor&@ﬁia@ber@éﬂ@ﬁ fo@tailny‘ban '

u3| one a spray ‘rate of 13
- (HGr Veﬁqtort(g%é@g ) USINGONg Spray gy ﬁ|seeyéﬂer3$3qhnﬂiw an

msgpélr @Fn%eram@o@a@enaﬁme@ dirQbluAte S0 Grag, LHnH'd“ﬂad §befeh%f

ormati-on of an asynnetrlc coating on the tab

- 15 geslting inga asyeimattic epating eon tiep t\‘Rﬁ@SaM?ES?éB’elth '

gattof SPmgAds ABievel @urar@ eqhé %Qét@@l SaDIRE Frefd 4o |hréa l@ay' _l

tray dryer. Exanple 5 Sunepitron tablets coated W t'h
drearhy| cel | ul ose were nmanufactured as follows. First, a.
bl end was prepared containing 3.7 vvt%sunepltron 8. 3

Wt %Thesa Eymmetric emywelltﬂﬁse%afedmaﬁ{etsnmrd thenscobitedtvathean n

yeeirsir SRy 561 skl ivone A BB SRR B,

aquedUsasolLtiomDé 2 1% celiiiene IHCIroreso widb elear Dpadry? NS o0 1an

P B Rk o8 e B,

methyeaiubdss) Doomdn, West Polrd P& as peaphesdantgnikéd fay 2dfours. The

- T A A e T

petforatddngatitg part HEJR60, \edtor Congrirgtitn) asing 6@ spvly guiB, a

. S0 ut?c?nd'spray ra%e o) ﬂ l llmlleﬁ2 %g?r/ﬂgtoasir(st%rgnpera%u?re of 74°C an inlet air Volume of

280 CFM and a pan speed of 16 RPM. Enough so[ut[on was sprayed unéil 10 mgA of :
drug was applled to each tablet. : : :

The immediate-release cetifizine layer was then 'eoéted with & taste:mask-

~ coating. For the taste-mask coating, 10 wt% White Opadry YS-5- 18011 White '

o (major components mclude hydroxypropyl cellulose and hydroxypropyi

- .30

methycellulose), Colorcon West Point, PA was added to water and m:xed for 2

_ hours.  This coating solution was applied to the tablets ina perforated coatmg pan |

‘ (HCT»ESO Vector Corporation) usmg one spray gun, an mlet air temperature of 84°C
“an infet air volurne of 300 CFM, a solution spray rate of 60 g/min,_ah_d e'pari speed of



Next, the cores were coated with a porous asymetric
et hyl cel l ul ose - nenbrane as follows. A solution -

‘WO emaloaz3IBng 53.2 wt % acetone, 10.9 wt % i SoprEpEIB2N03/005629

10

15

22.4 wt % et hanol, 3.0 W% waygr, 4.5 wt % pol yethyl ene
gl ycol 3350 and 6.0 wt % ethylcellul ose (Ethocel

‘standard 100 premiun) was prepared by mixing 5 these

ingredients in a stai nl ess steel vessel. The coating -
FTOREM. EholBf s8RRin v Benil283he bt OafitPwhdlagblied to each
R, El SRS s B PP Rl Pwadabled o cag
tablehhg one spray gun, a solution spray rate of 32
g/mn, an outlet air tenperature of 25C , and inlet

@tarmmelmne of 40 CFM and a pan speed of 25 RPM

resulting. in the formdation of an asyrmetrlc coati ng

on 1 ot ARk R loIGRL %ébleﬁcbﬁ{a%%ﬂ]wéugg%pr%%ﬁ‘%gﬂq 8080 Wi 2n

10 achi eve at I'n

asyinetioy eelivlogh acetatmhng/wdreymanufaﬁumdmse'olﬁm& I’Elﬁll tar kland

AP 4B B bl e Py

7 ceﬂtﬂosﬂ aph2td wiBrmiaiocrysialiBie Zellilese, bhid Srovepsad andes@riBed in

epbls T LS it ot BhaRBUSA e RIS i Ho

: thmg!ead ionra otarp tablet prass LBihd el 6"aooling a6id v tgrget tdbemlvmrght of
' 5%?3 d-groduced with a roller conpactor. The ribbons were

d (Fltzpatrlck JT mll) and blended in a

. V-blender. 'The final blend was prepared by addi n

Wt % Metsh 1 QaRFSIvRrg caatad with arRoreus. asYmmeHics WRee peRt

‘nﬁ%b}&h%éﬂﬁ atsrdfsc%é@m%‘@ 81630080 WRY 8, 6@9@9 fa% %ﬂo(n@e A solution

on a rotary tab ress u5|n extra

 camainggRramoneine. {Sutlngtsn 56 Witk etmmeeglym@mand

ggfmw& déﬂulosé\fdéiate 3@@1@%@@.—%& rane'?'g tﬂ\%éehp%' e@h%ma

mretric cellul ose aceta

| .scei ammake-dbtank Herrgating splutionowaseanplisd totie tblat gpres in a

é hied %M cF a%%H@T‘MO(’/Wg&EF;?@lpl Bsgﬁ)a%ﬁeq@aq@%m%&%rg) Vg:%{g

gl ycerol-

rate efp‘ea’éeﬂubyn mvileigirteraperaturg 0B 456 ae irlet air volumedfein® CFM,

orfl o BT 14 R S0 B bl an 300 Bt el Pon

20

thedahletrco®@sy folarget wa)ghmum of Ghemgsyasachigued darirgptaatingnThe
n outlet air tenperature of
cc%géaa%blefs%eﬁ'gt%%?%a'\il{) u&r}rx; 'gf 40 CFM and a pan speed
of 25 RPM 'resulting in the formation of an asynmetric
menbrane 30 on the tablet cores. A target weight gain

. of 45 ng was achi eved during coating. The coated

Exaabplets were dried overnight in a tray dryer. WO

.25 |

30

2004/ 052343 PCT/ 1 B2003/ 005629 -48- Exanple 7 The
psel@uﬂﬁplﬁ%ﬂ faBlets estbdivth %%ﬁc@ﬁul@éesw&fe rﬁa«mmés@.%d%saawé

wer-
- First, a biend was prepared contammg 3.7 wt% sunepitron, 8.3 wt% fumanc acid and:

87.5 wid% anhydrous lactose.in a high shear ‘m{xer. ‘Next, 0.25 wt% magnesium

" stearate was added and a dry granufation was produced with a roller compactor The -

ribbons were milled through an oscﬂiatlng granulator and blended ina V-blender
The ﬁnal blend was prepared by addlng 0. 25 Wt% magnesmm stearate and mixing.
Tablets containing 10 mg of sunepitron were made from the blend on a rotary tablet
press using 1 1/32" standard round concave tooling ata target tab[et weight of 300

U mg.
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wo 3004/

di ssol ution tested as follows. Tablets were tested in
1000 nL deionized water (the <control test nedia),

% 49L standard bl ended breakfast m xed %2003,005629
simulated 5 intestinal fluid 7r:ont ai ni ng enzynes , :
(SBB/ SIF). The SIF was prepared as follows. First,

6.8 g of nonobasic potassi um phosphate was di ssol ved
in 250 mL of water. Next, 190 mL of 0.2 N sodium

Sy el bl ROl R sibengege e

nidistasahs follavess A asldish contihing 83, P % bicdttvee, e@LLM% ng

sSoanonz A S el oo itar d s dhtert g dagp ana

' e@fwt%')e@mcenuﬂee (@B&@bﬁnﬂ@ﬂ 100 ermed) eas br@bhr@uﬂ}y rfmmgso

thise Mrodn e aBo b sEeshves, Ti colun SR vasbepled fthe

. tebfet 2Btk la barfdrfeti @batthgqfanqhn WaTL3D, Webike odsrperwum rieﬁr@ ofle

8 g of extra butter Thrs sol ution was mxed-in

- SprAYIgYRr SN SBraY ralp o6 32 GNIN A et Ardpmperstyre Of 8%c , and

inft S5 9blkdeR 4b €FhE i e%n%se&rwzedamtregum ngin the formatron of

pseudo &hedrr ne rel ease was neasured rect
araalinyne gcmteg@eﬁl@emeéweﬁ Margetelvemwan@f&er@mwa%d

achidvel dbﬁﬁg?&f ‘Pﬁé Bt (?%%tsawérH REd SferRGhilih B8ray tige
receptor so I'n a dissolution appafatus Hanson
D ssoetteTM Aut osanpl er, Hanson Research Corporation,
Chat swor t h, Callfornla) fitted with standard- paddles
was sti rred at 75 rpmand held at 37C. For 25 = -

- Exfiraplei@ti on tests using SBB/SIF, pseudoephedrl ne .

rel eased was neasured by residual apalysis of tabl ets"
ot hei;memtr@r tablets@ateRiORifH o aS@hibirio Belluliset dvetap agdribrane

 wpdgai g Ed 5 SaRURT, £ f&&%i%@a@ﬁnrrgpvaﬁreeﬁ{am"&w wh

smrthncae@hvm)na‘rrbtatecbn& 8670 6498 edaydiowrddioee usigdhe

d | d 37C. |r
ericselis Qptins h reORwRLS Next 1 B branelug Sle2esia Sibipaded
andCa ngffaﬁmﬁthﬁdvasspra@rcedmmpor@t aheiend Mhe ribboa vers:

il B30 S BB3RS et 19BN TR e grarsyes

20

25

30

ﬁ%rb@bpbd@a@ﬂaﬂ m"/ngwabneéahmsewhrumamtrarraeeurémeet@ntamdg :

10 RS Py e et R DEEO AT it press

usRBEHIBE Rhed de&e rauabieanesd toelingtdte: thedet tﬁbﬁet@@a@grﬁ@f B00 g,

“cellulose acetate tested in a 5 high-fat. use-

SO ATBTes hlftecodRl vt BBloti raarnmaee Q@lﬂrlégeoéﬁetate . o

" membrane as follows. A solution containing 2.9 wi% acetone, 10.5wt%
_ rsopropanol 22.0 wt% ethano! 2.6 wt% water, 4.0 wt% glycerol and 8 0 wi%.

cellulose acetate (398 10) was ‘prepared by mrxmg these mgredrents ina stalnless
steel vessel, The coating s_o!utron was applied to the tablet cores in a perforated .
coating pan (an HCT-SU Vector Coﬁ;oration) using one sprey gun, a solution spray
rate of 32 g/min, an outlet air temperature of 25°C, an inlef air volume of 46 CFM, -

| and a pan speed of 25 RPM resultmg in the fonnatron of an asymmetrlc membrane

on the tablet cores. A target weight gain of 45 mg was achreved dunng eoatmg The

' coated tablets were dried ovemrght in-atray dryer



of the same tablets evaluated in a use environnent

that does not contain a substantial anpunt of dietary

wo dloddustil l ed water) between 2 and 6 hours mjjt/mooyog:,@g

10

15

20

“introduction into the use erlxéronnent However,  t he

tablets coated with Ethocel "sShowed extrenely sl ow
rel ease, with the anount of pseudoephedrine rel eased
from 10 the tablets coated with Ethocel tested in a
Ifa,t use environnment (the SBB/SIF sol ution)
'%}%?ﬁ'gfng fromO0.3-fold to 0.04-fold that of the sane
tablets evaluated in a use. environnment that does not

cont alihe ReeydnRphedinegoniaifiicieblsts of Fxarmples Band(4vewei | | ed
oV%e biifion RRIVRIAIoNs2 “l’gbi@tsh&éﬂé ?es?écot lﬁ H Ole‘ Frﬁ_%ﬂﬁie@ RudtéH(he |

use envi ronment. Tab e apse

cpateel desd rasia) oidn P4 %s&aﬂldﬁrathl@dw ubﬁea%ast mixed with simulated

GBI (e pemeJSYpIRIL i S Wi SR oo

Firs(6.84 9Bnorobasis pogssion phesrtra& \@mssqlve@ i 260 mlof water.

i g Mgl BICR s Bt #g i ierand>

combined with therpatansiuabphasphals selution. eNext a1l gretparicsaatin Mas

Se coat'l n
sfbdmrs hydrokide. Wagersvasomidpd fafadinal voluroe oh‘HJO;QmLf ace,” with
the cores. conpletely dry, or only partially danp

- aaé%oe Fmd ﬁ%ﬂ:ﬁ-ﬁw the P&uﬁﬁgééhf ion stb%cﬁﬁﬁe tﬂ'"’ + Qb \gd%g 3 N

. I'nsi WRe SBB/IIPWaE ddpardd s RS T 280NAL bebBIFakSs ¥ddda

cel lul ose 20 acetate coatings appeared to be danp to

“ . oating remainin unchanged over -
zgagsesawe o twl,:nésnﬁerc g g g ,

course o experinment. WD 2004/052343

" 2ptps pBoA@®B/ 005629 - 50- Exanpl e 8 The: et hyl cel | ul ose

Ggggfﬁ%hgmgoephedrl ne tabI ets of Exarrpl e 3 were dosed
2 eggs scrambied in butter '

_ 8 oz of whole milk or about 250 mL
- 8 g of extra butter

. ThIS solution was mixed in an lndustnal single speed Waring Blender.

" For dlsso!utlon tests’ usmg delon[zed water pseudoephednne release was measured - |
~ by directly analyzmg its eoncentratlon in the 1000 mlL. de:omzed water receptor
_solutionas a function of time. The receptor solutlon, in a dissolution apparatus

* (Hanson DusscaeitteTM Autosampler Hanson Research Corporatton Chatsworth,

30

‘_Callforma) fitted WIth standard paddles, was stlrred at 75 rpm and held at 37°C For
: dlssoiutlon tests using SBB/SIF, pseudo_ephednne reieased was measured by
“residual analysis of tablets that were in the receptor solution for the specified fimes.

The receptor solution, in a standard dissolution apparatus (USP Type I, Vankel,

- Cary, North Carohna) fitted with standard paddles was stlrred at 75 rpm and held at
-37°C. In both cases pseudoephednne concentrations were measured using an
HPLC method_usmg a Zorbax Stablebond@ CN colirmn with a mobile phase of 50%
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e 2 abi Brpistarer Blodupeidheless

to 36 subjects (18 male and 18 fermle) using an open,
singl e dose, random zed, two- way crossover study wth

Wo:a)owaﬂsmut period of at |east seven day bet REayIBUin3/065629

5 The tablets were admi nistefged under fasting and fed
conditions. The fasted subjects were fasted for 10

hours before dosing and for-4 hours foll ow ng dosing.
The fed subjects were dosed 5 minutes after eating a

o ko, PHTBIIEE mpbNS BhbNf o sSSP IEG, and

th bu l butter slices
Ubf deieation %Zd)éznmf hash brovvn pot at oes 8 oz of whole
m | k-8l LhV.
aft elrﬁe gcﬂﬂtg%?thgqgtg %fjﬁl%aﬂgéd il Gl*aﬁ@ \}I shg& tﬁgt tné) E@?E{ﬁ of
psaidoepikedsine rreleaeeda‘mnpﬁnettahhéts aoaiemlﬂmpellploee edelab tested in a

R TSR A L O P

offhe saarytbilststehalnatbd it @ dsenenvirormment et ddeswdticoataing . -

i, o BB ROH RRDIE BT e an A Tl R ¢

infredttion o trngseanvivanent. lﬁeaswemarme tahletrcoatadngitteEthocel

SO TEERA i Bueort e Reue Y bitp bR eessr o

the astsiéts iconigd (mﬁth Tilocartestedini hible-fatnee 8a9iAMRHLENVEBE/SIF

| C{ROI a %’g%s‘c 693‘3‘9 g‘? @2 3‘5@@@? Bltwe g?m%aga‘lé’tﬁ %&alua%ed inause

‘ erﬁiraﬁmemeaamee elote@hem h Bebstpwial amovmit oF dietary fat(distibed water)

j,ects, eudoeﬁhedrln | evel's -

MR Tabl e Vi |-
. .bel ow. The data showthat for any tine from3 to 24 -
TaldeMb after jngestion, the 25 concentration of-

| Pemvpeephcdapasd i |nPséusiobphrsidng Releabed fed sulifaliot s way

| ess than Hmeut |0.11-fol d%hat of the TSBR/SU"/Distiled |
subj ect $.  THw) r esluDistilled Wate) t BBB/SiEimimar | zeWater Tabl €

reniets) , {the tine jto achi eve t he @axi mim conch r at i or
in thelbloao®l (Tnax), and the area under the1.0: N
concentfati op 1 n jthe bigpod versugatimg 30 cunye (AUC)L
-during the 48-hoyr Te€Sig The dat%showthat 4l Cmm |

Ryf ofd tn-at off the

gggcaup for ghe [fed 5
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Several of the tablets from the above tests were examined visually after -

. exposure to SBB/SIF. Tablets with ethylcellulose coatlngs appeared to have

absorbed fats or fat digestion products onto the surface with the cores completely

- dry, or only partially damp 1nsnde In contrast the cores of the tablets w;th cellulose

acetate coatlngs appeared fo be damp. to the center, W|th the coattng remaimng

' unchanged over the course of the experiment.



Time Fasted Fed Ratio (hrs)'(ng/m_ (ng/ m.) Fed/ Faste
d 0O<5 <5 N\ 1.5 <5 <5 NA 26.5<5<0.76 3 44.6 <5

< 104: 6.7 0.06 5 199 11.3 .0.06 6 dosbose2e
.'“’_06‘5?’6’&%232?%99- 12.8 0.04 10 335 12.6 0.04 12 1353‘12113_ 154.4

o

15

0.04 16 334 16.4 0.05 20 278 15.3 0.05 24 227 19.9.
0.09 36 83.5 21.8 0.26 48 26.9 6.5 0.24 60 9.3 . <5

. <0.53 72 <5 <5 NA 5 Table VIII. Summary of Fed

ver sus Fast ed Pseudoephedrine Delivery for . Controlled
Exdnopled Tabl ets with Asynmetric Ethyl cel | ul ose

Coatings Item Fasted Fed Ratio Fed/Fasted C,. (ng)nilL)
364 Tize athiitelRid3e @6atdd psdudpedradine Gbts3f Fxafiple Fwere dosed

I8 DR B bRt e R Batd ap S5 SRR B R R Foruiged fwo-

V[ studﬁlmtt 4 wasiedutiperivd dmtlleasasevep ey bstwegh éoses.
dose, . random-ze

Thesablets W AU ked SIS RBa 260 S i, nirdaded Sbiects
wifre e dfcp upsoascl;efb'ée 866%) amptom Aoele mbemlgldoemgzzrae e

dos arate occasi ons:

| sggggesmg Algs rgmte@g@t@ggr hlgh gat. lh_real%l’cast, cor¥s\(r)st|ng of

2 slices- of whrte toast with butter
2 eggs frred in butter
2 slice's of bacon
-6 oz of hash brown potatoes
8oz of whole milk

Blood was collected penodlcally to 72 hours after each dose. Samples were

.analyzed usmg HPLC methods wherem as part ofa cleanup procedure plasma

samples were treated with sodlum hydroxide and an internal standard,

: phertylpropanolamine' added. The samples thus teated were extracted with ethyl
" ether, and then pseudoephedrine and mternal standard were back exiracted into
.0.0085% aqueous phosphorrc acid. The samples were then quantitated using a
" CN .phase anal_ytlcal column (Zorbax® CN, DuPont Chromatography Products), an -

20

isocratic mobile phase'consisting of 25% acetonitrile and 75% 0.0025 M potassium

f _phosphate monobasrc with UV detectron (Kratos 783 uliraviolet detector) at 208
: :nm Sustained pseudoephedrme levels were seen in the fasted subjects whlle low
| pseudoephedrine levels were seen in the fed subjects as shown in Table VIl

o below The data show that for any time from 3 to 24 hours after mgestlon the

25

30

| ooncentratfon of pseudoephednne in the blood for the fed subjects was Iess than’

| about 0. 11-fold that of the fasted subjects

The results are further summanzed in Table VIIi, showrng the maximum
concentration in thelblood (Cmax), the tlme fo achreve the rnaxrmum concentratron in
the blood (Tmay), and the area under the concentration in the blood versus time

~ curve (AUC) dunng the 48-hour test. The data show that the Cmax and AUC for the "

i | . fed subjects were only 0. 06 and 0. 09—fold that of the fed subjects, while Trmax was
 2.96-fold that of the fed subjects |



-52 condi tions, and under fed conditions. Sequenti al
~ bl ood sanmples were collected for up to 72 hours after’
wo e@qfasthase for measurenent of . pseudoephedrinqidmb(boembszg
pl asma.  Pseudoephedrine in plasma was assayed using
the val i dated HPLC/ UV absor b&fice method described in
Exanple 8. The assay is linear over the range of 5
5.00 to 500 ng/nL. Concentrations bel ow the | ower
- limit of quantification (5.00 ng/nL) are reported as
0.0 ng/nmL in all concentration tables and taken as 0.0
ng/nmL for all data anal yses: Maxi rrumP asma -
YHe MragyRlasmadiseudpephedsine Gonceptratiangifarfeontrofledot
Release Tallptsowith Asymueetrc Eéh)dﬁe'gllﬁﬁe@@aty‘@mx ( Tmax)
| Wienee |leastefl pn dfedect | obBslivatfi on of 10 the data. -
dakX 4 | (ngénl( T \ngdmb) cplFediFasted as t he nat ural logarithm
of 2](0.6931) dividefd bydthe rate constant for ~ - :
eDi' m|nakbon| of d%ug fromMiAhe bl oad pl asnma (Kal) he
ar®a| umer|the<pl ashm péeuddephedri ne ‘
cancenté.8ti pbn-t&sre curw@fgomtine 0 to the time of
tBe | asim.erehsuredl e congepirgti on (AUCo4) was -
ezt ratd. uki ngg Fhe T1ngas - t|rapezoi dal net hod.
AEICOfFargoE X T apgpat ed tgosnfiinity (AUCo.) by the. . =
ar{Tai3407| I51Egp/-Ray, ppgergq Ces< is the esti mated
PR aS|TH JggNCENT AR O atgpyme |t based on regression
qﬁdlybggsor Inf238|||ndaoﬁug=llnear phase. ‘Nom na

1|nc>_@3 ET[USeRl; o a|032ainulat|ons The : o
- ‘I‘H‘S@%‘i‘l‘l&ti_x, .iar umﬁag off pseudoephedrine for: each' -

the 1 aill 0L S—are e in Table Xl . Mean (SD)
Qe el 30 %Démj 209 20 58 ng/nL for = -
—{dstpd iad fed_Hrug re_!o_gie,, respectively. . -
far_r sg d“gz‘J A—rec—ga-ues were 11.2 17and 112
@2 ). (ﬁ:’gar ALC: ,'al—eee—qu{e—él mlar, - 7120 915 and
£930[  Pong ng-HR - asi&&e_.l:he mean termnal
L fRLues <98 4~ F5] add 7NA 7 h, for. fasted and fed

drug rel ease, respectively. The reI ative :

‘ bi oavai |l ability val ues for pseudoephedrine," corrparl.ng;

5 the drug release under fed 25 versus fasted S
."conditions, are given in Table XI'Il. The average
~relative. b|oavallab|I|ty of pseudoephedrine was 95
TaeMIbSunraatyadl Bid eehsus iFastedcRsauide phédrne Detiverydos
Controled Relehse Tabletd withnSsynindiric BthglcefiubsseeCoatings - L

pseugigephedr i nepgdpeent ratt onsggy e provi cp@@olpg&‘r:ggﬂegs -

X and XUV Adm.nisfration of the cellulose acetate
C«e-eﬁ'!ﬂé’ﬂ'-) t abl et34d ¥h2food had #HBsignificant -9%ct on
g, - Tmaxqp 94 5AJC0, of 30 ggseudoephedri ne2 gyD "
' /052343 PCI/1B2003/ 005629 -53 Table XI. -
,'A'-F’fﬁémgrbféfﬁk) net $¢60Rai ¢kt er s “of 'F‘%'%udoephedrl ne Qﬂg 12

10 Heal l.lly VeSS

Example 9

The CA—coated pseudoephedrme tablets made as descnbed in Example 4,
were tested in vivo in an-open, single dose randomized 3‘way crossover study wrth a
" 7 day washout between doses. Subijects were random|zed to one of two groups and
‘15 . received pseudoephednne (240 mg dose) on 2 separate occasions: under fasted -
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15
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after Single Dose Administration of the Cellul ose
Acet at e Coat ed Tabl et under Both Fasted and Fed-

wo flonesizudns Subj ect Cmt(ng/ L) Tm, (h) Ti, KIT)IB2@O0D05629
“(n -h/nm.) Fasted Fed Ratio Faste Fed Ratio Faste Fed
Ratio Fasted Fed Ratio Fed/Fast d Fed/ Fast d Fed/ Fast
Fed/Fas ed ed ed ed 1 323 276 0.8512 12 1.00 5.9 5.7
0.97 6670 5820 0.87 2 284 361 1.27 12 12 1.00 7.9 7

: 12
bt 8 (5 b Geigons heshofi s degbofiidiorup
td 12 hdurs bite6EEhRIDEE fd NSRsLBMenBs psediephgiting i iBood piasma.
7.5 7.2 0.96 7300.- 7360 1.01 7 254 215 0.85 12 8 0.67
10. 9 Faevidds _}Jﬁédrﬁ%%ﬁ) plaSrhd Wad. agéaa/eg ugiRg tieSlidate® HPRCRIV
0.67 11.1 5 0.68 8570 8200 0, 365 314 ?‘ 86 12
absorhangy rgethod dgscribebin Exgriple 878-6'@ gpsavis linear oygr7ths fange of

5_8)3%9 gﬁg %ﬁllr%_L. ?%n%&é@;ﬂgns befow ﬁhe_%;lé? nﬁ%@guéshgﬁ%nﬁ %?Vgg ﬁg/m!_)

. 5860
- agpeportar 85 69 ngimbingll coaoewammial?iesam tltery 29 0.0gvdol forgd
"d%«.a?@a@ §801617320282117025 915 1030
%6V 18 19 17 15 29 28 25 22. 26-13 15 10 5.

ool e s PR YRt G i At he

~ firseadduhendibbsachrstibjecfel,y €T sy werebasmli d@oditkict bbsevatibh of
thgip ect @Ifﬁ fr él\'zas @lqyg%etﬁgs 8{2 nda)curaljloganthm 0%9?0 663% dlvzged

" by the rate constant for elimination of drug from the blood plasma (Ky). The area

, under the plasma pseudoephednne concentratlon-tlme curve from time 0 tothe

N trme of the last measurable concentratlon {AUC,.4) was estimated using the linear
trapezonda[ method. "‘AUCq was extrapolated to znflnlty (AUC,.,) by the addition of
Cost/Kai, where C. st is the estimated plasma concentrat:on at time t based on
regresswn anaIySIs of the termlnal iog -linear phase Nomlnal times were used for

all calculataons .
- The pharmacokinetic parameters o%pseudoeph‘edﬁne for each of the

 treatments are gii)eri in Table XI. Mean (+SD) Guax values were 329 + 59 and 299
- + 58 ng/mL for fasted and fed drug release, respectlvely Correspondmg mean

_ T.-m,x va!ues were 11 2 + 1.7 and 11. 2 +3.2h, Mean AUC% values were snmllar

71 20 + 915 and 6780 + 1030 ng-h/mL as were the mean terminal T, values, 8, 4 t

‘2.1and 7.6 x 1.7lh, for faeted and fed drug release, respectlvely. The relative

' bicavallability values for pseudoephedrine, comparing the drug release under fed

,versus fasted condltuons are glven in Tabie Xil. The average relatlve bloavarlabmty
: :of pseudoephedrine was 95 + 10% for the tablet admlmstered under fed conditions

-v_ersus fasted conditions. Individual plasma pseudoephednne concentrat:ons are

* provided in Tablés XIli and XIV. Administration of the cellulose acetate coated
~ tablets with food had no significant effect on the Crax, Trax, OF AUC,, of

. pseudoephedrine. -



11 92 12 . 114 Mean 95 SD 10 %V 11 WO 2004/052343
PCT/ D82003/ 005629 -54 Table Xl 11. Plasma

WOE@Q pgghedrine Concentrations (ng/m) in 12Pd1¢@250lgm(,5629

l'es after Si ngl e Dose Adm l%stratl on under Fasted

. Conditions of a Cellul ose it at e Coat ed Tabl et
Cont ai ni ng 240 ng of Pseudoephedrine Hydrochl ori de
Subj ect Day PI asrra Pseudoephedrl ne Concentrations n
/mL 1 at Hour 52 4 121624487
 TableXb Pharmacakingtic Baiamajers o} PSgudoephegiipe §i 12 egl)'!l‘vl‘ﬂé'es
aftes Sisgle Dose fministration obthy Geliylase Aceigie Lostey! Taldetypger
&b FestedandFabConditions 19 4 26,5 218 349 450 300 147

SuijctC 5 e NPmB) 20 [218 T (B4 212 123TR(0 - 6 15 Ao (ng-h/mL).
- 5. 7@36@‘ TRefio3|BaddefFed[l 2R3 (Fabte[Fed] SREt® frastedPFéd [ Ratio
1348 147 23FedfbsG3d 123 [FAAFa8t(l 6. 18 OF&@i/Adstf 38.6 - |Fed/Fas
124 393 319 283 147 6 0 D 84 00 :8/3 »3.6436{6 1783 ed

7359 354 |270] 188539 220 120 %08 0 991F57 S0.97 1PbeeaPb820| 0.87

253 -.3631 “Hof FT 180U [ 28 L 72P. ©.8558 1.06
2299 450 [son]T Glgs T4 12U B0 $337 PP R FOD 8770 7090
57T P15, 9% 43%6 6§ > 3% 9% 1]2(17 AT 0.92
27127 1 . Q. 15 13 Cone-aat-rat = p .
| 6 7 T M T W IS LB Hagh 055 1.01
7 oo b 2 i, (085 chnl2 i B GRL (0S8 7T 1089 0.81
9 Vol c367121384] 408, & 8deB Adnd-A7 stlrtith (e 1888 ¢ 0.96

TOCORI0L 314 | or0.86 ChL 1112 108 dr 6.5CL68 hel 1750, L8380 | 7890 0.04

“11Coht267nil2id] 24080y | o8 P& dobB®ediOfe A4 Hr 88| of 6410 [5900| 0.92

7

| 12subjaget .96 mh 154U |oel.Bodrli #8 (Shhterid2at | 2469 (66801 1.14

Meahl 320 (299 @.92 5| 11.2.1912 41.82 128.46| 26| 48.942 | 7120 {6780 0.95

SO 1 50 |58] 016 | 1.7 |32| 028 | 24 [17] 025 | 915 |1030] 0.09

%CV 18 19 17 15 | 29| 28 25 |22} 26} 13 | 15} 10
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Table XII. - Smgle Dose Bloavallablhty (%) of 240 mg Pseudoephednne Coated
with Cellulose Acetate in 12 Healthy Males under Fed versus Fasted Condltlons

Subject | CA (fed) VS, CA (fasted)
1 87
2 106
4 o0
5 , ez
6 1. ' 101
7 81.
-9 96
10 94
11 92
12 : . 114
Mean © .95
sD 10
%GV . 11
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. isocratic usi ng a flowrate of 2 mi/minute usi ng a uv
.5 ;detector set at 238 nm 15 Table XVI shows the

o PR RLLbSnbaind ConcihlihiR (i 72 RbSithy

s d se Administration under Fed Conditions of a Cellulose
- Acetate Coated Tablet Contammg 240 myg of Pseudoephedrine Hydrochlorlde

. . |Subject| Day | - - Plasma Pseudoephedrine Concentrations (ng/mL)' at Hour
ol o Jos] 115 21 4] 8. ] 12 ] 16 {24 ] 48| 72
1 15 10017 O 0 0 0 558|243 | 276 | 268 | 116 | 55 | .0

2 |1 {010 0 0 | O 1851|2991 361 2784177 1134 ©

.4 8 1’60 | © 0 | 0 [303[278[ 274 [204 1172|106 ©

5 - 8 0 |- 0 0 0 | 0 [1201294 239|212 111} © 0

6 110 0 | 0 [ 56 1271|151 1358 | 3221261 | 144|127} O

7 | 8 10 0| 0 [-21 {445}823{215|2151 182|114 |74 1{ 0

8. 8 Jo o] ol.o 0 |951[338 12651295 141} 9.2 0

9 .| 1] 0 [61 1 8 [125141.7| 191 1384|350 {305 152|158 O
10 151 0| 0] 0 [ 0 |59]1153[241131412981196 (129 0

A4 11 [ 1 0 0 |0 0 |17.2] 121 | 187 { 214 | 206 | 148 |131| O
I 12 {181 0| 0o | 0O 0 | 89 |684] 201 [ 281|283} 150 {124 ]| 5.3

‘Mean | o T - | 2421 106 | 276 | 283 | 262 | 147 |11.3] -

sSD 1 - - | -] ~ |18.4]46.6}653[49.8]425|27.1]| 3.1 -
%CV - - - - -~ | 68 | 44 | 24 | 18 { 16 | 18 | 27 -

1 Concentratlons <5 0 nglmL are reported as zero o
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t he high fat nmedia and in distilled wat er (50 RPM
paddl e speed and 900 nL). The data show that the rate

Wog‘jmﬁ,gy_g;;rel ease fromthe tablets tested in tI"(Hf[B20031005629

high-fat nedia was nuch slgger than that of the

tablets tested in distilled water. The HPLC assay 20

for the in vitro dissolution test used a Waters

Novapak C18 Reverse Phase (7.5 cmx 3.9 n part no.

11670,@ ol utm. The nobil e phase was a pH 5 buffer .
ting of O0.1%/v triethylamne (TEA) and

w/v G | "y
b 2 S8, e ol R e
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| Tg]e\ 7S sﬁrﬁn l%g%% ﬁklﬂ#{m élg:bvr}gﬂeeof Fhir) e ¢ th% BlUsrgifdetor set-

_ I'a was d| SsO I on
athIth W|th 400 mL of nedia. 10 Tabl e: XVI. Sunepltron o
Rel eased From Et hyl cel | ul.ose Coated Tablets.in Hi gh
Fat and Low Fat Media Sunepitron Delivered ( Ran
TéBIeTKV( stewssthe disselution profis) fo:‘—l"lgtﬁ“ﬁéﬁe"'@ﬁs%t}oat@ f@b%ts in both

n high(r3t Redlia Bhd fh distlled water (50 RPM paddle speed and-900 mL). The

data show that the rate of drug release from the tablets tested in the hlgh-fat med:a
was much slower than that of the tablets tested in distilled water “The HPLC assay

for the in vitro dlssolu’ﬂon test used a Waters Novapak C18 Reverse Phase (7 S5cmx
39 mm) part no. 11670 column. The moblle phase was a pH 5 buffer (conmstmg of
0.1%uv/v triethylamine (TEA) and O 2%v!v Glacial acetic acld) / methanol (75125 vlv)

- The assay was run isocratic usmg a flow rate of 1 mi_lmlnute and a UV detector set '_

at 238 nm.:

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

18 0z of whole milk or about 250mL

184¢g of extra butter

250 mL of SIF with enzymes (pancreatm)*
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| ' The ethylcellulose coated tablets of Example 5 were also exposed fo
, . srmutated gastric fluid with pepsrn (SGF) for 1,20r 4 hours (900 mL, 50 rpm, 37°C)
- 15 before berng transferred fo the hrgh fat d:ssolutron medra described above to
e approxrmate gastrorntestmal trans:t Drssolutron data is presented in Table XVII. The
) data show that the dosage form delivered suneprtron in SGF at a rate comparable to
-the initial release profi le in distilled water (see Table XVI) After transferrmg to the
. :'hrgh faf medla the rate of drug release decreases and ultimately stops before all the -
20 drug has been dellvered '
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(Exanple 11A).

These

resul ts. are summari zed in Table Xl X bel ow and show

Tahla XVilh Camparison etSunepitren rﬁeéeqss fon bthydeeal!

CegtingToPe ont r oll Medisup ( Examml e

uessand
Cellilose Acstate somed Hablats in High Eak Digsalution Medi

| d that

Yorelemsed pfbrge|

Ettigsalilca®e ni n ¢ High Fdtours aft
Cdiluimak faastate t h

rd:davi ng a hi gh
p Higinelzatof _t he f gdb4sibj ect s was

#as
DU 0. 57-

-to

" 11A). The AUC for the fed subj

Exdfigsietian 0.59-fol d that of the‘ fasted :subj ects.

ects for all
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The ethylcellulose—coated tablets of Example 5 were dosed to 12 subjects usmg

an open, smgie 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 dosmg and for 4

- hours followmg dosing (Example 11A) (2) dosing occurred one hour pnor to eatmg
breakfast (Example 11B), (3) dosing occurred |mmed|ately after breakfast (20 .
minutes after the breakfast was served) (Example 11C) and (4) dosang occurred two

fat breakfast consrstrng of the followmg

Yyplegsed in 24 hrs

hours after the breakfast was consumed (Example 11D) The fed SUbjeCtS ate a high
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Table XIX. Summary of Fed versus Fast ed Sunepi tron
Delivery for Controlled Release Tablets with Eth

se Coatings Exanpl e Dosing Mt hod ]
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Mu[ﬁple 10 mg celluiose-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 d'oubie—blind, placebo-controlled two-way crossover

 study with a one week wash-out period between doses. The tablets were

‘ administered under fasted and fed eonditicns The fasted subjects were fasted for 8
| . hours before dosing and for 4 hours fol{owmg dosing. The fed subjects were dosed
10 mlnutes after eatmg a high fat breakfast conmstmg of the following:




30 mg C. (ng/nL) 2.73 2.96 1. 08 30 mAUC(n-h/rrL) 31
30 0.97 60 nmg C. (ng/mL) 3.51 3.79 1.08 60 mAUC n
41 1.05 The pseudoephedri ne- cont ai pcimmoqg,mos.szg

w()%oggﬁjlgs of Exanple 3 were dl%gd ution tested as
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[ mni t or cid, 3 w%tributyrin,

191 )
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after 6 hours was cal cul at ed bg subtractinpg the armurﬁml
u
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Reeage Fallatsouith AAgvimmmetria €ellulpse Agetata-Goatings no - 3

- { dissolution solution of WD 2004/052343 Fed/Fasted
—PCT71382A3/ 005529 CrHhgBhly but] camm3ai rfi R9%o 509%3.08

t abl eDoseSi mi | af t estasamelee perlf Gemted simgda . Ratio |

hydrtjoyﬁ d nodgl AUC.(nghémiesdl t s3bf ttheSO t est sO0&Fe
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5 wi% palmitic acid, 3 wt% tnbutynn 2 wt% butyric acid; 1-wt% monobutynn and 1 |

wt% lecithin) in a smulated intestinal buffer contammg no enzyrnes (SIN 0 05 M

'KH,PO, adjusted to pH 6 8 with 0.2 N NaOH) was placed ina screw-top Nalgene@

container affixed to a vertical rotatang wheel in a 37°C temperature controlled

. chamber. Two tablets of Example 3 were added to the- contalner and the wheel

rotated for 6 hours

After 6 hours the tablets were removed from the contamer and out open The -

“fraction of the core that had wet with the dlssolutron media was estrmated The -

amount of pseudoephednne remaining in the tablets after 6 hours was determmed

by re5|dual analysrs using the techniques descrzbed in Example 7. The' amount of
| pseudoephednne released after 6 hours was calculated by subtractlng the amount
- of pseudoephednne remaining 1n the tablet from the total pseudoephednne initially
- presentin the tablet Similar tests were performed usmg a drssolutlon solutlon of
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5 The data in Table XXI show that when tested in

SIN

W t hout the 50% hydrolyzed oil, about 60% of the core
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acti ve-subst ance-cont al ni ng core
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| east

The terms and expressmns which have been employed in the foregoing

i -specmcatlon are used therein as terms of descrlptlon and not of hmltatlon and there

‘IS no |ntent|on in the use of such terms and express:ons of excluding equivalents of -
' the features shown and described or portlons thereof, it being recognized that the

25

- scope of the :irpVention is defined and limited only by the claims which 'follew.




about 0.5 W% of dietary fat, wherein said asymmetric
pol yneric coating consists of a thin, dense skin
supported by a thicker porous 6qubstruct ure layer, and
wherein the polynmer used to formsaid asynmetric

pol yneric <coating is cellul ose acetate.

Claims

1. A therapeutic package, comprising:

(a) a container,

(b) a controlled-release defivery composition for the controlled release of an
active substance into a use environment comprising at least about 0.5 wt% of
dietary fat, said composition comprising an active-substance containing core and
an asymmetric polymeric coating thereon, wherein the polymer used to form said
polymeric coating is cellulose acetate; and associated with said package,

(c) written matter non-limited as to whether the dosage form can be taken with

or without food.

2. Use of a composition comprising an active-substance-containing core
and an asymmetric polymeric coating thereon, in the manufacture of a
medicament for controlled-release delivery of said active substance upon
administration of said composition to a use environment comprising at least
about 0.5 wt% of dietary fat, wherein said asymmetric polymeric coating
consists of a thin, dense skin supported by a thicker porous substructure
layer, and wherein the polymer used to form said asymmetric polymeric

coating is cellulose acetate.




