; 1"#e3e ;001\5,6T:6: T ;> "PCT/US03116747 WO 0311013R4 VARI ABLE DOSAGES OF
OXYCODONE FI ELD OF THE I NVENTION S [0001] This invention pertains to the
controlled of pharmaceuti cal ragents and net hods, dosage fornms and
devi ces theg‘g*dolyﬁgs\én particular, the invention is di reclfﬂérd“"?fl t hods,
dosage fornms and devices for once-a-day controlled delivery of oxycodone
for the managenpasaARE MERMS Al POR 3 f Qi c
del i very of varying dosage =ROON '

[0002] Oxycodone is an anaﬂ&& E\DG)SBAGES QﬁOXh’Cﬂ@ONIﬁer apeutic effect the
relief of pain. Oxycodone is indicated for the relief of noderate to severe
pain such as pain due'to surgery) cancer, traunma, biliary coli mmumlm ,

Col . myocardial infarction apElmioRTHENENTIBREU! i cal 1y acc MMM
dosage form for oral administration of oxycodone to provide anal gesigse

t her apy be;yond its 20 short half-life at a controlled rate over an extended
period of ti ears al and nedi cal

arts. [0003] rﬁg@ﬂghar nglc.'igl'ogl cgrﬂs%ﬂ%'é tBéﬁ@@orﬁ%ﬁ%d@é??&g?of anal gesi c

opi oi ds i ncl ughamnaseyticabagentsoare fethods, Idosigwfbnmamu d@ﬁdes%etefmem

Rem ngton, 17th .E 99- 985 The _Phar mgcol 0 Basi s of
Ther apeuti cs, PQ%"’@%ET%EHVP&&'B" p%é)qecteg][q)in@hﬁ )sage frers gin g OGeneraI ly,
the anal gesi ¢ oagd- ?&ﬂb W appar ent
within 15 m nut esh.(av\%%net@éga%lﬁ@?téﬂgf actilikl(’)fr%l)troée y a m ?'gter ed
oxycodone i0s 4 are mwtlonﬁfof@mt@é@lvarymwalrymr@sagemfn about 30
mnutes. In h Béasma the halflife of orally adm nistered i medi ate

rel ease oxycodone s ‘about 3.2 hours. 30 Physicians' Desk Reference,
Thonpson Heal thcare, 56t" Ed., pp. 2912- 2918 (2002). [0004] Prior to this

i nvention, oxycodone was ad-A fornms, such as a
nonrate-controlling, dose-ddH v 131 101384 PCTI US03116747
rel ease tablet) or by a dose- durrpl ng capsul e, and usual ly at multiple,

repetitive dosin & i nterval s throughout the day. Oxycodone is al so
admi ni st erléd dA0QR]t wi c &xycatiopelisan analgesic mtbtsmrmbhlddenapeeomﬂecameu X

system Q<yco i hera wever, continues to

| ead to an ini %Ilegpf%h%ﬁ)g&ge '81’"%‘3&%@86&'8 "F'}??%SH@@ Bi§fo Severe pain

adni ni strat i osych ad painede hysui% Ceamaerctalrmy, dilRnpéolie)pérgidene, i n the bl ood.
Mor eover, this eakfaﬂ@gqrtrou occurs twice during a 24-hour period due to

the twi ce-a- d&3¥048¢ bufnge A:Bhﬁf@ﬁ?ﬁ‘é‘??'&yrﬁcﬁﬁﬁtﬁﬁﬁé’l%é@e formdosi ng
patterns are ’f&*cﬁ&leéanﬁc{ﬁsﬂ'é?i%n BFS Bﬂtﬁwe%g dﬁt&%ﬁﬁi’gﬁgﬁ: tl?éw&ﬂ) Bgd drug,

which is a major di sadvant age, SOCI at ese prior osage forns.
Convent i orddl @bedeli-iferatrs canktpliet sate onercan mendpdrpanmd)ot)tmnmapp&am@ bdose peaks

and vall eys, Sci ences, Rem ngton, 18th Ed.
pp. 1676- 1686 ﬁ%@%‘ﬁﬁﬁ%}z‘ﬁ%‘%“rﬁ H@ﬁl%g caFalrhe Phar maceuti cal and O i ni cal
Phar macoki net i[0803)r d Ecthe pmarm m(aﬂ&%adubétgr@aﬂuesobaﬁagés.c Bhibidgdel phi a;
and in U S P(%%Jls Nos 598 and 15 8,123, both issued to

Zaf f ar oni . L%y qﬂﬁzﬁ'@rﬁ"%@@&ﬂﬁmﬁm Reavrgien.idthease or al
dosage 1o m ofepys RUABS TR P HERI S 8obS P FherablBuns, 072, 360.

Wi | e O<ycont|n|5|n cate pat ent
di scl oses ¥ " &nndmandag'RalloBthIEds,ppt 4871818 MSQ@)aﬁBMC&iIagbehoalgEsmont ai ning 20

L0’ 10 hour s arFLgt Smreead s sl SR sfeafSTmEE (B s0q ol comn

concent r at i on whilehiwisrisetbft sttiom 8Ndrallysddnfiistersd digesions is sothéwhatislowedl pl asna
concentration rof|Ie continues _to exhibit nothing nore than a del ayed

first. order Nianaldgsiagceurangyithip abeyt A mingtesi chuman piasrea thedhalfe for m
having a si nglig 3@@@?&%&&@ et @%@eﬁ%’%&ﬁ&é@%b&ﬂt Shbged by a
ce ro

steady decline in co ntration mt he rel'ease rate of
oxycodone 30 o ians’ Desk Reference, Thompson Healthcare 56" Ed., pp. 2912-2918
(2002).

[0004) Prior to this invention, oxyéodone was administered in

conventional forms, such as a nonrate-controlling, dose-dumping immediate

1

IRV

*G00002*



dosage form di mi ni shes. [0006] The continued drawback of such a plasma
concentration profile is that it continues to provide a significant peak
and trough esi ¢ therapy 30 throughout the day. 29 3
concentratigﬂ gghgith i edi at e rel ease dosage forns, e- § 7 than
therapeutically necessary and the ensuing trough prOV|des Iomer than

therapeuti cal Irglef@nasise by é&&%tdlﬁﬁﬁmd éh&ul%a’éh@ﬂéuallyg‘bi%gﬁig@r Fécpb{itﬁlecont' nues

toresult in simlar S|dee ects to 1 medi ate rel ease age
U3l | U1384 PCTfdosihgintesvaly threugheut theidey.y Pxyeatene ismalse @dmmmredremacati ng at

bel ow t he- of  Rheg Riiad BBl Wik RaBlbdleq BB R 3yauth. BRERRINS.Ehiee,. @ °
Physi ci ans’ chmn%mdeefthimmvbleebmmaﬁtble&ﬁto arFithitial Pigh d8§e1.2 2918

(2002). [0QO7] & her nt o Oxycontin include US Pat. Nos.
4,861, 598; % 6’%‘?%0 g‘faa erﬁ tealion, fellowied by prdeczensed leysls, 295

These pat ent s dlbo P}gﬁg elivery
over 12 hours anﬁkgg)&%olﬁ Iﬂiﬁ &f Ogg&:gggtg(ﬁigrs e%ﬁ gdsﬂﬁé 6@%@%@"&? i's
further repl eta24shaun peamtdueﬂoﬁhaﬁvmf-a-dwsé@w\g‘mglmnf d'metdmacerﬁrationt rolled

rel ease of ph riet S ai ned. rel ease
dosage forns ?{)ﬁ@%ﬁ:}é @si@%%g '?‘ai xg]@%%@o tﬁﬁf’fﬁs rg#%tpstenﬁ%gﬁc -life may be
known, not eveadmlrdsta@drm}g bﬁichlusa&hiwd&ebvwgédaido@médwmtréﬁépﬂ@ forns
because of , sol b| I | Péé? t abol i c roce ses, absorption and ot her physical,

"C

cheni cal alfd prveationak ‘eﬁaﬁe s g Jheiidneda of RPeFdiohe drug and
the 15 node Oflndi'ifﬂ Jiq’ Rs¢ eb%oéi%]vaﬁeishgl‘égﬁs&sé’ﬁf B‘F‘h}érrﬁéceﬁﬂééig !g‘ﬁgeé el ease

dosage forns for certal’n drugs fe may be
known) not evé?%miugtog. 1r8ﬂydeep;sdBVQ-i36@6 ﬂ@BD)/MaekiPanMngimle_ﬂg)sage forns
because of sol tio her physi cal ,
chem cal and Qrﬁdg%)oaﬁe drug and

the node of deslnd\RybibgeE %ﬂé&]ph&idha inomsl Pmenﬁsln& sfsbsqizz apgsoci ated with
oxycodone, ‘é QJ;‘T‘@ sed ion, tal erance, constipation, appear to be related
od

to high bl d%*HP‘i’E’tZﬂﬁ?rqnévels restricting the ability to

adm nister a Sooespe da'#&dd%é?&sﬁﬁ%ﬁbﬁ( S iiied PolRdsd o1 055

whi ch a drug conp S|t|on 'S suspensi on or solution
froma small alosageformiof exyegdanescOaycontin? repreamteck pmliﬁa&ﬂtera@é?Z 380

(o551 Dos. £ ¥t ORRORASs NRated ot hduigptiBh Wced Bk Re BB oo 30 (o] ude.

an expandabl e disctdsek ayercesnday? (ﬁ‘émsﬂaﬁiédrrelﬁéﬁ’dd&ﬁ@@fbn’ﬁ'&’c&itémmgper neabl e
menbr ane. J&n certain instances, the drug Iayer i's provided W|th a subcoat

to delay réd e£¥cesone desqlibag as achiviing maximum hiond piasma eonaentratign fronno
0311U1384 PCTIa0/!Hdufe dfter administration that is more than twice the blood plasma

concentration 24 hours after administration. However, such a blood plasma

concentration profile continues to exhibit nothing more than a delayed first
order delivery rate similar to an immediate release dosage form having a single
25  ascent to a single peak concentration followed by a steady decline in
concentration from the peak when the release rate of oxycodone from the
dosage form diminishes.
[0006] The continued drawback of such a plasma concentration profile is
that it continues to provide a significant peak and trough of analgesic therapy
30 throughout the day. The peak concentration, as with inmediate release
dosage forms, is higher than therapeutically necessary and the ensuing trough
provides lower than therapeutically beneficial treatment to a patient. Such a
profile continues to result in similar side effects to immediate release dosage
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use or to forman anneal ed coating in conjunction with the sem perneabl e
menbrane. [00012] Devices in which a drug conposition is delivered in a dry
state from gd@h@sseXxit orifice by the action of an exp‘gﬂg&ﬁ ayer are
described in US Patent Nos. 4,892,778, 4,915,949 and 4, , %§7J7Those
references describe a dispenser for delivering a beneficial agent to an

envi ronnent offorms.eNafnely, setationl fisSmaveembdieatiigait ke vatlk cofGaHtitioh B8d @ | ayer of
expandabl e mat| erh%Iro t hat pushes a dry dru%eg ayer out of the conpartnent

formed by the ugh Paigyasithe corcepteation falfschealaw theeflicacious iavetioward v t he

sane di aneter i ; I t oD d by the
val | . [00013] "3@’.’#%*&@23@’3@@{%‘%’“?.’5 Bhysiiarts eh&?%g@fp[sﬁ@n to the
envi ronnent ofHeakhearen 56N Eddpp. 2112¢2918+3002).0vi de suitabl e rel ease of drug
over a prol.on eriog of tine, the exposuregof t drug | ayer to the
envi r onment pﬁ&ﬂgg my&'&ﬂ?@%ﬁ?’éﬁ?qgﬁ’ﬁ’ﬁgﬁ@gm&%s Bﬁgm- of drug that
in some 15 ci 4@ETBHBIEER),075; 8i206 384 8 506042 B549!912/ %S ,656199% It may be
advant ageous hg rel ease the drug as a slurry or suspension that nmay be
net ered by corlf'$8 patents diselogs simfigraxtandad egleasesiosagsforms far dglivery beersi ze of
the exit orifi i o) i ordance with this invention.
19?toh|’§ra{ng ?o%ﬁ?&g@o% dd&i%%éd%}ﬁieo%ﬁg

[ 00014] The prior a oes n paiticul ar need for osnotic 20

flel i verz_ of vdg(mat]lg doFhger iﬁggbetyemg@ﬁg? dﬂsgrimiahﬁ bftddsage formabrethe ogs for
ow to higher doses.are not addressed. codone presents uni que an
unaddr essg@ f8PW[H?‘a‘E felease BW&?‘&F@'&@BYS} &Mh'mvane&pf&agf@m n osnotic

systens that al6age i &t i : ﬁ)ﬁghio |, rate
profile in order tgi og?%é(;fgcfz}fe‘é){dﬁggi“%ﬂ ‘Z%g?(?"[)?@g%aﬁf@s cgtniazflnlfm?g‘?%n
profile. 25 [ G8kneyn Tebevery diigimay be swisably tieliverdd fearn those dosagegfornes hods,

dosage forns | : s er traolled rel.ease of the

af orenent i onegag%%g\gtgﬁé%@g?ﬁ%%drhél% %Sg%#spélﬁﬁ%gg%ﬁfanﬁiokp‘grlphy? fuce t he
anmount of t he chemicalandghysiolbdioal patenaters ititatimaysbeaurigueds tHeddral ahdthepar ti cul ar
time and tcg incqrqg%?galt he time between dosing, preferably to obtain a

once- a- daydo& V5. 30 SUMVARY OF THE | NVENTION 4 WO 0311U1384

PCTI US0311674§0¢@t016] r?gﬁ_ﬁ ' ' ovi des both a
dosage form cg .({yi?‘si ngAg@cgg oneggr%ggﬁghgggé&g&g&gg%%ﬁg@s{? ﬁron conpri si ng
oxycodone f or dgliveriog nertaiudnugs exhibitivgshort hatf-lifeednay be kmowdy} nbbevesy diug0017] The

bxycodone el MR REDEBRRsBATRATore Bikage M Feshedt SokolB carr i or and

varyi ng anpuntmetatiolis ptdcesses patsoiption andether phisreal, ehemiesliang of the hydrat ed
drug core jor l‘?ﬂel.i ve‘ré%/ of the ﬂ}r?gﬁ\ ai) the desired release rate. The benefit
of this systefYolpgical parameters ay dpdnlaug t thediug ansitheimndent sol ubility
enhancers or pgelivgpdi fiers, all of which may have destabilizing effects upon
the 10 system_ The system may al so i ncorporate other excipients including
bi nders and | (#018hnt s Additionally, siis effests asseciated with oxydooad, Slciae pr esent

i nvention utily | ans for_deliveri varyl dgses of oxycodone
from an osnot isééﬁ‘iq"?ty&?%gygﬁﬁqaﬂgwpgggretg%8{&&?9?q)ﬁlgﬁBIqOﬁcn?Qma oxycodone
in the range cbthiorﬁleWoe@nmnnggﬁeabw td advistidtia dinhld A&ilyammdiste dosage
form pref %r abl X 5-610% oxycodone by weight. Traditional osnotic dosage
forms rel y-u ‘ﬂ $dQ6t ubility of the active agent for rel ease of the
active agent {0 he infyeM o il 4 oxycodone
creates an i n!:(%":"ltengbbzﬁgﬁwtﬂg %Q@p@éﬁggﬂﬁ?ﬁégﬁ'wg"e#%ﬂﬂh’z| ng
traditional oSW8pensionmssguticndram & smallkxit orifics by Theeaqtior efam expandableon

dul at 20 I ' j ' i t with
pol yrer carri Ve e Eafhedt LS JeaBhE NS Bt Bl 8300 b4 e 523 Bropr  ace for
del i very from5iBR0,70654961,285 &008]346i 5024 84D2A8 5AM60T43CPHSIEA degbside
oxycodone _i.n h}t}&gnge of ~about 15-40% oxycodone by in the osnotic

wei ght
dosage forth ahexpandahlepush iyeE abd 8rugyayas syraunded gVllagher dr ug
oading, the Beiinditaib refbrahel it brdiPPsBhod MM By IS BldURfbal L1 the
hi gh concentration o rug 1n the drug layer ¢onpo Yon equire a
formul ati on tMith asybsoatito delay raiease of therdedgeeomposition tagthe ensirenmudnt oky codone.
The present invention nodul ates the rel ease by incorporating a |ower ratio
~of salt wth the polyner carrier to establish the desired viscosity
appropriate for delivery fromthe systemby increasing the 30 viscosity of
the core and thereby increasing the hydBation rate of the core. [00020] The
present invention is further directed to a novel release rate profile
designed to provide efficaci ous oxycodone therapy over 24 hours capabl e of
utilizing a conventional tablet shaped dosage formw th an optional,




WO U311U1384 PCT/ USO03Il 16747 but preferred, drug overcoat for initial pain
relief. The dosage formrel eases oxycodone for about 24 hours after

admi ni st rat wenywskg an i nredi ate rel ease drug over coatedRishsngfsy and
controll ed drug delivery continuing thereafter until the core ceases to
rel ease drug. The dosage formof the present invention is 5 characterized
by a Tao at absewrtdfdrh@nMnbaled soating iPEsidicadn with thel eniBerfrdabe and nore
preferably at_about 17 hours. The dosage form of the present invention is
further charaB‘P@BEaﬂéd by havi ng CraX occur at greater than 6 hours after
adm nistratio ef ergdl; k rably after
15) and be Ie[segot an t%&%sg%%gggl@eﬁ%osp @z}iﬁ%ér?mgrleooﬁgﬂggng

' concent r at i offom@ large kit erifive by tiadtion oban Skpangallé idyer are desoribeddhl e i n t hat

Concent r at tonUSFRBTNs ERFEar B Spp aland 4 ebibo oThor ralmeness: “occur unt i

at | east aboutlestrifadR éﬁde?for@@ﬁﬂeﬂh%b bahefRil agert iaRBhVircRRAt 6fusehan 12
hours and m)s&‘é{)irefera |y after 15 hours after admnistration. This novel

profil e unexpB@tiBeludesiasemmipermeableyallcontainingsa tayerofexpandable materialai ni ng drug
pl asma | evel s i ' i 8 _hi gh bl ood

pl asma concen{h%gﬁsgﬁgﬁg&eﬁirgg ‘#ﬁ@Sﬁﬁhgﬁgﬁ%éﬁﬁégtr@ﬁ%%#ﬁ@qﬁws(‘)m Brovi des 24

hours of effi edlwyifice intbedevicais spbsiantially the samealimmetet dxlive isngy- t her apeuti c

bl ood | evghs. 4 211.. The present., i nventjon utilizes a sem perneabl e

merbr ane gg e%'é’g'g@bPL‘&G§°B'B?'§@9@J°'H&“§DY&%WQ¢{ni ng a first drpug | ayer,

cont ai ni ng ox[p0otE)ne aMil@Eééd@e%h@deﬁmm@tﬁéa&ﬂg@gﬁEWMtﬁe' ayer referred
n

to as the push layer containing osnotic agents 0 actlive agent. An
orifice is drfMreamentaf uge inthe dpestate may poovidehsuitablageleaseeof drugiovdr a he t abl et

for allow ng Cll ' 00022]. In
the turbul ent "atngaseeod ot e SR br e hdTni I PR RMmB ol G - the
TEhr ane. 3¢ aeontLOrLeH TaLe deter T ned by i ho propeL T 65 of e menbr ane
. . ] i es
and t he ogéml E{f".?'{'?{ad‘fieﬁ ﬁéﬁfgﬁﬁtéoé’gﬁg'i R‘EFQFFBQ/Q'V#HP% Q@a@@tm@% h layer to
swel | and t heretbagg theddh ak @ A rqrabl e)
masses. The S%éé)ush Iay_gra exégg%og%g%ﬁgpﬁgé&{?Egﬁgﬁgﬁgrfg%y%?@kg?s pushed
out through t € ofexppadion gi{he gusijayerapd thesizesofitheexiterificmin theslogage he
orifice in themeah that water is inbibed into the
core. The bi oﬁ’(r)gi ca'ﬁ?%rﬁnf:%%hm%%§384 PCT/ US03116747 conponents of

the tabl et ref#@0M]i nt aThe prioriangioed aot@ddresstisd partidifiaraveed dbri gsmvtited as a
t abl et sha{)l @%on rﬁg}l th.insol ubl e core conponents. [00023] The present
i nvention @Pg’ afyHIOROSETGS At EXYCOHRRE. dkhe Rgdicutsy farmulations for low

ther apeut i cal {ohighdr@iobés/sre\Wot Adiré¥sedUORBdbRYreséits fnighd 88 S than 5

i medi ate and exfended rel ease dosage forns presently adm nistered nul ti va e
times per dayungdsiessaq formulatien issyrsaelptedie lqw anddrigh tosesimiosmotionpri ses a

d ity LS| i i of t 50 d
Tooeps. 501 ot BRie Rt a g @ lerhe teded iktabdlil el ORI BRIDBIR , 0cPS "
drug conposi t order tmmpooogtiitT\girﬁerrdeﬂgloodptaemamen%mtr_atbdrymﬁlb. and varying
anounts of,.s n anot her ect, the .invention conprises a

sust ai nedf2§ ef@hgag]dosa%eﬁed?'ﬁ?'&aﬁﬁ?@@?‘{gSﬁ?@'yﬁﬁgﬂn%v@ﬁhoﬂsp‘ﬁfbﬂaggged period of
tinme at a uniforhBahd de@ESs Bt Wit befHaNd B&\tﬁﬂé@%&%@g?ﬂﬁ%%@@ﬁlenﬁwzn In yet

anot her aspect, the invention conprises a net reating a condition in
a subj ect resPIRRPUNS aver a@raleniged periadxf tiowe toraduce thesamauritofi thecattivé ses oral |y

adm ni stering | . e f ted to rel ease the conpound
at a uniform ?%ét@;g@ ﬂ?éle?éetlgggs g§€°%§§%p?t&%g Wa@gag%W%a"%P 'Qﬁret%F?T&'.e
Preferably) ttimedetogn dosing) preferabiy toiobtait £nce-atbhy dosiitoegimetay. [ 00028] !'n
still anoh{ger aspect) the invention conprises a dosage form conprising a
wal | defining a conpartnent, the wall having an exit orifice formed or
formabl e therein and at | eastg i aRRRYICETIHE INVENTIBN Pei ng sem perneabl e; an
expandabl e | ayer |located witATn the conpartnent renote 25 fromthe exit
orifice and in fluid conmunication with the sem perneabl e portion of the
wal | ; and a drug layer located within the conpartnent adjacent the exit
orifice, the drug layer conprising the conpound oxycodone.
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[ 00029] In another aspect) the invention conprises a nethod of treating a
condition responsive to adm nistration of oxycodone, which conprises 30
admi ni steri done to provide a steady state bl oo

concentrati gﬁmg/p{%ﬁe conpound of between about 5 nglm q,éjgllc}ﬁ%ﬁﬁ‘él m froma
20 ng dosage formw th the proviso that during the 24 hour period after
adm ni st rati of00016]t he Tiasp@sertinventidreurgnpédtedly pfovide® dothya (63 formmni n] | ~mi n
is 2 or less. 7 WO 031101384 PCT/ US03116747 | 00030] The prior art did not
appr eci at e t hSPMHIBINGAYERIoRg 3ng 8 thgrareutia camposition sammsising- ayertoBedosage form
or into.a thewgiitonfindREMabbiiEntd] paindaPss figire! n that provi des

ef fi caci ous anal gesi c therapy over 22 ours. e prior art did not

appreci ate a (99%fe f ofhe predent investiemdistiosesarmyebmearsfocdeliveingrade 5

i | abl i si | h | val kyl i d d oth
Tngredi ent & s qaNna 305 of Sxodipe ying @ A anoslion atenithe dHedn del i very
associ at ed W tpblymeccarfdriand varyHahrduptksfiBaR throvide a-pahféglrmfisc@n?opri or art

does not make obvious oxycodone fornulated wth a polyal kyl ene” oxi de, as

t he mechani smifeiydratesdrug carerfprdelivens attbe grug,atthe desieed Telepserate ol Wl kyl ene
oxi de is conplyg i : I ' il e and
trapped in the ﬁeﬂggf'lfﬁgﬁ'gﬂagg;%ﬁ%&o?g?ﬂ? %"’E}g‘?%‘ﬁ@ﬁ%x. ehcoul d

exhi bi t unacc&phanseks a5\l thodifiers,ralltofi which exayrhave destabijlizngeffedtnapantheg

bi ol ogi cal ), fl ui.d and thereby change the rate of. re] ease .of the oxycodone
rom the- pll y 1P eRte SITGE May ke Brorbarite Sish sfelorlsdunicias bbegs st kyl ene
oxi de, can poanehidricants wititout HaBerbugsfeeper at ure bel ow human body
tenperature, which | eads away form using oxycodone in such an environment.

Addi ti onal 1y, [@0938]yr opdhe peesentrinprijentiizes anaved means foy delivervgi de

lified b L0 i ide, th
burst or Tag SPIGdesYeortd idole Rom KSHRA0 GoivenP e, Vol BEBrCT. 0 e
sol ubi l'i ty i nosycddomminglatépkyendonain the rapgl ofgablout 51 6%aixyesdonedyt he

nonobvi ousnes f.t resent invention 0 The aboye presentation
dictates tlﬁe thf @gﬁe ﬁi—\'@?f'cf age @@éﬁﬁfefﬁﬁiﬁ% PyYeo _"?Ig’é(r tic
conposi tion t ITedditRnar ssBte dbSabeToos reglipBA hePdoldlity Sithé abfive d4pRee f or ns
and controlled release matrix fornms, including 25 tablets, capsules,

elixirs and s(i@pRsexf dhssactive agent fromibe dosagealfons sHeweven the sellbility oki r
acconpanyin I I I On.da _not provide
For opti i deXoRofi tretdy afTbohdlsEhidtbut 8dERye iR RelBred il 0! P10
Oxycodone as drafitioral @dmbtjc ddsage farmiformulativas. dBisepresent inventiom motilates a day,

whi ch d d itself to.controlled and t ai ned th . Thi i
30 art pacter i ERsabY Mspmisreths BunGhe folls d SpEuTh Asoiiel SRERFY dosage T or m
and for a theresfabligh & deswenORdlded visdbaty applofiata for 86IREryRIOMH en) a

rate-controll iéj dose over an extended period of tine to provide constant
therapy, and €99038hat e Higher gpsasef prycodenedpeludsoxysedane ipthacange of | eys and

ltiple dosi l h 24 ' Th
imJnveInlto i gn BEIO\I%B 829;1555?16%80? %&Qﬁ@é\?@f/@%h@éc é%gna:agi@["l é%errfg{éé'yandenanner
of oxycodone. 28%i-8% DigoRbRT byOMeight. AtiRighe IR Hadng B8 podhkydrationowi ng
fi t I t forth to illust [
enbod mentD ofuefeS i oufeddi Smsbed g fbn cahdnralinatdiis bk eoa men
of - a dosage f dayer @dmpditon rayereld @ﬂnulétlohuﬁétreﬁbbtWy_tdlaﬁtr&I@ﬁae@sé&mmhori or to
i

adm ni stration to a subject._10 [00035] Figure 2 | ustrates the dosage
form of Fi gur £08e$ of exyeqriones &be presentdwpntian medulatgs thegelease RY of t he

i nvention co IShAIGH 1 3 j cept abl e

t herapeutic g)imydc?z%dgﬁtéﬁgao’r?%lse{ap ?é*n%"%ﬁ'g‘%?d%%{ﬁ@% I’%@H‘éﬁ%s an opened
vi ew of drawi nigsiredyviseosity appropriate fat deligery froasthg systemibyiindreasiag thg conpri si ng
a oxycodo C osition and a, 15 separate and cpontacting di spl acement
conposi ti 23?? c F%Pﬁ'bﬁ ‘?Ighmﬁénq &‘P’%Mﬂ?f‘??ﬁ'“?ﬁ}_ée Nﬁﬁ&l?&_d’%tﬁtqqéhﬁ C‘gﬁycodone
conposi tion figoodope domrgRedsdt MverltiBR Bddthdriditbéted fh 4 hdvet tdiddseSale dosage
form provided by this invention, which further includes an instant-rel ease

ext ernal over defile gesigngdcte prvidedffiicapiousioyaedonedherapyover @244®8Is Fi gure 5
nodel s the ne : , ' ' . i ngl Ny
se over 24 RODRQERT PHRRYSRERRT SRR SRA b6l o it aobiione.

dose over 24 ho 0XYyCO ycotone core.
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[ 00039J Figure 6 nodels the mean pl asma oxycodone concentration profile for
a single 20 ng dose over 24 hours at steady state with a 3 ng 25 oxycodone
over coat anglodsfiof¥gy oxycodone core. [00040] Figure 7 il peBusidhesr an aver age
rel ease rate profile (release rate as a function of tinme) froma 20 ng
oxycodone dosage form having the general characteristics illustrated in
Figure 4, w thutpreferred, dnug overooat fanieitial gain relief. The dgsageyfordosleasssr e; 30

[ 00041] Figure 8 illyustyat t he nul.ativye.rel ease of o odvne over tine
froma repr es%?‘%g??% '?BOW;%M : @%6‘5!’@@0'? i %Wrﬁﬁa%f?éeﬁéﬁ%r al
charact eri st idrig blerdbat H8IvEH dnd coh@slied dfud'idlilerd confifli eRGaBeuriver coat and
19 ng oxycodone core; WD"031 101384 P US03116747 [00042] Figure 9

i | lustrates tthecereceases te ealeasestiug e The dosagedoroneidhe pegsentinyentibisse rate as
f ti f al : f ' |
a runctions o %ﬁgh{{ﬁ% s({ ?\ﬁ%ﬁﬁi%ﬂﬁt g1‘6rto 3@ hé'\ﬁs%ﬂgig&%ﬂ{ymmv‘f%uwe genera

characteristi ure xycodone over coat and
19 ng oxycodoard mare preféraby@dBdut A7 doums. The idosaget fomh ebthelpresantrul at i ve

I f [ f [ [ 0 d d
£ or m havi ng. t HEUTAS ANGE HARReEASHRY haYnD Grac et ahroate BN B0N R, t b & 4 vy
oxycodone ovesfpadmRithaiih, ELERHIY QAR 6 £2 hduPOSHdHnoSH iéfeRathyiatdrl USt r at es

the percent rel eased per hour re?ease profile 10 (release rate as a

function of t13and be less{handwice Gooto Beateg flatierdieod plasmaeonaeptratign gener al
characteripgti AL | r d + | ] : . rcoat and
76 g oxyibachans gyd 2B R ot lstatalkehl it Prer e RifedilE’ P00
| i ke parts i nreleab@tealing] andrigconcamitaneride ihiptedmayconcdrdrationjthes. The terns

G i g 11 gur @Ry et pidng Bancentan dopm A asrr unbEaticas BbPUEacy | bed
el sewher e i n s Shet BaRTHtRtioMXpIéiblabl dREEREThT 1 SRS aRifindshVENTI ON 20

[00046] The present invention is best "understood by reference to the

fol | owi ng defprﬁfewabbsnef,terﬂﬁéouwaaﬁﬁeng@matstlatmerﬁhls@nqveérgﬁiewemeqﬁddwi ded

her ei n. i Nkt . ] " o r tical
conposi t Pgél oﬂr)rbg'gg%%fi}?%g&bé %%ggys\?ﬁ%argﬁnté@[ﬁdéu %R‘ggﬁgiegg{ﬁg\gle%t, such as
oxycodone or o retaersidessffactsaiskociated aith high ®loadipthsaridiontemtratishtevelser eof , t he

Shar maceut i caliy dHgueARRBNETaNe Hss Brvdes gk hous X eligeromiipabeh s
surfactants) laghg 1okt hitnbi3dBierasbulit BI8bE levbldDr | cant s, stabi | i zer s)

antioxidants, osnotic agents, 30 colorants, plasticizers, coatings and the
li ke) that ari9002Hd t oThepresentinventicnridiizesia samiperoeable membranecut i cal

g Lo, SRR BB R M4 TR AR BT
charact eri st i arsd efcipients, and aseosndexpandabieclaydriréfelrby toacibetpuishdayeci d addi tion
salt thereof. containing osmotic agents and no active agent. An orifice is drilled through the '
membrane on the drug-layer end of the tablet for allowing release of the active
agent to the environment. ‘ .
25 [00022] In the turbulent aqueous environment of the gastrointestinal tract

(G1), the drug overcoat rapidly dissolves. Then, water is imbibed through the

membrane at a controlied rate determined by the properties of the membrane

and the osmolality of the core constituents. This causes the push layer to swell

and the drug layer to hydrate and form viscous, but deformable, masses. The
30 push layer expands against the drug layer, which is pushed out through the

orifice. The drug layer exits the system through the orifice in the membrane at

the same rate that water is imbibed into the core. The biologically inert



[ 00049J By "pharmaceutical |l y-acceptable acid addition salt" or
"pharmaceutically acceptable salt”, which are used int erﬁ{}?‘n_g?abl y herein)
are nmeant wphgsgssal ts in which the ani on does not coRkETAOBR{E™E; gnificantly
to the toxicity or pharmacol ogical activity of the salt, and, as such, they
are the pharnacol ogi cal equival ents of fhe b f aggne conpound.
Exanpl es of c@mmneatmﬁthedaﬂﬁvea@ﬂblﬂtaa@%‘"&ﬁeué?ﬁ%sﬁ} aé‘tﬁ’g?%gﬁ?‘@ for the 10
pur poses of I i | sidse korle ofetts] i mMted to hydrochloric,

o8 A AR el B

hydr obr om c, tric, acetic) benzoic, mandel hc gBhosphori c)
nitric, nmuc{ono28jset hTimpresenqtinventiorcis desianest tedies? ONGGRERY B8P s ust ai ned

rel ease " IS neant predeternn i . ; sY@anagent to an
envi ronment @dhatds theapsH yB@qq%@%%%ﬁ#gﬁ%@ﬁ%@ﬁg‘eé)?g?%tgSI ons "exit,"
“exit orisf | GRmediafiShly\Rlerided idléape dosage fdrmeprdstrtiyadministerad-Bultbland ot her
simlar expressions, as may be used ‘herein include a nmenber selected from
t he group cdimesgeiday. of a passageway; an aperture; an orifice; and a bore.
The expressi so inclu LEd ' sz d formabl e from a
subst ance or[&&??i/rrer "fﬂéﬁgsg)iggg\se?&éésﬁovéﬁ@hod?ﬁ}pi Ieacrr:"eyci from 20 the outer
wal | to ther@mpodifisriecnipriskigta toydidted: iscosy obmtwaenjakayt bPRRSAe rate” refers
to the quantity of drug released froma dosage formper unit tine) e.g.,
mlligrans o‘TOOGlP%g rel eased per hour (nglhr). Drug release rates for drug
dosage f oy 62! %/pgﬁ ghotherBpasY, #1é prsseRtiinvention comprisasea dfugdi ssol ut i on,

Ity o

i.e., a qua rug released fromthe dosage form it tine
measur ed undeomposition poMprisiNGCDAYDOXYIPS0RM @ RAYMETsAN m‘@gsh?ﬁgt.slb?he

di ssol ution tﬁéts utilized in the Exanpl es described herein were perforned
on dosage fof placed in netal coil sanple holders attached to a USP Type
VI'1 bath ind@meli N anGABEHeRASpeCE thesinvention comprisesiaustainedypleasy) i quot s of

the release rtate”solutions were injected,int . C t @ifoh systemto
quantify 30 dossgaferovadapied taFelease V@%%B@'%?&R%‘?‘ﬂéﬁ@s ing iIntervals.

[ 00053] i%/ ¥ Fa@égﬁtgﬁeag@{qgc%ﬁ@auﬁd biych®Hel a standardized assay for the
1 0 er

determn n o el ease rate ‘'of a conpound fromthe d ge formtested
gt

using a USP [OPpR7)7 i nineyetahother asped, e inventiqnscomprispga ood t hat

reagent s 0311U1384 PCT/ USQ3/ i Syt be

subgti t ut ed }/r\gat{r}gea %@33'9“?'}13 3@%&5%%@%% oha%g*ei%rgée/tr?datlilgP31-(/)f accedct)ﬂééjy rocedur es.
[00054] For  glfshidompfss sramyaimisisieingierthe subjedia dosagesformadapedde i | i zed of
designating the ti mgﬁof drug adm ni stratg oNn _as_zer rgl8 driod f hours) and
5 times fol | celeasg the eompeandzat BARIfoR @bep?dﬁgﬁﬁ%%vﬁl‘a??e u'?#%%sé e.g., t =30

. i _ : da bl i

m nut es ?,'0 ; tffe’ Jk}&éfa}%ﬁ{ecdos&&%ﬁﬁs AdmiHBRfed6ally, onceialdags ot her wi se

specifie erate ined at a specified ti rref"fol | owi ng
admi ni st rat i ggo028p er 3n sl ariother aspact, the bvenjiop 6p@RE S AASYB U Thed at the
specified tine fol]low n BheRrit bafice di ssol ution

i opl enen i (o) i
test. The ti rf%?"li’t“skﬂﬂiad’f?%éfegﬁggPFP@@L%@%E%E%g%%}"ﬂghe drug within a dosage
e s ont apCEBhaRnbet idttgased pasion PENOTT 9RO %mﬁqwer oy used
ref erence neasemipermeableoan QXI&P@%H‘?H&GQ?‘{?S&‘?@E@%% @F@ﬁ]ﬁg\oegggemorns is the
time at i ch 70% of .dr. A4 RinDidtdagntlmfcation With thesemigepieable podticpased. Thi s
measur ene h&orgﬁee%’?’tg%ﬂ%o%&smtﬂﬂg d'a'iﬁLo_' for the dosag??f or "}he[ 0q056] An
"i medi at e- r epfene wattamd gadriglayer loegted within the cepwagmen diacankthe e ases dr ug

S nret 1ot SRR S glat sBpodnd RE Gl dtadsel 001 S0 |
[00029] in another aspect, the invention comprises a method of treating a
condition responsive to administration of oxycodone, which comprises

30  administering oxycodone to provide a steady state blood plasma concentration
of the compound of between about 5 ng/ml and 10 ng/ml from a 20 mg
dosage form with the proviso that during the 24 hour period after administration

of the dosage form the quotient formed by [Crax - Crin)/Crin is 2 oF less.
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20 [00057] By "sustained rel ease dosage form' is neant a dosage formthat
rel eases drug substantially continuously for many hours. Sustained rel ease

dosage fornmgg@igeord wth the present invention exhi Qidpykpeual ues of at
| east about 10 toﬁgo hours and preferably 15 to 18 hou?gréung‘(ﬁmre

preferably about 17 hours or nore. The dosage forns continuously rel ease

drug for sust{00030] 25 T priviartelid mdt a?ﬁl%‘éfateathﬁwxyééhd?ﬁlda&benﬁﬁfeﬁht%b| y 12
hours or nore and, nore preferably, 16-20 hours or nore. [00058] Dosage

forms in accofdotiinupus-ietease desage Tomm enlognthesapputic campasiiomasslaiBed rates of
oxycodone for h@re@ﬁﬁ’éé@?cﬂﬁ&s%ﬁda@@g?Enélgé’éfcatf%faw Bvdi¥a fotis AT Reghd ghease time

period. 30 [00059] uni form eas S neant an average hourly
rel ease rate tidowt agprediate @ dosage foemiaed apgbearapeutie lcpmpositieyean beimaddy no nore

th bout (309 f erabl th t 25% and t f er abl
more than Zoostagie EPPRENIG A oNPedRl st AoR PONRUERE BHABA Y age. hour |y
rel ease rate igrediefs@ueR lad @hHBrhalbnt!thabPetube fitb/petk dhRltRIughdeRven a USP Type

7 Interval Rel ease Apparatus where the cumul ative rel ease is between about

25% to about PEMFiategytbridesifects anddreridhrpesh Rain.of time" is neant a
continuous pe Uﬂr@gﬂm tTgpg%la?/tfdolfgﬂﬁfmﬁ@%vio%s%%éo@ong?&ﬁnﬁf@ Mi{rﬁ% 8 hours

or nore and) 5 pre ours or nore? For - examnp
exenpl ary osnmpolyakylerecguide, as the mechanisinghatventols tueretyase lof obegdoner el easi ng
oxycodone lit & uni Fo[m rel egse rate within a Ot#‘ 2 to about hour s
fol I owi ng ‘adm Rindopvatkyispe gy SISFOMPY oORPYaTiRe e pyycadQne copl defined above,
continues for bacdmeinmslig aﬁ@lirbﬁﬁbooiﬁ thid pBlydlKyRRb a6 algé?é Bolyalkyiéneat | east

e dr

about 75% and preferably at |east about 10 85% of th ug i's released from
the dosage foPKfle peuldaxbibanasgeriakle swellirginithripresenneraf anueous; or several nore

hours al t hou f : | at fromthe

uni formrel egihg“rag‘lgeb?&lf‘%%é@ﬁ ﬁ‘;ﬂ/ﬁﬁ@eﬁ){ gﬁr@émé %ﬁezé”?gﬁg%%?’@?%n of drug in
t he bl ﬂ)d pl asmodbneafranMjml;l(alugllgmemidb%FBMmﬂhs@_dmegemw_aser uni t vol une,
typi cal | y .nanqgyr 15 per mlliliter r conveni ence, .this concentration
may be refl rrgglyglgﬁggeo ed§ﬂ%p8§_58§sEgﬁé%ﬁﬁ?séqqnéﬁmpﬁrﬁ?u‘ﬁlbé HWcent rat i on"
herei n which bﬁd)t)téh&iéody fbﬁ@}emhil@me!aa@hwwt?ﬁg%%inggﬁgzogeﬁ@m"&fcﬁtahon measured in

any appropriate uid or tissue.” T I rug concentration at any
time foll owi n§nrangeati mdditionatiy, ﬁmrogem@rdmmdcnasn&olyelkyla@ ¢XideCsh or

Cz4h, etc. 20 3 NS digt i i n which the
anount of dr ug &%{r}@g@] tbwhne ﬁsgglm §é&%§%ds° r?é "gﬁayzéug{lj%}%eoﬁ&d g%ésa‘ﬁ%ttopvar y

si gni fi cant | y lagveffechofioxgtanioge ih poiyalkyine bxitle,rand the pajcodome sdlutslityiin a
accunul atiQn fol | owi ng contipuous admni stration of a copnstant dose and
dosage for an%@wﬁaﬁ?x@“o@rf{@ﬁ“rﬂ'@ﬂeﬂ#% HP%WS;?G%%W%B@Q&BSSM

"st eady- st at e'invehRgige t he pl asma concentrati on peaks 25 and pl asma
concentration troughs are essentially identical within each dosing

interval . As (M032her eiThe abpee presenttiosdistatesitheicntical ppechfor alosagen dr ug
concent r at 1 on o ¢ 8f 8 Heiéheiic st i yeReoinBF g chiitfiihgbrs ™ € v0

admi ni st r at i ocorventibnal ldosdge fetmnesahd-contrviledpeleasehatintormsdlincludingh dr ug
concentrat'on§ ccur are 3Q referenced, as ihe Trmax an
y 1%'@

d the Tny ~,

respectiv BRIS 6P SWES- SHHES Y sugpnsions, Fﬁe‘eépﬂv%{ﬁ'ﬂf‘@é}’&?%g{oﬂﬁf pl asma
drug concent r ahd QR é&ébﬁab&%%ﬁbdk@ﬂhdﬂréﬂ\é% inifdd8Hasma bdricedBatondee O
intrapatient variability in the many paraneters affecting drug absorption,
di st ri but i on, Neprovide for optimal dose-regulated drug therapy over an extended period of

time. Oxycodone as delivered by the prior art is dosed two or more times a

day, which does not lend itself to controlled and sustained therapy. This prior-

30 art pattern of drug administration indicates the need for a dosage form and for
a therapeutic composition that can administer oxycodone in a rate-controlled
dose over an extended period of time to provide constant therapy, and

eliminate the blood plasma concentration peaks, valleys and multiple dosing of

8



WO U31101384 PCTI US03/ 16747 netabolism-and excretion. For this reason,

unl ess otherw se indicated, nean val ues obtained from groups of subjects
are used hegrgi pur poses of conparing plasma drug cg tration data
and for anal“;?iz(!}/rllggl%r"el ationships between in vitro dosagé’&@ﬁ{'}’/lﬂ “sol ution
rates and in vivo plasma drug concentrations. (00064] A relationship

bet ween an admigih aite e fiventin PNGRLANFaR bt TR peak
pl asma oxycodonehconcent ration oth al ne fol’fmoiavmfvng gg&gfeyéa%mﬁnﬁiﬁfléfs’wggi on is
used herein t @nfimangercfiosyeodgne.f i cant di fferences between the dosage forns
and nethods of the present invention and prior art dosage 10 forms. For
exanpl e, as described belowin nore detail) a unitless nunerical value is
derived by cal cul ati ng t heBRIBFIDESTRIPTIONIOFTHERIGURESIe of the mean Cnax
(nglm) tosthe nunerical value of the dose (rng)) 1.e., Cml dose. The
differencein the values of the derived ratios characterize the reduction
in the magnitlwbm Pegke RIBW felply t) f i, 00

adm ni stration of?[he.irg sust@@géggfﬁgggoxy@%éﬁéé@égg%k gﬁ\ﬁ‘rté of the
present i nventilustiate yaticuserntodimandsofithe swentiony codone concentrati ons

foll owi ng admi\ atiqn of, conventional, irf iate-rel ease codone dosage
forms. Adni ni Q-Uro;? on %fgu%ggaér%?ﬁ?&e?'ﬂb"ﬁ%ﬁ@?ﬁﬁdﬁaﬁeﬁgr © t invention
preferably pr dwiefitisn, flusteliig e dose@ fdrMqwior lotidmifistRitioh &5 8 stibjagt, about 30 and
nore preferab 0 _about 25. (00065] It has been 'surprisingly

Ly | th
di scover ed!% h&%(@gits ai ﬁ?&rﬁll"q ¢ llustsates;the dosraedoun stijauredrimopenred bi ti ng Tao
| f ab i ; ; d
bretorably ar o behicilg auskandtefn B e iR dotdrlind SrIARFRIET 00, o
rel ease rate fhoused, pharmanedidalycadceptable therageutiaoxytodive ompositiod.

Adm ni stratio uch dosage forns once dajly provides therapeutically
effective avei?a@@siteagyﬁjﬂuﬁgﬁ@s‘ﬁt%%owgd@&l@dmﬁ% OUER f.ons. (00066] The
exenpl ary sustilisitgfhg FdRAGE forRINEMAMECIMTRIE o G4yEsd iti paring
such dosage forns ar?d met hods of using sucﬁ@dp@gge ogg%?gﬁrgrgmﬂ{e%ﬁ?bed

her ei n ar el*di rS@parate and costastingcdisplacement eamposition comptisiagimeansforati on. I n

addition to o i i " v e are many
ot her approac?eﬁgﬁ'bgt%ﬁ’% g’%ﬁgﬁ%ﬁf‘@?%ﬁdﬁ% ggfg@ ggﬂgﬁ%gésqgﬁegﬁ{"bral dosage
forms known i §0QQ33] ar t Figlined dlustrdtésa dosagefornpprobided bythis ineéntida, 14 WO
031101384 PCTI USQ03116747,.for exanple) diffusign systens such as reservoir
devi ces and mat %é@i' es gn dnstanty '?ﬁ?ese}fgqf v Oh@XYCQEaNReN at ed

di ssol ution sygd g@g‘agéifd}ﬁ{udi ng, for exanple, "tiny time pills") and matrix
di ssol ution systens,” conbination diffusion/dissolution systens and

i on- exchanife 1@0038] sy stFigwe Smodelsdhe mean plasme okyaptome eorideatrationeut i cal

accord wi th v REte forRinak stnd B o §% BRI R 250HG oot ABeS; The
cl ai rs bel ow tandt1Tengatyeodorielvate.t he drug rel ease characteristics and/or the

pl asma oxycod ncentratjon characteristics as recited in the clains
descri be thosimgge f&%bgmﬁg?hweﬁm plasmp oyycodongeangentationy . [ 00067]

Gsnoti ¢ dosag@réméfaih.smgwgabsewrbhasu@%mhayaéﬁﬁtff@s generate a

driving force for inbi uid 1nto a conpartnent forned, | east in

part, by afserfXpeqdenepvescagiand 4 hmg qxyeadone coreee di f f usi on of fluid but not
drug or osnoti nt ( [ significant advantage to osnotic
systems is 15 [%@fope?éqw%? "‘95‘%&%%@&9%8‘??5%% P'Wﬂ?a‘é%?‘%er{ﬁt@s at the
osnotical |y deses function of dine) frdm al20img/bxyeddateldosageifoirh RBVIRG thedgbnBen as t he
dosage form Hgﬁnsi if’z t he ugast rointestinal tract and encounters differing
m cr oenvi r onméNBEackRtisiGsdiusirated in iayredy With p B<na AxycpdongaveEspat and ti ew of
such dosage f GRgrexycdddriditdre;i N Santus and Baker, "Osnotic drug delivery: a

revi ew of the patent 20.I i terature," Jour nal of Controll ed Rel ease 35
(1995) 1-230 il bor atRigure 8 illustatesthercomylative refefase ehaxychdores over fime

particul ar, t I i . ent wned by t he si gnee of the
present appli Z@tnlftgﬁé&%%%tl&?%gﬁ%gq@)\%ﬁ?%é%@v ﬁﬁ Y n%ragage forns,
are each i ncorcharateridtidsiillushsted ireFitireatwithet ﬁi'ztl;rﬁx?%d%neév&ééaﬁa?ﬁhg& 916, 899;
3,995,631; 4,008, 719; 4,111, 202; 4,160, 020; 4, 327,725; 4,519, 801; 25

4,578, 075; 4, 6% Oxyeedone ¢91&j 397; and 5, 156, 850. [00068] Figure 1 is a
perspective view of one enbodi nent of a sustained rel ease osnotic dosage
formin accord with the present inventi &n. Dosage form 10 conprises wall 20
t hat surrounds and encloses an internal conpartnent (not seen in Figure 1
). The internal conpartnent contains a




30 conposition conprising oxycodone, or a pharmaceutically acceptable acid
addition salt thereof, as described in nore detail below Wall 20 is

provi ded wi fyy A ast one drug delivery exit 60 for c i t he

i nt er nal corrpar;twrlréssﬁt with the exterior environnment of %skﬁﬁ%hjé@g"ﬂdi ngly,
followi ng oral ingestion of 15 WO 03] 101384 PCTJUS03116747 dosage form
10, fluid is fosbadied tpRgawahivsdratesdfe pordertréeasialorinbur @) flghr ough exit
60. [00069] V\iﬂi I ezit he prgefer(ed g.eoma rical enbo |man‘tJ ine%l%lé Ebr'eehl

i | lustrates alréleaspratensn fupationofdime) etioxyaedane, for 20bmgdosage formitaviegror ace a

[00070] 11 hadioenseh Ry elcy 1iibea B PR 400 X BhRIR008 1 e | mproved

conpl i ance andvercoatend ¢&o®y axgcotlohk ca; a reduction in side effects

associ at ed .wi @ iﬂm ni ,trat'@? of oxycodone, increased tol erance, enhanced
ef ficacy. Pt W390%feen FigneeniOillysirates b eumylatve ralgase oiawyeodongiovel i ons are 10
responsi ve t ot &roArdtdpresehtiivesd A i | nvention.
[ 000T1] Figure 2 is_qégut away .é\%mgwbg?y iSﬁ??%@%@uﬁ%@%ﬁ%%nt of the
present i nventhasactesistios lusteatedsin Figunedmitherd mySxyendone avergoat and 76! e
conponent | ay 0 herein as drug |ayer 30, conprising oxycodone
drug 31 in anﬁ{gaaﬁéﬁ?bggﬂn&th sel ected excipients adapted to provide an

osnotic 15 ac[00044)y gr FidurM1 ifudtratbsitive ﬁércéﬁwéléaéefd%@rﬂ@uﬁéﬁe%&é‘?#oﬁ[é““ ronnent
0 and for form ng del i verabl e oxycodone fornul ation upon

t hr ough |1 i a

i mbi bi ti\cl)\ﬁoof relegseiratends g &uetionidime) ofersodrnedfpr 80wy dasagaformkeving ent s may
include a sui§ ' r : l.pn as drug
carrier 32, bin ee?seéa‘g,é u %@gﬂiﬁ@%y%oﬁh%@é%@%?a‘ﬁ‘ﬁ?ggéotﬁlb\aee agent,
osmagent 35. Pyeregatiend 76mg @@cddonecareng oral i ngestion of dosage form 10,
the osnotic aginnXiiy 9 ient .acr oss |1 20 causes stric fluid to be

i mbi bed througlltgb%‘ﬂe Wahatﬂggra[w W%%ﬁrﬁ%@'ﬂﬁatﬁel lﬁ‘@é’%&ﬁl’%’e@%odone

formul ation, figeres afe igéntifibd BYlike nuUMEERE MBI ppbaRng B&rlibrh w1l
conpartnent. The deliverabl e oxycodone fornulation i's released . through
exit 60 ad>f| SPefificatien anskin thedesatiptioniof the drawing figuresasavellast . As 25 rel ease
of drug fornu I i i J i ereby driving
continued rel g@g&meﬂ&? ﬂ‘%@mhé%ﬁlé&)‘é}?%%%@ggé!esteg@géé'll' g%sai%q?sﬁfp%{ sust ai ned and
continuous manner over an extended tinme period. [000T2] Figure 3 is a
cutaway view of Figure M, an-—alLelnat.e | ITE f internal

conpartnent 15 having a SRR . F2—30 enbodi nent,

internal conpartnent 15 contains a bil ayered-éonpressed core having a first
r 3Q and a second conponent push |ayer 40. Drug | ayer

conponent 8ru agle) 1d
30, as de<lri 0848hove The prespatinvestionistbestungarstood bygelerenoeds thexy codone i n

100073 " ns. Ge oM eflc, BT dq Semeatrutdodi pRua ot oy e a0

conprises osnotically active conponent(s), but does not contain any active
agent. The co A nts in push layer 40 typically conprise an osmagent 42
and one or no ' olymer 41 having relatively |arge nol ecul ar weights 5

whi ch exhi bi t[000RY | 19 BySaddele trin e RéHTRBDREHAILoIEM cirfbARR g ¢ hese

osnopol yners through the drug delivery orifice oes not occur.
Addi t i onal?’ ex88Yice fersprising-An:astive phasmaaatical agent auth asmxyceddnexirdant 45 and

col orant 46 I | I and R d_conponent

| ayer is ref rerrB g%@%"%%‘%?%eggﬁgnd@xﬁggt??pe{m(’)erréog't %gﬁnﬁg{}@% ¥ nce, as
fluid is inbi Hedgce optionally contaipng naetive fgredieits, ian phavmiceatmiipst t he
deliverabl e d% (g%p&o%rrul at.irgn ofh the first co onerﬁt dr ug_ | ayer to thereby
facilitate re g atle exgiRients SHFNASSYSPENdNG AOPISnsUREtantss disiteasants, [ 00074] I n
oper at i on, T Obindergilen®) IubAEHRE, s@Biisdrs difiotgatdldshBidadéhas shown 1 n
Figure 3, the osnotic activity gradient across wal éo auses gastric 15

fluid to BB i FR)oKRNs. piAsticizats. waatings@nd they like,thatareiuses tomaanufagtene aBd i nt o a
del i verabl e fggj i : ly swelling the osnopolyner(s) in
push | ayer 40. gﬁggﬁgﬁﬁwgﬁﬁﬁﬁgﬂ%¢é% ayer 30 is released through exit 60 as
fluid continues to enter internal conpartnent 15 and push | ayer 40
continues to swell. As release of drug layer 30 occurs, fluid continues to
be i nbi bed and the ‘

10



20 push layer continues to swell thereby driving continued release. In this
manner, oxycodone is released in a sustained and continuous nmanner over an

ext ended ti ngophized. [00075] Drug |ayer 30, as descri dﬁ@ﬁb§pference to
Figures 2 and 3, conprises oxycodone in an adm xture wt ed

exci pients. Push layer 40, 25 as described with reference to Figure 3,

conprises osnj00048] | y Byt"active @gemtriéray's or uompdoss” i fleaodt adent, Wnyg,act i ve
agent. [00076] Dru conprises a conposition forned of a

| ayer, 30
phar maceut i cal® 390@89 %/n@Y@gé*Pﬁ)Ehﬁra‘%‘?”SBM(ﬂimoﬂ? Qg2 pharmgpceytically-

phar meceuti caldofertaé Btia Bgapbdi thégpeOr . and a carrier 32. The drug
oxycodone is conprised o 0 4, '

5- Epoxy- 14- hy d0@49] 3- nByHpharmaceatichliy-avoeptablriaaid-ddditior sait'sressi ng anal ygesi c
t her apy. C is.known in the art. .. The Merck |ndex, ~' Ed., p. 1100
(1500)” " 179 “VEEReSSRY Rebilahi Sat wisk steotres HeroRarasepbiomenie as s are
represent ed bymeantthobe salfscth aichahd Men 86ee ribt eoMriAS SigAtibaAty 6 tHehe

foll ow ng: oxycqdone sul fate) oxycodone hydrochl ori dé&, oxycCodone

d
trifl uoracet att@Xicity0) pharaiasolpicel etinity of Wﬁﬁéh@ﬂﬁyaﬁl suahi, they @9 thexy codone

tafl J i | I d
0ot hyl oxi ne. P o RSgica SRR & SR e DA CarnfBUEE 2. e

oxycogone pherﬁNanm&S@épbarmacem%cta]Wept_bzld ragidle theat am«m&fﬂwrith?ydr obr gm' de)

oxycodone fpc xygodane ne r e, codone, ol eat e) oxycodone

n- )c/)x i de) o>{<UJy c }@gq?ggﬁﬁﬁaﬁﬁg{ma&sgg, E%(H'Bﬁ B{Rﬁ{g é‘Bﬁl}ﬁ'&ng B&@'PE’?OQ& yC od)c/) ne

phosphat e rmon d@dﬂibﬁbmi&ﬂ\gﬁm BHRe, hEWHE AseMiz6ic smbﬁaeuléwhﬁ@ﬂwﬁ, Rifigani ¢ sal t,
ydr

oxycodone acetate trihydrate, oxycodone bis(heptafl uorobutyrate), oxycodone
bi s( et hyl car JBYRE épthiehis; Palknitice apthphefsent af | uor opr opi onat €), oxycodone

bi s ridine- oxy gt : el 1 fd o e oxycodone
b:tgi?%/riatia, o] ?/%gn)éyc%g%%ﬂgﬁ%%gggng%éé%étégﬁté?'@@?féb@ﬁ%)é‘ﬁt a%drate. 15
[00078] The ddelegse dfactivenagent toeart drwiroymertiovercepproloagéd pariodn ei tger g

manuf acturg c ,se 1. to 640 of oxycodone dr 31 or oxycodone dr 31
phalrjma_ceﬂt ﬁcaﬂwgﬁcept@ﬁl%p@é?' ns ]I;?"gi’(')éf'gﬁﬂ eth‘ﬁ‘(%%@é’@@cq &)ﬁﬁ‘?'ﬁg t he plrjgsent
i nvention Comdiﬁﬁ?o%e%na%thbﬁginglﬁrl é’ip,réé%bbﬁﬁ,%'?ﬁa éJ&ke%JhefréiH% The

present inventio unctions by nodul ating the viscosity of the hydr at ed
drug | ayer in @&fpemaen salectsd frone thedoun eansisting efdupassagewaly; smapertune;t he

formul ation. Tradiahd. I t iJjzi salt in t) r fornmul ation

dealt with co%’@ﬁwgés'q'@r% %#%l ﬁg@%*ggéslslgﬁ&%%dﬁ@b%sia&?r@%ﬂ‘é‘r.% f?rﬁ'?eéj Uy rong

coglm})n i on ef ffefmalﬁerQfsudstagcd orépdlyn@a that lél;&ﬁds.tdliheol&dsjbrti;cs%hhcﬁéd ﬁ‘lé‘l’nt tOb

modul ate the ubj |t t he, compound,... al | owing nore of the salt to be

rel eased e&rl ﬁﬁ?optﬁrwﬂlgto%?rp&éfogngge&,epfgei n order to produce the desired

zero order rel[m]rat3\qugf‘iele%seB@@'ﬁ'@fe?yﬁttﬁérguatnﬂwwdg%@aeﬁdﬁ+thon of salt
Ittle or no salt e

in the high drugloading systens wth | int ow drug
| oadi ng syst erfsdQgage fore pes Lol tige. 9., wiligens ofdrugireleased per hour[(MEMBO] 1t has

b i Si j t 0, siml d t hat
iDL B wenl L relbasetes fof drdiflos Y RPAC Afe BREHIDREHspiEd R A i | T
- modul at e sol ubrate afylissoldtiarf, i.eca quintity of daapeleasedfrom i idds age ot pgrg out

effect. Ingdeed).it has been surprisipgly found that oxycodone_does not
benefit f rgsren t@ Umemeasye "I'"d?ég'?p’%?"a?ﬁ é?\'@ft'oﬂ%gﬁ'," aswtablsdids dp@f i t from

the addition ajissbittion tests utilized in the Examples described herein were performed on
dosage forms placed in metal coil sample holders attached to a USP Type VII
bath indexer in a constant temperature water bath at 37°C. Aliquots of the
release rate solutions were injected into a chromatographic system to quantify

30 the amounts of drug released during the testing intervals.

[00053] By “release rate assay” is meant a standardized assay for the
determination of the release rate of a compound from the dosage form tested
using a USP Type 7 interval release apparatus. It is understood that reagents

1



WO 03! 1U1384 PCTNS03116747 salt in the | ow doses. It has been found that
this addition of salt to the | ower doses can nodul ate the viscosity of the
hydr at ed dr%‘%@%% to maintain a proper delivery for the desired rel ease
rate profile 1] The amount of salt incorporated i B TISP3T4d ug | ayer
of the system5 is fromabout 25%if using a high nolecular wei ght polyner
and | ow dosesg I wei ght pol yner
and hi gher dosfe)és ugﬂ/%léﬁt%@déﬁfagrbgggﬁfigﬁtt?d\l/enstH%?Q%ygg}% ﬁﬁeév?{lcorporat ed into
the present i amliy@ﬁcepte@p@oaqxw tion include sodi um chloride, potassium

chl ori de and i ke. referabl.e j Odl mchloride. 10 [Q0082] If
t he drug Iayetda\slf"*slcom 3 ?quﬁ{lt)gﬁlg{%&nvmeq ?'ﬂ'tt ?ﬁ@'&veﬁ{é‘?%éﬁ'}%?gcﬂ?t 50cps and
about 100cps, designatihg thewinidlofairiGadiifistratiieds Zko BEH3 (IR0 hba@%arﬁ% can be
obtai ned. The_ rel ease index is defined as the percent of total drug in the
dosage for m r imgnipliowing agministeatiominiappropriatertimennitsy e.gat & 30rminutes oht per cent
of drug not rglmgrsde&t zero order. Non-zero order release could occur 15

t

either before or after the zero order region. For exanple, if 70% of the
drug is rel eaf29055)t abAamecblneremndﬁess dtﬂmwisblspemﬁédeasimg' refease vatgl d be 40%

Co ly, % t hat at, | east 60% of the d
ol eased ai <aBaMefiel & oraddie Taidino povnEetay il thhi e ARpL)
products cont ailetise Sate@btaiedcat A sfp@amwﬁma%ue (n%g%%t ibA opagher drug

concentrations (15-40% can essenti al E suc that they have
equi val entlOr e PRRIQRrigte dissolalinl testy The ome@nyvhrc @ speaified psreentags ofitbety can be

vt or ol ubl 0B B5ssBR o HLRRR leds el B/ B rordreBEs s 01 Lt nyi ene

oxi de pol yner salge,cvhens i tympement%dngttMt haelbabh feleasgar Foré xeiple 2

mal t odextrin Sqcro ni t ol i cal em erty of the
pol ymer, whi cf TBB‘BP@ Usgd Fﬁ? f'?ee'HeQSH %(8?#297@"?'% 'QQe‘E’PQ@'ie | ty) is also
i ncl uded in t Hosagddsend iB tHedime J:tWO‘VJB?er{;%tﬁihrt?‘éjdéE&?g%ﬁr?ﬁ giei ght of the
polynmer carrier utilized_in the drug | ayer Tange from to 300, 000
mv and norlé pPeen-felgased 3ﬁhlanmsurement®@fweqmeanq “Tastifori the degageay conpri se
a hydrophilicy cﬁﬁ\l ynmer represented by horizontal dashes in Figure 2 and
Figure 3. The ydrophilic polynmer provides a hydrophilic polyner particle

in the drug c[9086] ti oAntinmhediaieraledsetdesagedfoimerefeds to 3/d3dgb IoHnhatl
PCTI US03116747 ,cont rol | e%geilé!&g%%gof active agent. Representative exanples

of these pol yHigasesda g el within 6ﬁhqrbtvneoeﬂ%fomn®oo
nunber - aver agadmMist@tbms. eV‘@bﬁg}Elly withfil yfémamm&s t8Heupxi de)

poly(nethylene OXIde} y(butyl ene oxid ol'y(hexyl ene oxide); and a
5 pol y( carBox[A08ETY| ceIBN edgeleasy dnsage tormOts memtatdmbage fmrmﬂ:ﬁaje

pol y( Sod um c ey e RRETTaI SeRu 6 anf Bowis SUGe R Fersh, ol f i ose)

and poly(lit hdusagaafmlms(iwaetdrglmmﬁe.ﬂrml invéntion @xhibit Q'%%ﬂfdstdf afleggtn conprise
a hydroxypr opy al k bl ul ose of 6'00 to 125, 000 nunber-aver age nmol ecul ar

| 0 wei ght for hows and preferably 4p 49,48 hours apd morrpreferabli abatm as
represented byz Mdfs%%r@pﬂé?&é(}ﬁgﬁﬁirﬂn%&ﬁﬁuo{ﬂ BURRYFEIGRinGE ! | Ul 0se)
hydr oxypr opyl but yl cel | ul ose an r oXypr opy Iose and a

pol y(vi nyl2 Eyr P@nl¢d§cnf@} legst aboootd hqurszaremweblmabeursaxmwgendmhmu| ar wei ght

for enhanci ng of the dosage form Preferred anong those
15 pol yners aPH??TﬁHy Wg‘gﬁﬁ%{e’h@g%m de) of 100,000 - 300, 000 nunber average

mol ecul ar wei [fI0058Lar r iDosagé foers iaraocistd withltﬂwprgmmv@ntwﬁvéthmﬁérm i.e.)

bi oerodi bl e carriers, are especi.al Ig referred. &00087 O her carriers that
may be |ncorp5§'%?§:edateﬁt°(f)°ﬂf°88°qeaf9reﬁ ronoeEPering of imeavihim the systainad exhi bi t
sufficient ospaéagde thid periddy t0 be used alone or with 20 other osmagents.
Such car bohydrates conpri se nonsacchari des, di saccharides and

pol ysacchafi dIM905BE pr e Syriuriform ecleaserateis meant aniaverage fuielyreleass fate e. )

gl ucose poly t he. h droI Si.S corn s t he sugars
conprising | 2? @'e%gféctﬁ% %Yesr %ﬁsft'iv ¥ QEN goad@%é%"o FRQFEHG ?Bla%‘é@b{{? tol, and
the |ike. Prefnd pesferablytnodmore thanaboute2seh AsEmBSt\HréteradlydoXho RIRam 5

with a DE ranging from about 4

equi val ence ( f 20 or |ess ef erably
to about 20, iﬁ)@g m@ﬁhej%wem"{%daébawmewt Avpragedoudy rejease mates been
found nost useful.
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(00088] Carbohydrates descri bed above, preferably the nmaltodextrins, may be
used in the drug layer 30 without the addition of an osnagent, and 30
obtain the ws 4reI ease of oxycodone fromthe dosage for whil e

provi ding a therapeutic effect over a prolonged period RGeS g up to 24
hours wth once-a-day dosing. 20 WO U31101384 PCTl US03116747 [00089] Drug

| ayer 30 nmay fQy i i | I I nyl pol ynmer
bi nder 33 repregéetﬁﬁgg %%?fl-rgg‘% hﬁ%@ﬁ@?é'@ﬁi%ﬁ?@%ﬁ%}e&%ure 3. The

vi nyl pol yner Cépuptiveselease 5 beteen@baagtR50bm aboat 25%. nol ecul ar wei ght ,

represented b nbey. sel ected fr he, .group, consi sting of poly-n 5

vi nyl ani de, pm‘@? - Vi n@Yangngﬁlﬁ : ,"035}@17? H&Mﬁ\?‘t?&?‘i‘%ﬁﬁﬁ ;ge"éﬂds‘g known as

pol yn-vi nyl pytimelof atdesst apety-Houvd, Rieférably 8LeNsd 8 8r more and, more ,
t hyl - 2pyrrol i done, and pol y-n-vinyl pyrroli done copol yners

| y-n-vinyl - 5-
\FI)VI'OtK 2 \r/r{en?/er?’gegg@@l/'é@ fo“Eﬁﬁ't’H%’%F@[@‘W'%ﬁ@ﬂ?Wﬂbﬂfy@Bmﬂc dosagat e, vinyl
al ool v koSS ol dorbl i e pBESUTECE m ML | 0 03t

and vinyl stearate. Dosage erapeu osition
conpri ses 0. Ofeléase 2ate withinfabolit:2 toi abdet 6 bours follpingadynimistrativatandeiees as a
starch and gel atin.

bi nder. Repre tive.of other hinders include acacia,

[60090] Dogaggﬁfbgﬁﬁ%'é(?fﬁeé?ﬂspu?stﬂ%‘"egah‘b‘ﬁt Q%“til#‘ﬂﬁﬁ’ééréragﬂque?ﬁ‘@@ﬁt ed by a

wavy |ine in Hingtom sbodN26% i@ UKtk ableast ABolt B SR preket M?%ﬁjleQQHPBGt 15
revent sticking die walls or puncﬁ aces. Tlypi cal

manufactur%tg,g to

| ubri cant 9% nEP Gt thesdiug isireleasadfrana the)dosagr fanms Relaase of oxycodone: aci d,

cal ci um st ear ; ' ' ' S] te, caprylic
acid, sodium g?rglglr;??ﬁﬂ? Pf%nggg%g,g&%hagmﬁgégﬁ%@? %@%&P%@e&%gggﬁount of

| ubri cant pr egenmarallyrsiawed somemdptfoam theamifpos rélease rate. 0. 01 to 10 ng. 20

00091] Dr 30 i,cal l 111 b o] 0Si ti f db
((:orrpre]ssi oggot@pﬁ{a‘ car wg‘#’c'gﬂ'lfgf'%e G?Qfé’@%t“{'j‘h%?@gi{‘%‘lﬂgg@ ﬁl%rsgg% Y
conposi tion aa stibigctogdRrallyaxSresidl HARERATer DAt VALAb] fanfg’ Ug | ayer

30 is forned as a m xture containing oxycodone and t?ﬁgal[ear“%ér that when
cont act ed i t ReLNiiliteli kenconyeniense, thisicaracestratioromear he referredto @6 provi des a

slurry, sol utk Bﬁd&@ JNI) . t nay,be.di nsed by the
action of the %bgﬂd’?r%ér t{g%(ﬁ‘r érgtp'ﬁggpgrbaﬁg%}ﬁr%gaﬁlg\eﬁ%ra%mcﬁﬁ B‘gﬁ?‘(ﬁfé@ es by
commi nut i on- t teehe ipclusive efsdrudn eorsenteatioh Measurdugy amﬁ@bﬁr?ﬁ'iaié Bedyruid i
acconpanyi ng | used in the fabricagion of the drug |layer) typically
as a core con@gﬁ%ﬁbepﬁén@ Eﬂ?&?&ﬁ?@eﬁﬁ ?Wg"m?)foﬁ'ﬁ‘@mﬂﬁﬂ& and the manner of
the 30 invent administrafor® #é¥erehesd & OfY.dsne Ca2éric.g 8k, | ncl ude granul ation)
spray drying, sieving, |yophilization, cr us% ng) grinding, jet mlling,
m croni zi 7§ alf906oppi By "steadyrstate’de menat theicondition inwhicbrth@amountecd si ze. The
process can bg | i ' t. .sueh gs a
P oronul vor| Zerrtﬁf'ﬁ’r%ﬁf’g\q??ﬁlpéﬁ él%gﬂé\g gf"g&utﬁ&t%gé RAX/aty sigritficantly over a

prolonged period of time. A pattern of drug accumulation following continuous

administration of a constant dose and dosage form at constant dosing intervals

eventually achieves a “steady-state” where the plasma concentration peaks

25  and plasma concentration troughs are essentially identical within each dosing

interval. As used herein, the steady-state maximal (peak) plasma drug

concentration is referenced as Crax and the minimal (trough) plasma drug

concentration is referenced as Cmin. The times following drug administration at

which the steady-state peak plasma and trough drug concentrations occur are

30 referenced as the Tmax and the Trn, respectively.
[00063] Persons of skill in the art appreciate that plasma drug
concentrations obtained in individual subjects will vary due to intrapatient

variability in the many parameters affecting drug absorption, distribution,
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WO 03] 101384 PCT/ US03116747 grinding mll, a grinding mll, aroller mll,
a hammer mll, an attrition mll, a chaser mll, a ball mll, a vibrating
bal |l mlIl, 3yi; t pulverizer mll, a centrifugal pulverizer, a coarse
crusher and a Hﬂr@ﬁcr usher. The size of the particle catPS¥6M ¢ ained by
screening, including a grizzly screen, a flat 5 screen, a vibrating screen)

a revol ving saeretabdlis afé akdr8bnS Fof tis redSorf Hnless BiheRflsSnbRaRdaMdak
reci procating screen. The processes and equi pnent for preparing drug and

carrier parti oPles ghtained emgseupsiaf suhjestsratecused hereirstor pukpeses ¢ferri ngt on, 17th

5113 To 2125 PRQls s oG8 BoRCERlat  Bh ol RPN rla By £ ot Vol
61, No. 6, pp.beBan@paird d6sage;forandissohrtion eates BA@INNG® plastha @lug Pp. 94- 103

(1990). [O 09?(’:1) Drug,l ayer 30 may further conprise surfactants and
di si nt egrants. '@?@ﬁ%‘f%?y of the surfactants are those having an HLB val ue

pol yoxyet hyl onergihs o ATpeRsRERReE A abhRBReR B e PREIBRE BT Fon

pol yoxyet hyl ene-4 "15 rbitan yoxyet hy bitan
nonool eat e) pdhemagritudy btthe peak plesia bxycodomsenicenttatibe pbtained following

pol yoxyet hyl enex r. | voxyet hyl ene:40 -stearate, sodiumoleate
and the |ike. %Esé,g’%'ﬁ@@ﬁéﬁqﬂ'ghggﬂ Igegelﬁgq é'ﬁtﬁ%e Figmficant foef?é‘g?s Retween

cel | ul oses, alti dusagetbrgsand afethods osleipréssit Muertohand pR6! drbiciags and

pol yners. @epr esentative disintegrants include com 20 starch, potato

starch, croscal Mel GESXAMRL 5 Hesived belgwiin fose detah aginjtioss aumericabegum Hv,
quar gum and. & e Rtféived BFLAC Aipg iFaRE (8 rilkieRa Vel B Bl °F o

guar gum and the |ike. Ive age [ Ovi ™ the drug
layer in anouff@mbto theqwn@ricalvglue of the@lose (me); i.elpEagdosar The diffebacebl y 10 ny

upon t he. + e L8 ABEF ot Bou el aBees M nkuiitetlh e sreoniiesc | vory

period, i.e., ofbeaktblmd)@tymeﬁﬁ@@muﬁdﬂé%qucﬁ%ihB&étiUi'\fSofﬂ{e t h_el flosage_ .
e dosage fornms w provi de

forms. I\/br@ Uéﬁi cal | Y | oadi ng of conpound in t S )

doses of compdyHangd qleﬁa@egmo%ege desage foyms ob theresant inventon cempared nor e
usual l'y 20 notd I o ; ug dose of nore
than 160 ngy per%ﬁ%|@a?@( uﬁ?@%@%ﬁ?ﬁr@ fé’%‘@%@"‘b'ﬁ{é&kgﬁge form may be
admi ni st ered &enventionahimmediate-release aytatione esagecfoims: Administrationfofdr ug. 22

WO 031 101384 7 0 5] As a.representatjve G und of the
conpounds hav :3%59;438 ﬁ%g Ialég‘?fp ngiﬁ ?’9?%’@'“&8@'&% R 8"?5?1-’! rﬂé?\‘l‘,?ergp Fate

rel ease oxycodtateChs/dos@iatios bilesitibm abdut B8 Andmaore Efe?éréllblf}'%sgﬂfa‘ﬁ of about 10
ng, adm ni terﬁ&*ﬁi&% two or three doses per day. The effective dose range

has been ¢ t e to be generally 10 nglday - 320 nglday. Cbservation of
tolerability goubesped fttasdeeh birBRdhartibaheRl lsGGbinBY Seldte Starting dose
'n-inc S0

often results in the dose belng [ncrease renen ngl day to 80
ngl day. [ 00098¥yadaaedesage fgrmsiexhibiting Exnwaluies of alguasoro 20heestndit i ons in a

rhoot MY Derdtefaly M55 be Wous'ah iRt pRsrably bCasbct £ RS oPmore wiveh ' O

release oxycodone at a uniform release rate for a prolonged period of time can

25 be prepared. Administration of such dosage forms once daily provides
therapeutically effective average steady-state plasma oxycodone
concentrations.
[00066) The exemplary sustained release oxycodone dosage forms,
methods of preparing such dosage forms and methods of using such dosage

30 forms described herein are directed to osmotic dosage forms for oral
administration. In addition to osmotic systems as described herein, however,
there are many other approaches to achieving sustained release of drugs from

oral dosage forms known in the art. These different approaches may include,
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10 tolerability and clinical effect and bl ood plasma concentrations of
drug. Plasma concentrations nmay range from0.1 nglm to 100 ng/m

(nanograns Reseshhad liter), nore typically 4 nglnml to 49 n
conpound. [OOOQ%Ik'{Sush | ayer 40 conprises a displacenen U“?%E?('J@?tlon in
contacting |ayered arrangement with the first conponent drug-layer 30 as 15

i ['lustrated i forlexgmple, diffusivisdystemisesuch Qs GESBAFDIRYiceS GRE R atTE evﬂ:&s,t hat
i mbi bes an aqaegé's or biological fluid and swells to push 't rug

conposition t gfionsystems;stichas aacapsulated disseluben systers (ingudingifomg sui t abl e
I mbi bition pr e | ymer. The
osnopol yners g?ﬁ'ﬁ@%\eﬁnw@?{ea §/géﬁ“ﬁ%@ﬁﬁ@ﬁsm‘aﬁ%@"\%ﬁﬁgsﬁct w th water
and aqueous bdtﬁfuelgmldla‘sollmmfsystedts addorsexdhangs resh@ﬂtérﬁs@@déﬁcﬂﬁbddﬁgr ee,
typically exhi | n ol une ase. sy ner can be
non- cr ossl ?nkgéwmgt@"rsopé o encgs, 19@685&%1532%%& rf‘&’{? dang at | east
lightly crossdbsegedoris tﬁétQ)?gbfatélm%cwwnhrtﬁéy@dtheﬁéb%‘i'odcgeé%ﬁe | arge and

0

entangled to exit the dosage form Thus, in a preferre di mrent, the
expandabl e cofpeTRassed ‘P)Sthﬁéﬁ@nerﬁdhw@m&b&l%t@be@bteatjbaf therdrefuri ng its

operative |if S 375 ny of

osnopol yner 4'iéléér§§cpé%g%?§t](?s a'ﬂﬁ)a{/h@’p% )&gg@f{ e(fg’ﬁﬁ%ﬁﬁ’cﬂ)@r 41 in layer 40
possesses a hlctﬁfectemsblbeamf&ﬂeMltg@tlahﬂsastoSMOke'magaﬂom gltheg | ayer 20.

[ 00099] %re fI ui d-i nbi bi ng di spl acenent polynmers 30 conprise

t
nenbers sel ec?@é"?f)':’)%qe@‘@l%&l kyl ene oxide) of 1 million to 15 million

nunber - aver aggoogefjecul as e oxi de), and
pol y(al kal i cgor boxté met hy ng? l@dliﬁaggg&mfs iﬁs%ﬁem %qhiyo??@%%g%%bﬁdl}ﬁber aver age

mol ecul ar wei gARera l’t¥l"ﬁ ferge f@[lImblbing|ﬂyldsmf0|anqmnwnmtfalmedratlleash| um

Formol ati on ol 1316 Bpashmiteantetio WA b e e it bR f B Bt A ehig e o
conpri si ng poloyasmatictagant(s)oif prebserstr mmcaQMam%g% Ssmctic $yeteftisds

ross-1linked with a pol yal I yl sucrose,

b |
g?gooﬁxgvﬂ asE@PB%Q{%QF?WP@%%@%&%@@ continies al theyasmsicalie r haV| ng a
mol ecul ar wei thenﬁ'he@%?e W&dhﬁut‘larpg& Qtlm@r’ﬁﬂ {erPd ?ﬁ%‘ﬁdéb&é‘?&
anhy Od-rite

cross-1linked water swell ab I ndenenal el ¢ de pol ymer's
pol yacryl i c adpasitsdhe g@tralntnatleaimaatanmergnuntefs difﬁgmgmu:roeﬁﬂmnﬁ@ﬁts Aqua- Keeps

acryl ate pol e se cose units, such
2" W ester cf NBding ALy ARG AfCH off YBRRE °K e O ugh 26 fach BEBS .l ve

pol yners t hat fumdrin Bantumgmd Balear,e'dsnwmdh@ delheeryara review!of thep éﬂe§ Pat ent No.
3, 865, 108,,,i s tq Harto U Pat ent 002, 173, issued to Manni ng;
U S. Patert Nﬁ%é% i—@ﬁ@-&%&m&éﬁgﬁ)ér@ incomanated fitsof Cormon
Pol yners, Scoight 000100]
Push | ayer 40 C(i)%p@ﬁysl?gfsefeg c@'ﬂ@fgirpqh p&ﬁﬂﬁ}}@gﬂltﬁ@\s’ﬁ W%nt%wr%ﬁbk

osnotical |y effeessignee éﬁhﬁ@[ﬁ%nt mph@ajlem LZA C@reptaaee.rdlreﬁteldyo osmotices i n
dosage forms, are each incorporated in their entirety herein: Nos. 3,845,770;
3,916,899; 3,995,631; 4,008,719; 4,111,202; 4,160,020; 4,327,725; 4,519,801;
25 4,578,075; 4,681,583; 5,019,397; and 5,156,850.
[00068] Figure 1 is a perspective view of one embodiment of a sustained
release osmotic dosage form in accord with the present invention. Dosage

form 10 comprises wall 20 that surrounds and encloses an internal
compartment (not seen in Figure 1). The internal compartment contains a

30 composition comprising oxycodone, or a pharmaceutically acceptable acid
addition salt thereof, as described in more detail below. Wall 20 is provided
with at least one drug delivery exit 60 for connecting the internal compartment
with the exterior environment of use. Accordingly, following oral ingestion of
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Figure 3. The osnotically effective conpounds are known al so as osmagents
and as osnotically effective solutes. Osnagent 42 that nmay be found in the
drug layer @prf push | ayer in the dosage formare thgse which exhibit an
20 osnotic act ingﬁj‘/ gradi ent across the wall 20. Sui tatﬂcg/l@gmﬁ‘énts
conprise a nmenber selected fromthe group consisting of sodium chloride,

pot assi um chl dosage fori 10) iﬂUiEl‘ié?mtﬁHédCiﬁr’ouP?%ﬁ’ﬁb 4HY 85&&)6&% %sqaé?e?ii um

chl oride, potassium sul f at e) sodiumsulfate, lithiums ate, potassium
aci d phosphat 8Youghexit681 ) urea, inositol) magnesi um succinate, tartaric

acid, raffino UCr OQf rbital.) inorganic salts,
organi c sal tsﬁ?g?ﬁ]car b‘?)‘ﬁ‘;‘/'%ﬁéﬁgﬁﬁfﬁégﬂgﬁg‘f‘%@?ﬁﬁg"m '"Z"bbwﬁ& further
conprises a t Hostegbesd standdry biconvexishped tabley, thergéomatry May embraeeant ed by
triangles icn Figu 3. The vi n{\jllg pol ynmer conprises a 5,000 to 350, 000

e, 3.

vi scosi ty- gveF_ _ferﬁ!i‘ﬁﬁ%?"&m\% er ofab huselrfirstblingual desageforsel ect ed from

bolyvi nyl. pyr EoPOlon.ey fhEpbierlaicdtuiethatihe Barthvefiiat piygee’ o

pol y- n-vi nyl c&‘pﬂf@\reaicﬂooiwﬁanqacﬂnﬂmnvéniqnceasmﬂ lag la-rédymtion in éid@éﬁéctﬁnd poly-n

vinyl pyrrolid { : W th a.nmenber selected fromthe groyp :

consi sting of g%ﬁﬁﬁg@ﬁ%'}'\s"ﬁtwﬁ gw(,cgﬁ%qe, nFreaye 9‘&%9%@?“%1%& f1uori de,

vi nyl butyrat ﬁfﬁlcadynyﬂ ha%‘beenWrthﬂ%iEdcﬁré%%hﬁ@'&b}dSﬂéWZPga.tér eaE 8’00?82] viPnth

stearate. ,Push |ayer contajns, 0.01 to of vin ol ymer . us
e 18 hR adraiist o Areseabr

|l ayer 40 mdy fPPHRifete atiap of adosage farmehthexpresembinyention. or dye 46,
identified by i cal «ﬁgggyz i i | i s Food
and Drug Adm |élaiogﬁ]ati oﬁl Io'r%aa%%v?biﬁﬂ:lﬁeésgﬂ {}%@%hogh%dﬂﬁ%ggye FD&C
No. 4 red dyetherpresentinvéntionwitidntemal convpartatent t5 coritaiming tai sirghé um di oxi de,

car bon bl ack, i ndi go. 100010 Push, | ayer 40 may further conprise

| ubricant 44, c?'ﬁ&?ﬂ nplrag?{ rﬁ{?"ﬁgh ﬁ%plpasgguqalﬁy% uPAMAFising O%yeedonebr i cant s
conprise a rren‘hgmm&bmﬂm&_tdrém%aécté@e%iﬂéﬂsﬁeéﬁbézg&Bvil%_aﬁ%%ldﬁe stearat e)

pot assi um gt earate, magnesium stearate, stearic acld) cal cium stearate,
sodi um ol dat e3CtVily gradientiar dsiving fuid fsem ianexemal anvironmeat tnoughaval@eat e and
potassium | ing ] ; 2l ] 1S, .10 ng.
[000104] Push ?ﬁ?éf‘”ﬁ‘@%@? ﬁ'??"ﬁe"?‘%c@ﬁ?f?f°s'@ﬂ§ﬁ6'g d@ﬁ’gtfﬁ%ﬁﬁ‘dﬁ
represent ed bfsdeseiibed indmereatetailrbelting thecexipients mby include hesuttabldat i on of

i di ent dabl e formulation 40. Push | 40 i
0700 105wy SPebenanR Ao aEH Bleried s betai e it caties 32, el Bconpr 56 &
menber sel ect kabriéarn 34 ahe a8 b@m&t_idém{'ﬁétﬁé laBentObsnient fgé.qngfdgfhtioﬁ,scor byl

e, an

pal mt at e) buwl at ed hydroxyani so a m xture “of

tertiary- Bt yfdawing gral inggstionsnf dosagefoim, 1@ dheosmatisrastivitygradient acrosdi um

i soascor bat e, wdi B iAG [l i r.bat [ jsul fate,
sodi um net abi gﬁlll ? g'? g&&g??ﬁtﬁ%ﬁ?}{gﬁ%& %’%Ea@ﬁ':ﬁ’u ag‘%o"?@a@etpg@’g& Wg@

4- chl or o- 2, 6- deliverablexyxycedong fermadatibn, ial, @saiution opsuspehgiommithim they| gal | at e.

000105] Fi | h . d enbodi f th 25
i[nventi Ln Lg%‘??’é?'%éﬁ‘?ﬁh@s@r ?gggd%&te?rrr eaﬁgagg:fqg%qlﬁ@négge&%% gme of Figure

3. Dosage f or thrdghodxit BOGs flRid/conBItRE it etePile MitérERmpaRtnfift. tA§ outer surface
of wal l ngof ﬁiosagp% form 10. Overcoat 50 is a therapeutic conposition
0

conpri si ng’ 0. Kleasens diug fermulation egenrs fivid continupsdo be imbibedithesgbya

phar maceut i cal r{w ; consi sting of
30 al kyl cel | UPE%‘%?WQ?%&;%%&IE% @éﬁ%lﬁbgeggﬁoﬁéﬁﬁgi@%?%@#% kyl cel | ul ose.
The overcoat Pustaiped arcbenntidudus mannieybveslah ektended firpel periockt hyl cel | ul ose,

nyar oxypr opyl REPASY coi FOHEEPTHIMAGRaliEFs s wibanatemetang
hydr oxypr opy| bmbybia®ht of ifteal sanfgartAht Phating a bilayer configuration. In this
30 embodiment, internal compartment 15 contains a bilayered-compressed core
having a first component drug layer 30 and a second component push layer 40,
Drug layer 30, as described above with reference to Figure 1, comprises
oxycodone in an admixture with selected excipients.
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WD 03110138. 1 PCTJUS03/ 16747 provides therapy i medi ately as overcoat 50
di ssol ves or undergoes dissolution in the presence of gastrointestinal

fluid and cansesnsgat!y therewith delivers oxycodone dr LEQE%.FS %248 t he
gastrointestinal tract for imredi ate oxycodone therapy 86 6]

Exenpl ary solvents suitable for manufacturing the dosage form corrponents

conpri se aqued@0978) i n@sdescribad irrmord detal Seldvwi FecHit EMpoRENEISRlayepar m t he
mat eri al s usegol n the system The solvents br'oadl y |ncI ude nenbers sel ect ed

fromthe grou &BWQT'%Q%%@Oﬁﬁa'ua@mnweet&ﬁ)sbutdpes)milogntaireartyres&ve est er s

o onmt| oo herar: THF eamgeraoh pISh RIGHAL GBicaR) ctithBe oF YEMBRIIEZS Lant s

i ncl ude acet o8y oné acmowmsnwpolghml')ﬁ hevihgrefdtivelg tdrga moleculaoweightsl  al cohol |
butyl al | t t at i | tate, n-butyl
noetat o) e et St & i fimnBed set el RSB heShexane. n- hopt ane,
et hyl ene gl yc@bmupdslmér@tﬂlro@%rhmé drgj Mb@r@%nﬁéé@@boéﬁ&’@éé&" Aﬁdiﬁ&rﬁa‘i e,

met hyl ene di chl qrjde, 15 ethyl ene chl ori de) propylene dichloride, carbon

tetrachl ori de SKFPiEBi&SHehes biR Qfﬂépmbﬂ%ﬁ%Méﬂﬂ%mfﬁA@@ndaﬁbranéﬂﬁmayet her,
LA bxane. tise BRARASHEYR BEh Gy 480 ThB Soord R IR e el R)BIarBRIS ot a i ng

i nor gani ¢ sal t*'lsre}ruamaraexmodablemmbmh ldyer simbpasﬂmd;ishmblbé@ thend the |ike,
20 acet one and met hanol ,

d
g(r:]et g‘n)ét :1;1 et E@‘F’S@Y% |5W9ﬁré’f‘?c1 £ anngd{eF\@éaQ{ﬁgrqgg@mpﬁﬂon obH¥® et hyl ene
di chl ori de andirstesmparnt dh@%ﬁtﬂth%bwa%mtdtéré‘l 5 He‘?.irtlg% dﬂﬁleﬁﬁcﬁﬁ" e to the

passage of an_external fluid,” such as water an b|o ogl , and it
i s substanti alf) hagesagedeim (o the passage of oxycodone, osmagent,

| | | |
cem per hoabl o oo  iEonditioh folewing ofef o8 s RRTBE BB fumcttias i 1y ¢
noner odi bl e astiown inFigure 3sthesismotic adtivity gmdrehwiﬂrésslwalllzotﬁamw@stﬁd ui ds
form g wars Sfid ab ubSEikish well 20itaerain oG Amedeves daimarcabl o - -
copol yners, amdliversblé fdﬁﬂulat?& St dbnBE I!%‘Nélllqgﬁfﬁgrdsﬁﬁaﬁghbﬂgﬂﬁ ugpters)

cel lul ose ethers and cel | ul ose ester et SIC po yners have a
degree of subdaVer 4@ bhe daligprable drug-layera0tis thleased throughexitt60as fluibm gr eat er

than O up to t.he average
nunber o1l‘o hyd%&@@%ﬁ%ﬁg’- o@ﬁ%%ﬁn%‘?%ﬁwbgﬁwaﬁ%@b% %116747 °
present on th@waﬂlh&slreheﬁsemdﬁ:guayetw ba:uramendrcﬁpiémmedo b imbibetbaid thtelti3 ng
roup or nv i nt o..anot her e anhydrogl ucose unit can be
gart:oal I y%gr @g%&fa@ t"%‘f?ﬁé??‘ﬂ’%’% e&)’f’ﬂv' \Q/ age. leWis  al kanoyl ,

al kenoyl, ar ONannéf bxi'codélh&EXéleaééﬂhﬁﬁ%ﬂstafﬁéﬂ BRAE&Hinto A‘IXI'\ B@@ﬂ”ﬁ?\t e,

al kyl car bonate ga/ fonate, alkysulfamate, sem perneable polymer
forming group&t e&ﬁ tlrnepem@b wherein the organic noieties contain from one

to twelve car f oe| ht carb at ons.

[ 000109] The ?(-yr?‘l ermea rﬁiﬂx%{%m{ggcﬁg&{@@ %i‘frﬁéfqtﬁ g Wi?}ber sel ected
frf)lm ][ he groupomlpn?esslxycrgiooé incan édli'n:mfe wﬂv&?éo&lzd miﬁcliémws??n?whlgfel 10

cel lul ose 4ri a ose a cel | ul ose di acetate) cellul ose
triacet at e2t5 rr%fgﬁ epered V@h(ﬁew?wc%&‘fgﬂrs eW@(ﬁ"ﬁ?Pﬁ‘PB@a“Y@WUB di -, and
tri-al kenyl at eompBRa(s) btidoes ﬁ&féohfainﬁy%'h@é @ﬂa”d the Iike. Exenplary

pol ymers include cellul ose acetate havi'ng a f 1.8 to 2.3 and an acetyl

content of 32[40978b. 9oPreglayen Psemprisessa aQerrmtwnrfg'nEdlbsaof 1to 2 and an

and. 4 acet yI Phamackub@y dique sttt Sxoldre i 3l S Rbeladuicay’ © '° 7

cel lul osic polaymtable sait thdteof;ehdi alcemermOm@mgﬁxdj@dbmls%o%n@édéf 8 and a
pr opi onyl caon ate pr.opi onate havj ng an acetyl

t of i% | 0
content of-01. CFW QY nyé B\eywoxx n'E‘E Imprphinjan--one pPsEaSSING| ose acet at e
propi onat e ha\ahé@gééic fh@?ﬂp}“ GR%HGIHE tS%O\@ﬂﬁﬂhQﬁ%‘héM;@ Iﬂi 1499 EQr opi onyl
content of 39.2 459 a hydroxyl content : - 4% cel'l ul ose
acet ate butyr & é"%(ﬂlg a DS of 1.8) an acetyl content of 13 to 15% and a
butyryl content of 34 to 39% cellul ose acetate butyrate having an acetyl

content of 2 to 29% a butyryl content of 17 to 53% and a hydroxyl content
of 0.5to 4.7% cellulose triacylates h%vi ng a DS of 2.6 to 3, such as



25 cellulose trivalerate, cellulose trilamate, cellulose tripalmtate)
cellulose trioctanoate and cellul ose tripropionate; cellul ose diesters

having a DSy s to 2.6) such as cellul ose disuccinat ose
dipalmtate, ceﬁ?lu 4ose di octanoate, cellul ose dicapryl a'feaeT/&EMf%’he i ke;

and m xed cel lul ose esters) such as cellul ose acetate valerate, cellul ose
acet ate succi cel | v.nat etate
oct anoat e) cemvgl?gse vgv%g’é{%g&%ﬁaﬁoﬁﬁ ? %Eeglzeﬁgeesﬁﬁtgﬁgg% rﬁ%"éﬁ%{éee%?g%ﬁ% ate) and
the like. Senithegroumtdnsisting gfitbe follewingk orywodome suifate, BrycotdbndNo. 4, 077, 407,
and they can t hesi zed. b ocedures descrihed in 27 W0 U3110138.
PCTI US03/ 1674$’$@§€’§%’l"8p@%&d%¥ %qu’at@axxmﬂ% SENGAHBAZNe, Vol . 3, pp.
325- 354 (1964 hydrbeHierdesoxoegorB fentaRlsioproptiate, Mjod@Hdn- NY. [000110]

Addi ti onal _sem Fer meabl e polynmers for Tormng the outer wall 20 conprise
cel | ul ose acetioghenyliiwdigzens, Byycoders emethylaxineupxyscedenset at e 5

et hyl car bamat eu ol .cellu e
di met hyl am nogg%%ﬁléﬁ%é%'%gyﬁgﬁ? g& %E:%bbg%] é?@%ﬁ?'bee&mm?@oﬁﬁq"%r et hanes;
seni per neabl e oxydofiomeyadazoné yoxysodane hydrobrossdd, oxycedonemaesteyel v

nmed,by the copyecipitation of an anion and a

' bl I i
Car, B 22 SHBAGH PebbEes hEoRaBest, Bkt S uine
3,541, 005; 3, Eééta@(,)@xyaﬁdbn%,M@pﬂa‘i@dibﬁﬁ&io&%d&ﬁ@Bﬁosﬁgh%ﬁﬁ&@qa’gﬁ di scl osed by
No. 3,133, 132} ernea

Loeb) et al. in U S Patent . , sem |'e "polystyrene
derivatived: Q¥yRogenaipaigpaic salt.pxyendoneriganicsalhaxycasione apetateeni per meabl e

| i I b | i i p i bl |
1 b S, RS £ T 2y
g?(]f’][ gfZﬁgegsablrs(rggﬂ\gedrg%pwg?myctﬁdghy(ﬁifﬁé@riﬂmmgro mer s )iét?)((ayuk)nomr teo the art
I . AL '
in U S Pat en?’ks?wgg'."e%,'c@ﬁgﬂxylg%i oxy! PQ@@}(tHﬁ-@EQﬂCé@Gﬁ)OWPOW i n Handbook of
| .
Common Po yne'b&artr&@%iyc@dbﬁeﬁﬁf&rof(y@%?&—ahd %Eéﬁ%ﬁlfat?ﬁgﬁﬁhgg%om (000111]

Vall 20 nmay al so conprise a ux-regul at agent . regul ating
agent is d cofffi98H addbe desagedeimand the theyapeatic nompdsition iniethgrer neabi ity or

fl th h L ux- i t b f h i
hoent - or aof Hntetiine dcirise e 638 b ibaBRE g o xloodolB AR T v ease
or decrease t & phanmscdutidalixaccbptablessalth RreferablyWieeddsage fdrafofither ease in

perneability to fluid such as.water are often essentially hydrophilic,
whi |l e t hose 23@%‘?55"&’@%5@“9!‘%&5&9 @é@ﬁé@%@fQWWQQJ%%bh as water are

tially h bi : | i ;

Choor por at b LoTaf o, The BeATRISHIOf nE RS Y sRiylfng U WSSV BTfe |,
nore. The 20 ukydratad dmglayerde nperatian/byi the additorpar rediyation of saltiatiod s,

| yal kyl K A i ol l, t f .kyl gl | s,
P’ the | ke Trtiufn. PRoB KRS Lo B i 85 BisoRruiBte acalivio! “300;
400) I600, 15|000m¢6f}(h)s &{(Biﬁmnigtagtr?mly?cdrhMGi? ioh@iﬂeapgihi%lﬁltl%hg\&l@hﬁﬁﬁn' i[m yclol st ?] uch
as pol ypropyl epe c ol ybut yl ene col and pol yanyl ene col: the
pol f/)al K)F/)I eggdleﬁ?gtgaéﬁlgﬁ d@ﬁ#‘%{ﬁ'@eaﬁ X ionaf palt dnél‘t”ina?ltﬁimﬁlﬁfglﬂ%ﬂy ol))

| 1,6-h 1 i N } i i : . 0
01 101304 PoT aSSPineodis ahdifng Iefs ofthé Bleto o rilodect ich iftherdbiveny U )

1, 4- hexanePhy F¥¢le inprdesdp pragduce theaeisiredozerabider retemse rate lprofileicThese gl yceri ne,
1, 2, 3- but anet | - ricl). L. 3.6;hexanetriol and t like;
esters such aé&%{ewﬁ%@@ﬁa&%é@?ﬁ@ in’%@ﬁf%‘ﬁﬁ!‘@,“ di‘fﬂ??é!ﬂ%%ﬁ%ﬁi‘"“ﬁﬁ?'?rat e,
but yl ene gl ycot ndispit inth@latdrig Bhiiag steris whéeve@ waitinglobt effe st he i ke.
Presently preferred flux enhancers include the group of difunctional

bl ock- copol ynﬁpnﬁ‘iﬂsmyal kyl ene derivatives of propylene glycol known as
I [ BAff008 j JHTo [ iL.Ag! ht hal at
SUbst 1t it ol v LR uh” ol I oeen Kiplishly BERNERRA oRiSblo AT HEE) Foxy o oup
such as di38t hyimilsindrugs thad pxhibite wealkgaromen iopleffactiase aot sithilartyraffeciedt hal ate, 10
d [di(2-eth t t hal at h triphenyl
Pt hal at o, _and’ S IRAST s Ghiy Bl et e jBiRis i breth Satraaihy,
citrate, eudraffett Indeed|ithdsbewnlsuprisingh foumdrdt okyosusnd dedshotbapémm sul fate)

cal ci um phosphate, a
P IO?rom the aggition of salt at higher doses, but does benefit from the addition of
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the like; insoluble oxides such as titanium oxide; polyners in powder,
granul e and like form such as pol ystyrene, polynethyl nethacryl ate,

pol ycar bon 15 pol ysul fone; esters such as citric acid esters
esterlfleda&ﬁfﬁﬁﬁgﬁg chain alkyl groups; inert and sub&CANSPAM) wat er
inperneable fillers; resins conpatible with cellulose based wall form ng

mat eri al s) an§hltt|ﬁ‘€he| Ib\b%osésoomléﬂ)eéﬂfeﬁﬁd ffﬁ; .éabdftpw sé]?@'tﬁ?lo%?d in the

sem perneabl e wal | material for inparting ongati on
properties, t@osean@ madulateghe ws&)sﬁwobhhemwdlatedrdiug layeletndnalntamaa strengt h.

Suitable mate t hal a zers such as di benzyl

pht hal at e) di é}ﬂo%f%ehmﬁéqgle% sgﬁq fﬁtlea&gt@tﬁ Ef‘nal ate, straight chain
phthal ates of [06084]t 0 eTt%’ﬁﬂoMbbﬁhSncdﬂporb@@Wﬂmﬂe g L 6 thelsysiaqdecy |
phthal ate, .and the |ike. The plasticizers include nonphthal ates such as

triacetin,di SO abopbR% df usw@mn melgcular weight polymeriapd dow flosesiafel | i t at e)
tri-isononyl 8:58§6 4418 bec&ﬁttl r?d%Bw%?cffec%fa‘?%f@s p&gﬂﬂ&? é{r{oaﬁﬁ%er%?%% & Zed

soybean oil, e anou izer
i ncor por at ed @mgr Représentativastof@.sait ta/be mcﬁm%ami gttt the presentihesntion [ 000113]

Pan coati ng be conveni en use row de t dosage form
except for t@gﬁnpp?ﬁ"ﬂ% 'E‘g”&q% 8%‘@?%“55‘9(@%?”?'9 ﬁ@ﬁ&& | 30 forming
conposi tion bestV)ﬁéfbranélt;%odi@rﬁ%ﬁloh@@' by successi ve spraying of the

appropriate wall conposition onto the conpressed single or bilayered core

conpri si nd%t h00082lg | o the drag layerevisepsityin operation isenaintained ibetweeng | ayer and

Fotating pan. ceshSocgR e abNCTBent shua BT AMAE ey bf BRelel Al " ecause

of its aVﬁI | aB0%icay bagbt?gmdert&eggleasmhdex i@tdbﬁmedas:ﬂialpqg}m;ate tgfa?tr?bg ?zrege]:j o; .
t the cQmpresse

g\c/)gnI (r)\? in a &%&‘3@8?@%@@ Fﬁﬁﬁsﬁﬁﬁg '&?ﬁ?’ﬁ'?“y&ﬁ%’(ﬁr fafesmipus thSe dosage

form of sol vepérggntie @iginat felase@ Biers bidet. "on- Rr&i'of&r?eté@é%dulﬂb‘éuw I be

conventional ly chosen on the basis of available e nment, anbi ent
condi ti ond? s@ﬂhﬁé hefore erafter thg Zerocarderi ragion.hiFok exanay e.a 0 %I0& theidreg is[ 000114]

Ot her coating the wall or
wal | s of the C Le:?gga;l" or?rﬁt%%@ogde§Qh%ﬁhgqglﬁg%ﬁgdqf@mqeéﬁgaés| ng the
fu ;misyspetn?]l oBomversety] ar20% félulasebIdezﬁelmlr&memlléésﬁﬁo% owwmtdus;gg and 18 o

u ing the ¢ ressed si e or hilayer core in a current of air an e
seni per neabl ere\%fegﬁ&lﬁ)?%ﬁp@'%ﬁﬁ@s‘? 5‘? fon, until the vval | is applied to the
core. The ai r[r(])ags:qenm B uﬁﬁ@ﬁﬁ%&fn@ebtsprﬂ&:dts (%Htélﬁiﬁ CIh?dependent l'y form ng
the wall qof the dosage Torm al r-suspensi on p oce e is described in

U.S. Paterf wncsnm@nefﬁrﬁ%hanﬁ higher drugnoncenteations (15:6%%) cad, pp. 451- 459

(1959); and, rmal so can

be coated wi t%&e‘n@é‘lfg’ é{c?élgﬁcggg%tstlé S(e?.:@?gég %%Ss ﬁ‘ﬁ‘%m

met hyl ene- di c[iD084]de nihéldnugllayasvmcosm;scdnmuaile Byhsingedry dfmaaiyng mat eri al .
r. can be used enpl oying a cosol vent.

An A tic~
1000115] * Dos A PRNRSPOAESS AR IACKdRwHIPGSasRIe FRRRE) B
renuf actur ec 8YNSEHEIHFG SN0 QIR ORKADIRrs W 0RRSCIRT M TRy be

manuf actur ed by the wet granulation techni nul ati on
t echni que 2t hWalgr ggubla gugars, rsuehl a&ﬂ‘@“@d%ﬂtﬂewmenglaammbr day pbysical orent , such

as denat ured remai ni ng
i ngredi ents can 195|3)'1’03>S§$/ polya HWI%’tfﬁﬁ@#ﬂﬁhé@@eﬂgécﬁﬁvgﬂ%f| uid, such as
the 25 sol vendesiredciscbsity, mlatsmmclwadmﬂmssdelsaimuen prepared solution is slowy
added to the blendg with c i nu m xing in the blender. The
granul ati ng fﬁahbgﬂl s agﬁ%ﬁretﬁﬁe Imocie%&' géh@fqh% PQ‘V'@GUQ%HW \iizedinwet nass
blend i's t heninbGirghybriaRySim 1006 awesh rays. The
blend is dried forglg ours gt?ﬁ\gzdgto 39?@& n nwé‘rbrée’féf%'glyt oven. The
dried gradl edbut@00080mw.

[00086] Carrier 32 may comprise a hydrophilic polymer represented by

horizontal dashes in Figure 2 and Figure 3. The hydrophilic polymer provides a

hydrophilic polymer particle in the drug composition that contributes to the
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30 sized. Next) nmagnesium stearate, or another suitable lubricant, is added
to the drug granulation) and the granulation is put into mlling jars and
m xed on a jwooyiss for 10 minutes. The conposition is pepsHSthe N0 a

| ayer, for exanple, in a ManestyO press or a Korsch L pr ess. ﬂor a

bi | ayered core, the drug 30 WO U31101384 PCT/ US03/ 16747 containing | ayer

i s pressed andoatrdiedidelveryofactyecagedt. vReprosentativelexamples ofthebay er

ition, if. jincluded i inst, the drug-containing | . Th
[t or med ate CONIREERSKRIPRR o) o 40 (0 56 AR RUmbRTR GRS about

50- 100 newt onsmolédulitwefgh SRR EthRBnd Y rﬁe@{?ﬁeﬁn at a force of
3500 5 new ons ort&?regﬁgr, often 033;0095?)00 dr@aké%(s. ee?}xﬁ% ‘e or bilayer

conpressed corRoly(tyenexxide)and poly(hexyanerosegsand 2. g. ) Kilian Dry Coater

, d 1 Lal d i,bed ab .
P000116 o R IAEARRSHhefARb s ol 16300 B b Pias TR of 't he
?osage fogr(r;] avmgmpepmsait?qw My(akhIU?drmthﬂl?gségdeésém) be col gred 10
e.g., Opadry gglored coatjngs) or clear (e.g., Opadr ear), may be
coa%J ed on thg “qt “é\ﬂ@é{hg?ﬁ*”loﬁg)p?’@%pﬂ@s?l‘\@ éfﬁ%é@ﬁﬁ%’&&@) #R% m [0%0117] In
anot her manuf %Iygnmuhfearuékwﬂe AcblIgiobey T r@%ﬁﬁﬁ&qﬁg%‘ﬁﬁbﬁhaﬁséé‘e drug

t
| ayer are bl ended and pressed 1nto a 'so ayer' possesses
di mensi ons t hdWdtesynrepsiatkewoseref 9,200d0 125,000 nembersaveragie molecidarea t he | ayer

is 15 to o i Lt al.so. po es di mensi on

cor  espondi ng TSt idr ARG ballph Bherids ¢t oate T ety BpifsAged
contacting ar ryiydmrypropyrethnyiosiialbse, hipérosypigpyiréthpitdiRlost ngr edi ents can al so
be bl ended w th_ a sol vgna %ﬂg m xed into a solid or semsolid form by

convent i onal T EXYRIOPY. ORfNchdrexyBPPYReRMERiulasg) a”d A rri ng or
rol I milling, %@(ﬁi@r@n&ﬁéfg 7,000%0 75800 RLRDE-SErsdt m é?@ar\l}@@ﬁt’fgﬁ fM T the

included, a layer of "osnopol yner conposition is pltace n contac
| ayer of drug SPRarging the fiawnrapertiesobthespeagenigrms Pteferratrargorigthosd at i on and

th ' d i onal |
tochn quae TRV breiRepAIfehBhE RBNEI 1 n 60 s DL R imbeeBlR ,5r renbi o
wal | material nectmweightdCarionsdhat 2rodedn telgbatridnpiviieimern act uri ng process

that can be uzﬁad [ ri ses bl endi nﬁ t he powdered ingredients for each | ayer
inafluid bed§F S'HPTS. aeesPedidl PRRIGIRS- ed i ngredi ents are dry bl ended

in the granul 88098712 9K | c@kri j m@ , A rolidone)
in water, is ?‘pra !ad ng g&tcﬁgleg%\kéﬂeﬂgfb%ﬁg&ggat e h@odmrgé!a&égéd'ehﬁ{:lﬁ%% dried in
t he granul at ocarbphydraies dhat exhibjt suffidient osmatit axtivity todeiusgd etbineor withr esent
therein ol € [ g l.atin luid. After the granules are dried, a
| ubri can\t,\,fuosucﬂ as Q@?é%ﬁ?‘céﬁlﬁa%@byﬂa{fﬁé’gf"%?%wgﬁaé’?@'&re@ n xed into the
granul ation usiisagctmridheanuepolysagchariweéllW?i@senﬁativé ekdmmbeiéRide The granul es
are then pressed, i.n .the. manner degFribe above. 03110138a

. 31 WO
PCT/ US0311674 73 t98etanrs (- glicasg rolymers,Rroduced;by tae bydrelysis gkcarastarchixi t 60
cooper at es i &q s RRPGHRY fdeidie! AliodsBSraHitble skbed SAsef drug T om
e p ded during'the ndnufa

the dosage form The exit can rov cture of the
dosage form oSothitel, aad thedije.dBrefereadymalipdexteinsiare dhpsethaving iandextroseui d

or 'tor b3 ¢ egiRgent U} 620 bribds, BlpidtRMy WS e P abaitd Ty, TS O
| eached from iheut2Q, end vfr 9-20. Makodainthaviiy a'DEEXf 9-12had beéh fokfe Subst ance

or pol yner mai’&ci nCl%de’ for exanple, an erodible poly(glycolic) acid or
pol y(l acti c) S Useluk he semipermeable wall; a gelatinous filament: a

wat er - r eﬁDvabF@m] yVi ®drhohfdrates ¥a8eribed AbbRApRAGLGY TS XRYCh as a
fluid renovabl e pore-fornmner ’
may be used in the drug layer 30 without the addition of an osmagent, and
30  obtain the desired release of oxycodone from the dosage form, while providing
a therapeutic effect over a prolonged period of time and up to 24 hours with

once-a-day dosing.
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selected fromthe group consisting of inorganic and organic salt, oxide and
carbohydrate. [000121] The exit, or a plurality of exits, can be forned by

| eachi ng a REPRREG€E! ected from the group consisting of lﬁ# ol , lactose,
fructose, 15 glucose, mannose, gal actose, tal ose, sodi J?%?‘Z %’%me,

pot assi um chl oride, sodiumcitrate and mannitol to provide a

uni formrel easﬁ(iimﬂg]mensbmquyqy@oqn@@&hé}rcbmpﬁge aﬁ@%kﬁ)@%@ﬁ?%ﬁlecan have
I ptica

any shape) such as round, triangular, square, el and the |ike for

the uni f or m meiN¥rRolymes bindeesdeepressnted by vadicalideshesin Figurel @sad Figucs m
000123] Th i : ' ' [
050125 e Sl ok B B B o

spaced-apart relation'or one of nore 'sur

Drilling) inclreptésegtediyreamember setettddofeem thirgrolip cansistifg efgdly-hhe

sem per rreatgl ev}ﬁg'l | .d%an be us%d éao _forni é/he exi 5 orifice. Such exits and 25
equi prent for “FSPMde,PAYRYINYacetamide, palvivinybrgtelidona), also knawnAspalyys |

3,916, 899) by niirRYHEIR0AB hoi-SVMYI ' Gaten 04,088, 864) by
Theeuwes) et al.,. eachoof dpm%ﬂl’ qhﬁ\?’ga}ffgfggﬂpg%tﬁg&%ellf\k@lénseh@lngi rety by

ref erence her @¥olidppe,jagd pplydryinylgyrishdansraopelymersuwitt a membes selgtted exi t
orifice. [000 | : e L e of th resent invention
provi des 30 e]sﬁf% iﬁﬂctg%pg)ﬂgI&gﬁwygg’g?lrf]gﬂ?ﬁag%%%eyV'ﬁ(og%]&oﬁ‘gl’ N@M‘r@?or%ﬁi \Q"y(ljosage form

rel eases oxycduwide, vioyl batyeate, vinyl laoreate, ahd vinylatsarate s ticiabe for 10harain
i medi at e 1rOeI %Stﬁ dr ug. over co.ﬁt del i yer§ and éont rolled drug delivery
conti nui ng t heredr ERPUIGFEMPOHN eipRrises 0 do 26 mafdhainderngyvigb w O

03110138: 1 [ 0RO that sevebasahinders Relebehiaitlcrbfiftr bHAgrd ifbiggee rate of the

present invention is characterized by a Tao of abou hours and
preferably 152f3cia staifuand galdtinnore preferably about 17 hours. The dosage

formof the p in ' | r haracterize havi ng Crax occur
at great than{@ggﬂf)ursbggédéﬁdaﬁﬁ%h@wﬁﬁ’g%%’fﬁ? 'B%"ﬁaagé‘{)?%ﬁ?et‘ ce C24 to
create a fl at by vavybing ol Figure 2cand Figuire 3t Thelubrigdnt Isused durigt hours. The

en Wi.th an i nmedi ate rel ease coating, and

profile is.semarkable jn that e ] [ (

its conconl?st aﬁ%nﬂgﬁ{y%‘%{gﬂ‘@"i 6‘1’?1‘!5'&‘9 dieiwalls of punchdagesu typicalddbrisaets
concent r at i On iR rithedlifidtostith! dodtAPbtbark®, URUNS a8h ! lcidfl Hidatad T L on.
This novel profile provides efficacious therapy V\Pn e mal ntalr ni g drug

pl asma | evel s MaSRewws gifate, olaicanid potissiemealdate; tcaprylic atid, aodinvétedryhi gh bl ood

b "o 11 cacy i T aidifShesubibAntEe, 1R ARhRt s G Rt bd6e & blood
| evel s. therapeutic composition is 0.01 to 10 mg.

20 [00091] Drug layer 30 typically will be a dry composition formed by
compression of the carrier and the drug as one layer and the push composition
as the other layer in contacting relation. _

[00092) Drug layer 30 is formed as a mixture containing oxycodone and
the carrier that when contacted with biological fluids in the environment of use
25 provides a slurry, solution or suspension of the compound that may be
dispensed by the action of the push layer. The drug layer may be formed from
particles by comminution that produces the size of the drug and the size of the
accompanying polymer used in the fabrication of the drug layer, typically as a
core containing the compound, according to the mode and the manner of the

30 invention. The means for producing particles include granulation, spray drying,
sieving, lyophilization, crushing, grinding, jet milling, micronizing and chopping
to produce the intended micron particle size. The process can be performed
by size reduction equipment, such as a micropulverizer mill, a fluid energy
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[000127] In accord with the above-cited information obtained through
experience with the conventional immedi ate-rel ease dosage form oxycodone
may be provie@idsket he drug layer in the sustained rele dosage forns of
t he present |nvé6r}gkl4on in amounts of about 10 ng to up t%?r?%y ‘gor nore, if
desired. In presently preferred single drug | ayer enbodi nents of once-a-day
dosage forns igindiee@ilida Wikding M, @ FSIBERMIN W@Pﬁé iflo '@ gyer conprises
oxycodone in a dose.of % (rgdtp 80 ngy 0XYyCO oné?ﬁp]%rah ogggﬂwlbém [ 000128]
Repr esent at i vE&N#fgEaleamel mill, Baibrating balimil andmpagpt patverizer milh al4 hours and

rel eased oxyc [ a.cont] u erio ti of _nore than about 22
hours. Wt hi negﬁﬁfﬁ?é@uﬁg[}f@4%%”%%fﬂﬁ‘eéaﬁﬁﬁﬁf@?%nﬁﬁsw%w Qﬁ‘lﬁ? he different
dosage forns \etticleicah besscugtaned bydoreenigointiuding Gfgrrinl?EcréeMrﬂ figr m r el ease
rate that %onti nued for.a prol onged \}oerlod of tinme of about 22 hours or

more. This rePE&SR Q\ﬁbfﬁm e FRQIMNGRGIRERe A Shaldng soreen. csseiliativat t o
rel ease of thecre8NBAW §rétiprSiting Scre8mt Tmﬂroﬁzﬁé%%% eh{ﬂpﬁwm #Ofyer embodi ment
th the present inven

of once-a-day dosage forns in ccord w ion, the dosage
forms have a Piepadng énygand cariepparticlésaredissiodeq incPlarmbteutisbiBdientds,hour s and

provided rele ; 0 ontbauQus period of ting of at |east
about 24 hour?%ﬁ\mft?ﬂ'ﬁyg@%ﬁg{bepzqﬁé}q}?@&f@%mgn&émwxycodone is
bei _ngdre:c ea_seﬂ’eﬂly:,atlmﬂdj,bp.rztrtlr-]Tﬂo@ﬂsz (1684); Jdiahal P PharmiREufical Sdefeg! ONged

period of tinme Fo|l | ow i s prolonged period 33 WO U3I11UI384

PCTI US03/ 1 72?’%?‘- &H'i- %ﬂﬁgﬁ-ﬁe%a@éﬁaﬂg‘bﬂ)mmm Hixoaspi.or  sever al

nore hours unthmggmg@?_.sage formis spent. (000130J Dosage fornms of this

i nvention exhibit sustained release of drug over a continuous tine period
that incl udes[®0B3jol onBeuy tayersOwnayrfudhergoimprise swrfaztstward disintegidhty, m r el ease

ner i n. vinen SSRTRPORS s AN A P88 ReliRd B BLBT45 2t BefieenaBottvent | on

01 8 o0 0 aymclovponmynsgpecl a0 rpokBent opplyipedt e | o5

vari abl e glger a, prol on&gd Perl od o ]
rel ease ddlag8oPlianmongipwate, Ralyerysthylene-2Pmerhian monoeleatei nvent i on are

dm ni st d J = A ; | 5 of th
vent s on or ol eEenBiseiserita odppai e bdo aByEAE 28 Tndr Bl aorre
oxycodone conéeloxyathytens-4@hstearate, sedidnmipatd andithe sikelt Bisiptsytamts Ampa oxycodong

trati t | at i fall ow d dm pistration an
Chat oxhi bi ¢ 2o pGER TRH sifeéh, oBHS soluidFes dung 5ud Gues 564 Fossikphs mm

oxycodone consterdhes ¢ellBssseid pefenars.| Réé@%dﬂﬁivéﬁ@ir{i&gﬁ&ﬁt@tiﬂdﬂ@eg:fom
i mredi at e-r el erg (])?xtycodone dosage forns and exi sting extended rel ease

dosage fords. S (i Patefo stareh; GioseAtmeleses ciaspovidoneasadiumstaraif glycoisda.i ng di sease
states and Covgbél'nﬁ’?ﬁ/,Hlﬂ{g'léﬁtﬁo{)e‘?§§?Fﬁéﬁf§ni{e§c&rﬁwse§blég% gﬁrﬁodone by

orally 20 adm niStering to a subje a sustal ne % orm of
oxycodone. ThéCideguasgumsandrtbelikeced wit h dosage fornms that are adapted to
a _uni formrel ease bet ween about 1 % hr to

| th d ! f
bout 6% b olBPS4l py orThR gEiHeraShbl sy PEAHSR e daid issin amoLmiegt <)

preferably 22fromu0.$ niy tor830 eng 7 doSAYR %S pTéTeraBryamtﬁmgﬁ: 4] mgfb‘érf or egoi ng
nmet hods by, _or I%%é/ adm ni stering a ox§codone dosage TormtoO a subject once a

day for tHe t gadatm.@nd more prefergbli P8 mg-le. 80ang dlependingagpordthat es and

di ti ons. whick _ . i y t f
by be. outel s eVB At SIsE b feirfd 6 e doiAY B3N PR BEOT ¢ he ©
i nvention. | Ptlméot@ett\wnn comsew_tivejacmiaiﬁt%atw_natoéﬂwmsagﬁifomdibnb'reotgzpicmj ch may or

not nan .in.assaciatign with pain hut which may be responsive to
{nra gat ?ren'[m V\AI tﬁ%@;{{?c%&ﬁgoq@n ﬁ]es‘gsﬁgee @’F’E%i” 'cPer'\é]%gqsﬁéogﬁg'ﬁw"ﬂg‘Pns and
met hods of t hthel subjetk Fm@ing Hm 1046y @31 60R3 Hd RicTé h@%ﬁ%é@?ﬁ’gﬁo[&% 33]

e

Preferred thodé of _manufacturing dosage forns of t present T nvention
are gener all yP&eday. i Generally, if atotal daygyiase of momtham160 mermesdanises are wei ght

percent unl esfocRlifd8! Whiifle BRRSSH the dosage form may be administered at the same
time to provide the required amount of drug.
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DESCRI PTI ON OF EXAMPLES OF THE | NVENTI ON (000134] The foll ow ng exanpl es
are illustrative of the present invention and they should not be considered

as limtingywhg,ssQre of the invention in any way, as t | es and
ot her equival ents thereof will becone apparent to 10 th@&é’g@ din the

art in light of the present disclosure, draw ngs and acconpanyi ng cl ai ns.

EXAMPLE 1 Oxyqoob9sp Hy AseoBhrebrigtive b : System 15
[ 000135] A do orm esldapt)ed, gtésidgbﬁ@ggg%%ﬁggrg %@ég‘i]avﬁgl%ﬂ c drug

S e. . . o . .
delivery devid g‘%@g RetMity desaiiped hereirs, snmediste release gxycodaneyis typisally

hyd hl ori de, ' L\ . | |

wei ght of r'zog,a:é‘xa oteref B8 3 s, ¥k b o0t 10 1el A st i e o ko075
20 havi dap| Thebffactivet miried id bed
gr anﬁrg?granovxf -esa;gi;'tap i n erCtN%FﬁBitrgﬁgei g&p%aﬂég by gudgggle\%rﬁgw%oo 3 of
the same po{)yvior{pgvg%‘r S?&EPS Vi i? senyetio o folerability andmeed for additienalal s are
fluid bed grangihigle e&%&éﬂhéi&ﬁ@ﬁwg"&o&@Pg%g%sﬁlté)lﬁ i &C‘%%rt%ez@ iHEleQlkg ifEXt, the

wet granulation is dried in t ranu 0 an accep e nolsture
content, and dncrementsphfmgidayio BAswyday. t hr ough a 7-nesh screen. Next, the

lation i f d d.mixed with 2 g.of hutylated
yar oxyt of uenddS09BLS" iceREutehuR b SREGH PR RIFRE GoitienBasios it = sbeets furm
stearate. [000MB6de détermineal tyushihicalaspastiotdetimine décemtiod betwdenl | ows: first,

a binder sglution |s prepared. 15.6 kg of polyvinylpyrrolidone identified
as K29-32 @Jo H%!@Tanht!}?yaﬁ'd&@@fs%lgﬁe%né@lﬂc’érp'aﬁmagqﬁncwtramgr,motﬂmg- Blasmal ved i n

104. 4 kg of wabgé , ' M of ferric

oxi de are sized .q%”.t%g@'g rrg}évgbge gé’r“nﬁ)pw&&?@ldgﬁ@s(ﬂggog} %@ﬁ!ﬁgﬁ'hen, t he

screened mat erMililiter)amdreagnically bangirhil t&40 ngintlydfeompoundie (appr oxi mat el y

2, 000, 000 nol weigh are.added to a fluid bed granul ator bow . The

dry materi al s?@#ﬂﬁh ui cfﬁ’féi?y%‘go?ﬁ%’lfe% d'SPI?éeﬂ?Q'i‘tl FPEN US03116747

while 46.2 kg cohtdotintflayeré®hrdrigementwitPtha i chiponeit BRGAAFS 30160 the powder.
ried in the fluid-bed chanber to an acceptabl e noisture

The granul gtiqp is drieg

Ieve?. The%codlr‘@ifaﬁfiéfhﬁ'g\é@ 3arRusHilayen4Q sormprisgs PsmpROlyner 41 that imbitiesa 7- nesh

screen. The gr i i Sadi o1 1th 15 g

of 5 butyl at ed@%&él?%?(%oqlﬂ% %ﬁgﬁg%mg\g?ﬂgg?gg&&fhﬁ W@oﬁg@hg@g@n stearate.

[ 00013T] Next ,the Byt megnsofdreeddvicdr dcpdlymerdavidg sgitablenipititionoproperties he push
It into bil bl . _Fi , 113 f the 10

oxyeodone. nydr R FTERIE Bl as S5 ralyes T8 exORhNQEAy and

pr e- conpr essedwellaisie, hydRphiiBpslfmerdeha iRbraBifORatel 1Y dqhedBsiEBiogiea t he
| ayers ar E&Opr %sed into a 5116" dianmeter round, standard concaVe, bil ayer

arr angene [dscand swell orexpand i/ high degree. yripaliiexhikiting 6@a8kMldv th a
seri - per e 3iblngol§m\é incrbBSe. "PHe oshipBlyRidr EHBLRAH-LrB8sIRRSISF G6skifRy ! | Ul ose
In a preferred embodiment are at least lightly crosslinked to create a polymer
network that is too large and entangled to exit the dosage form. Thus, ina
preferred embodiment, the expandable composition is retained within the
25  dosage form during its operative lifetime.
[00098] Push layer 40 comprises 20 to 375 mg of osmopolymer 41,
represented by “V" in Figure 3. Osmopolymer 41 in layer 40 possesses a
higher molecular weight than osmopolymer 32 in drug layer 20.
[00099] Representatives of fluid-imbibing displacement polymers
30 comprise members selected from poly(alkylene oxide) of 1 million to 15 million
number-average mdlecular weight, as represented by poly(ethylene oxide), and
poly(alkali carboxymethylcellulose) of 500,000 to 3,500,000 number-average
molecular weight, wherein the alkali is sodium, potassium or lithium. Examples
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15 20 25 39.8% acetyl content and 1 % pol yet hyl ene gl ycol conprising a
3. 350 viscosityaverage nol ecul ar weight. The wall-form ng conposition is

di ssol ved i tone:water (95:5 wt:w) co solvent t 5% sol i ds
N Raipd CelRIE

solution. T orm ng conposition is sprayed onto a t he
bi | ayered arrangenments in a pan coater until approximtely 39 ng of

menbr ane iS,amﬂbdda%na@msr&meeformﬁlm%eg&‘éﬁdis;g n@\tnﬂ (1 m) exit
passageway is |aser drilled throuq%gnthe sem - perneable wall to connect the

drug layer wi tCCAMPpepition,comprise ogmopalymers samprising pelymersiiatifemsi biydadgeds)| vent i s

renoved by dryj QUL d 0 mdi.ty., After, drilling,
the osnotic siég?gangs@%rpé&) r?géjépgrﬁo%&meg%yﬁ%%@f ap%'h% érﬁﬁ%’hn cess

noi sture. [ 00®viH@]polyaliyl sudrbse, disolknewn as daboxypdlymetiyime, ane coated with an
i medi at e rel 2?55‘??’ dru%,)o?ver oat. The drug overcoat is a 8% solids aqueous

sol ution cont Kyinyepelngy hgying @yragieesiiar waight of j2i0,00{Hogk@00,000;
hydr oxypr opy! Oyahdivér® eblyarpaRides SSESSinked #ated LRbiife iﬁgé@q{l'u’éel g weight of

11, 200. The drug overcoat 5ol ution Is sprayed onto t coated cores
until an aver &j8ydide pelyaeesiGaod-gte polyaaylio acid havirg § ndlevylapeeightsft em i s

hi eved. 30 - d t ens. |
ovor coat ed. TROUS8 20050 ngho'Re8SL*boRIStE BBOMEF oalereRE SRS Gobss v 1
wat er. The colobcomensedagiicose anits)Suchnas diestor cysHinkBd PolyfaraAr Hgd hger coat ed

systems until .an average wet coated weight of approxinmtely 8 _per system
i s achi eved. é’ge &wﬁf%ﬁﬁslxm%ﬁhﬂéemmqgelq arecknaw tothetpriof ;gln

col or - over coatl kg, ;sg(é,{tgms3'%35'19?"(1@5&,'38@@“5,@%{);% p%tgﬁrNoqg'?joziﬁ:;a 5% sol i ds
t The t solu

solution of Opadry in water. clear co ron 1's’sptaykd onto the
col or coated dSHedtoManning:t.SwRaterd Nond20¢,893,dskueditgMichablsaamt inxi mately 3 ng

per systemis ' cl - t ed st.e are coated with
approxi matel y ﬁab TiCo 1'4 ﬁ%ﬁ“&ﬂ@?ﬁqﬁgﬁ{awaﬁ%&bw "t he systens as
t hey tunbl e i €levemnda@Hcoat er. [000144] The dosage form produced by this

manuf act ur i(? q@ﬁ gneg to deljver 1 ng_of_oxycodone hydrochl oride USP as
an i medi afe (W10 1 Pysh layerd0 eamarisesf ta B ardipresently tobaegiohe HCl

USP d 85% h : t.roll ed
delivery of 1éﬁé‘ﬁ?ﬁ“‘?ﬂéﬁ%ﬁ%ﬁ%mﬁéﬁ%ﬁ%@%@%ﬁf&f"fﬁ#ﬁ@°17?7%

d hy d régsine o jca tivepedmpouhgd amrecknown disoRRS ' 200, 000
(r)r;?/ggulogre w)éi QE&, ﬁ‘rgl | vviayl. rrolqimlelj eapgés ?r:iown a%%??rgtlgegul ar
wei ght, 0.02% buty %@@ca% eﬁ%}aﬁ%wytﬁu% gaﬂéf%. 9&'893{79@ et ear at e.
The push conpdsig lager and tieoposhilayedintRe dosdae!forf anslteate vihidHiexhigan | sing a

7, 000, 000 | ecul ar wej ght) 20% sodi um chl oride, 5% polévi nyl pyrrolidone
pOSSessi ng%gn oSMotic.geivinharagiantacragsitagwalb20. s3uitable osmageefscompeise ae, 0. 05%

v 124 o TR PR SRS Y B4Rt FRGEAT, 100,
% pol yet hyl en&higrigedithiurTablotides apgnésiumsultatp magresiomechiorizieppetassiym 40 mils (1
over coat . a cPatatetodhfa et biyhEanle; poladifum S8 HCoRrRte ATOMGe T ate of
0.93 ng oxycodmss ifvgitsl radgresivetsuctiPRepPRitalidadid, r4fiRGseY8 lidrdse, glucose,
25 lactose, sorbitol, inorganic salts, organic salts and carbohydrates.
[000101]) Push layer 40 may further comprises a therapeutically acceptable
vinyl polymer 43 represented by triangles in Figure 3. The vinyl polymer
comprises a 5,000 to 350,000 viscosity-average molecular weight, represented
by a member selected from the group consisting of poly-n-vinylamide, poly-n-
30  vinylacetamide, poly(vinyl pyrrolidone), also known as poly-n-vinylpyrrolidone,
poly-n-vinylcaprolactone, poly-n-vinyl-5-methyl-2-pyrrolidone, and poly-n-
vinylpyrrolidone copolymers with a member selected from the group consisting
of vinyl acetate, vinyl alcohol, vinyl chloride, viny! fluoride, vinyl butyrate, vinyl
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25 37 WO 031101384 PCTI US03116747 Exanple 2 Oxycodone Hydrochl ori de
Bi convex Shaped Bil ayer 80 ng System [000145] A dosage form adapt ed,

desi gned anevgsiimise as an osmotic 5 drug delivery devi factured as
foll ows: 32.28 kg of oxycodone hydrochl oride, USP , q&?"@mﬂq

pol yet hyl ene oxide wi th average nol ecul ar wei ght of 200 000, are added to a

fluid bed graluteatepandoinyl.stédeate. PastbiapetaionsMs0.00m 25mgro¢mg|ed by
di ssol ving 5. 4ﬁ of polyvinylpyrrolidone identified as K29-32 having and
aver age mol ecBP gp wei ght of 40,000 in 40 kg of water. The 10 dry materials

are f1uid begoaoeaul at pasrisysiRbRy rtMértdar@ﬁséo'f&sﬂf i dtifoxdP! Ut on. Next,

the wet granulation is dried ranu toa acceptabl e noi sture
content, and S§plereat arsiys QGbl;ieqmileé byn gentlcal(wayh limes7in rigaire 3.c Colorant B6e

ool o108 | PeBEr AP Sl BB ERP I TPORE S5ch SN 52 o o

magnesi um 15 bluedy&tRD&G NOMLAR]dydlerst Xerfic BXES gféﬂcﬁW’fé‘Fhéé)@& ititanRInePar ed as
follows: First, a binder solution is prepare di ssolving 15.6 kg of

pol yvi nyl pyr r Joxide farhandiiacks ardindigo.k29- 32 havi ng and average nol ecul ar

wei ght  of 4D[m%:§” 108,éh IE r% fﬁ&her-ga niﬁfbgﬁ%r@gﬁﬁsﬁgﬁm‘fﬁﬁghg@' de and

1.2 kg of ferri xi de are S|n mesh
screen. The sFipaes lnﬁgure 3l 'sfymmaﬂltﬁﬂcaﬂtﬂs dxgnm‘fsemhgmbél}demmmm the

or aul at or oot FRASHHRG T et sfteralf. s3fstivl Sedole frabedumsiierateas 2 kg of

bi nder sol uti marn&ad@roalcﬁmw étéar@té”sémamlo%%t@%bréauhh@alﬁmeéoduF{?e granul ation
is dried in the fluid-bed chanber to an acceptab moi sture | evel. 25 The

coat ed granul &4raie.sodiupiicinpleatgangd potassiumilinoleate. The concentrationssf screen. The

granul ation i gph a tote tunbler, mxed wth 15 g of butyl ated
hydr oxyt ol uene aéagﬂﬁgrlc;&gld gV\Ath 294 g magnesi um stearate. [000147] Next)

t he oxycodoni)08tG4Jochl Bushieyerddgnayofarther donprisean ahtivkidans45,conposi tion are

Fyar ocht or' o BATSBEA Y Aed dadhesinFigura  toinbliThe £0Satian o gtesian cssed,

then, 192 ny odmpiiindeipandstiRfhilaith 465 PHE: %&ﬂdc&ﬂﬂﬁnd&ﬁ%@ Ppressed
into a 13132" 1 03 cg}gndl aneter round, standard concave) aye

arrangement . n antioxigant: (Reptesentativesantioxidams gamprisera Meowensdleated bi | ayer ed
f
Conposi 11 QEScﬁ‘ﬁﬁ‘r‘ﬁé’g"%g&%%‘1"?8f§§8’@§é@§-§3§’2‘3‘%ﬁ"‘?@3’%‘§%e? W cont ent

and 1 % pol yehydroryanisgley a alixtorerv Riand 3dertiad-tahfi-4uiyd magdrisui, dudsedol ecul ar
wei ght . T Wﬁy‘#ﬁ%ﬁ?}}‘ ng c osition is, dissolved in an acetone:water (95:5

Ww) sol ven %" §° és°és‘f‘9r'i'>a}9 <Hnydergugstic apigpotasrumgembateg i ng

conposi tion Iso&@m@(ﬁﬂa@néﬁlmﬁe@bﬂ#&ﬂ&etélﬁbl@'abla)/&fté’ﬁiuﬁﬁ L&CIGAENTS 1 N a pan
coater until ?&om mat e ?ﬁd*ga menbrane i s applied to each tablet.

[000149] Next ! @546 Crbiqro- iagsdyutylphench glphagodopherak @nddri | | ed t hr ough
the sem - per g gg_mg to connect the drug layer with the exterior of the
dosage system reS| dual solvent is renoved by drying for 48 hours as 45
C. and 45% h{QB0d06}y. AfFigare ctldepld:tsﬂ'@prefeﬂ'ewembbdlmeﬁvattmre%em dried for 4

hours at 33 Clnanntnon cnt})n\{pensﬁg %nsévercoats‘a'to of grug 31 on the dosage form of Figure 3.
Dosage form 10 of Figure 4 comprises an overcoat 50 on the outer surface of
wall 20 of dosage form 10. Overcoat 50 is a therapeutic composition
comprising 0.5 to 75 mg of oxycodone 31 and 0.5 to 275 mg of a
pharmaceutically acceptable carrier selected from the group consisting of

30  alkylcellulose, hydroxyalkylcellulose and hydroxypropylalkylcellulose. The
overcoat is represented by methylcellulose, hydroxyethylcellulose,
hydroxybutyicellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose,
hydroxypropylethyicellulose and hydroxypropylbutylcellulose. Overcoat 50
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[ 000150] Next, the drilled and dried systens are coated wth an i medi ate
rel ease drug overcoat. The drug overcoat is a 13% solids aqueous sol ution

cont ai ni ng Jw(p(ﬁnéslg“of oxycodone HCI, USP and 6.1 kg of e&({%@éz&opyl

met hyl cel | ul'ose possessi ng an average viscosity of 3 ¢ The drug
overcoat solution is sprayed onto the coated systens until an average wet

coat ed wei ght pﬂfvio%@R}Ié?éﬁﬂﬁir@d}étéﬁa%vé?@éa}t%ﬁ%‘is%&\/wo?.g@ie%ﬁﬁeg 20 [000151]

Next, the drug-overcoated systens are col or overcoa e 25 30 col or
overcoat is a dissolition indhe presensaof gastwintegtiaalfluid andeancurrentlydherewith over coat

suspension is unti | an average wet
coat od wel ght SHeE S0 dotfs o8 SEREGRL R BTnHPbiAte {00152 Next.
t he col or - overoxyetdenke theedpgs are cl ear coated. The clear coat is a 5%

lid | yti i K . Th I t | uti [ d ont
the col or coditiO8y st elbebpner Solienis siae ararery btuna e demeoaiom o
approxi matel y 3m$9n ' I : ~icoat ed
systens are C(;:at ed %%&g"g‘ﬁr@%ﬁ’kﬁ%ﬁe ;/r%XlStggapr{a% 0 trh%a g()tvc\i?adga%?&di sper si ng
the wax over thaamhesnaledalaysecioghe systene The sdteentsbroadipinefude[m@ttisss] The

dosage form pr, LS.manufacture i s desiqgne o,deliver 4 ng of
oxycodone hyd rsgfc%m%g ?ﬁoﬁéhé}g@l&cogﬁsﬁ%ﬁg gAYTays rsgﬁ'g eé’?qtmllﬁ' gﬁtoﬁ% r coat
conprised of Estérgethees]alishatiChydrbamaeisd hAbgdernatslr sonshtsOBydioalBhatic¥O 031 101384
PCT/ US03116747 net h\é::hcel l'ul gse fol lowed by the control [ed delivery of 76ny

b
of oxycodotfe 9MatigHeteraeychioeolvantsandynixiires thgreahod wpicak selvents glud@chl or i de
USP) 63.73% p i ' P i A C r Lght ) 4%
pol yvi nyl py(; r 3°i¥ gﬁ%ﬂlﬁ%gosng?é@ﬁlal, g'%ﬁ%,ﬁélbgmrarﬁ)?lég@fraw ae@gﬁt ?ﬂt@a@ﬁ%) Ibut yl atoed
hydr oxyt ol uendénethyl dcgtatesethyagatats, isoppylacatate, nitutyl acethte; ovgthgdi tion i s

i sed 73. %9 ' [.Si 7.,000, 00 I I i ght,
0% soh um chioPLRLRETTR bR B SoRRT nera0 Boduets mereaERhoe * °
nol ecul ar wei ghdnoethyHéth€)6thyldné/gllyed! frichoetiyicketath, AithyiHevdigtiGitie _
0. 25% nmagnesi um stearate. The sem perneable wall is

hydr oxyt ol yene nd ! ] ¢ I

conpri sed g‘f %‘&%%Iqrﬁﬁcﬁ@%&%@'@ﬁ casbavietraehigrideditieathaneand 1 %

pol yet hyl ene g r Is 40 mls (1

nm on the ce%t’eqp%cffa nta-ﬁragﬁ@%%sﬁ‘lahg'.&qﬁgf@?'ﬁgﬁ%ﬁggggﬁﬁi%%\ggﬁ 'ains a col or

overcoat, a clcyelpociane, beszenesidiuanevaraphtbat 1,4xdibxares tetratpdrofuran, aihyeng, at e of

4.42 ng oxyco rochloride. USP per hour (5.52 9% hr). 15, MPLE 3

Oxycodone wd% r%#&ggeﬂﬁegm %"“é?I%IB%E“”Ig&BI"eSF"é%‘.@ °§II-Q'E ‘é'gl?fr 0155] A

dosage for m adafuiupsichichui antthedikel a‘hb@rﬂﬂdre@&he’téof%&gf%é Q%éignéjétﬁt?wﬂ@gi VGVI%G c
oxycodone hydrochl ori de, :

devi ce | seﬁﬁnuf actnure a? follow 23.1 8¥I0f )
g of pol yethy asfiong apg methanek acatong,and ety alsoholpethylene dichiorigeand 10. 0 g of
poly (Vi nyl pyr meathatih@ind et fiink dichibriad alid RiefianBpvi N9 an average
[000107] Wall 20 is formed to be permeable to the passage of an external
fluid, such as water and biological fluids, and it is substantially impermeable to
the passage of oxycodone, osmagent, osmopolymer and the like. As such, it is

25 semipermeable. The selectively semipermeable compositions used for forming
the wall are essentially nonerodible and they are substantially insoluble in
biological fluids during the life of the dosage form.

[000108] Representative polymers for forming wall 20 comprise
semipermeable homopolymers, semipermeable copolymers, and the like.

30  Such materials comprise cellulose esters, cellulose ethers and cellulose ester-
ethers. The cellulosic polymers have a degree of substitution (DS) of their
anhydroglucose unit of from greater than 0 up to 3, inclusive. Degree of
substitution (DS) means the average number of hydroxyl groups originally
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nmol ecul ar wei ght of 40,000 are added to a Kitchenaid planetary m xi ng bow .
Next, the dry materials were m xed for 30 seconds. 25 [000156] Then, 80 m

of denaturedvm)imgrous al cohol was slowy added to the ﬁ@ﬁ{gﬁﬁ gaterials
Wi th continuous m xing for approximately 2 mnutes. Next ?reshl y

prepared wet granulation was allowed to dry at roomtenperature for
appr oxi mat el y peSerkt@nrthe aﬁﬁ;@r@&%@é’uﬁﬂhﬁﬂﬂ@r |dSed B s tiRA gi’ﬂﬁﬁb} the

granul ation were transferred to an ap ci)rrlate contai ner, 30 m xed and
lubricat ed wi CPnverted iptaranalhesroup. Jdﬁ@ﬂhy eglucoss ujitean hapadisllyon st ear at e.

Solut i on 15 poRelBidh/ s ESGRES Wit Yo sHEFBCRER, B ubehont sl kel o' 155 3
£ o e Mttt e sy, 91
chioride was §ﬁ(¥%& l aeralpw fM'W grogps r?é‘é#‘%@?eglé’ﬁereg‘ [ 000159]

Next, 1120 g tHe drgdriic MoRtes BortéiR f@mdowlw%}m ﬁtgm@éﬁh préferatily Then) all

the screened g(ﬂterl als, 82,540 g of pharnaceuti cal accept a
pol yet hyl ene GRMAEE te gight ¢arboryatéms, 000, 000 nol ecul ar wei ght are added to a

ana the o angieoiBEn" ), 3heberipBitieable'cindbtbn BRicALLAGHTE g MbaiE, Pon 10 '
NgﬁJ ¥ E) Ee drysplemddefmmmbemgraﬂlprcgg?séttgggﬂgsﬂlumd aﬁylaﬁg?elfﬁbeé dlatrcgﬁtl?f); ?fjﬁr
gondl tions wngl l{?ﬂ\éﬁq@w%&e 98§ acgtat epF%'@i"s"@ &ce{qﬁ ICGMOSQ'B?%Rta@oI Utgl on

spray rate of mgag- &-Tn8 itri- RN C flow of
2000 nB/ hr. [000160 V\hlrll gé]@?rsgtal ng étﬁgeqﬁﬁ?ggdrl gg?ﬂg?lgérﬂﬁaﬁﬁszn@ Pter bags

were shaken f @& amsl tm@rc%aiw@sdmejrky é@emelemnotymersm@ua@ewqoossu bl e
wd d t th ted
o anul ateq pacroafhevif 08 of) 8108 Mk FRFBITIBP 6:389R: e hachine

\[/\,8802 grl ]ne$ of fcellumé dxatoetat@aamg @D&mﬂhe&%z\md@nraeéwmﬁhtdnt efet taﬂss% a{llﬁl at <7Jr 50
e C ranul es wer ea_usi n W a
nmesh scree E"t' ﬁ%ﬂeﬁtf" Bﬂ"'%@ %é? dand@ tﬁ?etybﬁ@‘eﬂﬁ%%iio 44n$%ed with 56

g of butylat eelmm(ﬁiz'|fk>(eyllvﬁiré>l§;'3t$bnfﬁ3@||dl?]éf?éo ﬂh&g indidde c%ﬁﬁi&ses@r%ﬁ% gac' d.

[ 000162] Next, the ox%codone rug conposit t he push
conposi ti on aMhavipgm®h @fsb&anmaormdf%@ntemabﬂS&Q/omellulbee acetater Tabl et Press.

the di e cavi tpoaonels Vi B RRE OGS s 30 s e EME R coRaio 3801 1 1 on
i s added and "R%;kellulose acetatedpropiondte haviey ama@étﬂ%mlbﬁtdf@@tdﬁ%. an
appr oxi mat Iy1/2 a netric ton intg a 13164" (0.516 cm dianeter deep

concave | offgi YefaAS PraPiRnyt content o foedvre, ﬂ“@@d’WdH]XY"IqQBt%‘i[ phéBtad
_arrangenments 49, Cntiesh éi\éététe%u kﬁ?é?ﬁ‘aq\ﬁrrd &DSroH-ﬁhﬁnﬁ tY@ohtJnPBﬁsr\B

conposi tion conprises 70% hyd roxypropg l'ul ose ng an average
mol ecul ar wei JAte,@nd @dubyny cartant3d 34 kw906 teatiyibps acatate dutyeate hedng ani ed as

Ko L on' > SERRSIARG W 800 PRy Sl 0230 oS B " 1y
WO 031101384 ROTEOSHNE 41 7%yeeliulose triztylgtes having & DISWT 2i65tosH sastess ont 0 and
around theysbi | ayarss iilhidrate’ cellives Tamts caltinse tripalmitate, cellulose

trioctanoate and cellulose tripropionate; cellulose diesters having a DS of 2.2 to

2.6, such as cellulose disuccinate, cellulose dipalmitate, cellulose dioctanoate,

cellulose dicaprylate, and the like; and mixed cellulose esters, such as

cellulose acetate valerate, cellulose acetate succinate, cellulose propionate

30 succinate, cellulose acetate octanoate, cellulose valerate palmitate, cellulose
acetate heptanoate, and the like. Semipermeable polymers are known in U.S.
Patent No. 4,077,407, and they can be synthesized by procedures described in
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[000164] The subcoated arrangenments are coated with a sem -permeable wall.
The wall form ng conposition conprises 99% cel |l ul ose acetate having a 39. 8%
acetyl cont 1 pol yethyl ene glycol conprising a 3,350

vi scosity- a\%)tr ageg;rml ecul ar wei ght. The wal | formi ng corfSd&PtY6H7i s

di ssolved in an acetone:water (95:5 wt:w) cosolvent to make a 5% solids

ubcoat ed lP?angé’h’e%@‘E”Tﬁg' 9B B TNAN6a) 01 808 BT R, one o5
ml (0.889 mmjnteseiengeRblishemminci, NBWE\Gmb.rNY;aI ly drilled thr ough the

sem per meabl the drug, | ayer t he exte t he
dosage systemdﬁ?#é resﬁgﬂgq ai%?’@'@ﬁ’f“?@' m&f‘ﬂ O'H}"ﬁﬂﬁ Eﬁ’ ours as 45
C. and 45% hunbriprise. cellgisde adebdehyd® Hintetif)l stata®; SdIRI0gs hEstaleor 4 hours at 45
C, to renoye eg\t&ess noi sture. The dosage form produced by this 15

manuf act ur icabamete; selulose asetatecmetivi-casamsate;celluisse  82. 78% pol yet hyl ene

oxi de) possesg]nmz;ga vi nyl pyrrolidone)

possessing a 40 rglﬂﬁaecfﬁ? \b\@%ﬂh?ﬁb%ﬁg@gﬁl{dgaﬁ?@ rﬂ%&meand 0. 25%

magnesi um st e apbiyrethates; spmq:lermenulmsultonatedq)olypiyrenes cfdssAltkpd! yet hyl ene
mol.ecul 20%.s0dji um 20 chl ori de, 5%

8)(;: S?QH ﬁglms;lr 3%'?&5%‘%@33 ?Q%gﬁ%? § gqjyrggrs@egé%ﬂh% FoRjecipitalion ok apigl ecul ar

wei ght of 40, @ﬁd)abaﬁérf agaisslo@andmsqvéié%mm mEe7d8Preseeo! uene, and
0. 25% st ear.i CP%M he semi perreable wal| conprises 99 wt Y% cel | ul ose

acetate cdffpr §05; 33@448%63@'@@54%% éﬁﬂlpﬁﬁﬂeaﬂe’/ﬁqimgfet ag/disglesegl ycol
f 25

conpr | ses one oh o0, SLECAV.SPANRNES, LB A2 s findledble oo MndtRE V0 one
hydr ochl ori dedetivativese Bmmpernne'abte ply(Sodiuin styténesulfon)Remigerfexisiodone

d hlorid 1 Bi | t 30,,[000166] A.d f dapt ed,
dosi gned. and SN ybyBeBRFHE IO bRe AT e miRRTEEAe PRMMET R ur ed s
fol I ows: 23. 1emnbnfung)ame@@nﬁedmrﬁmqbﬁ%no‘é&clﬁ'ﬂﬁ/cﬁ.rﬁaﬂﬁ féS?ﬂ)rlé ygsene oxi de)
possessi nq a 200, 000 nol ecul ar Ul384 PCTI 47 wei ght,

10I 0 gI of gol Qg;/]@tﬁ%ﬁaﬁﬁﬁﬁ'? of f hs@méatlcpa@mm;q REgssae w_fereaqesrmmssgp an a\ée[ age

nmol ecul ar wei ed to a

Ki t chenai d pl gne r@ég%l%%bagg\ﬂ%wg?% "?R’qééqu rﬁ ﬁlug'l ﬁ&@;gﬂ% xed for 30
seconds. Then3,848,77D; &91@Wn¢ewmdnmumaﬂdboﬂobfOmﬁmahwyme?éjded to the
Next) the fresrand BB ST ERE PR ERpBHE. o Toed To dry at room
tenperature tﬂﬁomwprOXW@M@'MayléisJ‘&Hﬁﬁnsemxﬂéﬁﬁﬁfﬁ t4geAt Itheduk 6- Mesh
screen. N%p thhe granul ation were transferred n~appropri ate contai ner)

u

m xed and equiating agentiis a comppupd agddedito assatindegulatml tioe fluid of magnesi um
stearate. permeability or flux through wall 20. The flux-regulating agent can be a flux- '
enhancing agent or a flux-decreasing agent. The agent can be preselected to
increase or decrease the liquid flux. Agents that produce a marked increase in
permeability to fluid such as water are often essentially hydrophilic, while those
25 that produce a marked decrease to fluids such as water are essentially
hydrophobic. The amount of regulator in the wall when incorporated therein
generally is from about 0.01% to 20% by weight or more. The flux regulator
agents may include polyhydric alcohols, polyalkylene glycols, polyalkylenediols,
polyesters of alkylene glycols, and the like. Typical flux enhancers include
30 polyethylene glycol 300, 400, 600, 1500, 4000, 6000 and the like; low
molecular weight glycols such as polypropylene glycol, polybutylene glycol and
polyamylene glycol: the polyalkylenediols such as poly(1,3-propanediol), -
poly(1,4-butanediol), poly(1,6-hexanediol), and the like; aliphatic diols such as

28



10 [000167] Next, a push conposition is prepared as follows: first, a
bi nder solution is prepared. 3.4 kg of hydroxypropyl net hyl cel | ul ose

possessi Ng &b @ ge nol ecul ar wei ght of 11,200 was di ..,n 30.6 kg
of water. [00014@%3 Next, 27,000 g of sodiumchloride V\g“?%ss@{e%abusi ng a

Quadro Com | with a 21-nmesh screen. 15 [000169] Next, 900 g of ferric oxide

was passed t hriglipitylenel@ycorsid-pontamethiens ighes!; 1 AltRRamalhliehb glysslr arned
materials, 57,300 g of pharmaceutically acceptable pg}%/et hyl"ene oxi de)

0
conprising a éﬁ%@; aadenedrials sueh asglycaiine ahd,3dbubarstripl o 2,4-hexanetriol,
hydr oxypr opyl ' i ght. of
10500 br o ada e fel] SRAND R SR ik be RGN tooRnall I" ¢
attached to t tthyanaglycaltbutyrate dbutyleneyglyeal diptopionate, glyeers| actate ebtersat ed f or
effecting anyl.ation. -Next) the dr owders were, air suspended and m xed.
Then) the g“fn%?ﬁ%‘ﬁ‘ﬁt FEpepfPe '&9§'HQP\ﬁ%ﬂ°8'SdB?%§%‘eam®§he powder. The
granul ating catifdndtiond dlookcopdipher salyoslyikyidnddieribatives ap,%g_ylaﬁe %l%dl ows: total
solution spray rate of 700 mn; inlet terrﬁerature 45 C and’ process

I
airflow of 3od@°maﬁplurqnén§d§e‘§ﬁ)- \iigpresestativg lugdedieasingapantssintlude on, t he
filt b ' I bl
pourler depost (o Matet EBsdleo in SIS AL br NG h U BB EERY D00 e
granul at ed pargroup sush ae diethybphthalate ddimiethoxydikyl phthalate, iraetagi phthblate, rachi ne
[o00172] “TE -0 oRhaRlsl Sy Ehnai s uEhes Snvonpriiateus 1 b o 7
mesh screen. Tnd bﬂfyﬂbuﬂzﬂtﬁm|34@5§,d31vm pé@fg&@yétrmyggggtgm@g £, mxed with 72

g of butyl at e%zsg)i‘drox toluene and ‘'l ubri cate nesi um st ear at e.

43 WD U3/ 10 twma_sewﬁum@@Mmaariumﬁu!fatamlwgcpbdsmatmyud ochl ori de
p Dol ' o . , i

CRbl et o bt ha UKl nsdilele s ARARASYAr AR 0HE: AR RERvdsh diarlli & '

hydr ochl ori de ahdrigformisuch aspalgstyrend, polymethyimethaorylate, polgcarbenateyamd essed,

then, 87 f sh i tion i ded .and the | d
under . pr B el oS Sirtias 86 erf cpiorscni@iliedaminapnd sham akd S+ (0. 794
cm di anet er tyrdtﬁis?mméﬁ@&%f@mglhlfy v{/a!@rﬁfgﬂn\ﬁgfr?eﬂfm fllels2 ¥R Coripafilg WRRNL S are

coated with a seni -perneabl e orm ng composition conprises

99% cel | ul ose “gtdese kaspd wel fprminggnalesals; @ngd thedixet ent and 1 pol yet hyl ene

| | Ty, 3. I i - | | ight. Th

Ol T or oy o J8000F, 5 Cifler harkials idl b /B8 i Raipardbatt bl . 1)

cosol vgnt to rrnﬂteriaifcﬁ%&aa;ﬁhgi?ﬁtxﬂltwﬁridxlong‘ﬁﬁen p&ipblt'tl‘eg,_rwmw(' fwmz v fgg on is
ont0 araun e bilayered, arr.an nts in a 12" Vector

o ont o 16 o Beirag fenugiearr i Sy Maba Mg e neludesaatidatin, | <

mechani cal I'y Thastitizérs edcH éﬁamyﬁﬂ%ﬁéjdﬁx?ﬁﬂ%ﬁaté‘%dt%tggwg}gﬁ&%t the drug

| ayer with the exterior of the dosage system The resi vent is

t

renoved by dryraight ehainhtihalates otsix toeleven carbonsstidsonemytiphtpalteistict , t he
osnotic syste ' f u 2 noi st ur e.
The dosage fomd%?:ggﬂﬂw'g%i’%ﬁﬂg ﬁhféslmgazﬁ? g@? tj}:?zee rsﬁpsl\[)ﬁ?%é@{%ﬁa}%gg@@odone
hyfjr oclhl or i de asdracetis,. didetyl lﬁ@alqnej gﬁﬂxidided:tallgtextrﬁebcmmamateagi-iso 1 000
nol ecul ar Weln 4.96% po i, NY rrolidon possessi, 40, 000
mol ecul ar %,Asgi gﬂi‘?'_"@?%%‘%5%%%"%%@%@’@%@?%369 d-aoyPRA wﬂgﬁ&!&r'&?e. The push
conposi tion cameranisimt &pldsilfzer in a wall when incorporated therein is about 0.01% to

20% weight, or higher. |

[000113] Pan coating may be conveniently used to provide the completed
dosage form, except for the exit orifice. In the pan coating system, the wall-
30 forming composition for wall 20 is deposited by successive spraying of the
appropriate wall composition onto the compressed single or bilayered core
comprising the drug layer for the single layer core or the drug layer and the
push layer for the bilayered core, accompanied by tumbling in a rotating pan.
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pol yet hyl ene oxi de) conprising a 7,000,000 nol ecul ar wei ght, 30% sodi um
chl oride) 5% hydr oxypropyl net hyl cel | ul ose possessi ng an average nol ecul ar
25 wei ght Ofwol(ﬁm%? , 1 %ferric oxide, 0.08% butyl ated h%&éoxytol uene, and
0. 25% magnesi um st €arate. The seni permeabl e wal | - conpr i ¥4V o

cellul ose acetate conprising a 39.8% acetyl content and 1 % pol yet hyl ene

gl ycol conpri i cdafdr &i&euibééé!&b‘oﬁt@&@ilé&ﬁg%%&ﬁhﬁbﬁﬁal %‘él@.hbgweThe dosage
form conpri se?ﬂ:gn,e passageway, 20 mls (0.508 mm, and i1t had an oxycodone
30 hydr ochl or i'¢f8niFEescandesed fernoating the comprsssed cerRAKIPCE coatedytbedone

Hydr ochl ori de g : N ' u tem44 WO U31101384
PCTI u50311674%"% '[' %84(5%9?? ¥ﬁ{‘é&s%@@ﬁ%’é’b%@%’é‘”%ﬁﬂp"o@ﬁ?‘i cofiPled: ont ai ni ng
the drug, sur oseiddreliye dosegeiforar ofesalvest(sjrsbd Mthe Manbfaatudingi Deying ori fi ce.
When exposesd to ter, the core ipbibes water osnotically at a controlled

rate, 5 deter FPIRNPNSWill beconvaptionally choser.amthe hagis of guailgple: epuinsrendt i c
pressure of t mbigRt CorifiGRSBkfts, &é‘ﬁaﬁé; gﬁtﬁflﬁ'lﬁ%ﬁ{gss:éh:dgﬁgﬂ%e.vo' ure, the

system delivers a volunme of saturate on equal vol une of
sol vent upt al@01(14j0017Ethericoatingl techniques samalso bhemplayed: Foeexansiiem

formul ati on: inal e | r _elementary osnot.ic, punp 10
syst em Cor e: %@%@%"ggth?%.gg%sel\ﬁﬁ“w&%,%?ﬂﬂ‘e%n 9 CBB'WﬁHﬂBQ tr{)98P, Ph Eur
(K29-32) 1. 0%aibsosgension procedur@YsThis\SrocedBidsonsiS)of BusgendingifaMagnesi um

St ear at e, IEF % % Total Core \Wjght 378 ng 20 Sem perneabl e Menbrane

Cel | ul ose Acet'HtRng Cme%d’osﬂ’%'%tm%%ﬁ@'e@ feyrrensdbair andthe EO 10%

Sol vent: Acet @Bfi 0 ' | | 0 I ds 25
1000177 A dosmaboy teeltEl okt caRpbcin’ htf e Va3 3hdledo 18 & 3, U

del i very devi d&e ais-suepensiaotpmoedurass el suites fordidedegdartly Souyringitheavall

T acobiRodadh B 00 lansdoS A Shol e ol HUSPERE) v oo
g of hydr oxypiNopg,79024tvyin 0.eAm Plesrm. ALEICNoP 980prus1ag0efbsgy, ahdKi t chenai d 30
pl anetary 13 Xiid , \%i"‘ﬁg pp. 82-84 (1960). The dosage form also can be coated with a
Wurster® air-suspension coater using, for example, methylene dichloride
methanol as a cosolvent for the wall forming material. An Aeromatic® air-
suspension coater can be used employing a cosolvent.
[000115]  Dosage forms in accord with the present invention are
20 manufactured by standard techniques. For example, the dosage form may be
manufactured by the wet granulation technique. In the wet granulation
technique, the drug and carrier are blended using an organic solvent, such as
denatured anhydrous ethanol, as the granulation fluid. The remaining
ingredients can be dissolved in a portion of the granulation fluid, such as the
25  solvent described above, and this latter prepared solution is slowly added to
the drug blend with continual mixing in the blender. The granulating fluid is
added until a wet blend is produced, which wet mass blend is then forced
through a predetermined screen onto oven trays. The blend is dried for 18 to
24 hours at 24°C to 35°C in a forced-air oven. The dried granules are then
30 sized. Next, magnesium stearate, or another suitable lubricant, is added to the
drug granulation, and the granulation is put into milling jars and mixed on a jar
mill for 10 minutes. The composition is pressed into a layer, for example, in a
Manesty® press or a Korsch LCT press. For a bilayered core, the drug-
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[ 000178] Next, the dry materials were m xed for 30 seconds. Then, 70 m of
denat ured anhydrous al cohol was slowy added to the bl ended materials with

conti nuous RgoWsh or approximately 1 m nute. Next, the prepared 45
WO U31101384 |0 '%%J"zo 25 PCT/ US03116747 wet granul atiorr%l@:g#y"&v\ed to dry

at roomtenperature for approximately 18 hours, and passed through a

12-mesh scr eemontbiaing layehis ppssatd aad b @iy préparsd Wetlohshdl ot 1R pashRaRR! | at e
container, mxed with 6 Opgéof Crospovi dgree pgnd bl ended forpl n?ynbﬁte. Then

the granul at i GAMRRSiany i jcluged.iic aressed agains the djugtontaigingdayem Thear ate for 30
ds. [000 ] L5l ' di
Snge i ayer i mediafs ESRKASEA S k4 oFBBRNDEY ¢ fied & SERIPRETEC |0 ©

oxycodone hydmewiehsr Fidel stagemaipréssioni tgpicaligi¢akes pldch et difsrcé aF3500 and i s then
conpressedunder. a pressure_he r oXi ely Y 2a metric ton into a
318" (0. 37g C%SW@Paﬁggfgﬁt%Pﬁgv 3%@5@%% w@b PORIIYE0] The conpressed
arrangements ao@presédebrad ard féd R dry REABESNRES ! Kilian™ S5y f 1 ng
conposition ct%HEPi ses 90% cel | ul oseryacet a?? ﬁae#'n'gh%n 32. ‘(@)ageggﬁsﬁl cont ent

and 10% pol ye @Ry sebieagently spated wish the wajl materigls @s desaribed epowaser age nol ecul ar
wei ght. The m | I SS0| v LN _an acetone: water
(88:12 wt: M""i[b(%:({;lggl' ve%et% gnﬁig}'ﬂa&@@éi%@idgggds'gﬁﬁﬁ ?%’ﬂ?ayfﬁgné\ﬁﬂﬁgf orm ng
conposi ti on i slosagedyren) and bptionatiwatepsolgblé beerbodts yhicttmay beeelgrants in a 12"
Vector Hi C@at gr. 'bOO 181% Xt t@/o 10 ml (0.25 M) exit passageways (one
on each side &8¢ RRadyGplaredcogtings) Arglearde.oy Qpadiv lgan).Hpay be ceated on
seni - per meabl ¢he\@dshgé fork8 pRvide tERMHAE dodY¥Gd foltht N the exterior of the
dosage system__The resi duaP solvent 1s reno eg Tom t he nenbrane by drying

for 48 hours A%0MATL.  imenolimymanufasiure the[drapadbithairgrediehts comprising syst ens

are dried for ce noi re. EXAMPLE 6 30
O<ycod1)ne Wdrtrf)bcﬂﬁg !a?gﬁﬁgﬁ@g&%&@ 55@%3\;"3'%@)(&%@5 f%ﬁbi@?ﬁ layer RRSsRAses or m
adapt ed) desi gimehsiong theh agresbpond withe erhaldifieniior@e)f thecdrga dRviaget id S
manuf acturﬁd gs foll pws: . 73. 6(58’ of oxycodone hydrochloride) 121.4 g of
pol yet hyl die IXPLRIPY mvysﬁd%age » NGyt Blo PPssasses difleasians corrspgnding f

e T

average nol ecul ar wei 0 , re a to a
PCTI US031167~therewith ehiwi diugranchethenipgradisits gabalsb belbterided With acsojventit er i al s

Showly added a2 MR el REmal B oy SRR ohatmaR RS g oy O
appr oxi mat el y balimiling; catenddiing, Hirtilgor rolailling, sHdtRer pds¥&S infy &nul ati on was
hr ough 202 MERRIECEAGbADS. Miax, T oriudesh 8iRIek6t GHMaRR MY aHDPESHS o an
appropriate colcal ifdontdet wiltthdMyel HIUrig A £hke manner. The layering of the
drug formulation and the osmopolymer layer can be fabricated by conventional
two-layer press techniques. The compressed cores then may be coated with
the semipermeable wall material as described above.
25 [000118]  Another manufacturing process that can be used comprises
blending the powdered ingredients for each layer in a fluid bed granulator.
After the powdered ingredients are dry blended in the granulator, a granulating
fluid, for example, poly(vinylpyrrolidone) in water, is sprayed onto the powders.
The coated powders are then dried in the granulator. This process granulates
30 all the ingredients present therein while adding the granulating fluid. After the
granules are dried, a lubricant, such as stearic acid or magnesium stearate, is
mixed into the granulation using a blender e.g., V-blender or tote blender. The
granules are then pressed in the manner described above.
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with 1.0 g of magnesium stearate. [000184] The push conposition is prepared
as follows: first, a binder solution is prepared. 5.2 kg of

pol y{vi nyl p ne) identified as K29-32 10 havi ng an e nol ecul ar
wei ght of 4&%@8"&@5 di ssolved in 34.8 kg of water. [OOFﬁ 03’&?2 22,400 ¢
of sodium chloride was sized using a Quadro Com| with a 21-nesh screen

Next, 1120 g ofoobergyi c ﬁ,s%é Then, all
t he screened rr!;?t eri !al S E‘iié'G@gsAf%\%ﬁdQ? Btﬁg‘f’ erlﬁl gé % CD% ?@ﬂ{th
pol yet hyl ene dR empresﬁeprqose fngtl'@ umfommraIr{HSemﬁdmgdtomthwogagebrm added to a

Gatt Fluid B T ched anul at or

and the granul a |oﬁgglll‘ gégéog'dgg@“ {P'E %WWGB%S% {‘;’F‘Hl‘?ﬁ gon Next ,

the dry pomder&ug\&élﬁe@lb&tmmgdm}nﬁﬁdﬂﬂd@ﬁhmﬁh@mofgg@ bi nder sol ution was

sprayed fro zzI es onto the powder. The 20 fgr anul ating conditions were
9

noni t or ed HWﬁ 1208 b Ex8 69 maydinelude avarifice dhatiis fornest orfarmahiedroma e of 700

g/mn; inlet tég,gﬁ@ r f 000186]
Wil e sprayin %‘lt (?% ﬁ% Fha[tlﬁ@gieg (ﬁ&%ﬁé 7 ? } '[?‘ I%aca&ggé)&grfm%gﬂg%tﬂéq r 10
seconds every tberebyefmnds eiid orifivgl Jeeaubstpmrlpb@nmvmrmd@dwﬁrts At the 25
end of the sol S the c oat rapul ated particles
were conti nuedé%'\o% ?'ﬁ %Rﬁ%ﬁg%‘ﬁ'&%"d RoIyliackic ﬁ@'g\h'/hg‘ec urned off, and the
coated granul esenwrmeammm gélamowma%anulv@&é?rremmsblésalwm granul es were
si zed usin acﬁqugpd Alr mll with a 7-nmesh screen. The granul ation was
t

transferre B aﬂaﬁmaéle compesnd. sueh as 8 fiuidsempvable peredfomerr oxyt ol uene

and | ubricate ne HCl drug
conposition a%(?mcﬁéa fih ﬁégrnﬁi‘oﬁ% {(')@ gﬁ%&%ar{%%ggéé%n; %89%?6%5?' r tablets on
t he Carver Tamaeboh?dtams First, 194 ng of the oxycodone hydrochl oride
conposition |soa&féi the di e ci 'ty and 47 WO 031101384 PCT/ US03/ 16747
pre- corrpressed[ extl, @ Rlyrality ghexits fapdei formnd bysleaghiegia and t he

| ayers are praags f ametrlcton
into a 318" (0. 37?%%869 gl;?ea‘;@réi’gls@adﬁ?gté@roefl%e@ﬁgﬁa%%O%Licg "The bil ayered
arrangementd  sglcosednannoss.galastosebtelose, SOdemchlorwe Botagsiumicbioriderg

conposition c aver a

nol ecul ar wei Eﬁ? "f&@"ﬁzglf% hmg%@/é %/ %Lé%&feag?% ‘?{%ﬁqe&é’ﬁﬁ? d as
1C29- 32 havi neprifine.aver age rml ecul ar wei ght of 40,000. The wall-form ng
conposition is %ié?l v i n, et hsnol to make a 6% solids solution. The

wal | - f or mi ng R &;exit can BV ANy HhaPe, SHCha% (Pyad tARNgHIaragQuate,i n a 12"
10 ect or F Coaliical chd HRGor e Ao ARiEr AbLERASHIE 8 AUEHERMET 1D 2
sem perneabl e wal formng conposition co cel | ul ose
acet ate ha¥d n@’%aQ@fCE% acetyl content and 1 % pol yet hyI ene gl ycol

compost {1 on' i SORBPENCY TROESAGe hn 68 bE e iRk b oBe 87 rora FtaBc ol vent 1o

make a 5% sol i spaced-hprt refatio beonedrmdre soifawes oPMe@okaded®rins Sprayed onto and

around the b|| arrangenents in a 12" Vector Hi Coater 000190) Next)
one 25 ni | @ﬁ&lﬁﬂ érﬁ %&@E'&@@Wch%‘“‘iﬁeé!‘ﬁaﬁﬁ%"&ﬂﬂ"@gdhml-l%\dLQ hr ough t he

Sem -per neabl SeibdrioRis U bb ettt A Bkt hich, e Bheaie ] or of the

dosage system The resid vent Is ed by dry or 48 hours as 45
C. and 450/351urﬁ%llmmemfoeiarmlngmlcbsmﬂaredsylese:hn LhSd’aienteNdsoB 046,899)r s at 45

manuf act ur e pri BRAa S EBuoN B s, BrBertie A SRerhY BB ot myi ene

oxi de) possessalngaeh FwhidhQs GQGrpﬁfdtéhCm||t%nm§ly€b?trefef5n98/%erem Itis
pol y(vinyl pyrrol i ossessing a 40,000 nolecul ar wei ght, and 0.5%

magnesi um st eaﬂrg?%‘%y? rpein ublizeRosingle ot ¥teri ses 73. 7% pol yet hyl ene
oxi de) conpri sjopg12s)7 0@@ ') §§eur|aﬁar rORé Bfthe p?é%é?mﬁﬂ\%ﬂ{gh%{?é\}? gde, 5%

pol y(vi nyl rrolldo e) sseSsing an a era e nolecul ar wei g 40 000, 1
ferric oX de 'mm&mgomthdrapydve:ﬂtmu:ser’fels dRBagafdrd. réle¥sesgnesi um

Sstearate. The C ri,Ses ocel |l ul gse acetate
conprising a 3@&%)5)03'83? %% 5%&%‘( agm tr?@?%‘ﬁ"l@%'"&??@ﬁﬁe rel8ask i sing a
3,350 vi scosi tdrug\vesrogst demlefcatdagontlicdltrug defivery continuing thereafter until

the core ceases to release drug.
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WO U31101384 PCTI USU3116747 (000192] The dosage form conprises one

passageway, 25 m' ls (0.64 nm, and it had an oxycodone hydrochl ori de nean
rel ease ratg g70l hr. EXAMPLE 7 Oxycodone Hydrochl ool;ég_ ﬁconvex Shaped
9.5 ng Bil ayer éystem (000193) A dosage form adapt ed, ?i{j H4"And shaped
as an osnotic 10 15 drug deliverydevice is nanufactured as follows: 8.2 g

oxycodone hydt[mmﬁqu d?he ?e?ea'éé rﬁeqﬁ h@gjr fe?\mﬁkl %n%bﬁhr teﬁ{édq’genfm mat e

nol ecul ar wei ggt of vi nyl pyrr ol Pfied as
K29- 32 havi ngPh#Poy é@t&g?& Imr%am @mfemhlsgllﬁtoofB Haroand mare réfeyablf sodi um

chloride are M Xi.n Next, the dry
materials ar eaﬁg’ggét@%@ ?8[9%%%83@#" &n@ﬁ% Hpvq;]lloggr{g%? fed anhydrous

al cohol is sl obargctelmmyﬂravmgemgldmdeﬂ gret eanail5sholird S¥te @@kinistMen M xi ng for
| et appr OXI mat e the freshly prepared wet granulation is

Xt ,
al | owed to°dr 9n%¥e é@g}ﬁaf‘éWﬁErC&t torczeate 2 fiakerhigadplasmg cangentsatios profilel passed
through a 12 Wé?mf’rféhﬁée"fheWe ﬁtrf\ﬁg&!é&@‘rﬂ fhat n\@thzégﬁﬂﬁﬁ%‘?ﬂt gd to an

appropriate container, m xed ricated Wt nmagnesi um
stearate. [Oolpleasp C‘Fﬁ@qﬂa%lt&tmwltant@aak plapmapanemhtrataorf thd magimua0 A bi nder

having.an avereegpRgma dnfiadhiofon Rbspt bt B pBou BdBbm AR 3478 kg of
wat er . [000195§immmtlon'22riﬂé)ﬁb\@l m’bﬂle?ibwu&@ﬁlo@abdgmlesap?lmg using a Quadro
Comi | m:lga 21-mesh scre ferric oxide is passed through

a 25 21-nedh Ti@ntaining ¢hg ?asgl'a\ 'eY%'Ow&n@éa'w regucer side gﬁeq&s assgcigledn 82, 540 g

of phar maceut iR e 000, 000
nol ecul ar wei ght h?ﬁ%%ﬁg&neﬁtﬁéﬁgﬁng%ﬁ@ q?éo&ﬂg@%zs Next )
the dry powde 4 hayrs of pfficanysyitanutchigheplasma lesvellsuandwltbotgrsabuhahpewccharrber for

appr oxi mat el ybl%oﬂe%fses Then, the binder solution is sprayed from3
nozzl es 30 onto e powder. The granul ating conditions are nonitored during

the process af0d0dRTPwsIn doebrl withthe bbeve-cited %forhﬁa‘ta@n Gf)tal?\gg t%UQH‘ i nl et
t enper atur 45 C.. and @]t cess airflow of 2000 rn3 WO 031 101384

r cTn~so3nflP ~: EXPErgAER Y PF‘@"H%%Wde'@ﬂﬂéell@ﬁw@QsagefQIm. wcoddm filter
bags are shakma ' ﬁféd‘f'“ Y ossi bl e
powder deposits. fb%\t %\{i]ﬁeeﬂgﬁ qlﬁgérggﬁ{&t@g%ﬂ{sé‘éﬁg%? ega&fgg%g@%y t %e coat ed
granul at ed paPresentdaventien ujranmﬂmtsroﬂabwtgﬂangltoalp tor100 mydremortepif a Noi sture

f %.5 | 7 | sius. Th
ﬁggh?gg IO S ?5?%% '”ﬁseéeﬁlﬁryt eggrrecp gﬁglg Hr Igyergm%gdlm%ngeqrogges-a-odgysI us ©

dosage forms in accord with the present invention, the drug layer comprises

20  oxycodone in a dose of 20 mg to 80 mg oxycodone per dosage form.
[000128]  Representative dosage forms had Ty, values of greater than 14
hours and released oxycadone for a continuous period of time of more than
about 22 hours. Within about 2 hours folldwing administration, each of the
different dosage forms were releasing oxycodone from the core at a uniform

25  release rate that continued for a prolonged period of time of about 22 hours or
more. This release in the preferred embodiment occurred subsequent to
release of the immediate release coating.

[000129]  In a bilayer embodiment of once-a-day dosage forms in accord
with the present invention, the dosage forms have a Ty, of about 15 to 18

30 hours and preferably about 17 hours and provided release of oxycodone for a
continuous period of time of at least about 24 hours. Within about 2 hours
following administration, oxycodone is being released at a uniform release rate
that continues for a prolonged period of time. Following this prolonged period
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coated granul es are renoved fromthe granul ator. The coated granul es are
sized using a Fluid Air mll with a 7 nesh screen. The granulation is
transferredw®ggiQte Tunbler, mxed with 56 g of butyl 0%24{70)(“0' uene
and lubricated 10 15 20 with 280g of stearic acid. [00 € "oxycodone
HCl drug conposition and the push conposition are conpressed into bilayer

tabl ets on t hef Gafore reidady rates Rirag foledse’ dohtinued 2oravelal FnBlé’g KROUFS Gatpne

hydr ochl ori de ﬁo osition is added to the die cavity and pre-conpressed)
then, 94 ng of"8 9Rsage IFMJBRRRSi ti on i s added and the |ayers are pressed

under a pressypso d ' I : tric ton into 116" (0.312

cm di aneter t){i I z;?gf, a?fpgzggeneﬂﬁ gﬂt‘%wfg'gfna ltbﬁugtﬂpgﬂ rglp?%en ts are

coated with aoyers cqninumshime ;miummmcluabearpammgmetinisawnématugwosi tion is
Yo pol yet hyl ene

99 % cel | ul tate havi 39 8 %acetyl content and 1
ol yool compr i SPRGH % FUBBUIN RS g a Helmilied b Aagdird easegse. The ry
materials are adsacnbh agiiandestriBseharamn: WhdPidriRierodo:abubjdcP il vent to make

a 5% solids sol ution. The menbrane-form ng conposition rs”sprayed onto and
around the bi [9953gedarms ofdhrjiamention pravide biepd plasroadrugicGneantmationdEE09] Next ,

one 40 ml (1.gQg; ' ' ni.cally drilled through the

sem - per neabl es %m%t%%%ﬁﬁz%?ﬁﬁh%g%? h@"@gﬁew@f‘ﬁ?&h%‘@?ﬁen or of the

dosage syst emobtRiredivathiimimetiateolelease dosagedomes dVheh Be\dosagd fmé§f hours as 45
stens are dried Tor 4 hours at 45 C

C d 45% idl . Ne he, i
o remove e e niamER the adrBiBaBtp aNinyemraeor teysbass, Seariospoe i
manuf actur e prermisce eAnvion pegre wﬁa@&e&@'eﬁgﬁge ayBiEge feady.sti’0! Yot Nyl ene

oxi de) possessing a 30 200) 000 nol ecul ar wel
pol y(vi nyl pyr PESMa@xygodepe senpentnations adijle povidingeteddystate peait plasmal 0. 25%

magnesi um ste J : L3 [ 73. {% pol yet hyl ene
oxigde)I gorrpri ?ﬁ%ﬁ3"%%%%‘88%@%";8{%\%&%F‘If%glg’%'% sﬁlr% c%l or iyde, 5%
pol y(vi nyl pyr adiminisiratipn poc thebehilit slesser etagaifudethan O sBsHd 318 feak

PCTI US03I 74;} nol ecuéaﬁig vve‘:)rg:ht of 40,000) 1 % ferric oxide, 0.05%

butyl at ed Hyd &?W‘cﬂxﬁ ne gonkeptrations thad Recr inllpwing adatinistraties of eni per meabl e
wal | conpri Se&nlﬂ@d%-l@%bké‘b%&d&fé%&%e gﬁgygg%é&gg@ extendbd AG&ies! content

and 1 % pol yethyl ene gl ycol "conprisin osity-average nol ecul ar
wei ght. The dggéiﬁ?fgfmsorm conpri ses one passageway, 40 mls (1.01 nm), and

with 35 mg of rsFiRyprnNeThb § MY 9.5 of codope hydrochl oride at a
mean rel ease |Iate 2? ol gbﬁw%’g@dnicﬁh@"gﬁs. %%QEP&%%@E}Q cﬁ?ﬁ?ﬁglsf??esl@dEXAI\/PLE 8
Oxycodone Hydiconditiansitoiat afé reeporsivedd tpstthet Wity SXyc&iged dtay ng an 8. 2% drug
| oadi ng 1%[ 0%8201 . A . dosage form adapted, designed and shaped as an
osmotic drig A8yt W‘%@\?is&&ef’@ sHstAmed elense desage frmutoxyamsione.gThe

avor age ol Sou| A oA el fon e D R0 Mitedd Lha e g o
pol y(vi nyl pyr CoMpagitat & unifam release sate kPbetaremaldutd %ihr tovaboate%fiml ecul ar
\é\ﬂr?;ght of 40, @0& 2pRIoRgeFiné Beﬁoéﬂfta?Qgﬁagb%upiﬁ]o%trgrﬁefgaﬁiy% R g Next, the
more,
25 [000132]  The practice of the foregoing methods by orally administering a
oxycodone dosage form to a subject once a day for the treatment of pain is
preferred. Other disease states and conditions, which may be manifested or
clinically diagnosed as symptoms of pain, may be treated with the oxycodone
dosage forms and methods of the invention. In addition, other disease states
30 and conditions which may or may not manifest in association with pain but
which may be responsive to treatment with oxycodone may also be treated with
the dosage forms and methods of the invention.
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20 materials were m xed for 30 seconds. Then, approximately 70 m of

denat ured anhydrous al cohol was slowy added to the blended materials wth
cont i nuous 6‘(”?@ 8f4or approximately 3 minutes. Next, the freshly prepared
wet granul ation Was allowed to dry at room tenperat ure TOYUSIHI/Exi matel y 18
hours) and passed through a 12-mesh screen. Next, the granul ation was

transferred t qoov1385 aPFéT@rPéd mémo@@wrﬁéﬁlﬂéctu r%d‘dia&é‘f&rﬁwﬁ@f!h%?r@él{\wth 0.5 ¢

of magnesi um stearate. [000202] A non-drug oS pus osition is
prepared as f 8VPORS:are-perarallydescritedin thel axamplesihelqw. oilbpercertiggediass ol vi ng 5. 2

kg of poly(vi %lgﬂyéé@%{h%%gg °{hgﬁ"_’q%é I{(dé&gf as K29-32 having an average

nol ecul ar wei ght” o wat er. 30 [000203) Next 22.4 kg of
sodi um chl ori de was sized using a Quadro Comi| with a 21-nmesh screen. Then,
1120 g of ferric oxid ) ah_a 21 nesh screen. Then, all the
screened n'ét erials) 8 2 p . ’ E NVENTION o pol yet hyl ene
oxi de) conprising a 7,000, 000 nol ecul ar wei ght are added to a datt Fluid

Bed @ anul at o @15@1’;’: agig?’f‘oiglﬁ\gﬁ‘fph anpik Ef’eﬂ?@ﬁraﬁ% bf\fe Epeﬁggt%ﬁ%ﬁwlwa

PCT/ US03/ 1674 3 anu i on proces ted for
ef fecting gramn t{tevcshouldlembe ¢dnls|ddre¢ asdwvdMgsthwsccmemflthﬁmwﬁdehmjnd m xed.

[ 000204] Then |nder s ut|o 3 nozzles onto the
powder. The g&va& tB stqng %F%‘Vﬁﬁﬁ%%ﬁ' %P?W@qq@a[ﬁ"&%ss as 5
fol l ows: tiat athose |v§fse@ih tﬁéfaﬂyn f Qf tﬁé SFé&ngdlgéléburé WrdhingSamer ature 45 C
and process airflow of 2000 nBl hr. [000205] While spraying the binder

sol uti on, theaF?qnﬂRﬁ“YBﬂ@?'%re shaken for 10 seconds every 30 seconds to
ungl ue any possi bl e powder deposits. At the 10 15 20 25 end of the sol ution
spraying, 43,080 g, the coated granul ated particles were continued with the
dryi ng process. The machi ne was tur rEéGAMﬁIIE1and the coated granul es were

renoved fromthe an Ied nuI sized using a Fluid
Ao weh a7 SBBs e Hyiarchinde BlodierhagnS Budler Fomg SR (g Tot e
Tunbl er, nisxed with 56 g of butylated hydr oxytol uene and | ubricated with

O ol tre 5 J000hss] 004ARkod fm ASI0S RIEN afé Wade B dshdiic 21! 1 e Push

conposition are conpressed |nto b| ayer t rver abI et Press.
First, 122 nydssg deh&eruudaycwmufaomed as follawis:d 983 gtdf exydiodomeavi t y and

or & CONDY esseyo B b A T pAUaEAIRARE W Buios HlBREC o 2V
51 16" (0. 313 wejghtibb268;,600, bnd 2001 oapmgmﬁmm:dor(eqe&ﬁiﬂéd ad Reglspl ayer ed

ar rangene gre coated w The wal | form ng
c

CoNnposi t i AYRY ap averges E@chﬁhagg']@égté&“gto@o I@é@/?(ﬁﬂfdéo gdluighBedcet yI  cont ent
o 3350 The e e B g R RSk P SO AT e
(95:5 wt:wt) E886pelinylpyolidrae in 4500 gof M@Ers'Eheuiry oaterials are fluid bed
granulated by spraying with 2000 g of binder solution. Next, the wet granulation
is dried in the granulator to an acceptable moisture content, and sized using by
25  passing through a 7-mesh screen. Next, the granulation is transferred to a
’ blender and mixed with 2 g of butylated hydroxytoluene as an antioxidant and
lubricated with 25 g of magnesium stearate.
[000136]  Next, a push composition is prepared as follows: first, a binder
solution is prepared. 15.6 kg of polyvinylpyrrolidone identified as K29-32
30 having an average molecular weight of 40,000 is dissolved in 104.4 kg of
water. Then, 24 kg of sodium chloride and 1.2 kg of ferric oxide are sized using
a Quadro Comil with a 21-mesh screen. Then, the screened materials and
88.44 kg of Polyethylene oxide (approximately 2,000,000 molecular weight) are
added to a fluid bed granulator bowl. The dry materials are fluidized and mixed
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[ 000208] Next) one 40 ml| (1 mm) exit passageway is nmechanically drilled

t hrough the sem -perneable wall to connect the drug |ayer with the exterior
of the syst gy resi dual solvent is renoved by dryin hours as 45
C. and 45@6hun1§p?$ Next) the osnotic systens are drleﬁh¢@$yﬁéﬁours at 45

C. to 30 renove excess noi sture. (000209] The dosage form produced by this

manuf act ure pmanié 46.2 kg-o? Yindensendion & $hraVeadhines needdHhito On%g«éépol yet hyl ene

oxi de) possessing a 5 WO 031 10138 CT/ US03116747 20 mol ecul ar

wei ght, 4.0% ?Jjaﬁﬁ(anuwpmﬁrd*@d|Imtbﬁ@yldpbﬁ;dﬁ@mbﬁgtowmcemablmmuear wei ght ,

15% sodi hi 002101 T h

compost 11 o ornek e 888 ol SR ool SRR P Ar el inedh?, B, 000

mol ecul ar wei ghteen.20he gmduhn?misltransfdaed a ?t@tmgnglef r}nmb@wﬁm abig gﬁneé 059
ossessin an ar erric oxide %

Eut yl at edghydPgﬁﬁ‘%ngé‘{ﬁT‘ﬁ‘Y@%e@" F%ﬁggt"@a&"ﬂ'ﬁm stesdele11] The

semi per meabl e [m1|37§0rrmreb<ﬁmé &@cdﬁon%?@fbbmbmﬁedrﬁ?ﬁérﬂb&sntfog@gaﬁé ng a 39.8%

acetyl content and 1 % pol yet hyl ene glfycol conprfsin
vi scosity- averpé!’@fécm@@@n@fe ommyngsedmo(ndjwz iabjetsy lﬁler.dUGtmgraﬁhé actured

usi ng the abo e se index of 37.5%
usi ng a drug ng%ﬁaﬂ?h&réﬂcﬂédépg 8*58]5&5@ '%ﬁ@??n"g‘%a‘? t he conbi nation
of sodium chI q»re-cmnpraslsdaotmx1omsﬁ@of ﬁ%MBLEorﬁpobﬁuo@Wédué@%dWéﬂ ochl ori de

Bi convex d Bi | a yi.ng a 32% drug |oadi ng [000213] A dosage
f or m adapt d) ﬂ'gﬁﬁ E{:{ﬁ ﬁ% ”&gb}gg gher srung: $tén‘€ﬁf@|§°'l£‘éw\ma¥6rdew ceis

manuf act ur ed @ﬁ-aﬁggrhépws 67.4 g of oxycodone 20 hydrochl oride, 127.6 g of
pol yet hyl ene oxi de) g‘_ viscosity with average nol ecul ar wei ght of
200, 000, and :!0@01&81 pol belimrq;gﬁrrangem\enfe)are ceated Withed sermi-pétealehavi ng an

aver age nol ec I tche | anet ar

m Xi ng bow . We TH?MIQPB) nﬁ;“?’g&gg '@M 'sﬁggé@ C‘Bglﬁ gag%ﬁﬂ‘g 8 &hen, Y
appr oxi mat el y 39m%mew| cdmtantauda% pmwﬁylmgyw e6prishFa 2350 visvdsity added to
t he bl endelg materials with continuous m xing for approximately 3 m nut es.

Next) the PredNf9p FPF&P@HWWSW gihgwallfemung MBP%'thBMSQQBIQQrW amt room
tenperature fQcetdRSwater M@th}%o Q&Uérftft? ﬁ’:‘%ﬂe g%s/sgéﬁdé ROIBEEH Thel@aresh

screen. Next, the granulation was trans appropri ate cont ai ner,
m xed and |ubrf¢r6mge@mnomomsospgayed Ontm@r@sarwndsihehdaajemd BangopeRsH A

d f bi nd
ol uti on i o prben EHRr Ll SRRl oF o/ ARy RiaRn sheied et Pkl 2 koo 52
havi ng an aver[ﬁQlEl3BP| e Nelk.oneve0 enitt(1 ﬂfm)”éht%@sd@@ﬁaﬁis&ééé’r&ﬁl@d'tﬁroﬁ 8 kg of

wat er . CZ?& of .sodiu chllgrlde was sized using adro wth a
21-nmesh s Feirperne o cpemqt@ecﬁmuaywa\wtrp@gg n@rrnf&mgh a 2'|-mesh
53 dosage system. The residual solvent is removed by drying for 48 hours as 45

C. and 45% humidity. After drilling, the osmotic systems are dried for 4 hours
at 45 C. to remove excess moisture.
[000140]  Next, the drilled and dried systems are coated with an immediate

25  release drug overcoat. The drug overcoat is a 8% solids aqueous solution
containing 157.5 g of oxycodone HCI, USP and 850 g of hydroxypropyl
methyicellulose possessing an average molecular weight of 11,200. The drug
overcoat solution is sprayed onto the dried coated cores until an average wet
coated weight of approximately 8 mg per system is achieved.

30 [000141]  Next, the drug-overcoated systems are color overcoated. The
color overcoat is a 12% solids suspension of Opadry in water. The color
overcoat suspension is sprayed onto the drug overcoated systems until an
average wet coated weight of approximately 8 mg per system is achieved.
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WO 03/1U138. 1 PCTI US031167~t7 screen. Then, all the screened materials,
82,540 g of pharmaceutically acceptabl e pol yethyl ene oxide) conpr|5|ng a

7, 000, 000 nwvf(ﬁ%l%' wei ght are added to a Gatt Fluid Sf&ﬂ'ﬁ@‘?’?l ator's

bowl The bowl was attached to the granul ator and the Bn process
was initiated for effecting granulation. Next, the dry powders were air

suspended and [oDodg] TH@R: tﬁe%ldﬂoﬂé%até&’Et@térﬁé‘a?@a&ea‘%%éﬁéﬁd The Bk 022! es

onto the powder. The granul ating conditions were nonitored during the
process as foloatiga 5f/®$<&ﬂ8sdumﬁ@@papwaywatﬁremﬁcl@a}@ogi sulu’npnusnl et

Spr ayi ng e BPEef ORI ol cpfd b ALl Bt ena 8l o0 10 seconas

every 30 secoraﬂprdxmatﬂgBmg pensystomds AdhieviedWwder deposits. At the end of the

sol ution spyay, t he coated granul ated particles were continued
with the dr rlb&g%l:es exfrgl@awaﬁ?%'sm are caaigd with apresimately & §0f ed

granul es were Ga?ﬁﬂ%‘ﬁﬁ%a&\r,t\)ﬁﬂsw%g@rtﬁé'ﬁ%f%%rthé@&% ten granu? Lﬁvlﬁﬁol'én fYpger ¢ sized

using a Fluid Air m screen was 15
transferred t damepatemunbl er, nixed with 56 g of butyl ated hydroxytol uene

and lubricate 1 tear| aci 16 e done HCl drug
conposi tion aﬁgﬁ\ﬁ]dg] Sﬂei‘ E’"B??(aﬁ?%ﬂbygﬁ'ﬁr'@g’&tqrﬂ 95197894 tabl ets on
the Carver Tatdememrmgs@fox cmhe h?dkacmmd@fusmss aX INAEAAR rBlkesPReOr | de
conpositiop is added to the die caV|ty an h@re 20 co ressed then , 192 ny

of the pus C&Wﬁ“f’?t&?m%s%@fe@ " Xychdnne) eU§P@ﬂ€8 hysleaxyprogdr a’
pressure head mdthAeGIoES foRbE éd’%lés%@tf&l HEeIL\BBléf”Ib% gfor %g&aor%ﬁp 06 cm

di anet er bilayer “arrangenent ere are
coated with a USRrfromtheqand centaining 17‘I7I°/eonyabdlorl’ed1ydmcglondmﬂ8§t 78.03f%conpri ses

obveer conpe OHGuoGe B4eBoafien 3308 A EBIRSF RBBRNGT 3 ac0” ke ' "

wal | -form ng qolywiagipyrioidonspsbisessma/a40,i 000 maleaﬁlam htNE02% I WE: W)
cosol vent ff\/\/ﬁée gp%% sol |Fc)is sol L?[/I on. l\g or/loe u%atrér?l (1 mm

exit passate 7%%'8%@@9@5% Aragnesiun ﬁtﬁ?f@tﬂg enusfsmmpqsépmm e wall to
t the d dual

Solvent |5 r erampHiRiera.rt palbiRGIeRs bie Bimetisindn 7 060 QU5 hRBURD RRAT ) " Re
t he osnoti c s;?@t’/esndam ehlanidec 8% polyvinylpymolidoné pdésesding an avgragee excess

t 3/.101384 | J16747 f
B 0 T R
63. 8% pol yet h)dnﬂwmmghesﬂﬁﬁﬁﬁﬁﬁté‘ghés@@iﬂp&ﬂﬁaﬂlﬁl\l@ﬂ% éHmM'EbSB? 2. 0%
pol y(vi nyl Eriig)az ?I e%@possesm ng a 40, 000 nol ecul ar wei ght, and 0. 5%
magnesi um v eellulppeachiats Oéa%gésaqetybeprﬁwpndé&pomtmmlm hyl ene

d | 5%
ol yvi nyl pyr T psads i oot lone Badtagbliuf B i (TERF U REMBESS: 000, 1

% ferric oxiddhe drugsidebihefina dolsaggdmraxgmtdmmeolormvdnﬁaeE%ieaagvm'eoatlm

stearate. The wal | co i se %cell ose acetate
conprising a @83)9%&%‘?5?&@%%%3% afﬁ'i*’&?%% gl ycol conpri sing
a 3, 350 vi scodytisochividex WUSPPEr dour (3166Weheht - [0002201 A product manufacture
usi ng the 2§bove exanple will provide a systemw th a release index of 34.4%

using a drug | ayer of viscosity 57cps which is obtained by using a Pol yox
N150. 15
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DI SCLOSURE FOR USI NG THE | NVENTI ON [ 000221] The invention al so concerns a
met hod for admnistering 1 to 500 ng of oxycodone to a patient in need of
pain relief. (%]I'& thod, in one 20 admi nistration, conprises admtting
orally into“t, e patient 1 to 500 ng of a oxycodone sel Bt t he group
consi sting of oxycodone base or oxycodone salt that is administered froma

t herapeutic conposition, 20 to 375 ngg;(gﬂp;él (a'l kyl ene oxi de) having a
50, 000 to 750, 000 nol ecul ar wei %Ud 5 5 mg of pol y{vinyl
e

pyrrol i done) havi rféxygognneddydrash Bonvax Shaped Bilaysr §atg S¥stemd 0. 01 to 10
ng of a lubricant, which conposition provides oxycodone therapy over an
extended period of time. [000222] The invention also concerns a nethod for

admi ni stering [!)00‘(45500 Agpsafe (vtm(:ﬂdptﬁﬂ desighelahd SRApedHE 4 donbtieral ly 1 to
500 ng of 0xyc to t he E I?%ct which is adm nistered froma dosage

form conprisi e’é’é’ﬁi"ﬁ% Wad ps fallipwead?i28 kaofsumeasione bi ol ogi cal
fluid and 'rrpefywo@m&udé)u@we BTSN pBlyoBKREBRAE with feaGEIRREIRP D! & Vel

surrounds an |nterna ace mprising a-oxycodone drug
conposi tion arf¥eigh &Qﬂrp@sﬁddedmaﬂlmé bedgtamtatm bl gNextnabiadéri on

1t [ 16747 20 t
gggp i ngs pol ;é Eﬁgyﬁg)n%aéxqs%?@%g&%4iﬁ%8f 'QV?PYFBHFO@SGPO%%‘:% ar wei ggt)
0.01 to 25 nmy KﬁQaﬁdiav(nglamﬁlavuwag@bnd&nﬁ)wb@rn61‘910600'@ n@@@k?@f{ﬁl@r §h@ nol ecul ar
wei ght, an ri cant ush osition conprises 20 to

0
375 ng of f&xma@ng%mﬂw be%a@nula@&wpwng(\rﬂthk%a Skgolhindes) of 1, 000, 000
to 10,000, 000 seRki6: tl’{@w&*&rargﬁ%gbﬁ is'Ried%n e @%@%ﬂ?@%&lactcgpt%ew g of

hydroxyalkylcellulose a col ng of a
| ubri cant, andn@istuie cpptenty and sized using bypahsntg th-ugh aX-mesresoneen. IThehe

sem per rreabl e r oxyco fro rm by

i i bi ng f1 ui M“ﬂ%’éﬂh ‘ﬂﬁi*féi%ﬁéfﬁe&th@%"é% qo mlxﬁf’&"%ﬁd&%@@g’%éﬂf orm
causing the odedymlaen@afpatsamtloaidahtfanbmiﬁﬁtedlvﬁtﬁ & magheSalS| N9 the
push conpo tl?n to expand and push the oxycodone conposition through the

exit, wher ugh t he conbi ned operations of the dosage form the
oxycodone IS ed d controll ed
rate over a sﬂg?%tl‘aﬁ d ﬁq%ﬁ%ﬁ@ﬂﬁ%&bﬁg {)régér%é%%t@iégﬁr &Z %@B&{ts t he nmean
pl asma oxycoddaltiemisgeenared bydissalvirig 1568 kd of pabwinyipyooliiohe ientifsttason day one.
The osnoti cal | | | extende rel eas rm results are

i |lustrated by%tgc‘g}iacy g@%ﬂ axgragr e P'&E‘Ne'gﬁ"gl‘@ib%ﬁ U4 kg ohwatehr m was

admi ni stered dihen; Zit-lcbaof,sodlnm dhloride ahd i 26@ of ferfi®ofde Q@M%ﬁg #0 [000224]

Figure 6 dfop ;ﬁ 8 m? | asma oxycodone concentration f oW ng
oxycodone R “emt Wﬁ@/gzﬂdﬂﬁsr’aﬁ‘i@eﬂiwS'éqdéa@l?ﬂ@iﬁaﬂ@%ﬂﬂ kHlogure 6, the
solid line w tpblvbir@réheeknaé é?:%rd%ﬁgﬁﬁfﬁ dobDoB! e éih farc\-fz,\ﬁ&def]drig Srpri sed 20

i nvention's osnotiC osage ni stered once- a-
ng of oxycodorfiid beg qraxmmmowrh&e dry enatteriats qre Guidized ane rilxediwliile46.2

adm ni steringy i nd for ucing a plasm
concentration g;&g gpsg)!)uhign yﬁé?rﬁg‘of?ﬁu[éﬁ f‘)ﬁsﬁnpm gﬁiﬁw des for

admi tting or alga}nwattoa |mted¢mthealumgaﬁaﬁ19émtdh%c€&%l@hﬁls%t%I

controlle a;% over, a continuous tinme_up to 24 hours, oxycodo nefor its

i nt ended t cogigd grRNUIRS Pre.sized ushg R F@@s""é@lﬂlwhsﬁ Zmesh se@enr dhey to a
B 1l St or s I e & K Ribier ARl w18 S BB, ot o
further conprilyéoxgakene andlubringtashwith@@9dg-magnesipnosteanatey a first oxycodone
56 [000147]  Next, the oxycodone hydrochloride drug composition and the
push composition are compressed into bilayer tablets. First, 250 mg of the
30 oxycodone hydrochloride composition is added to the die cavity and
pre-compressed, then, 192 mg of the push composition is added and the

layers are pressed into a 13/32" (1.03 ¢m) diameter round, standard concave,
bilayer arrangement.
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WO 031101384 PCT/ US03116747 concentration in the plasm, a second, elevated
oxycodone concentration in the plasma, and a third, continuous oxycodone

concentrati ayp dsfeisdde Pl asma. [000226] In as much as th cﬁﬁ@g@@;
speci fication conprises disclosed enbodinents, it is un what

vari ations and nodifications may be nade here| n) in accordance with the

principles di 00048, Whé bitsyereden ?émﬁnﬁ‘sfa@éfbédiéﬁ witty 886mRPernizable WO
6747 1. A controlled release oral

n3no~3sa CLAI M5 PCT/ uso031

dosage form f df "WrﬁE%Wﬁ %'na&mnﬁpgmrh@mmﬂses 98%elldestoacetatempringang: (a) a

drug core whi @@, ose of

oy Sodone, " or e &8 Seientant 198 pReRitp e SUET bomeing 4 41368 A ER: ©

(b) a sem perr?éaflag@matao;blaawegbt 'ﬂheamall-fpmung edamposmnris)dissblm ihiag drug core

and (c) an gxXi the .sem errre bl e ne whi ch

conmuni cat es‘s3 atc?tﬁﬁ% h’é{éﬁ 9{?? ‘8@‘8‘33@}5‘3’&@'{ "Eﬁ%eraeff §Z§@ %?W"Ff@"o@‘éodone to

the envi r onnemall-fdrming @rfplositiM e séfayéd%fﬁwpé?auﬁ&’tﬁéﬁﬂr%%f n the environment
0

exhibits a viscosity of about 50 c to sage form of

O ai m 1 wher ei3VapSRMAES B3 RanLater UI"@ a@awxmﬁteiym@mgoMmembraneme dosage form
of Caim1l whepnBhdy thRecP@BRE C agent is in an anmount of 0% to about 25% by
wei ght of the tpgtal ocsa e *orm 4. The dosage formof Caim1l wherein the

osmoti c agent [P@0148] an Nentoome 42 mil¢1 mhdPéxitpasdagewaystadey dvikidthtough the tot al
dosage forlrg erein the | ow dose of

oxycodone 1S abo {;ﬁé}ﬁ?'ﬁg&ieo‘ga f@fgg%‘%ﬂ?@'aamw%@e%@apr@fd%ge form 30

6. The dosage dbs# stefd. aihe é ikt 66lvént f i ses a
pol yal kyl ene [ dgegsy ’ SI e é&si?%mg&%wﬁgf ﬁég@éﬁggwﬁ'he dosage

formof d ai m& ang Ag%auna@wpﬁﬂg[ drillingnthexqsmetiesysternsgrerdriedifeid bimes not
conprise oxyc@f@8e. to remove excess moisture.

[000150]  Next, the drilled and dried systems are coated with an immediate

15 release drug overcoat. The drug overcoat is a 13% solids aqueous solution
containing 1.08 kg of oxycodone HCl, USP and 6.1 kg of hydroxypropyl
methyicellulose possessing an average viscosity of 3 centipoise. The drug
overcoat solution is sprayed onto the coated systems until an average wet
coated weight of approximately 31 mg per system is achieved

20 [000151]  Next, the drug-overcoated systems are color overcoated. The
color overcoat is a 12% solids suspension of Opadry in water. The color
overcoat suspension is sprayed onto the drug overcoated systems until an
average wet coated weight of approximately 36 mg per system is achieved.
[000152] Next, the color-overcoated systems are clear coated. The clear

25  coat is a 5% solids solution of Opadry in water. The clear coat solution is
sprayed onto the color coated systems until an average wet coated weight of
approximately 7 mg per system is achievéd.
[000153]  Next, clear-coated systems are coated with approximately 100
pPm of Carnuaba wax by dispersing the wax over the systems as they tumble

30 in the pan coater.
[000154]  The dosage form produced by this manufacture is designed to
deliver 4 mg of oxycodone hydrochloride USP as an immediate release from
an overcoat comprised of 15% oxycodone HCI, USP and 85% hydroxypropyl
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8. A nethod of treating a condition in a subject responsive to the

adm ni stration of oxycodone conprising orally adm nistering the dosage form
of daim1l tywobdgizgubj ect. 9. A controlled rel ease oral ?ﬂﬁggﬁ fprm for
once- a-day adm nistrati on of oxycodone conprising: 10 (5 ﬂﬁ core which
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the 15 drug colllé'p 'Q’Hah? ?Sr gﬂnt@ymg Q?rqu’FVGEdQWfWG@?h[OHée&@H bl e
menbr ane whi chpahRiiylenk 66 po¥ddsting E%o@rde@ rfdféct da?%e?gz, (4%, all ow rel ease of

the oxycodone to the environment; wher el n re upon hydration in
the envi r onmerROWioKipBTalidone possessing s #O P00 motewalar vua(ght; 10s02% batglated 100 cps.

10. A nmeth , n_i.n a, su ponswetothe
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hi gh dose of Qﬁprqqgﬁune I S t 15%to about 40% b the 't ot al
I

dosage form B gRigy Mrreﬁ'mnymygphﬂoye mmséing amayeraggh dose of

Porm 15, The Gaoartwelht 9010 QEAM e e, SPs bl dRRubbR. o P

form 13. The dosage ormo osnoti c-
agent. 59 V\@"Giﬂ BQANGBIIN B@M&mkem#permgabluwalﬂ it edmpridetiagfe or al

d f f d
drug_cor o Whi R BGePe AGtaEbrod ni% iy BoiEh R Ya AVl g Olow dost of
oxycodone, or EheeioeagmfbrmcOﬂﬂpfé&Qﬂt@baQ@ddeWa?%Qﬁﬂsa@'rﬁmfahih% dhierepf ;- (b) a

sem per neaabl Mr}narrbra e.at_least partially sur roundi n e drug core; and

(c) an exit or¢ PG sids, The)fina! dasage forseeontaing %Cﬂ@ﬁ@&m&at Véhtlear oyercoat
communi cat es Vinidhs walecodt &t ﬁé&réapégn ?éeésg rife!oP ¥4 E%f%@%%é he oxycodone to

the environnent; wherein the release index is a 100% 15. A
control | ed relhydeshleride, USFspaybotnb2i%mhrionce- a- day adni ni stration of

15

EXAMPLE 3
Oxycodone Hydrochloride Capsule Shaped Tablet 23.1 mg System

[000155] A dosage form adapted, designed and shaped as an osmotic

20  drug delivery device is manufactured as follow: 23.1 g of oxycodone
hydrochloride, 166.5 g of polyethylene oxide) possessing a 200,000 molecular
weight, 10.0 g of poly(vinylpyrrolidone) identified as K29-32 having an average
molecular weight of 40,000 are added to a Kitchenaid planetary mixing bowl.
Next, the dry materials were mixed for 30 seconds.

25 [000156]  Then, 80 ml of denatured anhydrous alcohol was slowly added to
the blended materials with continuous mixing for approximately 2 minutes.

“Next, the freshly prepared wet granulation was allowed to dry at room

temperature for approximately 18 hours, and passed through a 16-mesh
screen. Next, the granulation were transferred to an appropriate container,

30  mixed and lubricated with 1.0 g of stearic acid, then 0.5 g of magnesium
stearate.
[000157]  Next, a push composition is prepared as follows: first, a binder
solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as K29-32
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15 oxycodone conprising: (a) a drug core which conprises: (i) a high dose
of oxycodone) or one or nore pharnmaceutically-acceptable salts thereof; and
(ii) does n 4 se an osnotic agent; 20 (b) a sem menbr ane at
| east parti glkl)g/\sﬁ%roundl ng the drug core; and (c) an 2@%{%@%6?&7% t hr ough
t he sem pernmeabl e menbrane whi ch comuni cates with the drug core so as to
al | ow rel ease haking he averigomolReuIBOWSIDRt oF 3DI000 W HissoRed 1. 8kgof he rel ease
i ndex is about 20%to 100% 16. An osnotic drug conposition corrprl sing a
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' drilled through the semipermeable wall to connect the drug layer with the
exterior of the dosage system. The residual solvent is removed by drying for 66
hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture. The dosage form produced by this
15 manufacture provides 11.5% oxycodone hydrochloride USP, 82.78%
poly(ethylene oxide) possessing a 200,000 molecular weight, 4.97%
poly(vinylpyrrolidone) possessing a 40,000 molecular weight, 0.5% stearic acid
and 0.25% magnesium stearate. The push composition comprises 73.7%
poly(ethylene oxide) comprising a 7,000,000 molecular weight, 20% sodium
20 chloride, 5% poly(vinylpyrrolidone) identified as K29-32 having an average
molecular weight of 40,000, 1 % ferric oxide, 0.05% butylated hydroxytoluene,
and 0.25% stearic acid. The semipermeable wall comprises 99 wt % cellulose
acetate comprising a 39.8% acetyl content and 1 % polyethylene glycol
comprising a 3,350 viscosity-average molecular weight. The dosage form
25  comprises one passageway, 35 mils (0.889 mm), and it had an oxycodone
hydrochloride mean release rate of 0.77 mg/hr..

EXAMPLE 4

Oxycodone Hydrochloride 23.1 g Bilayer System
30

[000166] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 23.1 g of oxycodone
hydrochloride, 156.5 g of poly(ethylene oxide) possessing a 200,000 molecular
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10988¢& () - @ CikAReshly prepdie@wet gradilaiionvasaiBwed to dry at room temperature
for approximately 18 hours, and passed through a 16-mesh screen. Next, the
granulation were transferred to an appropriate container, mixed and lubricated
with 1.0 g of stearic acid, then 0.5 g of magnesium stearate.

10 [000167]  Next, a push composition is prepared as follows: first, a binder
solution is prepared. 3.4 kg of hydroxypropylmethylcellulose possessing an
average molecular weight of 11,200 was dissolved in 30.6 kg of water.
[000168]  Next, 27,000 g of sodium chloride was sized using a Quadro
Comil with a 21-mesh screen.

15 [000169]  Next, 900 g of ferric oxide was passed through a 40-mesh
screen. Then, all the screened materials, 57,300 g of pharmaceutically
acceptable poly(ethylene oxide) comprising a 2,000,000 molecular weight and
1,800 g of hydroxypropylmethylcellulose possessing an average molecular
weight of 11,200 are added to a Glatt Fluid Bed Granulator's bowl. The bowl

20 was attached to the granulator and the granulation process was initiated for
effecting granulation. Next, the dry powders were air suspended and mixed.
Then, the binder solution was sprayed from 3 nozzles onto the powder. The
granulating conditions were monitored during the process as follows: total
solution spray rate of 700 g/min; inlet temperature 45° C: and process airflow of

25 3000 m¥hr.

{000170]  While spraying the binder solution, the filter bags were shaken for
10 seconds every minute to unglue any possible powder deposits. At the end
of the solution spraying, 27,000 g, the coated granulated particles were
continued with the drying process. The machine was tumed off, and the coated

30  granules were removed from the granulator.

[000171]  The coated granules were sized using a Fluid Air mill with a 7
mesh screen. The granulation was transferred to Tote Tumbler, mixed with 72
g of butylated hydroxytoluene and lubricated with 225 g magnesium stearate.
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[000174]  Next, one 20 mil (0.508 mm) exit passageway is mechanically
drilled through the semipermeable wall to connect the drug layer with the
exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45° C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture. The dosage form produced by this
manufacture provides 18.7% oxycodone hydrochloride USP, 75.55%
poly(ethylene oxide) possessing a 200,000 molecular weight, 4.96%
poly(vinylpyrrolidone) possessing a 40,000 molecular weight, 0.5% stearic acid,
and 0.25% magnesium stearate. The push composition comprises 63.67%
poly(ethylene oxide) comprising a 7,000,000 molecular weight, 30% sodium
chloride, 5% hydroxypropylmethyicellulose possessing an average molecular
weight of 11,200, 1% ferric oxide, 0.08% butylated hydroxytoluene, and 0.25%
magnesium stearate. The semipermeable wall comprises 99 wt % cellulose
acetate comprising a 39.8% acetyl content and 1% polyethylene glycovl
comprising a 3,350 viscosity-average molecular weight. The dosage form
comprises one passageway, 20 mils (0.508 mm), and it had an oxycodone
hydrochloride mean release rate of 1.1 mg/hr.

EXAMPLE 5
Oxycodone Hydrochloride Single Layer Elementary Osmotic Pump System

44



I"L10% 5[5& ()- !'L10OYM M & ()- , T10% ()-gnnlohpgsgszX9] @210%& ()- !;
I s$10%& ()- !'ls$109%& ()-

TYL0%&' () -! - 910% ()-gsssvtytzt{t|ttuj @ F10% 10 10 10&;
10%& ()-|()7 ‘g‘i%@?@ Y4S10%v& () - YAS10%@& () -ttt uvHw, Betrbsosichsr
xa?] _@!F109%&' ()-G F10% : & ()- GR@O%& ()-10%& ()-Z910%& ()- @ @O%& ()-;
xxyz, {t{{z[<j _@s-yl09B& ()- F®%r10%&' ()-m %W10%& ()-m $10%& ()-!I1 109%& ()-!I
1098B& ()-{| | ZH@? }}irg\=110%& ()- 10 10 109f;
109&' ()-!# 2F1 -1 lmlaymn'(r)epre‘sentyﬂw&rmtlclé})ﬁe dombaining thedrog& () -!  310%&

1(()f)3/ateL3(1 ? W%?&%W&&?Séﬁh‘g@@%%&é% &e% %%’Wﬁ Ldl@mgﬁt i¢ey When

I N310%& () - &keﬂﬁbbe%@%tér)thelﬁ%&\b(ﬁesWé&%&oﬁ&a(ﬂi’b%é@ﬁﬁd%eé)gt 2

% & ()-Z10% 10 10z uwU3nN ! 163110% (&
0(?@? Py fgL) 0 l\éei‘g% mt gmembmmgp I)'leablhty, and by the osmotic pressure of the

0 % 10( 10(
10( &y; 10% ELX%)Z“?%%”‘&#@.‘*ESE%%‘ el e s Prchiteny o )
1 10% & () - F! Fm _f)sa/t ra/ted solution %qggl to the volun}z of solven\t{ ilgtzge
=1 11#l % . & 0 0 0 0
_Yllbé%#éa( ?)1 0//95 a ?ﬂ}égf ﬁ%}‘f P";P ggeﬂbf%{“'ﬂ'?t'orio 10 109S;

% ()-1710%& () -2X) d Y
égl/%tyé‘)() 3@0%&() ?@%b??{ &'1%‘% "6 ¢ 3%'90%@"% 1°5‘r}28?t'f)p”mp2310%e& () -

mL10%&' ( Y6 )-'TY$109%&' () - 910%& () y =t &10% (& ()-!
&10%&: ( ) @o0% & () - FlO%{ & ()- 10 10
Core:
Oxycodone HCI 18.9%
Mannitol, NF 73.1
15 Povidone, USP, Ph Eur (K29-32) 1.0%
Crospovidone 3.0%
HPMC, 2910, USP, 5 cps 3.0%
Magnesium Stearate, NF 1.0%
Total Core Weight 378 mg
20 Semipermeable Membrane
Cellulose Acetate, NF, 320 90%
Polyethylene Glycol 3350, NF, LEO 10%
Solvent: Acetone 88%, Water 12% Coating solution contains 5% solids

25 [000177] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 37.8 g of oxycodone
hydrochloride, 146.2 g of mannitol, 2.0 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40, 000, and 6.0 g of
hydroxypropyl methylcellulose (HPMC) 2910 are added to a Kitchenaid

30  planetary mixing bowl.

[000178]  Next, the dry materials were mixed for 30 seconds. Then, 70 ml
of denatured anhydrous alcohol was slowly added to the blended materials
with continuous mixing for approximately 1 minute. Next, the freshly prepared
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acetate having a 32.0% acetyl content and 10% polyethylene glycol comprising
a 3.350 viscosity-average molecular weight. The wall-forming composition is

15 dissolved in an acetone: water (88:12 wt: wt) cosolvent to make a 5% solids
solution. The wall-forming composition is sprayed onto and around the
bilayered arrangements in a 12" Vector HiCoater.
[000181]  Next, two 10 mil (0.25 mm) exit passageways (one on each side
of the table) are mechanically drilled through the semi-permeable wall to

20 connect the drug layer with the exterior of the dosage system. The residual
solvent is removed from the membrane by drying for 48 hours as 45 C. and
45% humidity.
[000182]  Next, the osmotic systems are dried for 4 hours at 45 C. to
remove excess moisture.

25

EXAMPLE 6
Oxycodone Hydrochloride 73.6 mg Bilayer System

[000183] A dosage form adapted, designed and shaped as an osmotic
30  drug delivery device is manufactured as follows: 73.6 g of oxycodone
hydrochloride, 121.4 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, and 4 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 are added to a
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[000184]  The push composition is prepared as follows: first, a binder
solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as K29-32
10 having an average molecular weight of 40,000 was dissolved in 34.8 kg of
water.
[000185]  Next, 22,400 g of sodium chloride was sized using a Quadro
Comil with a 21-mesh screen. Next, 1120 g of ferric oxide was passed through
a 21-mesh screen. Then, all the screened materials, 82,540 g of
15 pharmaceutically acceptable poly(ethylene oxide) comprising a 7,000,000
molecular weight are added to a Glatt Fluid Bed Granulator's bowl. The bowl
was attached to the granulator and the granulation process was initiated for
effecting granulation. Next, the dry powders were air suspended and mixed.
Then, the binder solution was sprayed from 3 nozzles onto the powder. The
20  granulating conditions were monitored during the process as follows: total
solution spray rate of 700 g/min; inlet temperature 45 C; and process airflow of
2000 m*/hr.
[000186]  While spraying the binder solution, the filter bags were shaken for
10 seconds every 30 seconds to unglue any possible powder deposits. At the
25 end of the solution spraying, 43,080 g, the coated granulated particles were
continued with the drying process. The machine was turned off, and the coated
granules were removed from the granulator. The coated granules were sized
using a Fluid Air mill with a 7-mesh screen. The granulation was transferred to
Tote Tumbler, mixed with 56 g of butylated hydroxytoluene and lubricated with
30 280 g stearic acid.
[000187]  The oxycodone HCI drug composition and the push composition
are compressed into bilayer tablets on the Carver Tablet Press. First, 194 mg
of the oxycodone hydrochloride composition is added to the die cavity and
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average molecular weight of 60,000 and 30% poly(vinylpyrrolidone) identified
as K29-32 having an average molecular weight of 40,000. The wall-forming
composition is dissolved in ethanol to make a 6% solids solution. The
wall-forming composition is sprayed onto and around the bilayers in a 12"
10 Vector HiCoater.
[000189] The subcoated arrangements are coated with a semi permeable
wall. The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1 % polyethylene glycol comprising a
viscosity-average molecular weight of 3.350. The wall-forming composition is
15  dissolved in an acetone: water (95:5 wt:wt) cosolvent to make a 5% solids
solution. The wall-forming composition is sprayed onto and around the
bilayered arrangements in a 12" Vector HiCoater.
[000190]  Next, one 25 mil (0.64 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the
20 exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture.
[000191]  The dosage form produced by this manufacture provides 36.8%
oxycodone hydrochloride USP, 60.7% poly(ethylene oxide) possessing a
25 200,000 molecular weight, 4.0% poly(vinylpyrrolidone) possessing a 40,000
molecular weight, and 0.5% magnesium stearate. The push composition
comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular
weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an average
molecular weight of 40,000, 1% ferric oxide, 0.05% butylated hydroxytoluene,
30  and 0.25% magnesium stearate. The semipermeable wall comprises 99 wt%
cellulose acetate comprising a 39.8% acetyl content and 1 polyethylene glycol
comprising a 3,350 viscosity-average molecular weight.
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ltchen Aid planetary mixing bowl. Next, the dry materials are mixed for 30

seconds. Then, 70 ml of denatured anhydrous alcohol is slowly added to the
blended materials with continuous mixing for let approximately 3 minutes. Next,

15 the freshly prepared wet granulation is allowed to dry at room temperature for
approximately 18 hours, and passed through a 12 mesh screen. Next, the
granulation is transferred to an appropriate container, mixed and lubricated
with 0.25 g of magnesium stearate.

[000194]  The push composition is prepared as follows:

20 A binder solution is prepared. 5.2 kg of poly(vinylpyrrolidone)
identified as K2932 having an average molecular weight of 40,000 is dissolved
in 34.8 kg of water.

[000195]  Next, 22,400 g of sodium chloride is sized using a Quadro Comil
with a 21-mesh screen. Next, 1120 g of ferric oxide is passed through a

25 21-mesh screen. Then, all the screened materials, along with 82,540 g of
pharmaceutically acceptable poly(ethylene oxide) comprising a 7,000,000
molecular weight are added to a Glatt Fluid Bed Granulator's bowl. Next, the
dry powders are air suspended and mixed in the granulation chamber for
approximately 2 minutes. Then, the binder solution is sprayed from 3 nozzles

30 onto the powder. The granulating conditions are monitored during the process
as follows: total solution spray rate of 700 g/min; inlet temperature 45 C; and
process airflow of 2000 m%hr.
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10 pre-compressed, then, 84 mg of the push composition is added and the layers
are pressed under a pressure head of approximately Y 2a metric ton into a
15 5/16" (0.312 cm) diameter bilayer arrangement.
[000198]  The bilayer arrangements are coated with a semi-permeable
membrane. The membrane forming composition is 99 % cellulose acetate
having a 39.8 % acetyl content and 1% polyethylene glycol comprising a
viscosity-average molecular weight of 3.350. The dry materials are dissolved in
20 an acetone: water (95:5 wt:wt) cosolvent to make a 5% solids solution. The
membrane-forming composition is sprayed onto and around the bilayered
arrangements in a 24" Vector HiCoater.
[000199]  Next, one 40 mil (1.01 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the
25 exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C to remove excess moisture.
[000200]  The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55 % poly(ethylene oxide) possessing a
30 200, 000 molecular weight, 4.0°l poly(vinyipyrrolidone) possessing a 40,000
molecular weight, and 0.25% magnesium stearate. The push composition
comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular
weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an average
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10 EXAMPLE 8

Oxycodone Hydrochloride Biconvex Shaped Bilayer System having an 8.2%
drug loading

[000201] A dosage form adapted, designed and shaped as an osmotic

15 drug delivery device is manufactured as follows: 16.4 g of oxycodone
hydrochloride, 145.1 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, 30 g of sodium chioride and 8 g of
poly(vinylpyrrolidone) identified as K29-32 having an average molecular weight
of 40,000 are added to a Kitchenaid planetary mixing bowl. Next, the dry

20  materials were mixed for 30 seconds. Then, approximately 70 ml of denatured
anhydrous alcohol was slowly added to the blended materials with continuous
mixing for approximately 3 minutes. Next, the freshly prepared wet granulation
was allowed to dry at room temperature for approximately 18 hours, and
passed through a 12-mesh screen. Next, the granulation was transferred to an

25  appropriate container, mixed and lubricated with 0.5 g of magnesium stearate.
[000202] A non-drug osmotic, push composition is prepared as follows:
First, a binder solution is prepared by dissolving 5.2 kg of poly(vinylpyrrolidone)
identified as K29-32 having an average molecular weight of 40,000 in 34.8 kg
of water.

30 [000203]  Next 22.4 kg of sodium chloride was sized using a Quadro Comil
with a 21-mesh screen. Then, 1120 g of ferric oxide was passed through a 21-
mesh screen. Then, all the screened materials, 82,540 g of pharmaceutically
acceptable poly(ethylene oxide) comprising a 7,000,000 molecular weight are
added to a Glatt Fluid Bed Granulator's bowl. The bowl was attached to the
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O m>?@ [{}00205] While spraying the binder solution, the filter bags were shaken for

10 seconds every 30 seconds to unglue any possible powder deposits. At the
end of the solution spraying, 43,080 g, the coated granulated particles were

10 continued with the drying process. The machine was turned off, and the
coated granules were removed from the granulator. The coated granules were
sized using a Fluid Air mill with a 7 mesh screen. The granulation was
transferred to Tote Tumbler, mixed with 56 g of butylated hydroxytoluene and
lubricated with 280g stearic acid.

15 [000206] The oxycodone HCI drug composition and the push composition
are compressed into bilayer tablets on the Carver Tablet Press. First, 122 mg
of the drug composition is added to the die cavity and pre-compressed. Then,
94 mg of the push composition is added and the layers are pressed under a
pressure head of approximately %2 a metric ton into a 5/16" (0.313 cm)

20  diameter bilayer arrangement.

[000207] The bilayered arrangements are coated with a semi-permeable
wall. The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1% polyethylene glycol comprising a viscosity-
average molecular weight of 3.350. The wall-forming composition is dissolved

25  in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids solution.
[000208]  Next, one 40 mil (1 mm) exit passageway is mechanically drilled
through the semi-permeable wall to connect the drug layer with the exterior of
the system. The residual solvent is removed by drying for 48 hours as 45 C.
and 45% humidity. Next, the osmotic systems are dried for 4 hours at 45 C. to

30 remove excess moisture.

[000209]  The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55% poly(ethylene oxide) possessing a
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comprising a 7,000,000 molecular weight, 20% sodium chloride, 5%

5 poly(vinylpyrrolidone) possessing an average molecular weight of 40,000, 1%
ferric oxide, 0.05% butylated hydroxytoluene, and 0.25% magnesium stearate.
[000211]  The semipermeable wall comprises 99 wt % cellulose acetate
comprising a 39.8% acetyl content and 1% polyethylene glycol comprising a
3,350 viscosity-average molecular weight.

10 [000212] A product manufactured using the above example will provide a
system with a release index of 37.5% using a drug layer of viscosity 70 cps
which is obtained by the combination of sodium chioride and Polyox® N150.

EXAMPLE 9

15 Oxycodone Hydrochloride Biconvex Shaped Bilayer System having a 32%
drug loading
[000213] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 67.4 g of oxycodone

20 hydrochloride, 127.6 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, and 2 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 are added to a
Kitchenaid planetary mixing bowl. Next, the dry materials were mixed for 30
seconds. Then, approximately 70 ml of denatured anhydrous alcohol was

25  slowly added to the blended materials with continuous mixing for approximately
3 minutes. Next, the freshly prepared wet granulation was allowed to dry at
room temperature for approximately 18 hours, and passed through a 12-mesh
screen. Next, the granulation was transferred to an appropriate container,
mixed and lubricated with 1.0 g of magnesium stearate.

30 [000214] A non-drug osmotic, push composition is prepared as follows:
first, a binder solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as
K28-32 having an average molecular weight of 40,000 was dissolved in 34.8 kg
of water. 22,400 g of sodium chloride was sized using a Quadro Comil with a
21-mesh screen. Next, 1120 g of ferric oxide was passed through a 21-mesh
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added to a Glatt Fluid Bed Granulator's bowl. The bowl was attached to the
granulator and the granulation process was initiated for effecting granulation.

5 Next, the dry powders were air suspended and mixed. Then, the binder
solution was sprayed from 3 nozzles onto the powder. The granulating
conditions were monitored during the process as follows: total solution spray
rate of 700 g/min; inlet temperature 45 C; and process airflow of 2000 m3/hr.
[000215]  While spraying the binder solution, the filter bags were shaken for

10 10 seconds every 30 seconds to unglue any possible powder deposits. At the
end of the solution spraying, 43,080 g, the coated granulated particles were
continued with the drying process. The machine was turned off, and the
Coated granules were removed from the granulator. The coated granules were
sized using a Fluid Air mill with a 7 mesh screen. The granulation was

15 transferred to Tote Tumbler, mixed with 56 g of butylated hydroxytoluene and
lubricated with 280g stearic acid.

[000216]  The oxycodone HCI drug composition and the push composition
are compressed into bilayer tablets on the Carver Tablet Press. First, 249 mg
of the oxycodone hydrochioride composition is added to the die cavity and pre-

20 compressed, then,192 mg of the push composition is added and the layers are
pressed under a pressure head of approximately % a metric ton into a 13/32"
(0.406 cm) diameter bilayer arrangement,

[000217]  The bilayered arrangements are coated with a semi-permeable
wall. The wall forming composition comprises 99% cellulose acetate having a

25 39.8% acetyl content and 1% polyethylene glyco! comprising a viscosity-
average molecular weight of 3.350. The wall-forming composition is dissolved
in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids solution.
[000218]  Next, one 40 mil (1 mm) exit passageway is mechanically drilled
through the semi-permeable wall to connect the drug layer with the exterior of

30  the system. The residual solvent is removed by drying for 48 hours as 45 C.
and 45% humidity. Next, the osmotic systems are dried for 4 hours at 45 C. to
remove excess moisture.
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200,000 molecular weight, 2.0% poly(vinylpyrrolidone) possessing a 40,000
molecular weight, and 0.5% magnesium stearate. The push composition
5 comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular
weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an
average molecular weight of 40,000, 1% ferric oxide, 0.05% butylated
hydroxytoluene, and 0.25% magnesium stearate. The semipermeable wall
comprises 99 wt % cellulose acetate comprising a 39.8% acetyl content and
10 1% polyethylene glycol comprising a 3,350 viscosity-average molecular weight.
[000220] A product manufacture using the above example will provide a
system with a release index of 34.4% using a drug layer of viscosity 57cps
which is obtained by using a Polyox® N150.

15
DISCLOSURE FOR USING THE INVENTION

[000221]  The invention also concerns a method for administering 1 to
500 mg of oxycodone to a patient in need of pain relief. The method, in one
20  administration, comprises admitting orally into the patient 1 to 500 mg of a
oxycodone selected from the group consisting of oxycodone base or
oxycodone salt that is administered from a therapeutic composition, 20 to 375
mg of poly(alkylene oxide) having a 50,000 to 750,000 molecular weight, 0.01
to 25 mg of poly(vinyl pyrrolidone) having a 5,000 to 350,000 molecular weight,
25 and 0.01 to 10 mg of a lubricant, which composition provides oxycodone
therapy over an extended period of time.
[000222] The invention also concerns a method for administering 1 to
500 mg of oxycodone to a patient admitting orally 1 to 500 mg of oxycodone to
the patient, which is administered from a dosage form comprising a
30 semipermeable wall permeable to aqueous-biological fluid and impervious to
the passage of oxycodone. The semipermeable wall surrounds an internal
space or compartment comprising a oxycodone drug composition and a push
composition. The oxycodone drug composition comprises 1 to 500 mg of
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composition comprises 20 to 375 mg of a hydrogel polymer, such as a

5 poly(alkylene oxide) of 1,000,000 to 10,000,000 molecular weight, 0 to 75 mg

of an osmagent, 0 to 75 mg of hydroxyalkylcellulose, 0.01 o 5.5 mg of a

colorant, 0.01 to 10 mg of a lubricant, and 0 to 10 mg of an antioxidant; and

exit means in the semipermeable wall for delivering the oxycodone from the

dosage form by imbibing fluid through the semipermeable wall into the dosage

10 form, causing the oxycodone composition to become dispensable and causing
the push composition to expand and push the oxycodone composition through
the exit, whereby, through the combined operations of the dosage form, the
oxycodone is delivered at a therapeutically effective dose at a controlled rate
over a sustained period of time.

15 [000223] Figure 5 depicts the mean plasma oxycodone concentration
profiles for oxycodone treatment on day one. The osmotically controlled
extended-release dosage form results are illustrated by the solid line with black
circles. This dosage form was administered once-a-day, and it comprised 20
mg of oxycodone.

20 [000224] Figure 6 depicts the mean plasma oxycodone concentration
following oxycodone treatment on days four and five, steady state. In Figure 6,
the solid line with black circles denotes the plasma profile for the invention’s
osmotic dosage form administered once-a-day, which comprised 20 mg of
oxycodone.

25 [000225])  The invention provides methods for administering oxycodone to a
patient, and methods for producing a plasma concentration of oxycodone. The
method of the invention provides for admitting orally to a patient a dosage form
that administers at a controlled rate, over a continuous time up to 24 hours,
oxycodone for its intended therapy. The method also comprises administering

30 orally to a patient a therapeutic dose of oxycodone from a single dosage form
that administers the oxycodone over 24 hours. The method of the invention
further comprises administering oxycodone for producing a first oxycodone
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the plasma, and a third, continuous oxycodone concentration in the plasma.

[000226] In as much as the foregoing specification comprises disclosed

embodiments, it is understood what variations and modifications may be made

5 herein, in accordance with the principles disclosed, without departing from the

invention.
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oxycodone comprising:

(@)  adrug core which comprises:
(i)  an osmotic agent; and
(i)  alowdose of oxycodone, or one or more

pharmaceutically-acceptable salts thereof ;

(b)  asemipermeable membrane at least partially surrounding the
drug core; and |

{(c)  anexit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;

wherein the drug core upon hydration in the environment exhibits a

viscosity of about 50 cps to 100 cps.

2. The dosage form of Claim 1 wherein the osmotic agent is sodium
chloride.

3. The dosage form of Claim 1 wherein the osmotic agent is in an amount
of 0% to about 25% by weight of the total dosage form.

4. The dosage form of Claim 1 wherein the osmotic agent is in an amount
of 15% to about 25% by weight of the total dosage form.

5. The dosage form of Claim 1 wherein the low dose of oxycodone is about
5% to about 15% by weight of the total dosage form.

6. The dosage form of Claim 1 wherein the drug core further comprises a
polyalkylene oxide polymer.
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which does not comprise oxycodone.

8. A method of treating a condition in a subject responsive to the
5 administration of oxycodone comprising orally administering the dosage
form of Claim 1 to the subject.

9. Acontrolled release oral dosage form for once-a-day administration of
oxycodone comprising:
10 (@)  adrug core which comprises:
(i) a high dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof; and
(i)  does not comprise an osmotic agent;
(b)  asemipermeable membrane at least partially surrounding the
15 drug core; and
() an exit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;
wherein the drug core upon hydration in the environment exhibits a
20 viscosity of about 50 cps to about 100 cps.

10. A method of treating a condition in a subject responsive to the

administration of oxycodone comprising orally administering the dosage form of
Claim 9 to the subject.
25

11, The dosage form of Claim 9, wherein the high dose of oxycodone is
about 15% to about 40% by weight of the total dosage form.

12.  The dosage form of Claim 9, wherein the high dose of oxycodone is
30 about 17.7% to about 36.8% by weight of the total dosage form.

13. The dosage form of Claim 9, which further comprises an osmotic agent,
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14. A controlled release oral dosage form for once-a-day administration of

oxycodone comprising:

(a)  adrug core which comprises:
()  an osmotic agent; and
(i)  alow dose of oxycodone, or one or more

pharmaceutically-acceptable salts thereof ;

(b)  asemipermeable membrane at least partially surrounding the
drug core; and

(c)  an exit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;
wherein the release index is about 20% to 100%.

15. A controlled release oral dosage form for once-a-day administration of

oxycodone comprising:

(a)  adrug core which comprises:
(i)  ahigh dose of oxycodone, or one or more

pharmaceutically-acceptable salts thereof; and

(i)  does not comprise an osmotic agent;

(b)  asemipermeable membrane at least partially surrounding the
drug core; and

(c)  anexit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;

wherein the release index is about 20% to 100%.

16.  An osmotic drug composition comprising a high dose of oxycodone and
a polymer carrier and not comprising an osmotic agent.
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