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This application clainms benefit of U S. Provisional Application No.

60/ 288, 211, filed My 2, 2001, the disclosure of which is hereby

i ncorporated by reference. FIELD OF THE | NVENTI ON The invention i ¢7difeftied
to sustained rel ease formul ati ons contai ni ng oxycodone or a

phar maceutical ly acceptable salt thereof which is suitable for

adm nistration to a patient. BACKGROUND OF THE | NVENTI ON Once- a- day

sust ai ned4%¥EH%e opioid fornul ati ons are discl oseBCTH¥*E! pat ent  Nos.
5.478,577; 5,672,360; 5,958,459; 6,103 143, 332; 5,965, 161; 5, 958, 452
and 5,968,551. Al | O¥6EMRBAY OXYCODQONE ) @N$di ng the foregoing, are

i ncorporated by reference in their entireties for all purposes. SUVWARY AND
OBJECTS OF THE I LE ' . I pyention to provide
an oxycodone %%$%ﬁ%§%%%¥wghf%§£?gj? Sﬁﬁ%ﬁ§%“%§?F§62%%?%%§P¥ation for

ef f ect i v&3paiZA0Inknditslomenit whick is heageby iReosporaisd by Bferspieef er r ed enbodi nents of the
present invention to provide a pharnmaceutically acceptabl e dosage form for
oral |y adm ni stering oxycggep®ramia¥hgfon anal gesi c therapy beyond its
relatively short half-life over an extended period of time, and having a
dur ati on of qﬁin relief of at le sﬁ 2%-hours. The above objects and ot hers
are attai ned BY/EIRED S EEEH O UIRAEATHBH CORHPLOR PLUBRE VEPEY© °tDd a dosage form
conpri si RepEARculiFRlY Yrecpiebla foft (hereptindich s gritabigiiadmingatign ipedtistie or a
pharmaceutically acceptable salt thereof and a sustained rel ease material,
the dosage form provi ghogGROUSD@Fgeni rveNteN for at | east about 24 hours
after oral administration at steady state to human patients; and the dosage

fag::nmmp;?:_“ d: @)gce%—cﬂF Q\Igmgq'?ﬂ li‘elfg;@ta 119%%&%%991% a{eatfiéclgseﬁ)fin Ugelrﬁafehotﬁ]ojse romg]:j;[ rer;n?galj f
the i nverﬁ'tgfsosgﬂ 5{%{1@%@0@3 ég'%f 62}0 éf ?‘594 g%%%ﬁ?i?ﬁ?#%ﬁa d3 ’%%)?ftlli ents provides a
nmean T. O&f! deSpetushe et delignanks Prredte aF dncarporaipoiytreforerce ingBeiit 17 hour s
(e.g., abdippesforpbpapreest 8 hours) after administration at steady state of the
dosage form 27 OCT 2005 WD 02/ 087512 PCT/ US02/ 14024 I n certain enbodi nents
of the invention, the nean Tm ., ofoxycodone--in-vivo occurs at about 6.5
hours to about 17 IsuMMARVANDBIECE GIOTEDINNENIGONOUr S, at about 10 to about
16 hours, or at about 12 to about 16 hours after adm nistration at steady
state of thendosmagectfopth#present invention to provide an oxycodone formulation suitable

for once daily administration for effective pain management.

It 15 an object of preferred embodiments of the present invention to provide a
pharmacentically acceptable dosage form for crally administering oxycodone to provide
analgesic therapy beyond its relatively short half-life over an extended period of time, and
having a duration of pain relief of at least 24-hours.

The above objects and others are attained by the present invention, which is directed
to a dosage form comprising an analgesically effective amount of oxycodone or a
pharmaceutically acceptable salt thereof and a sustained release material, the dosage form
providing an analgesic effect for at least about 24 hours after oral administration at steady .
state to human patients; and the dosage form providing a mean Cy4/Cpy, 0xycodone ratio of
0.6 io 1.0 after oral administration at steady state to the patients.

In certain embodiments of the invention, the dosage form after admindstration to
patients provides a mean Tnax of oxycodone in-vivo which occurs at about 2 to about 17
houts (e.g., about 2 o about 8 hours) after administration at steady state of the dosage form.



In certain enbodi nents of the invention, the dosage form provides an

anal gesic effect for at |east about 24 hours after adm nistration of the
dosage formto human patients at steady state; and provides a nean C2dCm <
oxycodone ratio of 0.60 to 1.0 after adnministration at steady st afellfol)gh
patients. In certain enbodi nents of the invention, the dosage form provides
an anal gesic effect for at |east about 24 hours after adm nistration at
steady state to human patients; and provides a nean C2i Gm oxycodone ratio
of 0.60 MP®O5Er 0.7 to 1.0 after administration REVEFXAHY state to
patients. In certain enbodi nents of the invention, the dosage form provides
an in- vitroneheastodiatds of Gf uﬁ&memdﬁmearormaufmadmmd &ald y acceptable

salt t heateataémswn&ms tae@amqﬂm QVabEnh% t%uﬁ@%&&t atBbR o @boud B0 rpm in 900 n
aqueous grat Emt?ZtQ u&fmg &1 mml&rﬂ%%b teiady4staﬁ‘ € of e%s?grg fo]::n[lom 0% to about

40% at 1 oUr roma bout to a ours om about 20%to
about 80% at 8 hours, from about 30%to about 95% at 12 hours, from about
35% t 0 about TOBTaipImbeBmensof Se inggmtonghedpsige forh pAvides eanlgegsict 24 hours. In
certai n preflestrad diboditrradhigistation Stis deseprdamrelvgas@ticrsat stddysage f orm of the
present sht)\aeNprb@des P RM CES,.O¥YERRNAIoF 850w 1.eMel aimMitredan ar € ef fective for
24 hour | Y QOSItNE patieifar acteri zed by a Wb0 for the oxycodone of between 4 and
24 hours after adm nistration at steady state. In certain enbodinents, the

W50 is at st 4 h ferably | east 12 hours, . and nore preferably
at | east 18 ﬁbcﬁ'i”én "&f"{l‘é‘?’m ﬁ?ﬁ?’?’f“?"atf‘? AR fore pravidss ananaliegic effeft cert ai n

embodi nmefF & et about 24 herryader afministnsion B piardy Heisia Jenan optisks pRdpksidpY esent i nvent i on
conpri ses maenrfatEd.xoxyiniah rain of Uidas 14 o5 013 taal.hetd: sdglindtration ateteedyl al and oxycodone
or a phaitereqetishis Clalitin@e6@phal lo£ihs akdntibd) &k @ahge thih gRidadnmenbodi ments, the
Matrix i $ir6RIRE 88S8Wxycbddtddr Aplhaht&licafdcdiBie B8 1oRlf WRfhlMnQver coated with a

coati ng bhglu b AdlLLAN: [ E08 ot Aebunl 8l BB WIBLE T ly Of the matri X

may cont 0 e tIh tic accept abl e

ey con b e heb et sw ot Bt Tem AR Hap SRR AR doBt acti ve

i ngr edi eﬁ‘t°“ta210é 0 3 ?‘r’f?é?‘r?e@“%f’f"ﬁ’i%‘?"‘ttﬁ%“f"lfé?‘éﬁgm‘t 12 houzsn fjem 8?8  an ext ended

peri od of3% fopkeut 5% abiBrhpw, ppdgiepteytipapiwut BiflsbMibpent s, the matrix is

encapsul ated. In certain enbodi ments, the sustai ned rel ease oral dosage form
of the presenfcertinPreitied @iboGRAERY thesairdd Rlebkk 3lal dojheOformitiTak pR&RUL i cal |y

aﬁ;?ﬁta 22&&@&5 ldz@@x;rc&lk)&aﬁs‘s?mvag GRh af;eogmmé,@ g&gzz;oasxl@p@l‘gﬂe gr7 %CT 2005 VO
p glta{g%%z as%c‘%a §9 b6e Bl ofsgmgesg ﬁqb%mms %%mﬁtm,?.

02/ 08751 vel's of oxycodone

wi thin t AEY T %%m Sl EE A0S OB A, Lalel s of o
admi ni st g}déare[pgfe&gtylagmstsls hours, after ad.mxmstranon at steady state .

In certain embodiments the sustained release oral dosage form of the present
invention comprises a matrix which includes a sustained release material and oxycodone or a
pharmaceutically acceptable salt thereof. In certain embodiments, the matrix is compressed
into a tablet and may be optionally overcoated with a coating that in addition to the sustained
release material of the matix may control the release of the oxycodone or pharmaceutically
acceptable salt thereof from the formulation, such that blood levels of active ingredient are
maintained within the therapeutic range over an extended period of time. In certain alternate

embodiments, the matrix is encapsulated.

In certain embodments, the sustained release oral dosage form of the present
invention comprises a plurality of pharmaceutically acceptable sustained release matrices
comprising oxycodone or a pharmaceutically acceptable salt thereof, the dosage form



Preferably, the formul ations prepared in accordance with the present

i nvention can be presented in tablet, capsule, or in any other suitable
unit dosage form In certain enbodi nents the sustained rel ease orﬁ%?ﬁgﬁﬁﬂe
formof the present invention is an osnotic dosage form which conpr edlla
single layer or bilayer core conprising oxycodone or a pharnmaceutically
acceptabl e salt thereof; an expandabl e polyner; a sem perneabl e nenbrane
surroundi ng the core; and a passageway di sposed in the semn perneable
menbr ane WYOREH2t ai ned rel ease of the oxycodone or PEHEYHHERUti cal |y
acceptabl e salt thereof, such that blood | evels of active ingredient are
mai nt ai Neshindfididgi the b166@ pldshe ledgdebit dxGoolldkb Gahio \IR! thadpeudiX tr2pded: peri od of tinme

when adm kit A8l d BmPdtlch Stidsterdd fafiduksal N enbodi ments the sustained rel ease
oral dosage formof the present invention conprises a substantially

honbgenous cQr rising oxycodone or a .pharmaceutically acceptable salt
t hereof and af’ﬁ&%%éﬁﬁ?ﬁ?‘%%%!’ ;fnaécoé‘_é?ﬁeﬁ?@ﬁ)%gﬁﬁe’étmﬁ’é‘%%ﬁ% surroundi ng the
core; andreEnsAndhle masklede droy ethpr puaidait dstee PEr-neabl e menbrane for sustai ned
rel ease of the oxycodone or pharmaceutically acceptable salt thereof, such
that Dbl ood lievetas efbodiibity e i sh@iiRdi@fle ahlCdoE Thri trede Webdai N t he

t her apeutiiye, AR08, BiRh AR bRNIRE REHEed Gfad 1B MRER.AGM nistered to a

patients. In certain enbod ments, of t sent 1nvention there is provided
D et hod g by the STREAEL R, Gocth B EREin PR 80er "V L0, 1 P PG auch

treat ment® KRIPEFRIRE HOE™0F SRTHEE BUATHi B & PAePe Aostdi Brit® an effecti ve
anmount ofscrepeyreble iembrne, fop usrirat eleiecdl hy ovarerptrapireasyticellt hereof in a
sust ai nedcoemdbeasletbererd.agd tiabblond deyeld efsictive rgddibng pre maintained withintthd N enbodi ment s,
t he i nventetapditid Gngd b¥ephiteehdtdpelidd@r tithovhoh adthibetetell & padisr el ease dosage form
conprising a pharmaceutically acceptable matrix conprisi ng oxycodone or a

phar maceut | 3} |y, dC6AREAN.LuS Uuduidc 801 o 8helo SHA! B EGrelis] € material in

t he production o gl gesl ch{%re aration ora ‘% nistration to human
pati ent s BHE® SRERE™E AaY TGS, E8E P oVIcd & HH 8 8GRI %Bff ect for at | east
about 24 PhrepReesticaily agee saftthereef and an expendabloppbmienty tminsteetbles to 1.0 after
admi ni st mempreny serrounding shgyorg tapd aepatseze¥ayidirqsetin bniemipermqabiearetnbiare enbodi ments, the
i nvent i onorissstathed wigdse of thecoxpdadontierphofacautisaliy h@epmbl sslghembeuchmal  dosage form
conpri si n@odlelislofattve MpRbent &0 MRihlRddvgtha tHd FHd@peuiyiftize GRFMRkki&AAY an

anal gesi ¢aloh ¥f tinRiWhECiningRARUBLeRf, OXycodone or a pharmaceutically
acceptable salt thereof; and a 3 27 OCT 2005 WO 02/ 087512 PCT/ US02/ 14024

di spl acenent | ayer conpri si an osnopol yner ;. and. a semn per meabl e wal |
surroundi ng. £hEE; FRYRE oF e BT FOEUh e S RERAGE & SEEBHCY her ei n for the
rel ease dEatagpgn @%;quqgil@ps in patients requiring such treatment which method

includes administering to a patient an efiective amount of oxycodone or a pharmaceutically

acceptable salt thereof in a sustained release dosage form as described herein.

In certain embodiments, the invention is directed to the use of a sustained release
dosage form comprising a pharmaceutically acceptable matrix comprising oxycodone or a
pharmaceutically acceptable salt thereof and a sustained release material in the production of
an analgesic preparation for oral administration to human patients on a once a day basis, to
provide an analgesic effect for at least about 24 hours and a mean Cz4/Cyyax 0xycodone ratio

of 0.6 to 1.0 after administration at steady state to said patients.

In certain embodiments, the invention is directed to the use of a sustained release oral
dosage form comprising a bilayer core comprising a drug layer comprising an analgesically

effective amount of oxycodone or a pharmaceutically acceptable salt thereof; and a



pharmaceutically acceptable salt thereof; in the production of an anal gesic
preparation for oral admnistration to human patients to provide an

anal gesic effect at |east about 24 hours after oral admnistratiomagrT 2005
steady state to human patients; and to provide a nean C24/ Cru oxycodone
ratio of 0.6 to 1.0 after adm nistration at steady state to said patients.
In certain enbodi nents, the invention is directed to the use of a sustained
rel ease dosage formconprising a plurality of sustained rel ease matrices
conpri si MPBEEBdone or a pharnaceutical ly accept EBFESWYMH t hereof and a
sustai ned rel ease material, in the production of an anal gesic preparation
for oral diapheempndtverroinpriving en Gmppetvivenind @ perapegirelie walldaryoulsingiths, t o provi de an
anal gesi @ua@érfc&@ﬁavﬁlgnxpaasageue@cﬁ;poszcﬂm&}awo?ma%ﬁs ofQkidb mera'fst ration at steady
state to _human. atl etr;]:t,I Pﬂagd togg g N oxycodone ration of
0.6 to 1F méf'f“i“%?a SRHREY: P & P8 Ctéﬁfl ﬁné“éai‘i?s‘%?rﬁpf“é ‘Pdrsaid patients. The
term" Crmra-l'adla@stratﬂontshmedﬂfhmfepmwesanme#mqy’n@sttleaglamr?&h@mncent rati on of the

drug at E@e‘ré}ﬁ%x}ﬁdﬁﬂh& awﬂﬁd}ds@a%télﬁmdaﬂ'ﬁa%n‘{saelnd toldidk 8Flln CGhd.. @S 11 is used
herein is the pl asgaﬁ[tg? ation e drug at. 24 hours after

adni ni st PREIBI 25T R strgfion ttSte? SHELFTARYEI is the time period

which el apses after adm ni stratl on of - the dosage formuntil the plasm

concentrati O&C%Jehsocﬂﬁéag R hRhdds lstdb&tedtyﬂm@aséfams@ﬁml&&ncent ration within
t he dosi n(?c_z‘%gﬁ terva _ The term "Ws0" for purposes of the present invention is

the duraf B EP PRI Y Ofﬁ‘f*t&‘%‘i‘?ﬁeletﬁ‘i?ﬁ‘&? Tsl”gf’t“?rﬁlﬁ%""é?"é"“@&i?al to or greater
t han 50%lefmatdniceiieaicridnek htretidnustiherelepanaenbl, érthd pgodastrestm ned by | i near

i nt er pol %Jnggtm@;regaﬁﬁom%% ydﬁﬁlm%mm%guemm%@%@ bfaneto piilkd erence in time

bet ween t he fsf‘? or onl % | ope Crossing he | ast (or only)
downs| op& BHFEEFHE Tt B prs °51115‘F’ﬂ‘1‘5§a“°’rﬁéte‘t‘déftﬁﬁmé2‘ﬁ7“0m “ratio" is
defined paientpud pasesi ohetnlis/ Gi.caenbndmiseptliconl.asftdrd ratio of t he pl asna

concent r aduiQiaRh adsREiy dhid & @b pédrour s after administration to the highest
pl asma concentration of the drug attained within the dosing interval. 4 27

OCT 2005 WO 02/087512 PCT/US02/ 11021 The term "USP Basket Method" is the
Basket Met hotGhedescChdied it inuskll Brein Pha highesiofiena cond@ddtiof d383)ug her ei n

i ncor por atapel Buintefldieipneava. The term "steady state" neans that the anount of
the drug reaching the systemis approximately the sane as the anount of the

drug | eaving Qe system. Th stead he patient’s body
elimnates the dﬁistmno&‘ at% appr (L)hfﬁelr?nt ﬁpas?%coxcselgrr?% rOZtth & d%l gttz ? 6 drug
11

The term “Tmpa” as it is used herein is the time period which elapses afier
administration of the dosage form until the plasma concentration of the drug attains the
highest plasma concentration within the dosing interval,

The term “Wy” for purposes of the present invention is the duration over which the
plasma concentrations are equal to or greater than 50% of the peak concentration. The
parameter is determined by linear interpolation of the observed data and represents the
difference in time between the first (or only) upslope crossing and the last (or only)
downslope crossing in the plasma profile.

The term “Ca4/Cax ratio” is defined for purposes of the present invention as the ratio
of the plasma concentration of the drug at 24 hours after administration to the highest plasma

concentration of the drug attained within the dosing interval.



beconmes available to the patients systemthrough absorption into the bl ood
stream The term "sem perneable wall" for purposes of the present invention
means that the wall is perneable to the passage of an exterior flujdjiBump
as aqueous or biological fluid, in the environnent of use, including the
gastrointestinal tract, but inperneable to drug. The term "expandabl e
polymer” for purposes of the present invention means a polynmer which upon
exposure to an aqueous or biological fluid, absorbs the fluid resulting in

a great erYHBEY32The term "nean" for pur poses of t h&CHP¥IENH i nvention, when
used to define a pharmacokinetic value %F Tm x) represents the
arithmetic meBf 9ul deSHdager dethalr bste aBaSliﬁht edhed Eb@fﬁ‘hﬁldam &P The phrase

" phar mac ershrinedpdei XXUEBPb)MAcE iabrated Hedfdidess, but is not l[imted to, netal
salts such as sodiumsalt, potassiumsalt, cesiumsalt and the |iKke;

al kaline earth netals such as calciumsalt, nmagnesiumsalt and the |ike;

or gani ¢ am neths igim ‘Steagiy cthte zrmcanps thapthdapionntifike dowglrgachingshasytimie sal t, pi col i ne
sal t, et hgg @&zﬁﬂax}nﬁesslaéatsmetaﬁlbxﬁtdzra@eh@mv&gmsgls&m qlmu@,saelsemxyl am ne salt,

N, N - di ben yl.e tl% dllam ne.s |t and e1 tenr% 9{51 c acid salts such as
hydr ochl oFEg&® e ?5‘?‘}?&55 ° Lﬁaft?ﬁ‘é’x’matﬁc ﬁagieéa Y ®like; organic acid
salts sudiqcoalssaﬁf@llabiafpéw PHiCHs ezﬁtem fhr%lzhabdomemaeét bipwl strepgil eat e, fumar at e,
tartrate and the | i ke; sul fonat es such as nethanesul f onat e,

benzenesul fo p-tol ue ulkrE{onate a}ﬂg the like; am o cid salts such as
arginate, as Slfeﬂ? ar 8™ PTPURE YA PIPREVPEEERFETRER OF THE | NVENTI ON
| n cert aiwll growdibien ths posfagt ¢fan prieioeiiid, susl errttieows, or blokgicli Juidimed r el ease
dosage f GhdthviRhrit 68, idldin Y bdskdhtds @l BAS Quf iRpEmOble Xdgodone or a
pharmaceutical ly accept abl e salt thereof, en neasured by the USP Basket
Met hod at 100 rpmin 900 ml aqueous buffer at a pH of 5 27 OCT 2005 WO

02/ 087512 PCTSOR/ “txpaRdblh ptlymee nfol p@pasicef Ahe?pragent 3E@niph fieem 0% t 0 about 40%
at | hourpeiyhérMmcRBON Exp&¥eetidanaRRME or bldbcatuid, HREYs e thiauaReUt 20% to about
80% at 8 hours, from about 30%to about 95%at 12 hours, from about 35%to
about 95%EF ™ hrs, and greater than about 50% at 24 hours. In certain
enbodi nents of the present invention the tine period during which oxycodone

bl ood I evel s mftetnerﬂmedamfaips{pssag Bme Bleset e@dﬁbnstv%a)se@foedesﬁeeat er than or

equal to ZSO cokonfxe'th X I resen Iev leh(%;lr-%a% value mez)surcgﬁﬁ%r be 4 hours or
greater, Ppreferan y b houre e? Gt BafErmety B erPams ents, the tine at

whi ch oxy’e‘ifﬂtcvﬁ@hm"bod | evel s reach their

The phrase “pharmaceutically acceptable salt” includes, but is not lHmited to, metal
salts such as sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such
as calcium salt, magnesium salt and the like; organic amine salts such as triethylamine salt,
pyridine sait, picoline salt, ethanolamine sait, triethanolamine salt, dicyclohexylamine sait,
N,N'-dibenzylethylenediamine salt and the like; inorganic acid salts such as hydrochloride,
hydrobromide, sulfate, phosphate and the like; organic acid salts such as formate, acetate,
triflucroacetate, maleats, fismarate, tartrate and the like; sulfonates such as methanesulfonate,
benzenesulfonate, p-toluenesulfonate, and the like; amino acid salis such as arginate,
asparginate, glutamate and the like.

DESCRIPTION OF THE INVENTION

In certain embodiments of the present invention, the sustained release dosage form
provides an in-vitro release rate of oxycodone or a pharmaceutically acceptabie salt thereof,
when measured by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of



maxi mum concentration (T,,,,X) is about 2 to about 17 hours, preferably
about 6.5 hours to about 17 hours, nore preferably about 8 to about 16
hours, and even nore preferably about 10 to about 16 or about 12 t27qg$ @
16 hours after administration at steady state of the dosage form t
enbodi ments of the present invention, the dosage form provides a C24/Cm.
ratio after admnistration at steady state of 0.6 to 1.6. aratio 0.7 to
0.99 or a, ratlo of 0.8 to 0.95. In other enbodi nents of the present

i nventi onYOt¥&%osage form provides a C24/C, rati FAUBE4RHmM ni stration at
steady state of 0.7 to 1.0, aratio 0.72 to 0.99 or aratio of 0.74 to

0. 95. | nheesh aibaneTrbadi MRk fomdl% bhBouptes anthoifen tHotig% fohsoudosage f orm

provi des 78w &d4bdes, from bidhi 20%8f db&ift sBOITE Rbusd £ 1008 3% wab&RskY, state of 0.6 to
1.0, ar %Ldrsofrtg% o&t95/0 to%gou?§5°/aat E)OUt %teatgr t% Eb%utfg%%ﬁm%nlgs a ( ™ X) of about

6.5 hours to a hour's, hours, ~about 10 to about
16 hours or about 12 hours to about 16 hours. I n other enbodi nents of the
present i nv&heirBiA, embpimepisedfee poteph Brepiandbs tige eoipd Guiph PRigt af t er

adm ni st pxtcedor bippd kyedsdefier simistatioh at@teady statg) afe Meatenthenatr ppi2lGe 726 t 0 0. 99 or a
rati o of oDithe dadiurd) b1IO& [BRU(TR 74od) -may b8 4 ADGUIGr gZeates) priably 6lhbukotr S. I n certain
enbodi mepf.g.0f the present invention, the co-adnministration of food will

not i gni 1 cntl, mlgal%z;m&g tﬂs 4 ARG o&gsdoﬁﬂosyé 195 QxxCAgone absorpt i on.

The sustai ne ease && fé@_ﬁfnhggnventlon i ncl udes
fron1aboﬂ?menf%”35ﬁﬁT to gﬁﬁ By i BT T al |y accept abl e
sal t theF‘é’(‘j@f”@%"“gmm@%fF@B’élé‘PPéfS Hyepe H‘P'&F i g yven PP@P@FGQIB\Y)?b"Phe sust ai ned

rel ease & mkbodolganaoftd? mabrfut toheurprfiesdninisiativertsteadn state pigheyideage f r om about 5 to
about 50@&my oxycodone or a pharnmaceutically acceptable salt thereof, nore
preferably from about 10 to about 320 ng oxycodone or a pharnaceutically

acceptabl e sgl LohilehoaleANneuen tm,ﬁmprm%fd@sragt}sas FJvf&QQ@@S?Ht 10 to about 160

my oxycod de 1. 6 27 OCT 2005
WO 02/08 %ﬁﬁ?&ﬁﬁ qgﬁ%ﬁ*# %%ff B?erf%%ﬁﬁmara° ? t he sust ai ned
rel ease & &b@“?ﬁ?ﬁpﬁFmFﬁ%mbwg§§ﬁW@mPﬁJ§HPF§%‘EBHBWP?@SZVQBn1about 10 to

about 166ptfepadpisteice atyipdy oot Pt tdé0crmate?. 72 &flidwar efie ofddimt of oxycodone

or a phabficeutically acceptable salt thereof other than the hydrochloride
salt. The present invention includes a nethod for adm nistering from about |

to about 6401 RELHmLOXNERIGRE pkn:dnRIREH, FB G SRl rticacceptapl e salt t her eof
on a oncgy affi@ydrd% o by DR BB 104 1%%73;( 0.564rl.§f60qk 0@ N 10 accordance
wth t heOB O of gbeou 6C 5 IB%E %ngou?{ﬁmuré %gout SSto about 16 hours, about 10 to

about 16 hours or about 12 hours to about 16 hours. In other embodiments of the present
invention, the dosage form provides a Cy4/Cpyy ratio after administration at steady state 0f 0.7
to 1.0, a ratio 0.72 to (.99 or a ratio of 0.74 to 0.95 and a (T} in about 2 to about 17 hours.

In certain embodiments of the present invention, the co-administration of food will
not significantly increase or decrease the extent of oxycodone absorption.

The sustained release oral dosage form of the present invention includes from about 1
to about 640 mg of oxycodone or a pharmaceutically acceptable salt thereof {e.g., oxycodone
hydrochloride}. Preferably the sustained release oral dosage form of the present invention
includes from about 5 to about 500 mg oxycodone or a pharmaceuntically acceptable salt
thereof, more preferably from about 10 to about 320 mg oxycodone or a pharmaceutically
acceptable salt thereof and even more preferably from about 10 to about 160 mg oxycodone
or a pharmaceutically acceptable salt thereof.



herein. Preferably, the nmethod includes adm nistering fromabout 5 to about
500 ng oxycodone or a pharmaceutically acceptable salt thereof. The nethod
of adm nistration according to the present invention is particularl )Z _
applicable to the treatment of acute and chronic pain, particul arlyZpdih 2005
associated with term nal disease such as cancer; chronic backpain; and
post - operative pain. DOSAGE FORMS In certain enbodinents the oral dosage
formincludes a sustained-release material which is incorporated into a
mat ri x alVyh§oF¥2h t he oxycodone or pharmaceuti cal | JCHERMHDl e salt ther eof
to provide for the sustained release of the oxycodone. The sustai ned-rel ease
materi al Ny mehdpebiapd erdogimets, ekl Ididiseasosdle Soh @ the Prgenor 2l  dosage form
of the PLESERE conlpRYE HolnClbofTBY BE.bE: ABR 00 SodHe A Hobiforias BNEY OF dS, matrix

mul ti par L) Gl 3LeS &heicodil & D pSORELSES, QX VERUONE, OF (@, Phatmaceut i cal 1y
accept abl 8 2T PRET SOFOLR A2 BHETS BN FETPEas & T 1% Mhhfth may be
corrpress&‘ih‘i"Hf"Hleéfd‘t abl et or encapsul ated. The oral dosage form of the
present invention may optionally include other pharmaceutically acceptable

i ngredi ents (Ths @espnt divdnti@ribcudeshingthed By adpdditatianfren abbuthine dewtss) etc.). In
certain egheaiys®bicSor 2 phembutalg asa@Blefsat M:edt oh henRhasehkis kwention may be an
osnoti ¢ ﬁﬂéﬁ%e@ﬂf@i&%ﬂa&%@cc&%& R ol BRLACANRO baraRERQRULLPN as one of the

| ayers of a ilayer, core for pushi.ng oxycodqgn har.maceutical |y
accept ab eerei%a]%fﬁ%ertheeo © “"rdo“rlﬁl'fdﬁse'2“1‘1“61t 5%?“%%“& %mﬁas(r)lg %’O'ge%B pet meabl e wal |
conposi t PHFCIEROF HRIATTRITEICP el s2hfhE%i n the wall has at |east one exit
nmeans or passageway for delivering the oxycodone fromthe dosage form
Al t er nati vel Yhe tobgodcdt @mpiistrithe 2ceridt ite teogage Hvention rayxodgy | se a single
| ayer cob@licablaGd thditRgment GO ButeQhnll @Blodi® bfa Sty faikh asnda@xympdone or a

phar macewtdieakileYse 3k SRR &rofi@bickpalnBE §Qfopellielgh abl y the dosage fornms of
the present invention provide an analgesic effect for at |east about 24

hours after adm nistration. é %7 %! EEOS WO 02/ 087512 PCTI US02/ 14024

SUSTAI NED- RELEASE MATRI X F Sh one preferred enbodi nent of the
present invention, the sustained release carrier. may be incorporated into a
matrix with PhE)30Gmse s P=h iRt e ¢ V‘S@B@éﬂ%‘%ﬁ"ﬁ“@bl t thereof

whi ch mat*iFkis BrarRerad 4ot patiXpong ik the pruepdens reRlemegptictlyacsriodone. A

non- | i m saltrtberdof &t profidedor thabblenalusicad petie relcedase Thatugrindgirgeaghi ch may be

i ncl uded mitariadma St Sy ddphetd: ¢ alR@EiEc MakdidX Tac@ardtiageffotmoftHagreieayent i on i ncl ude
hydr ophi kdv&iti@Ngth0be Bk QRin@es, spheroids, matrix multiparticulates, etc. which

comprise oxycodone or a phammaceuticaliy acceptable salt thereof in a sustained release

matrix, which may be compressed into a tablet or encapsulated. The oral dosage form of the
present invention may optionally include other pharmaceutically acceptable ingredients (e.g.,
diluents, binders, colorants, lubricants, etc.). :

In certain embodiments, the oral dosage form of the present invention may be an
osmotic dosage form having a push or displacement composition as one of the layers of a
bilayer core for pushing oxycodone or a pharmaceutically acceptable salt thereof from the
dosage form, and a semipermeable wall composition surrounding the core, wherein the wall
has at least one exit means or passageway for delivering the oxycodone from the dosage
form. Alternatively, the core of the osmotic dosage form may comprise a single layer core
including a controlled release polymer and oxycodone or a pharmaceutically acceptable salt
thereof.

Preferably the dosage forms of the present invention provide an analgesic effect for at
least about 24 hours after administration.



materials, such as guns, cellulose ethers, acrylic resins, protein derived
mat eri al s, waxes, shellac, and oils such as hydrogenated castor oil and
hydr ogenat ed vegetable oil. However, any pharnaceutically acceptable

hydr ophobi ¢ or hydrophilic sustained-release material which is capabllél dfts
i nparting sustained-rel ease of the oxycodone or pharnmaceutically acceptable
salt thereof nmay be used in accordance with the present invention. Preferred
sust ai ned-rel ease pol yners include al kyl cel |l ul oses such as ethyl cel |l ul ose,
acrylic aPR¥tRacrylic acid polymers and copol ynmBFEYSIHH®4cel | ul ose et hers,
especi al Iy hydroxyal kyl cel | ul oses (especially hydroxypropylnethylcellulose)
and car oxyal kyl cel sustasatn-RELEASH MAURBCropNGr andnget hacrylic acid pol yners
and copol yners include nethyl nmethacrylate, nethyl nethacrylate copolyners,

et hoxyet hyl Ifr?&rﬂ gerf%]e(?‘%fcl%dun@\%tQYlhe geth S\I’egtionttﬁe lehe\élrel e c )ioet hyl

met hacryl at anqget at e, ate copol yner,
pol y(acr y*f Eé ‘5%0 teg lwﬁléﬁ‘f" )?fyc%d"%f‘c‘ir%’mar’%‘f‘gf‘g& ?prt £ %? d al kyl am ne
copol ynerﬂme?fdﬂhﬂl%‘f‘ﬁwﬂq‘?’é hlgfsriatdagcase ot Yt Racr yl i ¢ aci d) (anhydri de),
pol ynmet hacryl ate, pol yacryl am de, poly(nethacrylic acid anhydride), and
glycidyl net haefiyndiblise RGtayERESnedCaEbOhdtip @hie figte atl@diment s utilize

M Xt ur es sQfindii¥eRd msth;eact&aleg{alﬂ{egm%%a %m&%&ﬁghﬁ@%ﬁwmk‘;&p&l@a&s in the matrix
O o e L BuERL Qi aabgu%s,r@ﬁlﬁasé 2 QoY ool B ol AGLL, aoeSUCR. erTDOd] TERL S,

ontrl of the oxycodone

t he bi nder

or phar nﬁk?g%ﬁ“ﬁéﬂlsl °ha383 Jii]N °"’§t8’f ‘fﬂ a"f‘ L@P@B‘F‘eg Yeé?ﬁ’ °rf’é1 ﬂ‘éef’?i’l ned-r el ease
matri x. nypa%m%faﬂ?%llw veRtabls Perpavisor Bydspiniretstainsd-slepsa matprigl VY uded, it is

pr ef er ablsycambl of inwertifier tdinedagtlagveallt thareelyosdont rephirmacprtically acckabiey aci ds, fatty

al cohol s salaietofihaythel tisedin @dcortidhe: witime:. prefonaifRhts. Prdfdhed wesnddeaawax, car nauba wax,

stearic Eﬁﬂmdzrsaﬂlglu&t a@;rlc\éhm@éscgﬁbplas ehfitdulbles herfi® MAOtmdBaNL: {1 be exclusive.
I'n certarg, prel @é &J@@% Ekteﬁmersaesp%am'hpo@&%%]cglfulots\ég &&mg‘)f e hydr ophobi ¢
bi nder terl al s {hqc Ose) %h eferred

hydr ophoB & B REE¥ CaWﬁx5é

FRIYOB hﬁ% X Q}ﬁarﬁlée with the
present F%é’ﬁ]tyinifﬁ ‘inﬁcf"ﬁ?:lgm’dﬁ gelds prehy! | Bgerdna| We‘(‘@s"‘éﬁ@?‘a&s pecial |y

Ci e- C10) corsliphuy phayeil! oethacyylaisy b@rl|atrmte@ﬂwwlrm@apim#rwpeﬂ§%1hte,as fatty acids,
fatty al cehetg, wpthiodsty| wesbdiys ofthdalutey capiyder, paii(wetial addld veget abl e oil s,
nat ur al adgmeayiyhieicid; neaXegic add alpRdoyia! dsyhRRe pEyheBi Snetherdale) OCT 2005 W
02{1 Oggglgolﬁg M?Q@Ac Qggdrlwdgo%@a&%&%m& é@e B&}(E«étﬁhgﬁﬁ@dcﬁt of t bet wleen 25
an r C i r materials
fatty (aﬁ{;%%ﬂ{) 2% gl u%ha&i?i%e c ers. Ffe% Mb0ien g%

1C I ments. The oral
dosage f Bt

rego: sarlg mate m = %I g‘?"l \j
??? 1p*t egﬁﬁ}ﬁafeb \N%l f O ?glé?f‘ one digestible,
| ong chain hydrocarbon

The matrix also may include a binder. In such embodiments, the binder preferably

contributes to the sustained-release of the oxycodone or pharmaceutically acceptable salt
thereof from the sustained-release matrix.

If an additional hydrophobic binder material is included, it is preferzibly selected from
natural and synthetic waxes, fatty acids, fatty alcohols, and mixtures of the same. Examples
include beeswax, carnauba wax, stearic acid and stearyl alcohol. This list is not meant to be
exclusive. In certain preferred embodiments, a combination of two or more hydrophobic
binder materials are included in the matrix formulations.

Preferred hydrophobic binder materials which may be used in accordance with the
present invention include digestible, long chain (Cg-Cso, especially Ci2-Cag), substituted or
unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glvcervl esters of fatty acids,
mineral and vegetable oils, natural and synthetic waxes and polyalkylene glycols.



In certain enbodi nents, the hydrophobic binder material may conprise natural
or synthetic waxes, fatty al cohols (such as lauryl, nyristyl, stearyl,

cetyl or preferably cetostearyl alcohol), fatty acids, |nclud|ng Zﬁ g?%ﬁ
limted to fatty acid esters, fatty acid glycerides (nono-, & 03
tri-glycerides), hydrogenated fats, hydrocarbons, normal maxes stearlc
acid, stearyl alcohol and hydrophobic and hydrophilic naterials havi ng
hydrocarbon backbones. Suitabl e waxes include, for exanple, beeswax,

gl ycowax We¢H98¢ ' wax and carnauba wax. For purpoggguﬁwm?ﬁe present
invention, a wax-like substance is defined as any material which is

normal | y }srmbdadoxamauimrmdlt&gpe‘ntaif terecen Pt 2AAF0°Q atekedfdriad) Of @iendngof from about 30
to about H@0fydrobdbotiddad Ratkriaff @by edipRAHOMIARNLS, pdihed dRSe@® form conpri ses a

sust ai N Jyel.6aSE. ma]t;os - G9UTR) Shohdh, SXUSRANP Bl Pl UBREL Bl | ¥

accept abl e Eﬁ Itl ol e | east ‘one wat'er r oxyal kyl

cel I ul osélgES eh% mo’h %-C36, preferably Cie-Cl, ali phatl ¢ al cohol and,
optionally, at |east one polyal kyl ene glycol. The hydroxyal kyl cellulose is
pref erably alhgegeipxybodi@ients, dhe(gyropiblis bindse nptediab ey campote ragiral or

hydr oxy psapyticC @hded) | ftgyesleohdly dvuax yip aply Infyaitfly ktee}l] tdndse matdsblyespeci al |y,

hydr oxy etiiysarfiedidobtO &8y aclREin@idHsVut Bt 16 Blrattyl RASQNBmhye oxyal kyl

cel I ul 05 gyl odk Rfonb! B8 S 9 BbrialP BARGLAK BB DRSICL SN LA, Tnter  alia, by
the prec'éa%crm& 2O P%g fptiopfiopic 20 S SGocEdui red. The

eiry alcol an ¥ rolp obic an ]ixy TOp 1c ma ﬁnalg‘FAaw gY qﬁ

al i phatic FEoh aur styl al cohol or
st earyl aiwéfe?ﬁ?ﬂ Suifpble Wwf Ry 4911 V‘a‘ﬁﬁ’ %fhs?sr”é*d ROV FREAR é”"’bfmdt he present oral
dosage f errabaivgndiprpurotehel thet prisehmyentmnea waxHikphdistinge ialdiotdos agys cet yl al cohol

or cet ostm@tiay Ivhietl i€ 6dindlly sdidat @om thberdfre idd@asal haitng poitt cakad @kt i N t he present
oral dosage abRF Mok cBfindelr@t M8 8mnendS thelRPALe fork Yortph®s PELGh&e rate of
oxycodon%leaéa maXXGRLONE og@édkneroelaep%ﬁacgﬁ%ﬁy rascgpmbhe fmﬁaﬂ @ depend on whet her
at | east least %nx‘]p 9(3.1:%4‘ SDIuM%E}%onEagjgyceﬂ%lpsc at Hea?c one Elz- prefel ISG(EI t cf,rom the oral

dosage fof dfi&%gl ycol , the oral
dosage félr‘ﬂlﬁ F‘é‘f“&‘r’&%PRF“’%&Bﬁ?%{faﬁté’“%Pé{Ye\%@é‘We EEPSQS’hE”‘ éi‘ﬂ‘&lﬂf" 50% (by wt) of

t he al i pffapPier2tly cokdrxy Vel & ﬁ@W&/&T”RS?Feﬁ’éhgﬁlsy@&""lw&"?ﬁ?“@%@ﬁ’t in the oral
dosage hokanpriphlanthylizdulece i syedialive ygtekyedd! celwbosa | Thpdmmuntef &k etohol and t he

pol yal | cyhene igingakyl clrieat 8 Ipyessandia tdbdaget fortn et Wwelermalkeeuhter20% and about 50%
(by wt) @ifa, b pRbigd raﬁice,s@%odfowJnox}cedogaeauna@ﬁfs@feﬁmd efrpqdisa@mnt, the ratio of,
€.g. th%[céilkz ln%faﬁé fQIn&aJH%} Maahéﬁ?{dl 1%%5 LM LRSS opsteaf?}ﬁra‘iéohé% f.£sin to the at

! eaSt one rﬁ‘cufalr? Xxiar'éféri%d 911'{1 O mentsl 91' éresem ora. Fglo ? O¥rl'(1: owever tge ar.pleas% to a

conS|der5% or oxycodone sal t

from t he 2P AEAbRIHY G alCPI??l %réf"fsé?f"ﬁl a&ﬂtl?baher?&ﬁ’f‘g of % aﬂ‘ﬁl“‘?"t?kt‘fi'fm t’he hydroxyal kyl
cel | ul osd&epsseptpet distep Fear ey begleemist: Aher rabiiid mvrese iyt otyedPrepet ween 1: 1 and
1:4 is preqxgedadsaltwldads rauirdt k oayofso ljeewemrwhithe at lesstbnd p@yalkglerrg particul arly

pr ef er r ediycois3fesédh o2QBnt from the oral dosage form. In the absence of atleast one

polyalkylene glycol, the oral dosage form preferably contains between about 20% and about

50% (by wt) of the aliphatic alcohol. When a polyalkylene glycol is present in the oral dosage
form, then the combined weight of the aliphatic alcohol and the polyalkylene glycol
preferably constitutes between about 20% and about 50% (by wt} of the total dosage form.

In one preferred embodiment, the ratio of, e.g., the at least one hydroxyalky! cellulose
or acrylic resin to the at least one aliphatic alcohol/polyalkylene glycol determines, to a
considerable extent, the release rate of the oxycodone or oxycodone salt from the
formulation. In certain embodiments, a ratio of the hydroxyalkyl cellulose to the aliphatic
alcohol/polyalkylene glycol of between 1:1 and 1:4 is preferred, with a ratio of between 1:2
and 1:3 being particularly preferred.



WO 02/ 087512 PCT/ USO02/ 14024 I n certain enbodi nents, the polyal kyl ene gl ycol
may be, for exanple, polypropylene glycol, or polyethylene glycol which is
preferred. The average nol ecul ar weight of the at |east one pol yalk§]Tefs;

gl ycol is preferably between 1,000 and 15,000, especially between 1,500 and
12, 000. Anot her suitable sustained-release matrix conprises an

al kyl cel lul ose (especially ethylcellulose), a C22 to C36 aliphatic al cohol
and, optionally, a polyal kylene glycol. In addition to the above

i ngr edi eMt&204>13 st ai ned-rel ease matrix may al so c8AVEIH!4K i t abl e
guantities of other materials, e.g., diluents, |ubricants, binders,

granul ating aids, colorants, flavorants and glidants that are conventional

in the phar meeat,heﬁtodﬁretts tﬂe@ogttlg/eﬁe fiRof A ht, Iftretﬁlptehﬁxypto agation of a
solid, 5%{58' 9%915&@)1399 Pl Rk g?%%%«%tﬁ&a%m%cn%?ecg N tof Qip invention there
f

IS provi I nv a process for
the prep aé‘t‘i“?)ﬁ"hﬁ'fkylénes%fcf’ s p’g%??lél ‘ﬁ‘é‘ﬁ“ﬂ@ é é?anSp‘ETB' %Bﬂéwelerbr m according to
the presel?*ddAs®@¥ti on conprising incorporating oxycodone or a salt thereof
in a sustained-release matrix. Incorporation in the matrix nay be effected,
for exanpl e, Ayther(sakable i rddadNdt@S comPARS iaS lakPcalillod Gapécia®ne hydr ophobi c
and/ or hyglf, Qalmoie? G CTR & d1Bhatic Ahdi Bld, JpRShly, ARAURYIER ge0r. @ Wat er sol ubl e

hydr oxyal kyl cellul ose) toget her with the oxycodone or pharnmaceutically
acceptable s f m xi ng the | east . one hydr ophobi ¢ and/ or
hydr ophi 1 i ¢ 3&?‘&“;“!"&‘ tQh&d‘hé" igrepigns: grsasﬁme@?‘eﬁﬁet’tt%mtye‘%f {0 C12- C36

al i phat i cuigble @pstities ghether ayetgt icdn dlitepts. Bhimtse 8oy saniimhafi ng t he granul es.
The gr anublesntaiavolss 4nd gliveds bt am pyevepfientlhethpphawectuticalstwel | - known t o t hose
skilled in the art of pharmaceutical fornulation. For exanple, in one
preferred metfgder b BeniBAR & IratidkBY B SolfaOdutiRitkal¥e e v GbRRULAL | NG hydr oxyal kyl

cel lul os 1 o) |t I rticularl
pre ‘ erre?&% Eg)drﬂls %vé?& ﬁ% rggigs%edsfi méﬁthltilpect"@tu% prefsénﬂm@m%gat { dod du¥| hg the

oS TSl b1 2P SRSl TR Sl M L ldded aurin
bet ween PiesepiingRtpn 8"“5’“%‘?%%“90’?‘]4’@ °EPf"Sﬁ°We‘1‘ FAlt thsreot iR a si%delsife or oxycodone
salt. A gesEaiqyedaye|inthepatinmay betfe, &t%‘anmblﬁrepar ed by, e.g.,
mel t - gr anul at@@)dnmag ghmles conpXtings legnont Brlnphdyisesd/orGeduehidit ytstiahel t - gr anul ati on
t echni qUES set RMOILWR (SR o el sahibROFAGydIRYL cel@bselhodiinevapleikzodbder material ,
€.0., 2 MR %amARtihRCOLRYiAlt BG..28 Powdered drug therein. To obtain a

sust ai ned re'@%&n %g@%ﬁ nytyaﬁ%hmy tg%posﬁﬁcaﬁxﬁetap SggLPOr ate a

hydr ophobi c ose or

t
wat er - i nsgff‘l'“ﬂﬁlmg Y PIC Do ﬁ%ﬁP° 7°ﬁctl rml ten wax hydr ophobi c bi nder
materi al . Exéﬂ'ﬁl’t@?“bfm%?ﬁ%st%ﬁ“ﬁ%ﬁaﬂ%lt‘?é?@“ ‘F;or nul ations prepared via
mel t - gr anul atThogrrazbeinibgdewedhy anf o thy drocadurgs, welliknowy, t&thosPaliitedin No. 4, 861, 598.

the art of pharmaceutical formulation, For example, in one preferred method, the granules
may be formed by wet granulating hydroxyalkyl cellulose/oxycodone or oxycodone salt with
water. In a particularly preferred embodiment of this process, the amount of water added
during the wet granulation step is preferably between 1.5 and 5 times, especially between
1.75 and 3.5 times, the dry weight of the oxycodone or oxycodone salt.

A sustained-release matrix can also be prepared by, e.g., melt-granulation or melt-
extrusion techniques., Generally, melt-granulation techniques involve melting 2 normally
solid hydrophobic binder material, e.g., a wax, and incorporating a powdered drug therein. To
obtain a sustained release dosage form, it may be necessary to incorporate a hydrophobic
sustzined-release material, e.g. ethylcellulose or a water-insoluble acrylic polymer, into the
molten wax hydrophobic binder material. Examples of sustained-release formulations
prepared via melt-granulation techniques are found, e.g., in U.S. Patent No. 4,861,598,
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10 27 OCT 2005 WO 02/ 087512 PCT/ US02/ 14024 The additional hydrophobic

bi nder material nmay conprise one or nore water- insoluble wax-1ike

t her nopl asti ¢ substances possibly mxed with one or nore wax-1|ike

t her nopl asti ¢ substances being | ess hydrophobic than said one or nbfd&CT 2005
wat er -i nsol ubl e wax- |ike substances. In order to achi eve sustained rel ease,
t he individual wax-like substances in the fornulation should be
substantlall non- degr adabl e and i nsoluble in gastr0|ntest|nal fluids
during t f&% ﬁﬁfﬁal rel ease phases. Useful water-inEoFt¥¥E"tax-1i ke binder
substances may be those with a water-solubility that is |ower than about

1: 5,000 (Ww). The preparation of a suitable nelt-extruded matri x accordi ng

to the present; Ia&m&murg&ophmy,bmﬁ&rma@emmiyempﬂ&l Mder thie: shgps of bl ending
t he Oxycgﬂmﬁ Q. ﬁ@%ﬁe%%%fﬁc § %kméés %E&E%I%Q'ﬁthso%etor Em%f»?&f together with a
rel ease nat lp T

sust ai ne er| rial to obtain a
PonD e HERTE Bt 5SRO RS 1P & T FHEHRMN B ¢ 0

t enper at dkesubypmees-dp eer te erhigye ugseet redigtet Bhindinduahivaclike ebsesi%i ent 1y to
extrude ttivdormalatien stiplié be substntialy my-degnavelgreme oepdublriigastomtestmaltfidn  ext ruded, e. g.,
usSi Ng a tdwfing-tiedfieAlNredXde pHAQT Usefud whiarfifblutgd ¥ &NMS bindsh enbaxkdswdpbe | s preferably

cool ed amswgaw&gomuhgwﬁg&w&mgbgﬁIQmOva)rreans known in the art. The
mat i Xl U AR bkGHERLPS oAl LOERIENh Rgméonﬁng ty@LE;ﬁ%n%mThe extrudate

r ef er abl r nd provi des
DLt af nedHrog Baels Beliro 50,728, 4b HEEP BhaPEEE, o1 BRFVGSH bt Aol e sal
t her eof fagseptzblersplfrhersedy ’iO%FéPeb’l‘”ﬂa{‘ sysinek re‘é"d‘?)ﬁﬁte“aéﬂldﬁﬁfﬁf‘?’%bly %H“‘Ebt i onal process
for prepariend tq $heaime hamogsutqus) dedurd. Ghardmetanons mofure indheppaadtta i nventi on
i ncl udes tahipereiGe Isyfficiant @rat Mgst iséfted t@rmiext miffedntaohstcide plRkobhe TseiSt ai ned r el ease
mat eri al estibg mugzﬁ&dmﬁxt% lssfﬁéntex&daar 8L using B Ui Br&PhdnRA ko Binnder materi al ;
heating tﬁlﬁds cﬂ%“é ?cg\;le 20h H%t‘&gnu‘idﬁﬁ‘rn&%rt@%?q{?gpﬁethure to thereby
formstr St Thta }nxmumlpar&%&ﬁfrf ena&‘\{lééh%ﬁ)a%mt%m?ﬁ%% ﬁ‘?“s m xture,

cutting t & st Fatias ™ avin si ze from about
0.1 mm t &EBBkEseemaier o Fam abovt Hi ‘H@b"%ﬁ‘ﬂn rpqu@F%s?‘?‘??PffleﬁﬁPf doses. In this
aspect ofthetonsodopssbaraassutigelly adceptablp eqlyhogcofipi afimsupstioteah eifieteitebiut ng procedure is
real i zed24Rugst i ci zers, such as those descri bed above, nay be included in
melt-extruded matrices. The plasticizer is preferably included as from

about 0.1 to ghRHinB8%RYoMgLEhtz A mek Qﬁm&%tfﬂﬂu?ﬁlanc% hyelfhe nfraceut i cal
exCi pi eNtge 6 gxc]ﬁdets ch'tly fme% é)rmtch+ ¥ aﬁ@é}%h%h §@La§e flavorants,
fﬁ 1‘13. I Ele r

| ubri cants aq the co one Or S geéfna(%ld 0 nonnl b er | ease matri ces of
the pres®it i nveRMTGH The'd depend upon the

desi red hern%%ﬁﬂgw@r%terfeﬂ%thseorfaoémmmﬁ“fe Bl e

strands containing the homogeneous mixture; cutting the strands into matrix multiparticulates
having a size from about (.1 mm to about 12 mm; and dividing said particles into unit doses.
In this aspect of the invention, a relatively continuous manufacturing procedure is realized.”

Plasticizers, such as those described above, may be included in melt-extruded
matrices. The plasticizer is preferably included as from about 0.1 to about 30% by weight of
the mairix. Other pharmaceutical excipients, e.g., talc, mono or poly saccharides, colorants,
flavorants, lubricants and the like may be included in the sustained release matrices of the
present invention as desired. The amounts included will depend upon the desired
characteristic to be achieved.

The diameter of the extruder aperture or exit port can be adjusted to vary the thickness
of the extruded strands. Furthermore, the exit part of the exttuder need not be round; it can he
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The di aneter of the extruder aperture or exit port can be adjusted to vary
the thickness of the extruded strands. Furthernore, the exit part of the
extruder need not be round; it can be 11 2 7 OCT 2005 WO 02/ 08751277 geT 255
PCT/ US02/ 14024 obl ong, rectangular, etc. The exiting strands can be reducéd
to particles using a hot wire cutter, guillotine, etc. A nelt extruded
matrix multiparticul ate systemcan be, for exanple, in the form of

granul es, spheroids or pellets depending upon the extruder. exit orifice. For
pur poses 0P YA%@E!2 present invention, the terms "nel FCEXPRUWUFEI matri x

mul tiparticulate(s)"” and "nelt-extruded matrix nultiparticulate systen(s)"
and " el topR%s kieaaghiaARil e RRhd 16h8 Sin ®hadubea 8 bBticld Qsily 2 Mrwidl ity of units,
pref er abl yaM L dlidde & @nge of simlar size and/or shape and containing one or
nmore active ‘agents and one or nore excipients, preferably including a

hydr ophobi ¢ sustained  rel ease material as_described herein. Preferably the
nel t - ext r uded® FEK PIRAshmRx ptipariqpatzsgtem Gip pg. 195 gxagpplegin the for@ %bf  fr om about 0.1
t o about gPulpsrspheroiieegelistsdengndingeonathaiéxtvrdet exit opficef Fop pirpogdsofithe 0. 1 t o about 5
MM | n acdkksént Gmgntior, the SerihO “riplt-extrudelr BdtrdOeulidagituldtdisy” ol “melexdmdsded mat ri x

mul i par thieid SligSrRaRe BReAly G48OHBIE-ELGRN BBRANAMd Il kit % 81 ze range. In
certain AR B RSt h WM iR haTRlstopDfha ClihickiBbR olesi red. engths

and divided I'nto unit oses of. .t he ther ut 1 cal ctive agent w thout the
eed of | GRS A BT T ORE R PO Bd AR oral dosage
forms ar &lpreparelas dsprivad derndctepbletor @el-pxruded mopirrultppricperes - ext r uded matri x
mul ti par tWik b efteeznsopf emrbept 8.4 ppsahprs 12 Muyrin lexetigyll bave 4 disheieraf freny  of t he

mel t - ext rabghe o1 madbouts me Ih aghidtiot, | iCis alieamdenstopd Ihet fd acleckridad aatggel at i n capsul e in
an anduntmultiphiifultes €k HeOardr GeohnelfcaBinl fatinl W@ SWstagdned feliease dose when

i ngest ed QRGhiGART AC LRH1RYmay IR @ M BdldeRRd ehdatdi La shReANQLALT enbodi ment, a
sul tabl e AU Rl BAIEHELE: SILIUARA G | G COMPresSEd N0 an
oral tabl®t usi ng Bonvent.i onal tabl et ng e(ﬁu pmanf) Us] ng standard

t echni ques. Techni ques and conpositions for making tablets (conpressed and
mol ded), capseie@siqmbsbodinet sptdosageioms piyprepard i inplede an effeefive o descri bed in
Remi ngt ornmgunPhameiestoudtd madix mGipagindas witlifer cépsplc. Bzckampieds plorlity 1553- 1593
(1980) . lonthy exblt-axrodel entripnafigrticadesenl) Boilarelit » gddie capaleindatmeunntan be shaped
into tablgdsieRs s6kide dnQtkdlivd Sisthdned. rel3 @ whiQ. ndtst@bahd G&ilackdby Mesch, et. al . ).
Opti onal | Yo hBgnsWshai ned-rel ease matrix nultiparticulate systems, tablets,
or capsules can be coated with a sustained rel ease coating such as the

sust ai ned rel ease coatings described herein. Such coati ngs._ pref erably

include a sufFi*Byeent gt 2ot Mo PHoYi (6 Jptipgouiate extmdat

compressed into an oral tablet using conventional tableting equipment using standard

techniques. Techniques and compositions for making tablets {compressed and molded),
capsules (hard and soft gelatin) and pills are also described in Remington's Pharmaceutical
Sciences, (Arthur Osol, editor), 1553-1593 (1980).

In yet another preferred embodiment, the exitudate can be shaped into tablets as set
forth in U.S. Patent No. 4,957,681 {Klimesch, et al.).

Cptionally, the sustained-release matrix multiparticulate systems, tablets, or capsules
can be coated with a sustained release coating such as the sustained release coatings
described herein. Such coatings preferably include a sufficient amount of hydrophobic and/or
hydrophilic sustained-release material to obtain a weight gain level from about 2 to about 25
percent, although the overcoat may be greater depending upon, e.g., the desired release rate.
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hydrophilic sustained-release material to obtain a weight gain |evel from
about 2 to about 25 percent, although the overcoat may be greater dependi ng
upon, e.g., the desired release rate. 12 2 7 OCT 2005 WO 02/ 037512 R .
PCT/ US02/ 14024 The dosage forns of the present invention may furthezr7 Ve i%ae
conbi nations of nctlt- extruded matrix nultiparticul ates contai ning oxycodone
or pharmaceutically acceptable salt thereof. Furthernore, the dosage forns
can al so include an anpbunt of an inmediate release therapeutically active
oxycodon@bP*EMar maceutical |y acceptabl e salt ther &FY§H%r onpt

t herapeutic effect. The i medi ate rel ease oxycodone or pharnmaceutically

- accept abl e sadnt dosigh @RO0Fr tHIBYscREinveRHoR fBPfuAke Biolud® Bmbinaasns SERAL at e

mul ti par temuid%ﬁ& AR IR ARI RORAM o e PRGSO 61 ON the surface

of, e.g.,, ne Enﬁé”u ed, mat%l X ITU|1'[I. rticu atteg. e, Sust al ned-r el ease
profile I Phé e et PHEey FSPCATShE BPIRE™ RHUEHS S5™%an be altered,
for exandtegpeufisplly, a3ty FycdpRe A rbuTececall Asterphie rlt Berew & ARPéri al , by varyi ng
t he anpulrtapwfic pffeats Thecimmediate gdleate axgeotiane ot Peyrmagatically a@entablei sellent s, by varyi ng
t he anouniiersof maylvg cicapdtobi, &g nBtsepatat| multhyrtidules withih W gelon cafsuigddi t i onal

i ngr edi ent$ bdtoatR R 5BALSE, eRYmat dRidedEathiNeugiBtad. of manufacture, etc. In
ot her enbodi nents of the invention, nelt-extruded fornul ati ons are prepared

wi t hout the inclusion of t codone .0 harmaceuti cal.ly acceptable salt
t her eof, whi ¢h° PE*PETYEF ‘FT@’? ‘ggl%‘tnéer & %‘df%%’%&l%f'?“ﬁﬂg 2PV EHEH or nul ati ons
typi cal | Y flere FrREpleny Bwipe §8 grenabot sussinst-frisase qrterah oY y2riRe8pt abl e sal t

t her eof Bineyt et Pledgier estivevte htherhpates congifeas.nt ramsingntit émpek of and t hen t he
m xt ur e Wweadidpblobizendteaild] gttigdndlusionsfaéditicha ifgrediontdke emigiho\Wy pigkiesrse f or nul at i on.
Such f orfsmbddrengcii@yerdde advant ageous, for exanpl e, when the

t herapeutically active agent included in the fornmulation is sensitive to

tenper at ur es Inn%i%geeqnbfnrg&len%s()fittgem ge%ﬁgnh%eﬁ-g)grﬁgequbiuﬁ iomn%eerri arled and/ or the
retardant mater] al . i'cal helt-extrusron %r ucil on spy?fem suitable for

| 0] >
use in ad’ﬁ%ﬂ“ﬂ‘gﬁ‘é‘@“‘“\’ﬂ“t"ﬁ‘?‘? pragcodosie gerbrrmaceilicalit el In Rl Haeeta it abl e ext r uder

drive notdld hegafiagiovieraashe Spelarupfiens ORissitvant! batedheurecodnry ol , start-stop
cont r ol s phagmgendisntie toogptable mrltibebiof Hlepded todatberpyith chycktruded mapstreaterivli | | | ncl ude a

t enper at uficctheaiRtniighre @OWISE teblarddiiCrddr Rodrayilie 8 she mdaseabminieigeRsOr s, cool i ng
neans anGormil@RERA! W Kivhddgiaatiar adil, Ough aldt idrpeutit AN Gkitve Qfent he extruder. In
addi ti on, {88 PEOSMGLERN: seRNRE BB Weitirel REJHHE s AP YEGRHomICH as a

tw n-screw extr dsr V\QI (Eh copsi sts of two counter- rotating interneshing
maiena apngd/or ?rﬁtar ar matcrla. . .
screws enclosed wthin a cylinder or barrel having an aperture or die at

the exit thereof. The feed materials enter through a feed-hopper and are
noved t hr ougHyRigsbmelpgrpsion piuetiprosysiemewiabiinfer e dn fgrdays YilrtBugh the die into
st r ands \pheseathmantien ichledeazhitable exodey QI}'A@ ghotor having variable speed and constant

torque control, start-stop controls, and ammeter. In addition, the production system will

include a temperature control console which includes temperature sensors, cooling means and

temperature indicators throughout the length of the extruder. In addition, the production

system will include an extruder such as a twin-screw extruder which consists of two counter-

rotating intermeshing screws enclosed within a cylinder or barrel having an aperture or die at

the exit thereof. The feed materials enter through a feed hopper and are moved through the

barrel by the screws and are forced through the die into strands which are thereafter conveyed

such as by a continuous movable belt to allow for cooling and being directed to a pelletizer or

other svitable device to render the extraded ropes into the matrix multiparticulate system. The

pelletizer can consist of rollers, fixed kmife, rotating cutter and the like. Suitable instruments

and systems are available from distributors such as C.W. Brabender Instruments, Inc. of

South Hackensack, New Jersey. Other suitable apparatus will be apparent to those of ordinary

skill in the art.
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such as by a continuous novable belt to allow for cooling and being directed
to a pelletizer or other suitable device to render the extruded ropes into
the matrix multiparticulate system The pelletizer can consist of ZolJl&rsps
fixed knife, rotating cutter and the like. Suitable instrunents and systens
are available fromdistributors such as C.W Brabender Instrunents, Inc. of
Sout h Hackensack, New Jersey. Qther suitable apparatus will be apparent to

t hose of ordlnary skill in the art. 13 27 OCT 2005 WD 02/ 087512

PCT/ USO2/MABPH X furt her aspect of the invention i SCPENHIEY to the
preparation of nelt-extruded matrix multiparticulates as set forth above in
a manner which controls the anount of air included in the extruded product.

By control || ng ot 0RUe flenth s il HE Boballile '8 nL a‘#t? ? the rel ease
udi

e of e ReRdoll, o betapeutl Call b AGCEPLad e, SaLhficr eof ey be

al tered. the Mert-extruded

pr oduct |t§eeﬁF’éjﬁ‘éP‘é‘H‘c"r Ry ?i’“mﬂﬁ’ﬁﬁt%r“mw effpir dnglydad g e %i‘I'IP‘ii‘teet%%‘lelﬁi‘fés air during the
ext r usi oretpeidheaxyspdopher thorprotioglly accEbtpbic salperedf mavleetiingl | shed, for exanple, by
using a Leistritz extruder having a vacuum attachnment. The extruded matrix
mul tiparti cul ahe s PfeRedsed e AveiBE) teOneltBRuidA\bRAL: ARepddangat he Leistritz

extruder &Q%?(vh%lﬁ&bﬁtﬁ%@&%hﬁh@ﬁa&rﬂ?lh% e&%ﬁ&& ﬁgoﬂﬁoﬂéﬁé I'ﬂ§\41a g different

h I t bstanti al |
ﬁo%SLS?o&sw L i byé““&%a“‘s‘ﬁ‘%“’ﬁ““dééha"é‘éﬁﬁa"ﬁ fiian o1 oscope whi ch

provi des SAFISERRS @uliRFrytopprerated aﬁsordwg &% &G riHppD “Wcth“ St antial |y

non- por oustfderr msken vicows maides e owsltkxtryged a)queqt hﬁ@n%dsf@re@f plybieal t her apeutical ly
acti ve agbmdcteristied. &t paxtieulirothd dxeudaa fessufsantilly adnipomuspriepasgdiedeizhout vacuum

SEMs of tJies MatdaintngMelbdirhid didrdsedpt Bl ploRMAr AdsEN i RGndd}E- e¥dnorider under vacuum
appear V%yxogr@HPQ»Icﬁ subé}malfyhl‘é‘n E&UuL k&ﬁﬁ&b&%%ﬁ%déaeﬁge E%aéé%f{ﬂs’r e robust than

t hose nul 11[ ar.t been observed t hat

era euﬁca{llﬁ achv? a%e%Fliatgpe {0 e faﬁ]e '}(o)nnulau prcé)arf.d w1thoﬂt vacul

in at |east i‘on’‘under vacuum
provi des S5isakihy gefey J‘H‘B?aﬂ"%at??mfﬁp?‘ﬁija‘is’l"ﬁ ewaf ‘ﬂfimwm SRFEKCT s nor e

pH- depend@atth. tadribe maltipasigwair e o Yeoperarehuit ohpnphep arigerifulbiiout  vacuum
Al t er nat i pregird withing vavedat. Itdxstbeanabservpt trd inet ledsseqpindpranmmisbng) shie ng 0@

Vier ner - Pfekiside firdEr vadihil pro®ifids @Mex@idell btk mulkipart@:aiat gloducO/dMBc ARat S, a

spher oni Zjgg,A@a han itS coRHASe f8rRuiRiod b MtoulVacuiBE i X mul tiparticul ate and
t hen spheronlzed to produce sustained rel ease spheroids. The spheroids are

t hen optlona overc a, syst ai ned .r el ti ng by nethods such
as those % e o’{}et‘e"@ﬁﬁ‘g’?’% F2 H&Pﬂfﬁgé%’tgs ‘&E{F%ﬁﬁﬂ‘% rB‘g"used to prepare
the natr |5953‘Yrﬁ‘lt‘%“f"bart| cul ate

In certain embodiments, a spheronizing agent is added to a granulate or matrix
multiparticnlate and then spheronized to produce sustained release spheroids. The spheroids
are then optionally overcoated with a sustained release coating by methods such as those
described above.

Spheronizing agents which may be used to prepare the matrix muliiparticulate
formulations of the present invention include any art-known spheronizing agent. Cellulose
derivatives are preferred, and microcrystalline cellulose is especially preferred. A suitable
microcrystalline cellulose is, for example, the material sold as Avicel PH 101 {TradeMark,
FMC Corporation). The spheronizing agent is preferably included as about 1 to about 99% of
the matrix multiparticulate by weight.

In certain embodiments, in addition to the active ingredient and spheronizing agent,
the spheroids may aiso contain a binder. Suitable binders, such as low viscosity, water
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formul ati ons of the present invention include any art-known spheroni zing
agent. Cellulose derivatives are preferred, and mcrocrystalline cellul ose
is especially preferred. A suitable mcrocrystalline cellulose is,7forT 705
exanple, the material sold as Avicel PH 101 (TradeMark, FMC Corporation).
The spheronizing agent is preferably included as about 1 to about 99% of
the matrix nultiparticulate by weight. In certain enbodinents, in addition
to the active ingredient and spheroni zi ng agent, the spheroids may al so
contai n av®izagexz. Suit abl e bi nders, such as | ow vi $€BYsRAH2MAt er 14 27 OCT
2000 WO 02/087512 PCT/ US02/ 14024 sol ubl e polynmers, will be well known to

It hose s rlqdldb&cboiyfmts,mau mhaslm@wtoigmé skleh in ﬁpyﬁféﬁewmjﬂm Ebws@ ubl ef hydr gxy
ower a e preferred.

Addi ti on%diigggér wéif% §)§}OH§§§®§ %/10 %%@9%&&?7%&3?1%%%%9?%?9% wat er insol ubl e
pol yrer , Ad8%pEl; &F I_abe“é?ﬂ"e (A PRECBET e FOmiah 2 288 PR PP ffer, such as a

met hacr y FPeciade tapeatiqRplymae fyarabiceopadsise Fiphsre megpcrdicnif-etdpqnidtose. I n certain
enbodi nendpslyma, g etbtlaslinked. r el ease coating is applied to the sustained rel ease
spheroids, granules, or matrix multiparticulates. In such enbodi nents, the
sust ai ned- r elR388n eofB@hkdATs FBYinddMGdatbd6at8: WB5cRLa th 1S AlstiRlaGerRd €ri al such as
(2) 2 Ve shl BERQ! 0GR bl RuBHILL LULS, bl hELENnALGON0!: or (D)

shel lac or zer R, e coaling | s prefer i ‘de,rl ved Trom an aqueous

di sper si SHTSFY FEMIRAESHREBIE ngﬁ'gaé aﬂ&aia P EPL St “ﬁ‘ﬁ‘? & 4PN certain

enmbodi nmefitlsa f2itt 2lqosolpa Gdhelige gr 268 T enatingat Prefereblisdsgyed ifipa g0 39898 se spher oi ds,

gr anul es disparsiomedt tie bydrppirbltid pagited clebmime®ridonpri si ng t he oxycodone or
pharmaceutically acceptable salt thereof and sustained release carrier with
a suffici ent yPERHNEMQLindRE BIHEQUS) 0 W SRE B Qi rel@seipherdd:sKY | Cel l ul ose or

acrylic pOLIIRL: ot ORIl Al Bl LS%Shne | J:OMeARON A2 1O about 50%

e.g., ab £ g Q ﬁ%nl order 'to o l s{fgl ned-r el ease

f or mul at FER™22C FHEIGVEFE SEE LR B SAEE &8 * JPCpearey B ¥hahg upon, e.g.,

t he desi Figrirsioepleaseliylgttivloseronatylip prlymssitiyivtape Yighigpindvd pmphett he aqueous

di sper si &t abevti5004 e 2-nadom @ fo abfut 5% Gropior tla phtoma eftaipddaeleassdfeorpulat@al | ul osi c

mat er i al SheadvekcqaO lnyy B Bserl ol @leatel dagendihdkyphos eld, UleoRERd e rse|Sbeal Nned rel ease

mat eri al Gl of SubilcRet ih @ 26R8ds1 digerdidiCin8 W tihRe dr hednRAss sfer oi ds, granul es,
Or MRLT | oo R RALR M Bl 55 AGE WllisR) ohflodied, MECALIRA coisthaPl Y Dy vy of

exanpl e, one pr I | s ethylcellulose, although

[ cel | ul asi ol yne

the arti a0 W V%‘ zsa"btf)a(ragoéi Cz'i?hélg ,ﬂffaffls%lfl%erregasgeSP%ﬁode(’s)’s%r and/ or™al kyl cel | ul ose
pol ymer s HERFEats it E’H’F‘f 5}‘/’%“8‘,’“ SIRE W B PhheamRle: RoRBIASt i on, as all or
part of akfplresishehier oticelylone eldioerhntte egsap yall iaprissiate; tl otheine
commer ci edililyse capdipt albyleildeyel polumerslinsyp eresieaily einpletedy kioght louliose i s Aquacoat (r)

combination, as all or part of a hydrophobic coating according to the invention.

One commercially-available aqueous dispersion of ethylcellulose is Aquacoat®

(FMC Cotp., Philadelphia, Pennsylvania, U.S.A.). Aquacoat® is prepared by dissolving the

ethylcellulose in a water-immiscible organic solvent and then emulsifying the same in water

in the presence of a surfactant and a stabilizer. After homogenization to generate submicron

droplets, the organic solvent is evaporated under vacuum to form a pseudolatex. The

plasticizer is not incorporated in the pseudolatex during the manufacturing phase. Thus, prior

to using the same as a coating, it is necessary to intimately mix the Aquacoat® with a suitable

plasticizer prior to use.

Another aqueous dispersion of ethylcellulose is commercially available as Surelease®
{Colorcon, Inc., West Point, Pennsylvania, U.5.A.}. This product is prepared by incorporating
plasticizer into the dispersion during the manufacturing process. A hot melt of a polymer,
plasticizer {dibuty! sebacate), and stabilizer {oleic acid) is prepared as a homogeneous
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(FMC Corp., Philadel phia, Pennsylvania, U S. A ). Aguacoat(r) is prepared by
di ssolving the ethylcellulose in a water-inm scible organic sol ve?% and
then enul sifying the sane in water in the presence of a surfactan AR 245
stabilizer. After honpbgeni zation to generate submicron droplets, the

organi c solvent is evaporated under vacuumto form a pseudol atex. The
plasticizer is not incorporated in the pseudol atex duri ng the manufacturing
phase. Thus rior to using the sane as a coating, i s necessary to

i nti mat el YO FO¥he Aquacoat (r) with a suitable pl 5%?’%‘?’&‘8%‘ prior to use.
Anot her aqueous di spersion of ethylcellulose is commercially avail able as
Sur el eas etiktire, (HEhl i0 e© Mijutel Gth ,an \Wkgline ROtk fo Bealinsydquenid dispeddoS. A. ). Thi s
product i hidhl @P3E blY dirddGO EPBE aldated rdMa@Sphdidide rrahdMs 0ot R@ridli spersi on during
t he manuf 1ng . process. A hot nelt of a polymer, plasticizer (dibutyl
sebacate), and stabilizer (oleic acid) is prepared as a honogeneous 15 27
OCT 2005 WO 02/ 037512 PCT/ US02/ 14024 m xture, which is then diluted with an
al kal i ne sol Ueio8ir prfemid spbadimpisaefy e meesed Sai® i suhvcd elessh be appl i ed

di r ect | y magritiremmrising the vesthinedicras coatimphie r phamacegicaln abeemablegrerylimt r i X

mul t i par tgoBubraih@sing bt rot heited prefy Ry R dneriipdiyrenidsomiymkhandtyesent i nventi on,

the sust aidRegdydiebeassers, 0B tmyalnem@meg %yaagatﬂyhﬁetﬁae@taal mcfys& ease coating is
a_phar el | GRlldafteRia! Ln%mgcy%' s RO o obeh Wbt not 1imited to
{yﬁ"‘&’ aﬂ}

acrylic acrd cr cr | ate

cop)cl)l Iyrrerrgeltha%’?‘ﬁe ”‘gﬁe ‘%‘I}%ﬁf hpa@?ml f@gga%mgﬁmo"@f . rFé’ at)é pol y(acrylic
acid), pdrye ﬂH&“(E*PW‘F‘tE coRaLEner PP@’L(’H%}&‘I"FW/“H acidh caphydsidele, nd nglrdiyE opol yrrer

pol y( met mmethacrylee doadymetsat e) , pol ynet hacryl ate, pol y(net hyl net hacryl at e)

copol ynmer, polyacrylam de, am noal kyl nethacryl ate copol yner,

pol y(met hacr yth bdtai Glefrttd UMbEHihEHR) the ARic Pbiythdr Gydompd¥BL §Fa8d Wl ndtk& copol yners. In
ﬁg;tea' n I%%S%S Stﬂaﬁ@m% ot%@&sm%&% r@é%ﬂayrh!.tg cJ}QIErMQ?Ere L1 E:Bg{?éd iggof);ngpg g;e
vel | knovvn | ﬁre esc%{beg nge%§ "é]@é??l%%wnkﬁe h%lty %m Formul ary (NF)
XVI| as f"ﬂﬂ"f@“‘ﬁdﬂfy‘ﬁ‘ﬂ‘i P gethagi ?%F%e“of‘”ﬂbér'?vlcem%’ﬁc? PETH%St yl i ¢ acid esters

with a | cRTesHR Eates-dh o st Saey dpsinbipfigraliiphpepilsuipgay berfesisgefe to obtain a
desi r abl encdipggoltud bomopr afudnie, méthacialy ch@lymesdsveay Yifferpg phpsgwl porate two or

NDre anmmipatidBhdhac dijfted oBOpEks YR Qalamry Remehivid @5uphg tphiysiacal  properti es,
such as QifdetfRtsi®| ar ratios of the quaternary ammoni um groups to the
neutral (meth) acrylic esters.

Certain methacrylic acid ester-type polymers are useful for preparing pH-dependent
coatings which may be used in accordance with the present invention. For example, there are
a family of copolymers synthesized from diethylaminoethyl methacrylate and other neutral
methacrylic esters, also known as methacrylic acid copolymer or polymeric methacrylates,
commercially available as Eudragit® from Réhm GMBH and Co. Kg Darmstadt, Germany.
There are several different types of Eudragit®. For example, Eudragit E is an example of a
methacrylic acid copolymer which swells and dissolves in acidic media. Eudragit L is a
methacrylic acid copolymer which does not swell at about pH < 5.7 and is soluble at about
pH > 6. Eudragit S does not swell at about pH < 6.5 and is soluble at about pH > 7. Eudragit
RL and Eudragit RS are water swellable, and the amount of water absorbed by these
polymers is pH-dependent; however, dosage forms coated with Eudragit RL and RS are pH-
independent.

In certain preferred embodiments, the acrylic coating comprises a mixture of two

acrylic resin lacquers commercially available from Rohm under the Tradenames Eudragit®
RL30D and Eudragit® RS30D, respectively. Eudragit® RL30D and Eudragit® RS30D are
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Certain nethacrylic acid ester-type polyners are useful for preparing

pH dependent coatings which maybe used in accordance with the present
invention. For exanple, there are a famly of copolymers synthesizgdpfT o
di et hyl am noet hyl nethacryl ate and other neutral nethacrylic esters, also
known as nethacrylic acid copolyner or polyneric nethacryl ates,

comercially avail able as Eudragit(r) from Rohm GVBH and Co. Kg Dar nst adt,
Germany. There are several different types of Eudragit(r). For exanple,
Eudragi t Y7448 exanple of a methacrylic acid cof6F¥Mét4%hi ch swel | s and
di ssolves in acidic nedia. Eudragit L is a nethacrylic acid copolyner which
does not cqpdlphdrs att acAliOA nfRiHacs/ 1D eferdtiEh b HwSOhitHD bequakmap eniloniad > 6. Eudragit S

does not ;SWE! the AblardRRWr aliibrfund group Rnd ﬁ-ﬁﬁé@%&x%@k&%@ efids > 7. Eudragit

R and EigrAaGhl RaBlFriBbSls PUELLaRl:Sn naft hAS, ARk Olop! o1 absorbed by
these po grm{ 8 e%en en Qw§ver, ) gsa{gﬁ orns codted with Eudragit
RL and RS %% %IQIQ - Threfetraemtions Ry Gughremedbilfiy @pEKS Loy esmpdlii®ent s, the acrylic
coati ng E&Hfrthesanesbilify srengries of thegapeentsgudp piiCRyRE nixtures g dnselsblc omrmer ci al |y

avai | abl & waeomdRodigestiva deids. Hbeevdn adingafresd Eod tte ginte(ate) swelbBOB and Eudragi t (r)
RS30D, r espast invgleyus séiuidhisagd digesdve Ri&0OD and Eudragit(r) RS30D are 16 27 OCT
2005 WO 02/ 087512 PCT/ US02/ 14024 copol yners of acrylic and nmethacrylic
esters with I C .0of quaternary .amoni u r s, the nmolar ratio of
amron; um gr oGS Eas PRy iers e B PRI AR e kA BB ' "D M1 50 T
Eudr agi tg ) SRES G dh 4T ‘A3 R EPEGE P PREEIDOT MBI eI ecul ar  wei ght

i s about dmYle@GErlutimheroide dssiglls pighatdeiease Rimylaprypap be piszitsfd ot y) and RS (I ow
per meabi Instengg, from @ fegardatt goatipeieied ifrea U4 Rugragit®oe /' Beiragii® Rhesle agent s.

Eudr agi t §0%) EddlafilROR STkt 10% E&6dradit® RO gliEl 9% RSNO M@l ondBigllell ih tiH gestive fl ui ds.
However, 1€ Qat joRig-d @5t L@t pbhBers AP .8 6e ﬁee@,lshﬁbeis,efoaeﬁgfﬁ,er meabl e in

agueous gol td ons, andadboest by reieétuagﬁﬁonmgwﬁﬁgd&% Ll LS di sper si ons of

the present "I nvention e nixed together in any desLr d ratio in order
o ult | ey SERaT B LR St VS It YR AR MG o desi rab) e
di ssol ut PR GF Plpsicizepins thy afteens sigtrarmeldyiephebic @ategt niill futhéhs may be

obt ai nedimpfoye the phygtabmersrties of msgtained-rledarerting dat ¢xproplel éecrnseetnfir om 100%

Eudr agi t ¢el}iosRlhgs S5Q%6vEY iz glhds (ragsitibil_ temphturb ORI G dotefopnt f{ekiple RSps and 10%

Eudr agi t {da): kendrUQRgichdatipns) @%s Rsterile GOMESRrateON Blasikizbl 8@ &N the art will
recogni zgy hNghosOl el G kGt ROLMIRE SoaliBYe Bk 30D 88 c3HGh as, for

eXampl €,y GHIGRALE{ Tk bt B SIDOE) HEAL S Aok DO BEESERL A ENL T ON where (he
coating corTHr'i,ses g %quemfs cﬁstgcerm on “of a’shty rop 0bi C. sust ai ned rel ease
mat er i al CPFREIPHY G SRS ©gnmet PER Py LR AR B P A€t zer in the
aqueous ofi ¥pdiEiferreroConesrirtisphibie PHREHCERT APWelinl Panf et e mroperly

determined after careful experimentation with the particular coating solution and method of

Il 15 pas

application.

Examples of suitable plasticizers for ecthylcellulose include water insoluble
plasticizers such as dibutyl sebacate, diethyl phthalate, triethyl citrate, tributyl citrate, and
triacetin, although it is possible that other water-insoluble plasticizers (such as acetylated
monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl citrate is an especially
preferred plasticizer for the aqueous dispersions of ethyl cellulose of the present invention.

Examples of suitable plasticizers for the acrylic polymers of the present invention
include, but are not limited to citric acid esters such as triethyl citrate NF XVI, iributyl _
citrate, dibutyl phthalate, and possibly 1,2-propylene glycol. Other plasticizers which have
proved to be suitable for erthancing the elasticity of the films formed from acrylic films such
as Fudragit® RI/RS lacquer solutions include polyethylene glycols, propylene glycol,

17



i nprove the physical properties of the sustained-rel ease coating. For
exanpl e, because ethyl- cellulose has a relatively high gl ass transitif . i
tenperature and does not formflexible filnms under normal coating GCT 2005
conditions, it is preferable to incorporate a plasticizer into an

et hyl cel l ul ose coating containing sustai ned-rel ease coating before using the
sane as a coating material. Generally, the anmount of plasticizer included

in a coating solution is based on the concentration of the filmforner,

e.g., nmosSYOBPYER from about | to about 50 percent BYTWMEFYAY of the
filmformer. Concentration of the plasticizer, however, can only be properly
det er m neédtha bhtkdlates eted dil| ane Kip@tin. MRdtybditr0a1s adebdacidlly @repired fiRtitizar coati ng

sol uti on tRAmEadiBub@GeSibns oBdH defddst St ple¥dleBnOf suitable plasticizers for
ethylcellulose i ncl ude water |nsoluble plast|C|zers such as di butyl

sebacat e, t hyl al at tr| citrate, citrate, and
triacetin, a "t‘i‘%ﬂ‘b%“%?mf"és %%’g?af? %ﬁé ta'B"thQ?as‘i/\ﬁ cé?léjs %@’B]F%BW e plasticizers
(such as mAEE IRt BTG dbr Poedone or oRpdere s srepised wiktor oi |, etc.)
maybe usemwpoirfris eleduldd efi whielt dhei sustainede sfressi shdraids, mragfiley reedngpdixast i ci zer for the
aqueous  ehulsPefcsikieiiovds actably ldiseomibdl TS Qurif)f eokifttht Rfa@ 5€ Bdterhindte}t | On.  Exanpl es of
sui t abl e .l A%k el daivtiod Réfid @BV 6f N dofagPBhY MBleSiaRll, ok Curlf BSENT 1 NVention

:\EC')({JACIG’ A%%monp oﬁﬂ?&lrJei cﬂ‘hx%ﬁ% g%‘?onﬁ'& E %sgﬁgltodacu%?é%?cr §tot§§: Qdﬂl%nt r Izefo%:oyl(:leﬁlreat e
gl ycol . F\%’r”%?ség‘tclr‘&“@&% eﬂi’ﬁm&ﬁyﬁ‘lg 8‘6’ ]’PB Ei’t% for enhanci ng

the el asfrpilatigusgre deprabadip degaik 5 lh Fateir fos- éé’-? YT60cS, ?ﬁﬁi“ﬂ% 5§9Rz3r?7 as Eudragit(r)
RL/ RS | aéfiers; sohas1trshs].iié] amfe 6,519kt Prirr epvenplds ydosusizingdredgad ene gl ycol , 17
27 OCT 200mids0Rd 0&:dgk AvhRCTdal)DO Béed 40 Aechrdltectidiy the phkditlngdngon castor oil, and
triaceti eudt. Lol NGl 12459 §, 56367, apesiably preferred plasticizer- for the
aqueous di spersions of ethyl cellul ose of the present {invention. In certain
enbodi ments,Ith gancoat, ed/ gate dsgtst?h q_m ease spher0| ds, granules, or
matrix mul ti Partieal gt d5 ESRT arning ot S FETESHoRETSP Sxy¥6fone salt are
cured unfPfPeifiaenapopifn cPEy %é?éﬁe‘ﬂa“é‘flesv\ﬁ |°é}ﬁ‘ ‘é“aésu§tgaldﬁ%"6‘s’r el ease

spher oi dibricgiin higfiesss granyfetingepids, oglorapiy |flayopats podaliflantsdlat e enpbetiional st abl e

di ssol ut ingi®.phiflheewgiosl kmiy 2endp op RtabaredPdbe weiglitef the fomdhldgyn if &sirdar i ng t he

di ssol ut ireyupkiediol @esé BdditivR) maddak el asmgar bQrondt Meadiategby waf ter curing to
the disgphdtda@mpiiRfii ! € (curve) of the dosage form after exposure to

accel erated storage conditions of, e.g., at least one nonth at a

t enperature 0C an rel atjve humdity. of 75% e formul ations are
described i ngfif%’g xlam'i’?f‘%’ af-ﬁ’é{‘ élﬁ'tacﬁ\elBLa'g %ﬁ‘?éﬂdféﬁ%‘e‘? %%‘%@3 5, 500, 227;
5. 580, 578 & ETUter el dssagn PBBE d&ﬁ@ﬁ%%éﬁ%@@%@&%& es of

sust ai ne8xamishisadgwsticaf GrarrppccutiGabssociaieh (KGN inqerporateth bxrhferssep hdsdn.used i n accor dance
Wi th the prebéstfuthavent oo that the addition of a small amount of talc to the sustained

release coating reduces the tendency of the aqueous dispersion to stick during processing, and
acts s a polishing agent.

SUSTAINED RELEASE OSMOTIC DOSAGE

Sustained release dosage forms according to the present invention may also be
prepared as osmotic dosage formulations. The osmotic dosage forms preferably include a
bilayer core comprising a drug layer and a delivery or push layer, wherein the bilayer core is
surrounded by a semipermeable wall and optionally having at least one passageway disposed
therein.
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include U. S. Patent Nos. 5,324,351; 5,356,467, and 5,472,712. In addition to
t he above ingredients, the spheroids, granules, or matrix nultiparticul ates
may al so contain suitable quantities of other materials, e.g., diluents

| ubricants, binders, granulating aids, colorants, flavorants and gl &a{}rﬁﬂ'sZU[]S

that are conventional in the pharmaceutical art in amounts up to about 50%
by weight of the forrmulation if desired. The quantities of these additional
materials will be sufficient to provide the desired effect to the desired

f or mul at POH¥98&Heci fic exanpl es of pharmaceutical | yPEEERH Ml e carriers and
excipients that may be wused to fornulate oral dosage forns are described in
t he HandbookTiaf expiaibiregeddeivaetl as ubed Gorpl:e filsoss ANIRE livaMok auaACceut | cal

],cAs soc | ?}1 n,p@lmm( &%ﬁ@)om oD PoRRS AdafRf ﬂbaﬁgﬁ @m{c&%@oﬂb @,rog;f@dmg Lt %St furt ger bleen
oun n stai ned release
coating r EP&U e t e%‘ate%hmugﬁs{%teh%a%% fube goxag vgrla poTous ms%xjtj

on to stick durin
processi ﬁﬁmf"’éﬂl& me‘a‘&ef QU ppEouy Pﬂ‘f?ﬁ ‘gp"’gﬁ%‘ﬁ‘i’f?” car AJoriRFINGE A CPEECEBASE  OSMOT Cg DOSAGE
Sust ai ne#rtewiies sieletrbyidym theoyathin vt eavippgroeng oftupedo prrduseaifeast pigent i on may al so
be prepesegwvags Regrsthiye dogageds dr nfolmaty a@nsssageivey 0sinde iecdiiesage f or s
pr ef er abpoyy(diyesllcysl@l, 6 poliid-fey @did & @etvall; QIEBtEinSIsHnRntOd Wik rkadp@ibleand a del ivery or
push | aygjin wMe:ﬁé%h&) tl@?chﬁy'le' ac%ﬁﬁouﬁcﬁr Such Sas SHAfL ARG ;Q}é BrmpgM per meabl e wal |

and optiQ aII aV| E% 1%%%%4042{)05@ \paycauabg?é/\nlgy %Ile,sa éacomgtopn%rel n. 18 27 OCT

2005 WO ”g e expressio as used for the
pur pose Bt thal s‘ff@éﬁi"i‘bbtﬁl U fEeE mala‘ffé’r‘t‘lﬁ‘i"%"sed?g éé“StaB‘B e, pore, porous
el ement el digaesippil é‘ﬁe'@%v&’(’ﬂﬂbﬂéﬁ BFS2EPRYC 67 BRE 28mihepecen asb@mé)urrped di ffuse or
m gr at e tilmpoergiquage #hi Yigrtical,dapssistirgrinthd witaned porwdsieoy efdorydonpwr ous i nsert,

M Cr 0por &y&dite BidEfom BE dqask Aot TIRMPARI foindtun bl RAnPRGEAGENBY Gan al so | ncl ude a

compoun flms pgsage%fagol@ §pa&'{i«aba§t HIRRE Ia.e Q'Lefo[' AR LR B Rk the iflade NGl AUI d envi ronment
(0] use I%S g

o §P¥i £ 2RE i%?"é@eydl Fegrn?%eé“tpﬁdt‘ﬁ s.conpounds for
f de ly(] act
Form g el B R L S oy et
al cohol ) dimgngians ek éha%r‘?ﬁ%ﬁ%&%d %chﬁle%igw?fa g erARumYdeastEteet™f or m ng
pol ysac ciremide dersieasingirers | of saustainegrrelesss thissare Aispessd sngEkaatenhmiope f or med by

| eachi ng4,20008npo428d,98from t he wal |, such as sorbitol, sucrose, |actose,
mal t ose, or fructose, to form a sustained- rel ease di nensional

por e- passag ei\é@éhamﬂ%@odﬂ@cﬁé 4&%@% &ﬁzr&o{lﬁ}é«% 230 1SRG oS HR A3 Tound,

triangul a#t ﬂlereoq & &edlsglacement or pB rhllégzear In ccrta{n cr?igosdimse%tls oY drlugn la}rep 1%.'1ysallJ gtained netered

rel ease
compnsc at lcast one polymer hydrogel. The polymer hydrogel may have an average

molecular weight of between about 500 and about 6,600,000. Examples of polymer hydrogels

include but are not limited to a maltodextrin polymer comprising the formula (Cs Hiz
O5)nH20, wherein n is 3 to 7,500, and the maltodexirin polymer comprises a 500 to
1,250,000 number-average molecular weight; a poly(alkylene oxide) represented by, e.g., a
poly{ethylene oxide) and a poly(propylene oxide)} having a 50,000 to 750,000 weight-average
molecular weight, and more specifically represented by a poly(ethylene oxide) of at least one
of 100,000, 200,000, 300,000 or 400,000 weight-average molecular weights; an alkali
carboxyalkylcellulose, wherein the alkali is sodium or potassium, the alky! is methyl, ethyl,
propyl, or butyl of 10,000 to 175,000 weight-average molecular weight; and a copolymer of
ethylene-acrylic acid, including methacrylic and ethacrylic acid of 10,000 to 560,000

number-average molecular weight.
in certain embodiments of the present invention, the delivery or push layer comprises

an osmopolymer. Examples of an osmopolymer include but are not limited to a member
selected from the group consisting of a polyalkylene oxide and a carboxyalkylcellulose. The
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oxycodone salt fromthe dosage form The dosage form can be nmanufactured
with one or nore passageways in spaced-apart relation on one or nore
surfaces of the dosage form A passageway and equi pnent for form nd7aCT 2005
passageway are disclosed in U S. Patent Nos. 3,845,770; 3,916, 899;

4,063, 064 and 4,088, 864. Passageways conpri sing sustai ned-rel ease

di nensi ons sized, shaped and adapted as a rel easi ng-pore fornmed by aqueous
| eaching to provide a rel easing-pore of a sustained-release rate are

di scl osedWPA273®  pat ent Nos. 4, 200, 098 and 4, 285, BEASIHI2¢er t ai n

enbodi nents, the bilayer core conprises a drug |ayer with oxyc6done or a
sal t t her mbhlcdsre oxadegtpsqsicac 808800 10 10,490,800 weigirtaverage mokenidr akightenbodi ment s t he
drug |ayerhe@ayan@jemwud&ﬁw&&&nlﬁfseie&ﬁﬁ&oﬂﬁb@r@@ﬁ@ﬁﬂ&hgBlydrOge| The pol yner

about 6, Ol AR 88, BNERALE o e Mo B e not 11 ted
to a nal td ex rﬁvcﬁagxmgﬁcuﬁrwel%lﬁg%%n&eOf“ﬁccofngnsrrﬁlas0 (’%Hﬂf?" 05), -H20, wherein
nis 3 to™ e“%ﬁovelgatrﬁ?‘ F‘H’é"“ﬁﬁ’fli’ec?afé%‘-‘&“ H ?9810%%‘?"?‘%8&9@ ylazgelehy 500 to 1, 250, 000
nunber - av@%&@&ﬂmb@&‘hﬂw oxjgsipgstssing 1960400 avckeps erieuiexyarY axdepr esent ed by,

e.g., a pobyfnhidentl, 208 iWeyerandoleculobejhp Tyl semepolymerde) having a 50, 000 to
750, 000 wRibglhicRéRIRESmptad Hedidbadsel ek Ghih: the 06 ddldisEngSpaRdlf | cal |y represent ed
by a pol yc(aﬁz&@}(ﬂcﬁ&ﬁhl&é( L6 c%ox?ﬁletﬂﬁ‘c@ﬁﬁOSQBﬁast{ caMQy&QQlceu%QQ 000, 300, 000 or

400, 000 wei. ave | carboxyalkylcellulose
wher ei n tshegn falzbo )ze{h}elalge(ﬁulosa,I lﬁhxum carbcﬂgfnelg)g eﬁﬂlose s?]cla ium is methyl, ethyl,

propyl, ofPEyEHiceyt °S‘16”]6’67C5‘H‘ty@ydi°7‘53“@56“%‘i ‘Q’FPP"WQ’?I%C'&”‘%}}YECUI ar weight; and a
copol ymarce]é#c’se eatrweétnléyd&weghy}cellug:eq agd capbpema iy Ingromardralesdyesec and et hacrylic

aci d of 1The6B0pdaneBQEd 00 Me dimpivrent lgvenEbeopohatic peawre adight . I n certain

enbodi mendctss@e sinli@mphBsent TheRsBPbiifdns imbibefluiiahtt U@ fak, (b | ayer conpri ses

an Osmpos’w}éim?grand @mgmn&&omy&@mgmmwasbmgaﬂeﬂe% m@fRsnot limted to a

o Doy ) TPl 5O 9 Ry OB BRIAO DL s BRI RSSO 5207 °

polyalkylene oxi de possesses a 1,000,000 to 10,000,000 wei ght-average

mol ecul ar  wei WRPUSH PHE 5% Rl ey Opteor BerecRsmonsly 5ok v ROmBRASSBP ect ed from t he
group conempyst dsragmagfnts 98 |2y penchsplle pféectiyg iseletes. Blsly ymbiby/dneqeiragxéntid, pol ypr opyl ene
oxi de, poiluwdetonytaeple, foxi tie gdsaninteagnah tract] 13O Qs Gormvead agpeibneltetdell ar wei ght

pol yet hyl RRRryOxice8 Jf QREPditphitd@ntdlaye:. GRER Q0O dUQHAYY activ®lcefteldts Wei ght ,

pol yet hyl 8R&is0%1 HemeOREES EBE R fod0Rnl0R: 3Y 6HRAE sNR! £ Wlic Wi ght ,

cross. |1 nh,Rgky BE, %pepe%& G BORS ﬁ%@q gre hoD 300 ¢ ?&’Eﬁ age ol ecul ar

\-Illilplggtal cglr?ﬁ Oqot %@lp’l nn?agge)éljum sulfate, 11 um p osp ﬁt 1%{‘116}: oride, 50 CU| ar wei ght.

phosphate potassmm sulfate, sodium sulfate, potassium phosphate, glucose, fructose and

maltose.

The push layer may optionally include a hydroxypropylalkyicellulose possessing a
9,000 to 450,000 number-average molecular weight. The hydroxypropylalkylcellulose is
represented by a member selected from the group consisting of hydroxypropyl-
methylcellulose, hydroxypropylethylcellulose, hydroxypropylisopropyleelluiose,
hydroxypropylbutylcellulose, and hydroxypropylpentylcellulose.

The push layer optionally may comprise a pontoxic colorant or dye. Examples of
colorants or dyes include but are not limited to Food and Drug Administration Colorant
(FD&C), such as FD&C No. 1 blue dye, FD&C No. 4 red dye, red ferric oxide, yellow ferric
oxide, titantum dioxide, carbon black, and indigo.
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car boxyal kyl cel | ul ose conprises a nenber selected fromthe group consisting
of al kali carboxyal kyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, potassium
car boxynet hyl cel | ul ose, sodi um carboxyet hyl cel |l ul ose, lithium 27 0CT 2005
car boxymnet hyl cel | ul ose, sodi um carboxyet hyl cel | ul ose,

car boxyal kyl hydr oxyal kyl cel | ul ose, carboxynet hyl hydr oxyet hyl cel |l ul ose,

car boxyet hyl hydr oxyet hyl cel | ul ose and car boxynet hyl hydr oxypr opyl cel | ul ose.
The osm)Qvola{%ners used for the displacenent |ayer exhibit an osnmotic pressure
gr adi ent P8Y¥E the seniperneable wall. The osmopbtYHEY4™ nbi be fluid into
dosage form thereby swelling and expanding as an osnbtic hydroZel (also
known as osnoHHh laxghEvesg ontineelly gpmstise ap mioxiRsf sodigbitthaxidpivarfraceut i cal | y
accept ablirgredigdtst Sankper@eples bf aptinxidings imddobut are do $mgel tb @rmambeTivlectplish | ayer may

al so i nclydeneGRRp OfnsisiE Of AN dcstobyPpdmititc] MEylLampabiyalssoll S0 Kknown as

osmagent %x;ﬁ%ﬂéﬂ o@% Qr'ﬁ”?ttért?aﬁ) ﬁu&l—?ﬁ;ﬁdﬁ:‘i}aﬁl’cﬁe %Qi!yHtte@% dra-;l}%)ﬁeﬂenﬁéd% an environment al
fluid, for r0|ntet|na |nt%rdosageformand

contribu tsoas%or atte,h fﬁy&roguare c ac di npeEaSSl %tﬂ 5 éhumg 1sulfate WVer. Exanples of
osnot i caPeBPiis & nsiy rﬂff?ss‘“t“o APy ‘§% &taﬁ’é‘rrﬂger '§‘3?‘%%’P’§Jde’tfa%m the group
consi st i hgyleenobsirbitdcerbaral 1nd papipabénot i ¢ car bohydrat es. Exanpl es of specific
osmagents include but are not limted to sodium chloride, potassium

chl ori de, magneehit Bkesddlive @mBodinhch NheUdbbaph BEP Bakpses la inbhdguiuctrkor i de, sodi um

phosphat @ompagﬁga.%&damesael fﬁ,macemgiytuaae&wxé &t Onerdd01a ;lmlnusghm phat e, glucose,

fruct ose an ush | Xmge cgm B%l gnaj. Clé% e
hydr oxyprao ceII ufode Ssessl 0 °’nunber-average
nol ecul aP°% d"f‘ Rl O &‘r{%&@ ’Ff;'flh °?fe(f¥tﬁg‘§3éa‘i‘%“‘r“@ %dented by a nenber

sel ect ed Cﬁelﬂ%‘maﬁ% ad’r“?)éﬁ?i ?i“b)n?iles*tf’in?ﬁj“%ﬁf o1l FseYse by Se}?ﬁ’t‘“ﬁ??"éﬁel | ul ose,
hydr oxy pmatp ywirtshy | resdgewdyole defimpd rioxg) pioo Py | iekoprod pid eekddateosre,

hydr oxy ppipiyskdatidaty £:edplablé @B éere@nd hydr oxypropyl pentyl.cel | ul ose. The push
| ayer optionally may conprise a nontoxic colorant or dye. Exanples of

colorants or dc)éé(’g%r Lrﬁb%hﬁgrﬁs R%'Eegideﬁne%‘?twiu'c %ﬁ% tIQE:r[FbQX‘OS e&é&% R ug

Admi mStratlgcons ite] (?fna lqs esf er, a ¢ ] € e aeﬁlu x—: FD&C No. 4 red
dye, red FEPH PIFURGE @ TUIPORT RPFTL 2 o2 lioci’c Y Yglnfad‘m(ﬁ car bon bl ack,

and i ndi §&rebY p?‘W“Cﬁ?‘%@B“WB‘@W%’VBT‘!“W W@ﬁ@?ﬁﬂ%@‘?ﬁm’? Hlé’ push | ayer nay
al so opt eevatdagsties vp crigleseassyiaint jebslisel giseylate ctllobe idecyaee cadidlotat i on of

i ngr edi endeste, Sbriwe dxanp) @Buled tragticoxdndant snd thellvde alperylates, endnot |limted to a
nmenber  se@b@®gtd@tnd tdcaiobd\RigHa@kl Prhe golRtattibe P usef fort 86 QkinCindeaiidh, ascor byl

pal m t at gomphidl y&@&&%@é@d&%@mﬁamm @0 ¥ b bdoe of 2 and 3 _
tertiary-butyl -4-hydroxyani sol e, butyl ated hydroxytol uene, sodium

Additional semipermeable polymers for the purpose of this invention comprise
acetaldehyde dimethycellulose acetate, cellulose acetate ethylcarbamate, cellulose acetate
methylcarbamate, cellulose diacetate, propylcarbamate, cellulose acetate disthylaminoacetate;
semipermeable polyamide; semipermeable polyurethane; semipermeable sulfonated
polystyrene; semipermeable cross-linked polymer formed by the coprecipitation of a
polyanion and a polycation as disclosed in U.S. Patent Nos. 3,173,8706; 3,276,586; 3,541,005,
3,541,006 and 3,546,876, semipermeable polymers as disclosed by Loeb and Sourirajan in
U.S. Patent No. 3,133,132; semipermeable crosslinked polystyrenes; semipermeable cross-
linked poly(sodium styrene sulfonate); semipermeable crosstinked poly(vinyleenzyitrimethyl
ammonium chloride); and semipermeable polymers possessing a fluid permeability of
2.5x10% to 2.5x107 (cm2 /hr-atm) expressed per atmosphere of hydrostatic or osmotic
pressure difference across the semipermeable wall. Other polymers useful in the present
invention are known in the art in U.S. Patent Nos. 3,845,770; 3,216,899 and 4,160,020; and
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i soascor bate, dihydroguaretic acid, potassium sorbate, sodium bisulfate,

sodi um netabisulfate, sorbic acid, potassium ascorbate, vitam n E,
4-chloro-2,6-ditertiary butylphenol, alphatocopherol, and propyl galfate.jogn
certain alternative enbodi nents, the dosage form conpri ses a honbgenous core
conpri sing oxycodone or a pharnmaceutically acceptable salt thereof, a

phar maceutically acceptable polyner (e.g., polyethylene oxide), optionally
a disintegrant (e.g., ponV|nyIpyrroI|done) optionally an absorption
enhancer Y8%§%5133 fatty acid, a surfactant, a chelP&T'VHg1¥8ent, a bile salt,
etc.). The honobgenous core is surrounded by a sem perneable wall having a
passagewaiy Har@book ef Com@dn Bdawss) Schan. K. kel wal s ev7ofcrd e K eadane or

phar maceugi;gal |y acceptable salt thereof. In certain enbodi ments, the

sem perneabl e wal | corrpri ses a rrerrber sel ected from t he group consi sting of
a cellul ose e ter oLé Iose et%gr rrer and a, cel | ul ose

est er-et her om g’spé‘ﬁ? y| O n‘t‘?’S?rﬁ’?'e 844 nenber sel ect ed
fromthe m@lﬁ%ﬁs E‘Uﬂga? wPW@%‘rm@mdaww disespping e ofdhe| g B sBt2ii acyl at e,

cel | ul osesntbpdimaptsgthedosage &loh adngsiees a hipddr-ainesxamydd dfwl boge idivdsctuatse, cel | ul ose

t ri acet at @t lidiiBHHa,theflpeuti@Mthctephiletihylihdmer Rivikeny batesp,0@naccosiPno-, di - and

tricellul &&gae%lebmIvﬁtgﬁsrepr;@aﬁedp&alaynﬁé;r@,le[l geﬂeé@@eéonpﬁ@gmi %nsﬁs gir esent invention
conpri ses ?y-n— rrga\{) rna\gn?lap?arﬁ&u oﬁ{gvn\{)\ﬁ 91[?3 idoxn L g]so’lg\gn 200, 000.

Addi ti onal nvention conprise

en
acet al dth‘Hg’“ﬁ‘i ﬁ‘ﬁ‘f’ ar e @é‘éacg?eeetp%ﬁ’émﬁesr‘%ﬁff %8’“’3@%@% ‘%%‘%yl car banmat e,
cel | ul ose* ‘a’é’éwaff’%donerr@?ﬂwe*awﬁaﬁm@er seleqigd fiomate FPuRCEIEEE of BRApY| car bamat e,
cel | ul osexceits viatl @leetiob vinyl Ickmidaoas bivatid; viny briyrge virgldbiretepoi yiayh de;
sem per megdahe pothaurietdaan egcluse Mg e rek@al, e agitth.f osadhed gelqiia) yatyr ene;
seni per meghbgpesyRaschinRkad o By 158 boof 04588 tholRdud &8 0Pr €ci pi tation of a
pol yani on and a pol ycati on as disclosed in U S. Patent Nos. 3,173, 876;

3,276,586; 3,541 005: 06 and 3,546 e bIe pol ymers as
di scl osed by T&eB 5Rd dgbeﬂtrs ﬁﬂ%eag%{" X fl%n cqjogses bgﬁz’:‘"ﬁ{“ Kglﬁo Seﬁ!32

seni per rre%‘B‘}gethecfP‘B’%%T“i“ﬁ REe ﬂ)"d%g%"t“? rFepreeT sSevRege fifeab P’ep“é‘fhof%@S | i nked

pol y( sodi Erpmmesyf bhgcaniyiuglels dptaiye nog @ﬁ‘ieﬁéfr rregapsiue ¥R sioflipR slgarate,

pol y( Vi nysta@rziy| celeinmstdist, magmsionpleatn, el adid, dejssivanbiats emnierddabl e pol ymer s
possessi n@dian ftdatyl Ampete, ARARghdsiiny pOhitate?. 5X10-8 to 2.5x10-2 (cn2 /hr-atm
expressed per atnosphere of hydrostatic or osnotic pressure difference

across the selmce&rméeh&hm&mg e ggs%ymaém uaalil . ﬁ%;pgglﬁpr esent

i nvention are_known Ln 3,916, 899 and

4, 160, 020 RBFHOLFP B e(ﬁ}/cﬁ%)?‘% P W%@?/ﬁ‘f@tﬂe P Handbook of
Conmon Po‘f“eﬁ’?ﬁ? Hlo S@C’é&qu"‘ﬂﬂ‘)#?“e AP Wyiegre 13RIt 50PGY0averpgRmelsplas 5. O evel and;

weight, 1 to 50 mg of poly(vinylpytmrolidone) having a 40,000 average molecular weight, and
0 to about 7.5 mg of a lubricant,

In certain embodiments, the mvention also provides a method for administering 1 to
640 mg of oxycodone or a pharmaceutically acceptable salt thereof by admitting orally 1 to
640 mg of oxycodone or pharmaceutically acceptable salt thereof to a patient administered
from a dosage form comprising a semipermeable wall permeable to aqueous-biological fluid
and tmpervious to the passageway of oxycodone or pharmaceutically acceptable salt thereof,
which semipermeable wall surrounds an internal space comprising an oxycodone drug
composition and a push composition, said oxycodone drug composition comprising 1 to 640
mg of oxycodone or pharmaceutically acceptable salt thereof, 25 to 500 mg of a
poly{alkylene oxide) having a2 150,000 to 500,000 average molecular weight, 1 to 50 mg of a
poly(vinylpyrrolidone) having a 40,000 average molecular weight, and 0 to 7.5 mg of a
lubricant, said push composition comprising 15 to 250 mg of a poly(alkylene oxide) of
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Ohio. In certain enbodinents, preferably the sem perneable wall is nontoxic,
inert, and it maintains its physical and chemcal integrity during the
dispensing life of the drug. In certain enbodinents, the dosage fprmr 0
conprises a binder. An exanple of a binder includes, but is not |Im eéﬂ éo
a therapeutically acceptable vinyl polyner having a 5,000 to 350, 000

vi scosity- average nol ecul ar wei ght, represented by a nenber selected from
the group consisting of poly-n-vinylamde, poly-n-vinylacetam de,

pol y(vi n&lo"ﬁgfr’?%l i done), al so known as pol y-n- vi nSAFPY09% done,

pol y-n-vi nyl capr ol act one, poly-n-vinyl-5-nethyl-2-pyrrolidone, and poly-

n- vi nyl - pyoa,mb tod(ite,00 e pedgy e Eciavwdidht, A torme g ef anselagat, ¢ b F0m@mKs he gr oup

consi st i mgiredanyidaiose, 86 10ahdof fklioiklde, B1tE RIWY of aMibAYehe, &loqs icd@g Vi nyl fluori de,
Vi Nyl DUGY Gt oY baska e Al sotDlmibi bl P8 BARL e oS LIGE oPI Nder's 1 nClude
ED oo MBS Bibh 8 e AL b hopil Do, DY BB BB b1 O} | Ul 05 Of

9, 200 t o PFEFCBUG AiEFage SRUTEH O REPER ™ PHIRERIE LA “EBBLET ment s, t he
dosage f &THReERAYT i"elsn® thy,Besegntr™ hFiEh Biagrrtrdens 8 Py 78t t he manuf acture
of the de¥engstidnole rhetome piispspenle and iths kiusigeomposioe tyvedpkndoand pushicthe f aces. Exanpl es
of | ubri egiderd srodxydéont ilt @Mmposited thkough he glastageway grhesbyutinosghetds at e, sodi um

St ear at € comtile®fctabiord 6f e ddidkb CriTheSIxPRHRAL 65 ox /RIS SlltliAeHLALE: Ol € C acid,

pot assi Uf&%efa}re%@&ﬁy oL Jokd aaﬁlcﬂmgl}?gg\gl' ymtﬁﬁeﬁﬁéﬂﬁ& of iigBr ate, and magnesi um

pal mtate. Tn certain preferre Iments, the present invention includes
a therapeutic conposition conprising I to 640 ng of the oxycodone or

phar maceut i cdPq $Ps38¢ PB4 F ressj|itventiphasyopfonally be ¢ad g g ordtorhol y(al kyl ene

oxi de) hasaireg st BOGeobTElas0r &y te aglctinppidefrrpplationelnght , | to 50 ng of
pol y( vi nyhipylimeal dogtmgesye hiavidedig pami Sitei)Bl-dyeedeaye pidideendeareleaei ght, and O to
about 7. BgEhefexpdsel iabtko@Rltnal (BN Q6N IWHeR 2 GRRACe e L stind iNGesiday €Nt | On al so
provi des 4@ JRhBAH dtOhe AN hiledd 8Ftind0 releadeOregfftds BB plcnQ¥¥CGRARNE O a

phar maceyt ) Gal 1y AGCOPLARLG,S ertragg%%bfaxveagmlﬁ A Rhdhy 1 Lo 640 mg of
oxycodone or armateut | cal 1y acc aple salt . thereot, to a patient

admi ni st P8 N F3Hey ﬂ’dd’§3‘ap&‘§m¥8rr‘ilﬁr8‘ TR RGP R s BISEY B 4B wal | per meabl e

t 0 aqueotfS¥ISf e 6§ ekl sf thgisamack RE shathydesigeos tha 21 theopyies gwfleviay of oxycodone
or phar nevdde| vehidh| iy capdiveqftradyld@s shletst ttivetr teglfe, housshand preferabty plnreabl e wal |

sur r ound s~eaf-fiun theurn at meRadengdRipIt 3i fadenallt GXaEOohestd: 6 fagnuleonposi tion and a
push conpagbiifoadwhiStklchsdXEPA O dEUL ot APRQSI: bOR: COAPI ésithg 1 to 640 ngy of

0xycodong,Qf., RAALIRE Rtk Gfle ¥ RGCERE ABhE 23Rl d1GE &AMy, 1 emfi0 500 g of a
pol y(al k}ﬁkeetﬂﬁ oxi de) having a 150,000 to 500, 000 average nol ecul ar weight, 1

to 50 ng of a poly(vinylpyrrolidone) having a 40,000 average nol ecul ar
weight, and 0 to 7.5 ng of a |ubricant, said push conposition conprising 15
to 250 ng of Fermpletops aFdegipedp e ivprder) higfutilzg pH-dependent coatings may also

impart a repeat-action effect whereby unprotected drug is coated over an enteric coat and is
released in the stomach, while the remainder, being protected by the enteric coating, is
released further down the gastrointestinal tract. Coatings which are pH-dependent and may be
used in accordance with the present invention include a sustained release material such as,
e.g., sheilac, cellulose acetate phthalate (CAP), polyvinyl acetate phthalate (PVAD),
hydroxypropyl methylcellulose phthalate, and methacrylic acid ester copolymers, zein, and
the like. -

In certain embodiments of the present invention, an effective amount of oxycodone or
pharmaceutically acceptable salt thereof in immediate release form is included in the
formulation. The immediate release form of the oxycodone or oxycodone salt is included in
an amount which is effective to reduce the time to maximum concentration of the oxycodone
in the blood (e.g., plasma), such that the Tp,, is reduced. By including such an effective
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27 OCT 2005 WD 02/ 087512 PCTI US02/ 14024 3,000,000 to 7,500,000 average

nol ecul ar weight, 0 to 75 ng of an osmagent, 1 to 50 ng of a

hydr oxyal kyl cel lul ose, 0 to 10 ng of ferric oxide, 0 to 10 ng of a

| ubricant, and 0 to 10 ng of antioxidant; and a passageway in the?7 0{T 70%
sem pernmeabl e wall for delivering the oxycodone or pharnmaceutically
acceptable salt thereof fromthe dosage form by inbibing fluid through the
sem perneabl e wall into the dosage form causi ng the oxycodone or oxycodone
salt coiff¥ién to becone di spensabl e and the pulf¥3#Pditi on to expand
and push the oxycodone or oxycodone salt conposition through the
passagewapounibiafieddstetrfitaeitgitoddior o tddhd RitinGRakiaddq BS epticher dosage form the
oxycodoneemelpwﬁﬂd@ﬂ%fmlut patichtsG@Y be/@cru@éé BhucRembolRk AR SHGRL | Y effective

dose at Amb n?ef 152 oqgcro&) legr 0 cogonc a.ltSIIllJ]§‘r1t A Egelegs%r%rg fbf: an(r%ont-rhe dosage forns

of the pr.es tﬂ ﬁ‘}/ Y or nore coatings
sui t abl e 8 ?E@Sﬁ‘fté"["%‘ e Ei"@?péeag’ o B ‘tdl‘f%leaﬁer‘B‘ty‘é’ ?Sh of the

f or nul at |°t§5ﬁ°d°1lﬂnsal§rﬁfém teaiyTrtiakiennic ducclo atshenisd slcasespaips dedmmedider nit ei t her

pH dependénte lger yiidiba dependen top pEhemsaned radeag. cpating) On texpased, t o

gast r oi nttiRStmciate rf163ke lafet Mdythe oM@ Bnt@thPdththad depRndaRi-inGRakicd@nt S desired, the
coating b§m@&§&£@ﬁﬁsE&m%%ﬂh%MﬁmQH&h&ﬁkm%@h&@&%shﬁgﬁﬁﬁkgéﬁmﬂﬁ pk#changes in

the env'chQ Qﬁl olh allt%ma({{\fe matngc'rs otf tnﬁo oratlré% t{%‘ lmmen% {easQ Ex cogt[me%g enbodi ment s

i ncl ude a

phar macelfﬁ‘ X9 35“ %"étlf’éﬁ‘tmatg? 8”‘%‘3&%“ ?“%é?%ﬂ?“vfsﬁrecﬁéﬁ?egg’g’ ‘5?‘@‘5‘%‘6% the G tract,
e.g. théy@?ﬁ’rﬁﬁ’éwcéﬁmssnall intestine, such that an absorption profile is
provi ded which is capable of providing at |east about twelve hours and -
preferably abouytt fi-kheeBinyodfoRuts, thokUsSindl reRRE QloQfe &mal gtk grdkat a patient. It is
al so pOSSrdvE}Jngn&Qddﬁtﬁﬁmx%@om&&ﬁ%@&h&éaﬁﬂﬁyﬂhﬁ&ﬁclﬁ&'ﬁ@é@px&d&@éti on of the dose
'n one deglh &l 268 e et Ao Sy acmam ofhOMRAen A Tl ease the

r emai nder e.ln.a % Qs ah g g] the smal |

i ntesti n@p'mf'—'o?’%u“f‘m Ip Siis . akcord! “éonf‘ a"ath%%al n\}ré’ﬁ‘flc °rexta’ﬁ%f aﬂ’ I"ti ze pH dependent
coat i ngs ffErngPhED “?“ﬁﬁ?éﬂ‘dta FepEaeiogc trigh EFFRY Iwigr eBpipr ot ected drug is
coat ed overrd. Bmtlempthyl Soaretdn@MIs) receptos erisebistsne-gfenasphamebl  whil e t he

remai nders ddyedngiophant e dtxedrplny, drietaging; eydl@xyeemtd- fnhibites (‘"COKdased further down
t he gast ribéres hida blydikea&tptor @ORb1iMRYS Whi ch are pH dependent and may be used
in accordance with the present inventi on i ncl ude a sustained rel ease

materi al SUC Ain € %m’ll’enti gﬁgﬁ% m@én{ll mve%ﬁgn a?lfngs fg hthpasl f e ( CAP)
o v o, el S

SPAPS 1 Eoggiqus § g O I RELOT a0 MOHOLR | ¢ ho L1 ke, | n

certai n EPP6HHEI Geibts 2p NaARoes ERK 2] “P’W’é?ft BiOHINE oy ey 9 ﬁ’gle%trmunt of
oxycodoner pth drugs, the side effects associated with effective pain management in humans may be

reduced.

Suitable non-sterpidal anti-inflammatoty agents, include ibuprofen, diclofenac,
naproxen, benoxaprofen, flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen,
piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen,
aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin,
zomepirac, tiopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid,
meclofenamic acid, flufenamic acid, niflumic acid, tolfenamic acid, diflurisal, flufenisal,
piroxicam, sudoxicam, isoxicam, pharmaceutically acceptable salts thereof, mixtures thereof,
and the like. Useful dosages of these drugs are well known to those skilled in the art.

N-methyl-D-aspartate (INMDA) receptor antagonists are well known in the art, and
encompass, for example, morphinans such as dextromethorphan or dextrorphan, ketamine, or
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pharmaceutically acceptable salt thereof in immediate release formis
included in the formnmulation. The i mredi ate rel ease form of the oxycodone or
oxycodone salt is included in an amount which is effective to red ce QP
time to maxi mum concentration of the oxycodone in the blood (e.qg., D Hﬁ?
such that the T.r is reduced. By including such an effective 23 27 OCT 2005
WO 02/ 087512 PCT/ USQ2/ 14024 anount of inmedi ate rel ease oxycodone or
oxycodone salt in the unit dose, the experience of relatively higher |evels
of pain "PPAtPents may be reduced. In such enbodi RERY¥YUH ef fective

anount of the oxycodone or oxycodone salt in imediate rel ease form may be
coat ed Orph@mackitically ablefiblOfaltd theec RS Rintosds DY @8 pietdt infe@fioneXakph €, Where the

ext ended - N@maaﬁﬁgomms%g@e%mmm e&w&gmghéa 1Lasmﬁmy uh,@mfa%jwl ation is due to

t t ld b
gVZIl:IzOgIt gﬁfceﬁﬁlﬁn c%nsg?lgrigﬁsf MDA-rece tor magilor? e% a %1%@1;?5% :;?lz]ag \MC));Jher ﬁan d, t he

i medi at e’ ref 8%&‘8“?23%?" ﬁéﬁ‘%@’e{?%ﬁ Bt B ﬂ&?"‘f“ﬁ babl et s wher ein

t he oxycdﬁ@ﬁ@@q%?*ﬁ%?é@ﬂ@ﬁé”§ﬁﬁﬁmm§°|ﬁ@6rﬁwﬁa¥%dmﬁﬁt%ﬁ@ﬂﬁt@?ned rel ease
matri X. @aelogkint bfgderime tohed/@rdepewiure dn addeteginizs, @.gs hdrdolic gelgeics al t er nati ve
manner s Qichia@piel @tdiregetd har.s. mredNat £321012a8 6, 5meycaspraMgEr, oxycodone sal t
portion i.nho hNe JegrcmaﬁléFalpm U. §%@m%t £4029%4 WBFer Ak g)dﬂémﬂng o be enconpassed
by the appge o%fmfrh thdiRied alonﬁz %?ﬁl c(]:m tho% lt?chaq %&?sufh Nist ai ned rel ease

dosage for Avent ron to oxycodone or oxycodone
salt may ffﬁ?ﬁ@ﬁ“?ﬁﬁﬁﬁ‘ﬁée% H?.’ﬁ? opi 0| d drug which may or may not act

synergistically with the oxycodone or oxycodone salt Such non- opioid drugs
woul d pr ef er dbt yeagneoieichbroaid ghit ive il vsa ndlypes iraeptandegonists edethe f or exanpl e,
aspirin; ideawfeitabMoBRAL is c[b@ﬂbﬁtiﬁU.@HdﬁdntNﬁthﬁiH,iSSﬂf(Waim&taD)ry drugs (" NSAIDS"),
e.g., ibuprofen, ketoprofen, etc.; Nnethyl-D-aspartate (NVDA) receptor
antagoni sts, (@0 m@m@ﬁmi@@m ﬁlégﬁla 05 O &9@?&&9{ ﬁtnes% dextror phan, or
ketarni n Cy{o: o cygignnblt cycl QXygena eoi% Ialtor ar; rc"le 1e OtI’S ) and/ or

gl yci ne E d s ML) neft s he’ present

i nvent i ofemPlie H@er’i’ftF‘tSrN"él F@'\Ré‘”f cﬁ’ﬁoﬁﬁg lﬁé? Bt 51558\%% S@Fé é’? of oxycodone or
oxycodoné-53bd1§: Hy750ty £8P 199213 EPWsRH .- 00.3@n 340t i waP44non- opioid

anal gesi epd 311,51 1aGerain plSAEdT@¥-2 ahibE)é-idchide bildoexftoBC-5B5)UBUREP7] ower anmount s of
ei ther - absub@t tcenemgs), mkildgcat, @eneeblyeChphimgasaic i aaitl gelvmiah, vebbeect i ve pain
rranagerrerezhsolmoﬁm wh&one (ROHKEG 6 :@NM ahl8ORs Sk fR)|

anti-inflg ?@Hﬁ e éﬁ4aag§§mb hnonpt%r%g%oéageulg\ree f&%x?*rﬁibl %{‘fﬁgom ”faproxe”

benoxapr ro 0 i ndopr of en,
pi roprgf E&’&‘F @?e‘ﬁ? t°o>?l§§1 g’r‘ﬁ%‘?‘o?e P4y i P%f%ﬁ 3§ 1 j oxapPof en,

supr of en, therapeunca v effective in com :natlon w1th oxycodone or oxycodone salt, Alternatwely
about 0.25 mg to about 7 g per patient per day of a COX-2 inhibitor is administered in
combination with oxycodone or oxycodone salt.

In yet further embodiments, a non-opioid drug can be included which provides a
desired effect other than analgesia, e.g., antitussive, expectorant, decongestant, antihistamine
drugs, local anesthetics, and the like.

The additional {non-opioid) therapeuntically active agent may be included in snstained
release form or in immediate release form. The additional drug may be incorporated into the
sustained release matrix along with the oxycodone or oxycodone salt, may be incorporated as
a powder, granulation, etc. into the dosage form, or may be incorporated as a separated
sustained release layer or immediate release layer.
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am noprofen, tiaprofenic acid, fluprofen, bucloxic acid, indonethacin,
sulindac, tolnetin, zonepirac, tiopinac, zidonetacin, acenetacin,

fentiazac, clidanac, oxpinac, nefenam c acid, meclofenam c acid, flufenamc
acid, niflumc acid, tolfenamc acid, diflurisal, flufenisal, pi dxitd (dati]’s
sudoxi cam isoxi cam pharnmaceutically acceptable salts ther eof m Xt ures
thereof, and the |ike. Useful dosages of these drugs are well known to
those skilled in the art. N-met hyl - D- aspart at e ( NVDA receptor ant agoni st s
are wel | "RAB®T' ¥ n the art, and enconpass, for exabPl€** Bt phi nans such as
dext r onet hor phan or dextror phan, ketam ne, or 24 27 OCT 2505 WD 02/087512
PCT/ US02/ 1402¢k spdtetrdeaistotaCalid Josage Replo bt fresitlidventoh gfe@fopiofor pur poses of

t he presgﬂaﬁngl nue $s§1919,mat h@ sas%ﬂza.maemw%l aNLaReRL $dms bﬁthalpﬁegendeened to
enconpas %venﬁon géseuaatt a m{%é}%&laﬂgﬁ}é&e'r % 15)4055% hi é?)lméanson Bl Qventibdaf F@Cel | ul ar

CDl'lVBn.tI

consequence .o g. ang rdé such as GM or
GT, b, a ﬁ‘ﬁ’?ﬂ‘&tﬁﬁbé?l pr8 “§tﬁrcﬁlﬂh§‘°tﬁ‘§“fﬁ|°ﬁbﬂé¢e§2‘ien@ Wgéglcnéfgﬁ?ﬁa‘f“enesul f onar ni de
such as fPEeblgindsties yryte 5Heiy sroeiultap et Eaeeiedslisrid@e. These drugs
are st at exdid dogage fiondaftthetplrent iglent@h oypmBrriscofo dooleatioar demddatearidéeor dependence on
addi ct i verodhetslgs, €.g., narcotic anal gesics such as norphine, codeine, etc.
in U S Patent Nos. 5,321,012 and 5, 556,838 (both to Mayer, et al.), and to
Lreat chron &Pl fhelor 381k Hoe fu%ySdgﬁg&ﬁ&m@@%%e Blnd! ). The NVDA

ant agoni st ma I ocal anest hetic
ANt 00N 2L e, Yyl Sl ph S UL A0 W d ool ane

t r eat mentlugrtve Aplp dshqyki 1t Rejtakeq REnY & 2pe “‘&PS}’@F Aethe é@é‘b‘t%i’f tent agoni sts and

t he i demvinfigngeetifiedrbesfe. such drugs is described in U S. Patent No. 5,514,680
(Weber, et al.). COX-2 inhibitors have been reported in the art and many
chem cal structures are known to produce inhibition of cycl ooxygenase-2.
COX-2 inhibitors are described, for exanple, in U S Patent Nos. 5,616, 601;
5,604, 260; 5,593,994; 5,550, 142; 5,536, 752; 5,521, 213; 5,475, 995;

5,639, 730; 5,604, 253; 5,552,422; 5,510, 368; b5, 436, 265; 5,409, 944; and
5,130,311. Certain preferred COX-2 inhibitors include cel ecoxib (SC 58635),
DUP- 697, flosulide (CGP-28238), nel oxicam 6-nethoxy-2 naphthylacetic acid
(6-NINA), MK-966 (al so known as Vi oxx), nabunetone (prodrug for 6-MNA),

ni mesul i de, NS-398, SC-5766, SC-58215, T-614; or conbinations thereof.
Dosage |l evels of COX-2 inhibitor on the order of fromabout 0.005 ng to
about 140 ng per kil ogram of body wei ght per day are therapeutically
effective in conbination with oxycodone or oxycodone salt. Alternatively,
about 0.25 ng to about 7 g per patient per day of a COX-2 inhibitor is

adm nistered in conbination wi th oxycodone or oxycodone salt.
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In yet further enbodi ments, a non-opioid drug can be included which provides
a desired effect other than analgesia, e.g., antitussive, expectorant,
decongestant, antihistam ne drugs, |ocal anesthetics, and the |ike. The
addi tional (non-opioid) therapeutically active agent nay be included %@235
sustained release formor in imediate rel ease form The additi onal drug
may be incorporated into the sustained release nmatrix along with the
oxycodone or oxycodone salt, may be incorporated as a powder, granul ation,
etc. into¥eH&¥dPsage form or may be incorporated &SVER&SHr ated sustai ned
rel ease layer or inmediate rel ease layer. 25 27 OCT 2005 WD 02/ 087512

PCTI US02/ 14024 The sust ai ned-r elkeamge or al solid dosage forns of the present
inventi on MayoRgodoRistittled SRAE itgx tablbts i prv@saivith @e thiabla teh@rsHSt ai ned-r el ease
oral SOliﬂFPQ%?gﬁ forns of the present invention nay be dosed at a
substantially [ower daily dosageTilﬂe onparison to conventi onal

i mredi at e-rel ease products, with ignificant difference in anal gesic
efficacy. At conparable daily dosages. greater—efficacy may result with the

|uzgg§;ga'#zgﬁﬁﬁof the present invention

use of sustai ndd’¥¥®¥ase oral so| i

in conparison tg ng%gﬁ&écnal—%nnﬂdiﬁﬁl Feteay gﬁbro ucts. The present
invention will ggﬂqgkgefully desgyd bed mﬁgai efefence to the

acconpanyi ng exgﬁg(ﬁ§. I't shoul d pe uynpderstoodyhowever, that the follow ng
description is |gHulhdikstssas gsmrs)onl y| angb.oshoul d nedo be taken in any way as a
restriction on |thiecetieneral ity of I he 6.4 nvepti oso.spec) fied above. 26 27 OCT
2005 WO 02/087§EENFGWﬁU802/14024 Exapl e 1| Oxyebdone| sust ai ned rel ease
matri x tablets |[dtk produced with the%%rnula sé&9forth in Table 1 bel ow

; te 20 1 3
Table 1 Ingredl%ﬂﬁg@ﬁﬂ%@fiﬁégg/batcmdgﬁ( aﬂe)sg%ycobone HCl 30. 0150. 0
* #*

Purified Water
Total 230.0 1150.0

*Used for processing and remains in product as residual moisture only.

According to the following procedure:

1. Granulation: Spray the Endragit/Triacetin dispersion onto the Oxycodone HC],

* Spray Dried Lactose and Povidone using a fluid bed granulator. ) :

2. Milling: Discharge the granulation and pass through a mill with approximately
I mm openings (18 mesh screen).

3. Waxing: Melt the stearyl ~lcohol at about 50 degrees C and add to the milled
granulation using a high shear mixer. Allow to cool to room temperature on
trays or a fluid bed.

4, Milling: Pass the cooled granulation through a mill with an approximately 18
mesh screen.

5. Lubrication: Lubricate the granulation with talc and magnesium stearate using
a rmixer.

6. Compression: Compress the granulation into tablets using a Kilian® Tablet
press. :

7. Film Coating: Apply an aqueous film coat to the tablets using a rotary pan.
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Spray Dried Lactose50.0250.0 Povi done8.040.0 Eudragit RS30D
(Solids)50.0250.0 Triacetin6.030.0 Stearyl Al cohol 70.0350.0 Tal c4.020.0
Magnesi um St earat e2. 010. 0 OQpadry RedYSI - 15597- A10. 050. 0 Purified Water

Tot al 230. 01150. 0 "Used for processing and remains in product as refq' ﬂgal .
nmoi sture only. According to the follow ng procedure: 1. G anul ation" p?@?/
the Eudragit/Triacetin dispersion onto the Oxycodone HO, Spray Dried

Lact ose and Povi done using a fluid bed granulator. 2. MIIling: Discharge

t he graniOdtPB#H? and pass through a nill with appr oRWt¥He* 1 nm openi ngs
(18 mesh screen). 3. Waxing: Melt the stearyl alcohol at about 50 degrees C
and add to the mlled granul atEempggi ng a high shear mxer. Alow to cool
to roomtenperature on trays or a fluid bed. 4. MIling: Pass the cool ed
granul at i on_ tHvELRgh sat2ied Pleaif esotigriabiprreoxidast ity the rmykpehfodyr een. 5.

Lubri cat "R E8#¥ cate the granulation with talc and nagnesi um stearate
using a mxer. 6. Conpression: Conpress the granulation into tablets using
a Kilian(r) Tablet press. 7. FrhmiuEKpating: Apply an aqueous filmcoat to
the tablets using a rotary pan. 27 27 OCT 2005 WD 02/ 087512 Exanple 2

PCT/ US02/ 14024 { gxygedone sustained rel easp.aep@i1 C thblets are produced with
the formul a se{phgLslr: 1 n Table 2 Ibel ow. TABLE 2

Oxycodone HC1 35.20
Polyethylene oxide 130,24
Povidone 8.8
Magnesium Stearate 1.76

Displacement Layer:

Polyethylene oxide 85.96
Sodium chloride 40.50
Hydroxypropylmethylcellulose 6.75
Ferric Oxide 1.35
Magnesium Stearate 0.34
BHT 0.10

Semipermeable Wall:
Cellulose acetate 38.6

The dosage form having the above formulation is prepared according to the following

procedure:

First, 175 g of oxycodone hydrochloride, 647.5 g of poly(ethylens oxide) possessing a
200,000 average molecular weight, and 43.75 g of poly(vinylpyrrolidone) having.a 40,000
average molecular weight is added to a mixer and mixed for 10 minutes. Then, 331 g of
denatured anhydrous alcohol is added to the blended materials with continuous mixing for 16
minutes. Then, the wet granulation is passed through a 20 mesh screen, allowed to dry at
room temperature for 20 hours, and then passed through a 16 mesh screen. Next, the
granulation is transferred to the mixer, mixed and lubricated with 8.75 g of magnesium

gtearate.

Then, the displacement or push composition for pushing the oxycodone HCI
composition from the dosage form is prepared as follows: first 3910 g of
hydroxypropylmethylcellulose possessing an 11,200 average molecular weight is dissolved in
45,339 g of water. Then, 101 g of butylated hydroxytoluene is dissolved in 650 g of
denatured anhydrous alcohol. Next, 2.5 kg of the hydroxypropylmethylcellulose aqueous
solution 1s added with continuous mixing to the butylated hydroxytoluene alcohol solution.
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i ngredi ent Antdunit (ing) Drug Layer: Oxycodone HCO 35. 20 Pol yet hyl ene

oxi del30. 24 Povi done8. 8 Magnesi um Stearatel. 76 D spl acenent Layer:

Pol yet hyl ene oxi de85. 96 Sodi um chl ori de40. 50

Hydr oxypr opyl net hyl cel | ul ose6. 75 Ferric Oxidel.35 Magnesium St ear af 46T 3405
BHTO. 10 Sei ni penneabl e Wall. Cellul ose acetate38.6 The dosage form having
the above fornulation is prepared according to the follow ng procedure:
First, 175@ of oxycodone hydrochl oride, 647.5 g of 1pol;;(et hyl ene oxi de)
possessi MY &%330, 000 average nol ecul ar wei ght, anBCYSFEY of

pol y(vi nyl pyrrolidone) having .a 40,000 average nol ecul ar weight is added
t 0 a m X€eTharghigdendojogieh tepuratibd isndnnliied by adfiing with BPibugys afxing denat ur ed anhydr ous

al cohol i EmaaGdacid@pcbfyenchlyRNERa afRES bdnabsto e biltylQayirbiyRUSHe Xi ng for 10

m nutes. Jhen.hibie wet granulation is passed through a 20 nesh screen,
allowed to dry at roomterrperature for 20 hours, and then passed through a
16 nesh screen. Next, granulation is transferred to the m xer, m xed
and | ubri cat eFPtHOE, °f5°d§)mbﬁ‘m°ﬁ‘éfg‘ﬁé’§‘iddﬁﬁ“ & Quasroo TR s iBAE i spl acement or
push conpabiat3iarestf sreepdhdni 12E0 & hbfenk paidais messddCirovgh @ tp osiht 10w f r om t he dosage
formis pmepéaeeskeas nagkilloRs400fgiof siiarm3@ehBeally ateptably gilgatynopyideiret hyl cel | ul ose
possessi rbgss@anglah 20@0Pa ek R AR 10M: B 1ghta 500 bORrokBrogfisaBlicéRdbst N 45, 339 g of
wat er. ran alﬂjzoéﬂ afdfa ebmlychﬁr @gghmegamml SHERerlE pdt 3RhMGHs 1 n 650 g of
denat ur e wle %ﬁ%e to tﬁe :mltat’or gnd%hek u{atxc:[n proce jated fo

hydr oxypr rre ch 6s& Aguecus TG Bosess £d8558 PR cont i nuous

m Xi ng tcf ity r“’ért Ba ir dioosapeest Eféﬁ‘é“é?%‘éfﬂd?d %rdnﬁmi {ﬂf.m‘z‘%ﬁ 27 OCT 2005 WD
02/ 087, 1 Ztheacihe \ygder /sqluiipp ds sprayed from 3 nozzles onto the powder. The granulating is

monitored during the process as follows: total solution spray rate of 300 g/min; inlet
temperature 43°C and air flow 4300 m%/hr. At the end of solution spraying, 45,033 g, the
resultant coated granulated particles are subjectzd to a drying process for 35 minutes.

The coated granules are sized using a2 Quadro Comil® mill with an 8 mesh screen.
The granulation is transferred o a Tote® Tumbler, mixed and lubricated with 281.7 g of

magnesium stearate.

Next, the drug composition comprising the oxycodone hydrochloride and the push
composition are compressed into bilayer tablets on a Kilian® Tablet press. First, 176 mg of
the oxycodone hydrochloride coinposition is acded to the die cavity and precompressed, then,
135 mg of the push composition is added and the layers are pressed under a pressure head of
3 metric tons into an 11/32 inch (0.873 cim) diameter contacting layer arrangement.

The bilavered arrangements are coated with a semipermeable wall. The wall forming
composition comprises 100% cellulose acetate having a 39.8% acetyl content. The wall-
forming composition is dissolved in acetone:water (95:5 wi:wt) cosolvent to make a 4% solid
solution. The wall-forming composition is sprayed onto and around the bilayers in a 24 inch
{60 cm) Vector® Hi-Coater. Next, one 20 mil (0.508 mm} exit passageway is drilled through
the semipermeable wall to connect the drug oxycodone layer with the exterior of the dosage
form. The residual solvent is removed by drying for 72 hours at 45°C and 45% humidity.
Next, the osmotic dosage systems are dried for 4 hours at 45°C to remove excess moisture.
The dosage forms produced by this manufacture comprises 35.20 mg of oxycodone HCI,
130.24 mg of poly(ethylene oxide) of 200,000 average molecular weight, 8.80 mg of
poly(vinylpyrrolidone) of 40,000 average molecular weight, and 1.76 mg of magnesium
stearate. The push composition comprises 85.96 mg of poly(ethylene oxide) of 7,500,000
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Then, binder solution preparation is conpleted by adding wi th continuous

m xi ng the remaining hydroxypropyl nethyl cel |l ul ose aqueous solution to the
butyl at ed hydroxytol uene al cohol solution. Next, 36,000 g of sodi um
chloride is sized using a Quadro Comil(r) mll eqU|pped with a 27 HdsH
screen. Then, 1200 g of ferric oxide is passed through a 40 nmesh screen.
Then, the screened materials, 76,400 g of pharnaceutically acceptable

pol y(et hyl ene oxi de) possessing a 7,500,000 average nol ecul ar wei ght, 2500
g of hydwexywsiopyl met hyl cel | ul ose having a 11, 200r&EesEge+ ol ecul ar wei ght
are added to a datt(r) Fluid Bed Granulation's bowl. The bow is attached

to the gnaAmYl abRfec@nd Jf: Iuarl aki a - QBMS\%hl&%{e' ns {3 axngd dor effecting
gr anul at 9 xgpl}gpé Cﬂ'&rfglu seyl Bn(;:\li‘%t{qucd tamc oxac{e 0?4 r?qnma%e% Zﬂ% Xed for 10

m nut es. s onto the
g O oS ] e ﬂ?ﬂﬁé%ﬂ é°“B’F§?&é€g“§§ follows: total

powder . ¥’ ]ﬁr% AP
sol ut i on cdippsyecise SoBFSBEE &Y prev] pniset The afort €oupBEs 98l air f1 ow 4300
nB/ hr. Apastepevap2t mdf(0. 88 mutki on spraying, 45,033 g, the resultant coated
granul ated particles are subjected to a drying process for 35 mnutes. The
coated granul es are sized usingyguppgdro Com I (r) mll with an 8 nesh
screen. The granulation is transferred to a Tote(r) Tunbler, m xed and

| ubricated with 281.7 g of - magnesi um stearate. Next, the drug conposition
conpri sing t é“ﬂ%?%ﬁﬁ@ﬁ@rﬂﬁﬂ%ﬁ%ﬁ?&*?ﬁ@eEﬂﬁw?ﬁﬂmﬂﬁ§%m“%ﬁﬁ%@%lt|on are

conpr ess&dizblpd belaw: | ayer tablets on a Kilian(r) Tablet press. First, 176 ng
of the oxycodone hydrochl ori deTsBipdsition is added to the die cavity and
preconpressed, then, 135 ng of the push conposition is added and the | ayers
are pressed unfiRgresizpr essure head of  Berf@iafd C tons into an 11/32 inch
(0.873 cm di apewglayeont acti ng | dyesaceangeaffepestr |The bil ayered arrangenents
are coated w t Oxcslemitsdr neabl e al | . THé&8wal |l forim ng conposition

conpri ses 100% Rebrhyifnssedancet at e haV|ng5é239 8% agetyl content. The wall -
form ng conpos Rovigerei s di ssol ved [i n acet 8ne: wat er (95:5 wt:wt) cosolvent to
make a 4% sol i aMagg‘B‘f“ﬁﬁteéﬁte The wal | -forning conpogition is sprayed onto and
around the bil ST ;emﬁ?x e’;—‘r ek “;;‘ D1 rcemc ) Hi - Coater. Next, one 20
ml| (0.508 nm i“i"ass gevay i S nFFqﬁ 1180 t he senlperneable wal |l to
connect the dr D PRYGRUHEE ayer th Lr@, Xt erl ol of the dosage form The
resi dual sol vepdodiug chieg@eved by driying foyp 72 hoursg at 45C and 45% hum dity.
Next, the osnolherdaspgmeGysiians are dried for 4 hours at 45C to renove
excess noi st ur Femica@de dosage forns produded by this manufacture conprises
35.20 ng of ox)Audwhe 4@kt 130. 24 ny ofoéély(eth3lene oxi de) of 200, 000
average nol ecu|BHT wei ght, 8.80 ng of pol®*%i nyl pyrrolidone) of 40,000

aver age nDIecuLaﬁ?¥e5§§%==eﬂe=4;;4;4g#4#=4ﬂ%#¥¥34#n stearate. The push
conposi ti on cofffFPere s my of p%hixmnwéﬁjépﬁ oxi de) of 7,500, 000

Cellulose acetate
Polyethylene glycol 5

The dosage form having the above formulation is prepared according to the following

procedure:

First, 1728 g of oxycodone HCI, 38352 g of poly(ethylene oxide) possessing a 200,000
average molecular weight, and 360 g of poly{viny! pyrrolidone) having an average molecular
weight of 40,000 are added to a planetary mixing bowl. Next, the dry materials are mixed for
ten minutes. Then, 1616 g of denatured anhydrous ethyl alcohol is slowly added to the

blended materials with continucus mixing for 15 minutes. Next, the freshly prepared wet
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29 21 OCT 2005 WD 02/087512 PCT/ US02/ 14024 aver age nol ecul ar wei ght, 40.50
mg of sodiumchloride, 6.75 ng of hydroxypropyl nethyl cellul ose, 1.35 of
red ferric oxide, 0.34 nmy of nmagnesium stearate, and 0.10 ny of but¥ &k @45
hydr oxyt ol uene. The semi perneable wall conprises 38.6 ng of cellul ose
acetate conprising a 39.8% acetyl content. The dosage form conprises one
passageway, 20 m |l (0.508 mm). EXAMPLE 3 Oxycodone sustai ned rel ease osnotic
tablets are Pr(_)duced with the fornula set forth in Table 3 below TABLE 3

| ngr edi eNf492®E¢2ént age Drug Layer: Percentage of Dr PgF¥583/d94 Oxycodone HCL28. 8
Pol yet hyl ene oxi de64. 2 Povi done6 Magnesi um Stearatel Di spl acenent

Layer : Pers@aittiagis pasfed tiragh atdopehtcreemafiloreds My @t 199m emgergut 8683 675 Sodi um

g hl ori degxguzrsl'bé, & paésegrtmmh AetshydsE edrdetil D@clﬁ?heFQﬁﬁuiaﬁonC%iudﬁ?enBS@-@%Si um N ¥

t ear at e BHTO. 07 I per.nme - Percent age of Semip erneable Wa

Cel | ul osé’lmécce a %W%ﬁ%ﬁgnﬁiﬁdévﬁ@@gﬁ/‘}fgﬁage%&eﬁ%%age form havi ng the above
formulation is prepared according to the follow ng procedure: First, 1728 g

of oxycodone Neki] a pushadpdgiti6ifis RQkyd Bldiuke ARL, PXhdPhIUBASSRSHENY a 200, 000
:.x g:: ggg g'té l 0 e"}‘i“g F%ﬁo g\éﬁygrg)tcy‘progyr?ndleﬂ%fﬁsgllu%seogossQs(s?ilné/ ﬂ(.n\éllverr]ygle mQIXCru{aP \!V’E!lgqlg ne) having an
of 11,200 in 45,339 g of water. Next, 101 g of butylated hydroxytoluene is dissolved in 630 g
of denatured anhydrous alcohol. Approximately 2.5 kg of the hydroxypropyl-
methylcellulose/water solution is added to the butylated hiydroxytoluene/alcohol solution with
continuous mixing. Next, the binder solution preparation is completed by adding the
remaining hydroxypropyl-methylcellulose/water solution to the butylated hydroxyl- '

toluene/alcoho! solution, again with continuous mixing,

Next, 36,000 g of sodium chloride is sized using a Quadro Comil® mill, used to
reduce the particle size of the sodium chloride, A fluid air mill is another mill used to size
materials with a 21 mesh screen. Next, 1200 g of ferric oxide is passed through a 40 mesh
screen. Then, all the screened materials, 76,400 g of pharmaceutically acceptable
poly{ethylene oxide) comprising a 7,000,000 average molecular weight, 2520 g of
hydrexypropylmethyleellulose comprising an average molecular weight of 11,200 is added to
a Glatt Fluid Bed Granulator bowl, The bowl is attached to the granulator and the granulation
process is initiated for effecting granulation. Next, the dry powders are air suspended and

mixed for 10 minutes. Then, the binder solution is sprayed from 3 nozzles onto the powder.

While spraying the binder solution, the filter bags are shaken for 10 seconds every 1.5
minutes to unglue any possible powder deposits. At the end of the solution spraying, 45,033 g
of the resultant coated granulated particles are subjected to a drying process for 35 minutes.
The machine is turned off, and the coated granules are removed from the granulator. The
coated granules are sized using a2 Quadro Comil with an 8 mesh screen. The granulation is
transferred to Tote Tumbler, mixed and lubricated with 281.7 g of magnesium stearate.

Please review second sentence and clarify.

Next, the oxycodone HCI drug composition and the push composition are compressed
mto bilayer tablets on the Kilian® Tablet Press. First, 434 mg of the oxycodone HCi

composition is added to the die cavity and pre-compressed, then, 260 mg of the push
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wei ght of 40,000 are added to a planetary m xi ng bow . Next, the dry
materials are mxed for ten mnutes. Then, 1616 g of denatured anhydrous
ethyl alcohol is slowy added to the blended materials with continuous

m xing for 15 mnutes. Next, the freshly prepared wet 30 27 OCT 20057 WJ 2005
02/ 087512 PCT/ US02/ 14024 granul ation is passed through a 20 nmesh screen,
allowed to dry at roomtenperature for 20.5 hours, and passed through a 16
mesh screen. Next, the granulation is transferred to a planetary m xer,

m xed and"QUB¥FRated with 59.8 g of magnesi um st eaPSTESZME%:  a push
conposition is prepared as follows: first, a binder solution is prepared by
di ssol vi rrgmEsien i agsed sy died RS RE YRS EISS TEeshuR BrabofagRedadeing an aver age

nol ecul armetRit@hinto 20700k 11, ZQ) k M3A50ISAn)Gva Eontettng layerbdXingerldd g of butyl at ed
hydroxytol uene is dissolved in 650 g of denatured anhydrous al cohol.

Approxi mately 2.5 kg of the hydroxypropyl nethylcellul ose/water solution is
added to t he Thebiayaededratpguiend \patidyath e sepivermodblesifluThe ol Wionde  cont i nuous

m Xi ng. Nemgosxnsnh&nghaa@i@.i;%sc@mé ORLRINBRAY atien Acstr:caam@ﬁtemdseby adding the
nyr oyl FoPEPAEEn Bl BB PP I 5t e T GBI TS xi g, Next .
36, 000 g d@ﬁol‘S@)mammﬁ@mw@é5|%W§F@d€#ﬂl!9iﬂﬂ@ﬁd7@%ﬁ®ut@ewMﬂr) mll, used to

reduce t hempgtdrip6dittin $iisgye@bntd L@ 2,50 kil BllaGHY 196 DA ectéy Hib dberai 1 i | | i s anot her
mll used to size materials with a 21 nmesh screen. Next, 1200 g of ferric

oxide is passed through a 40 mesh screen. Then, all the screened naterials,
76,400 g of pYeaty meceUmilc @763 myy ceaib trassrgevayp ek ydtilledh {hrongie the erie) conpri sing a

7, 000, Ooge@u@re&g@tmﬁr@&meaﬁgwr@mshe&@%&&m@ﬁmg@yﬁ{eﬁxmmmah met hyl cel | ul ose
corrprlsm an aver a 0 a Gatt Fluid

ge jol e r |
e Gr andPbr SHBR AR Tou T P o guPR g S and ¢ he
gr anul at |d95|qge forme eeskied Hr fipurd @50 forymesé Pect magugr Brvbatd brm  Next, the dry

porvdters FrcRucdd by @H%ﬁﬁl@ﬂﬁé es m%&ﬂyctmm ﬂ;@l mmg@ﬁemyTeh@&mes he bi ndte[1 :
solution is spra sprayi ng e

o ndor CeaPETis 2P T rIRaRL e S pil B e st Buary . &

m nut es 46, U@ngbm meisculan gsighsl eldpl(wmle@eMp@tsamtf% Thatpushhrempestionf t he sol ution

sprayi ng,cmﬂﬁme@%ﬁsﬂ% ﬂafy(eﬁhpﬁmro@ﬁwcsxa;msmgpaémo@ Imeedarmrgmi cles are

subj ecteg ! % ry q%!?oﬁ go f h m%ﬂ%s S y ﬂg&pl ne is turned off,
and the gétsg "Yrlanuted are” i‘y@nﬁ’(/“é?fycf Eiﬁénpé’ﬁémul ator **Tie coat ed

gr anul es mepkceulaivpight, M‘sﬁmgmad@%?d%@utﬁetm Hydwpkytdipenpnang O3Es agresiwsen. The

granul at isRRatt. She aemeﬁ{e@rerm cslepnmtgewir bhNdal o ~cBfhi¥ @éhpRRieL 4 38wed cated with 281.7

0,0f MRONESH UMLSE S 81 &) o KUSRSE SULCUSEGoNdLSPOLRICEa0g, clarify. Next,
t he oxyco 5 ron are conpressed
weight. The dosage form compnses two passageways, 30 mils (0.762 mm) and has an

oxycodone hydrochloride mean release rate of about 5 mg/hr.

The dosage form in further embodiments can comprise 65 wt % to 100 wt % of a
cellulose polymer which polymer comprises a member selected from the group consisting of
a cellulose ester, celiulose diester, cellulose iriester, cellulose ether, cellulose ester-ether,
cellulose acylate, cellulose diacylate, cellulose triacetate, cellulose acetate butyrate, and the
like. The wall can also comprise from 0 wt % to 40 wt % of a cellulose ether member
selected - from  the group  consisting of  hydroxypropylcellulose and
hydroxypropylmethylcellulose and from 0 wt % to 20 wt % of polyethylene glycol. The total

amount of all components comprising the wall is equal to 100 wt %. Semipermeable
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into bilayer tablets on the Kilian(r) Tablet Press. First, 434 ng of the
oxycodone HC conposition is added to the die cavity and pre-conpressed,
then, 260 ng of the push 31 27 OCT 2005 WO 0 2/08 75 1 2 PCTNS02/ 140 gf}r 005
conposition is added and the layers are pressed under a pressure hea ?
approximately 3 netric tons into a 0.700" (1.78 cm x 0.375" (0.95 cn) oval
contacting |ayered arrangement. The bilayered arrangenent is coated with a
sem -perneable wall. The wall formng conposition conprises 95% cel | ul ose
acet ate HWERAiY>H 39. 8% acetyl content, and 5% pol ¥ ?’P’é‘ﬁ%‘ gl ycol having a
nol ecul ar wei ght of 3350. The wall-form ng conposition is dissolved in an
acet one: walyeers (96! or minufattyring @gbdf e dbsagedornmkealisalodirsd$.iPdentdot.ut i on. The wal | -
form ng o_,ogzp%lgglggggl%og’g{@y@ﬁZgg]grgﬁqlpzoaround the bilayers in a 24" Vector
Hi (r) Coater. Néxt, fwo 62 nm) exit passageways are drilled

t hrough the sem - per rreabl e waII to connect the drug layer with the exterior
of the dosagerhsyall émthed freferfed prockisdb contpitey thn beldclvelyeivmeetde BYiuickeyi ng for 48
hours at eﬁlQrCe%gAdceaQo/% hltﬁmeﬂwaém&%mpnsée% B! 6o @%s?gs‘gréeom are dried for

4 hours at rempve excess nolsture. T osa orm produced by this

manuf act GREHEFoB, Ff Rt B8 tgdeauiaeade AS k0% %lz?xvz%ﬂfia'l et HiFPdHe oxi de)

possessi nggactZ(6 1 @entiave! d@yizhdali@pbaficalyeiheRil colipfisp0isy(tws Byb pyrrol i done)
0Ssessi Ngq 1R 6 Ly i um st earate.

P rl&/amh f‘&u&%’ 3% 864 % é%%r%géég;l MOSE% % JJRY18s

The push conposition conprises e oxli de) conpr|S|ng a

7, 000, OOCY"ta(?/é‘f‘ﬁﬁ’é‘e’ﬁcﬂ%@u\“’ﬁkﬂ‘wé?bﬁ?‘gh‘ P@@%@ Ffm?wms GPPRYENS Bey,
hydroxypm@pyhﬁnmhyj@m%umhﬁm&emammmmsmﬂgﬂmmﬂﬁw&&@wamabagat%mmlecular wei ght,
1% er 1 CuQiiRse. BorDd w04, Bisol: 9 S LU AENNAL YRR w30 o 2P magNeST um
stearate. e sem ernea |ses oce ul 0se acetate

conpri si r§YEny3gymiigons @itk (e topebiraspitof algeppanents spppigng deyilsgridpe gl ycol
conpri si ngo & @350 average nol ecul ar weight. The dosage form conprises two
passageways, 30 mls (0.762 nun), and has an oxycodone hydrochl ori de nean
rel ease rate of about 5 ng/hr. The dosage formin further enbodi nents can
conprise 65 Wt %to 100 Wt % oEX&MPLEHM| ul ose pol ymer whi ch pol ymer conpri ses
a menber sel eny@donk i ®f} fubtfineg ki cHONS wGE ipRparddfwith the ERblluiconeh est er, cel | ul ose
di ester, jgehleulhogse triester, cellul ose ether, cellul ose ester-ether,

cellul ose acyl ate, cellul ose diacylate, cellulose triacetate, cellul ose

acetate butyrate, and the |iKke. n];c;;wall can also conmprise fromO w %to
40 wt % of a cell ul Jlsxeecg;nper rren:{)c. sel n;;yn\i, m t he group consisting of
hydr oxypr opyl cel l.ul b SBANd - hydroxyprop ?W;)h IceI | ulose and fromO wt %to
20 wt % of pol yet hyfGoEdleyepl - The totaljggnmount of all conponents
conprising the wall|&&iesal to 100 w % Semi pef neabl e

Stearic Alcohol 24.75

Eudragit RSPO 77

Total 120

The formulation above was prepared according to the following procedure:

1. Pass the stearyl alcohol flakes through an tmpact mill.

2. Blend the Oxycodone HCI, stearic acid, stearyl alcohol and the Eudragit
RSPO in a suitable blender/mixer.

3. Continzously feed the blended material into a twin screw exiruder at elevated
temperatures, and collect the resultant strands on a conveyor.

4. Allow the strands to cool on the conveyor.

5. Caut the strands into 1 mm pellets using a pelietizer.

6. Screen the pellets for fines and oversized pellets to an acceptable range of
about 0.8 - 1.4 mm in size.

7. Fill into capsules with a fill weight of 120 mg/capsule (fill into size 2
capsules).
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32 Z7 OCT 2005 WO 02/087512 PCT/ US02/ 14024 pol yners useful for manufacturing

wal | of the dosage formare disclosed in U S. Patent Nos. 3,845, 770;

3,916, 899; 4,008, 719; 4,036, 228; and 4, 111,201. The wall in other preferred

processes conprises the selectively pernmeabl e cellul ose ether, etHyl0CT 2005

cel lul ose. The ethyl cellul ose conprises an ethoxy group with a degree of

substitution, of about 1.4 to 3, equivalent to 40@6to 50% et hoxy content,

and a viscosity range of 7 to 100 centi poi se, her. Mbre speC|f|caIIy,
ID

the wal | Q% P%es 45 wt %to 80 w %ethyl cell uF’B’gBS"Z’f*%m 5w %to 30 w
% hydr oxypropyl cel l ul ose, and from5 w Wbto 30 wt Wbpolyethylene gl ycol,
with the total WeiPg HFWH@ﬂE@ﬁﬁwéﬂdﬁWW“ the wall equa
to 100 wt % [P apGrAef lﬂgﬂ Hogé*i“l?% ml%to 80 wt % of
et hyl cel | ul os%’m‘lﬁ offtE d BrEpra iy from2 w %

to 20 wt % of dmmT§V|ny pyrrolldone with the total anount of al

conponent s COffRkis@hAch galdBetiPdrd sebrhiteth TR 4430w W % EXAMPLE 4 Oxycodone 10 ng
sust ai ned rel ease capsul es were prepared with the formula set forth in
Table 4 below. Table 4 ingredientAnthmt (m Oxycodone HC 10.0 Stearic

Aci d8.25 Stearic Al cohol 24.75 E pglt RSPO77 Total 120 The fornul ati on above

was prepared accordi 7 - At ;1. Pass the stearyl
al cohol fl akes throu fﬁn i ’chGﬁllr, /ih 1m&§ t he Oxycodone HCl, stearic
acid, stearyl al cohaf € EufFagity  RSRp 1N sui tabl e bl ender/ m xer. 3.

Cbntlnuously f eed the bl ende¢d magxeriall intesa twin screw extruder at
el evated tenperaturigs, and|coll®ct tHe resultant strands on a conveyor. 4.
Al'l ow the strands td8cool onp the4conveyor. 26. Cut the strands into 1 mm

34

el lets using a pell|d&i zer. 53
P g P 18 62 40
24 66 44

Example 5 _
Oxycodone 160 mg sustained release capsules were prepared with the formula set

forth in Table 5 below:

Table 5
Ingredient Amt/unit
- ' L (mg)
Oxycodone HCL - 160
Stearic Acid : 80
Stearyl Alcohol 20
Eudragit RSPO 140
Total 400

The formulation above was prepared according to the following procedure:

Pass the stearyl alcohol flakes through an impact mill.

Blend the Oxycodone HCI, stearic acid, stearyl alcohol and the Eudragit RSPO in a
suitable lender/mixer.

i Continuously feed the blended material into a twin screw extruder at elevated
temperatures and collect the resultant strands on 2 conveyor.

Allow the strands to cool on the conveyor.

Cut the strands into | mm pellets using a pelletizer.

Screen the pellets for fines and oversized pellets to an acceptable range of about 0.8 -
1.4 mm in size.

7. Fill into capsules with a fill weight of 400 mg/capsule (Fill into size 00 capsules).

B3 =

S
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6. Screen the pellets for fines and oversized pellets to an acceptabl e range
of about 0.8 - 1.4 mmin size. 7. Fill into capsules with a fill weight of
120 ng/capsule (fill into size 2 capsules). 33 2 7 OCT 2005 WO 0Z//0875%2;
PCT/ US02/ 14024 The pellets were then tested for dissolution using the

foll ow ng procedure: Fiber optic UV dissolution using USP apparatus |
(basket) at 100 rpmin 900 mM simulated gastric fluid (SG) and in 900 m
simulated intestinal fluid (SIF) nonitoring at 282 um The dissol ution

par anet eMP 8 8et forth in Tabl e 4A bel ow. Tabl e ZAVHUEO%D ssol ved in %

Di ssolved in (hour)SGFSIF 11510 22215 43222 84429 125334 186240 246644
Exanpl e EPI@Q}&B‘H&H 'ng sustained rel ease capsul es were prepared with the

formul a set orth in Tabl el ow Tabl e L ngredi entdnt/anit (ng)
Oty codane. HoHEEEs B e B gt g e B IE RS, g 1 RSPOLAO
Fiber optic UV dissolution using USP apparatus 1 (basket) at 100 rpm in 900 ml

simulated gastric fluid (SGF) and m 900 ml simulated intestinal fluid (SIF) monitoring at
282 gm.

The dissolution parameters for the above formmlation are set forth in Table 5A below:
Please ensure Table 5A does not have erTor message.

Table SA

Time | % Dissolvedin | % Dissolved in
(hour) - SGF . SIF

1 32 20

2 47 28

4 66 42

S 86 60

12 93 70

13 95 77

24 95 80

Many other variations of the present invention will be apparent to those skilled in the
art and are meant to be within the scope of the claims appended hereto.
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Tot al 400 The formul ati on above was prepared according to the foll ow ng
procedure: 1. Pass the stearyl alcohol flakes through an inpact mll. 2.

Bl end the Oxycodone HCI, stearic acid, stearyl alcohol and the Eudragit RSPO
ina suitable |ender/mxer. 3. Continuously feed the bl ended material _into
a twin screw extruder at elevated tenperatures and collect the reétﬁl CArigl5
strands on a conveyor. 4. Allow the strands to cool on the conveyor. 5. Cut
the strands into | rampellets using a pelletizer. 6. Screen the pellets for
fines andouerssi zed pellets to an acceptabl e rangep@fysaaoast 0.8 - 1.4 nmmin
size. 7. Fill into capsules with a fill weight of 400 ng/capsule (Fill into
size 00 capsules). 34 7 7 OCT 2005 WO 02/087512 PCT/ US0211402-4 DI SSOLUTI ON
METHOD: "TPRISSRIME!S were then tested for dissolution using the follow ng
procedure: Fiber optic UV dissolution using USP apparatus 1 (basket) at 100
rpmin 900 m™ sustSindtiuitl edsedlal g@sderfirt fdrlobded-da D Emimdieibn cinp®iOLL: M si nul at ed

i nt esti Nghachdcbhlidaiky HcFrvMRREL Qb Ein@hn anA8Sicd errel AR 2Alb58QI UL On parameters for
the abovo@ycf)c%h%'a %ﬁa‘:&a@eu‘%&% gc%g tafbfgr t]h?e'rc%g;%blsuestag%ggsg 1}%&:}1’ I,Dl ease. ensure T.abl e
5A does n%% a\é}%?er r.or ressage. §‘§ng' e 5A Time ggo ved in % ssolved in
(hour ) SCES{E%E K7D provdHey ABBA2 - TEFEE G 12089 21598 77 949580

administation at steady state to human patients; and said dosage form providing a mean

Caa/Conax 0xycodoze ratio of 0.6 to 1.0 after steady state oral administration to said p'an'ents.

2. The dosage form of claim i, which provides a mean Ty of oxycodc;ne at about 2 to
about 17 hours after adminisiration at steady state to said patients.

3. The dosage form of claim 1, which provides a mean Ty, 0f oxycodone at zbout § to
about 16 hours after administration at steady state to said patients.

4 The dosage form of claim 1, wherein the matrix is substantially homogenéous.

5. The dosage form of claim 1, wherein s2id matrix is contained wiﬂnin 2 gelat capsule.
6. The dosage form of claim 1, wherein said matrix is formulated into a tablet.

7. The dosage form of claim 1, which provides a mean Ty at abou; 12 to about 16

hours after administration at steady state to said patients.

8. The dosage form of claim 1, wherein said oxycodone or pharmaceutically acceptable
salt thereof is an amount from about 5 to about 640 mg. )

"9 The dosage form of claim 1, wherein said pharmaceutically acceptable salt of
oxycodone is oxycodone hydrochloride.

10 The dosage form of claim I, which provides 2 mean Cga/Chay 1atio of 0.7 10 0.99 afier
administration at steady state to said patients.



Many ot her variations of the present invention will be apparent to those
skilled in the art and are neant to be within the scope of the clai s
appended hereto. 35 2 : OCT 2005 WD 02/ 087312 PCT/ 17S02/ 14024 \hdt s 2305
clainmed is: 1. A sustained-release oral dosage formfor once-a-day

adm ni stration conprising: a pharnmaceutically acceptable matrix conprising
an anal gesically effective anount of oxycodone or a pharmaceutically
acceptabl e salt thereof and a sustained release material, said dosage form

provildi ngTRNaen2t 489 6f @bt wheh p%\riaé%sﬁ}eépg%élcm%ﬂrah@gf 8.5abtoeys gl
adm ni st r%ﬁﬁ%tﬁ?ﬂo@%ﬁ%@’#&ﬁ%%& dﬁ%‘f‘s.Pat' ents; and sai d dosage form

provi di ng a nean X oxycodone ratio of 0.6 to 1.0 after steady state
or al i.gdm' istratiqon to_said patients. 2. The dosage formof claiml, which
provides AITERRETHIM oHaigk YoHch @ atdumaur- VIR Blcatp Frlt Of PXHEAACES &F B er

adni ni st r pharmacetticslp achppbia saltithersad, hpammicasirsd by theTh8P Basleryddthodralof cl ai m
1, which pioxsne@s9@0 wkaquebom buffer axpdbabipewain dbcut 7@ 4t37°ghdutord 6% wur s

af ter admyyusbhafdtQmaly, $EBa8%uSIBES aldut ToY PR ibm ik dogaganher m of
claimli, W%@?%h efHEﬁHﬂo’ﬁtgé%%H%B&%hégﬂn%@aﬁﬁggqgmd}ﬁ | 1 33% ﬁoTi%SuP%&/%ge

form of cl.al éreln.sal C n a gelatin capsule.
6 The dosgaéﬁr&r% AT AR i‘?O‘\%ﬁ@%M"?ﬁﬁ“&S- matrix is fornulated into a
tablgt. 7. The dosage formof claim1, which provides a nean Tma. at about
12 t@-about 16 hobe ssaek erycadeneirstrbarnensutical bt acgepiale aaletheeeod & dhepat i ent s.
~S . The pesageof of asoftaictdiairate dudege dimm Baitdaoxy pddonkurosn pitEentmeadt i cal |y
accept abl éosagaldmi fen@®ing & pBRuAABDLITYALY bR abbihakid @mghBidg ddboddne ?a The
dosage f oparRhc&ltRbIY docephBleLdatt tRakEF DlAr MBGEIUIrERRISMAESARD pRIEdSA t of
OXy cOodOone, | $; A%y, f’ aPqu,Ethf% PEIA H&ra da I?ﬁn @ﬁége_oﬁféd@oﬂé rdtiodf élo WNI Ch
provi des g pa%t%p Gratio of O tatt&(gﬁ_s.. arter alithi ni stration at steady
state to 'gl pg BAYehon abel i SH88TE The dosage formof claim1,
whi ch provides a nean C24/Cma,_ratio of 0.8 to 0.95 after admnistration at
steddy state to saPeupueh @aes!d | wherentrederesn it oreindss 2 815an mma Ofwhi ch

provi des @f¥cpAond atregovied warbeut T bowekitexadrodwiration absteashataoeatd cal | y
accept abl gatmatst t hereof, when neasured by the USP Basket Method at 100 rpm
in 900 mM aqueous buffer at a pH of between 1.6 and 7.2 at 37C of from0%to

15. The use of claim i3, wherein the dosage form provides a mean T, of
oxycodone at about 8 to about 16 hours after administration at steady state to said
patients.

6. The use of claim 13, wherein the dosage form provides 2 mean C,,/C,,,, ratio
0f 0.7 to 0.99 after administration at steady state to sald patients.

1. ~ The use of claim 13, wherein the dosage form provides a mean C,,/C,,, ratio
0f 0.8 to 0.95 after administraiion at steady state to sald patients.

8. The use of claim 13, wherein the dosage form provides an in-vitro release

rate, of oxycodone or a pharmaceutically acceptable salt thereof, when measured by the
USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of between 1.6 and 7.2
at 37°C of from 0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours,
irom about 20% to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from
about 35% to about 95% at 18 hrs, and greater than about 50% at 24 hours.

tad
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about 40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20%
to about 80%at 8 hours, from about 30%to about 95% at 12 hours, from
about 35%to about 95% at 18 his, and greater than about 50% at 24 hours.
13. The use of oxycodone or a pharnmaceutically acceptable salt therdédiCTi#05
the preparation of a sustained rel ease dosage formfor treating pain in
human patients, said dosage form conprising a pharnaceutically acceptable
mat ril%. conprisiing miysedandosiedormpbanpraegti cal |y acceptabl e salt thereof
and a sustai ne aygbgg}%@cgﬁt&mﬁim{g@ provi de an anal gesic effect for at

| east about 24 our Se;ad ] @@o%@éiﬁ?&gaﬂﬁﬁ%&?&ﬂ?%ﬁe@lﬂeﬁﬁé#D@o;q?cod 9

after adm ni stration .atns e cl% S o.sal,d patrents. e use of claim
13 wher ei HTPW&&HBQ%SF? é’r,arﬁcﬁjr[ ‘Q)F N-"Tm a of oxycodone at about 2 to
about 17 hours af t er (RAMPIEERERT GHETROTPIERG ISSHORODFIS A"  patients. 15.
The use of cl ai(m 23cmigisanedble VAl suBeaend Br mlpre votkdwvingrepassapemey of
oxycodone dadpcatbiirdn o thbmitasd 61 kedd vsy@tivms orgdaimeacitiedllyocgitatslt estdthesdofit e
to said patiengsddsge fomqargﬁ;qi@fm%m?:ié%ffewﬁf 8 1Bast BEoA 23 3@8r S Blem

provi des 2 IBoRZ 8/ administlaBbh % nhadpdichl, §u PO after admnisiration at
steady state oa%gé éga jents .Jhe use a /(f|al mlgs \A{Jmergbng tgear%fsage form
provides a rmearr®d9sgse foam proYiding e wipdin g/ (o Y68I0HE TR0 SHREAP Y EHon at
steady st &% AFIBIFAI At sEY Saitle saulPa8eEnis] ai m 13, wherein the dosage form
provides an in-vitro release rate, of oxycodone or a pharnaceutically
accepfabl &hsalcsagehfermaff clavhd®h , maadupreddiya token TSP Baglodtndztdvodt 2te 100 r pm
in 900 ni hbeguEeDsirbufiéreidndhistatdn @fsidady waenolai@ patdentd. 2 at 37' C of from 0%
to about 40%at 1 hour, from about 8% to about 70% at 4 hours, from about
20% ab Q9 £S5, 9f 9 ab ey ; , from
abouﬁ?'SS%qg%a% E{etalio ggg?g%ﬁl‘%éggﬁgmh n%ﬁé?iﬁﬁ%&%’é&?gﬁﬁé %]g%%]ag’to Hgg&ﬁour s. 37
21 OCT 206 O‘ft9. P %ria,;;ggnﬁs Fdéls%ser YS&OSS@%I fporlrﬁl(si'orrpri sing; (a) a

bi | ayer core conprising: (i) a drug |ayer conprising an anal gesically

ef fective anmount of oxycodone or a pharmaceutically acceptable salt
thereof; and (ii) a displacenent |ayer conprising an osnopol yner; and. (b) a
sem perneabl e wall surrounding the bilayer core having a passageway

1), The dosage form of claim |9, wherein said displacement layer further comprises an
osmagent.
23, The dosage form of claim 22, wherein said osmagent is selected from the group

consisting of osmotic salts and osmetic carbohydrates.

74.  The dosage form of claim 19, wherein said pharmaceutically acceptable salt of oxycodone
1s oxycodone hydrachloride. g



di sposed therein for the rel ease of said oxycodone or pharnaceutical Iy 2T ¢
acceptabl e salt thereof; said dosage form providing an anal gesic effect for
at | east about 24 hours after steady-state oral adm nistration to hunan
patients; and said dosage form providing a nmean C24/ Chru oxycodone rati o of
0.6 to 1.0vFe28751ral administration at steady state to sar@s@atignts. 20.
The dosage formof claim19 , which provides a nean Tnoz of oxycodone in
about 2 to.,.about 17 hours after adm nistration at steady state to said
patients. the doRadpsasedPm effclay ?irf‘(he}e@‘SHW&WdﬁWG’\?PEPé@aC&u%B}ﬁWFPﬁ%ﬂ@f
oxycodone istt tibxeof is 8 anemcaitodfrohGbéiodtsatafita@d medm ni stration at steady state
to said patients. L2, The dosage formof claim1l9, wherein said displacenent
| ayer further c I Ses The formof .claim 22,
wher ei n san os?fgg)éos i gms% gaéquzt?f “f%%r?vﬁdéiséfntﬁffb m“t%f‘i’é‘?’?fi?’??d”}ﬁ%l BEHDdL i C
salts and @éﬂ@?ﬁ@t@a?%h@m%#@r adpinistpiien dotadystdop midpatichiai m 19, wherein
sai d pharmaceutically acceptable salt of oxycodone is oxycodone

hydr ochi or ge. %egéa&xu@mﬁllge%&gjzmsf GLALB0R 1402435 1o o Bpe dosage

formof cla maéﬂ?ﬁ erein one or ceutically acceptable
salt theredf® SRR SR ys&ﬁtetf’rs %H‘J’Brﬁt 5 to about 640 ny. 26. The dosage
formof claim19, which provides a nean Tnax of oxycodone which occurs at

about 12 t Qgaboute dfiaiGumsofai£al9, adﬁﬂhwxﬁﬁdeﬁﬁhﬁih@zwcﬁ&@ﬁﬂ)bfﬁfs% goto said
patients. zradlgﬁsé-%ﬁgl?‘%%tegaf té’tfoséidgw‘tP whi ch provides a mean C24/C,

ratio of 0.7 ter "adm ni st |on at steady state to said patients.
28. The doagge formof claim.19, which provides a nean C24/Cm,, ratio of
0.8 to - afhedosagdrfom sitola il amiacth w@@@dynemmcereteesesab,dafpmeMM 29. The
dosage f or mpBnGtaiail%eciphbl hal’@ﬂhé&%ﬂjQﬁen&ﬁbabd?ed’liyttﬁ@USl@h@s?céﬁ\z{étﬁ&@at 106

oxycodone m n'?ﬁ}gﬂﬂ{ y%ﬁ%tbblggr at¥1 %.Cocf%%% c& %2t p?f"%ﬁ*f’ﬁom & tH%é‘zﬁ%” ed by

t he USP Bas
bet ween 1. é 4red 1 fhoyr, fromppeut yr Wrﬁﬂiﬁ‘}td@g/"t & Aal%‘EFt ﬁmﬂ(&b}ﬂ‘é@o"é t‘hé}tﬂ“t 89’("6?7? about 8%
t o about 708trmatfrein hioaut $0%fto euaBiiutat PDROWD) fralchbut 30% tatab&ut Shhuat I8 hts, om about

30% t o abouhq 2o AhanldbotiOMESat 25 ha. about 35% to about 95% at 18 hrs,

30, A method of treating pain in patients comprising:
orally administering to human patients a sustained release oral dosage form comprising

(2) a bilayer core comprising;

{i) a drug layer comprising an analgesically effective amount of oxycodone or a
pharmaceutically acceptable salt thereof, and

(i) a displacement layer comprising an osmopolymer; and
(b) a semipemmeable wall surrounding the bilayer core having a passageway disposed therein
for the release of said oxycodone or pharmaceutically acceptable salt thereof; '
to provide an analgesic effect at least about 24 hours after oral administration at steady state
to human patients; and
to provide a mean Cy4/Crax 0xycodone ratio of 0.6 to 1.0 after oral administration at steady
state to said patients.

30, The method of claim 30, which provides a mean Tpa, of oxycodone at about 2 to

about 17 hours after administration at steady state to said patients.

32 “The method of claim. 30, whicn provides 2 mean Tr,x of oxycodone at about 8 to

about 16 hours after administration at steady state to said patients.
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and greater than about 50% at 24 hours. 30. A nethod of treating pain in
patients conprising: orally admnistering to human patients a sustai ned

rel ease oral dosage formconprising (a) a bilayer core conprising: 93& a
drug layer conprising an anal gesically effective anount of oxycodon@ T 005
phar maceutically acceptable salt thereof; and (ii) a displacenent |ayer
conprising an osnopol yner; and (b) a sem perneable wall surrounding the

bi | ayer core having a passageway di sposed therein for the release of said
oxycodong,@f,pRar maceutical ly acceptable salt therefy .q,p50vide an

anal gesic effect at |east about 24 hours after oral adhlnistration at steady
state tggpunan patients; and to provide a mean C24/ Cra: oxycodone ratio of
0.6 to 1.3 af Tremedrad! camlniidraridon W o dreadydonseidewsrd abdd patients. 31 .
The net holghumtfieg bdminizu3ihn avstedyhtaprovid degnta nmean Tnmax of oxycodone at about 2
to about 17 hours after administration at steady state to said patients.

3Z. The gt hoﬁqe%ﬂﬁé &l @%lﬁﬁ@i-o%gﬁeRﬂysf%%xﬁommatmvuﬂémoxycodone at

about 8 t%g; about .16 ho%&j al 57 mnistration at steady state to said

pat i ent s. *§F DRSOV SN B2P FBB 12 PCT/ US02/ 14024 33. The method of clai m

30, which _provides a \W50 of the oxycodone of between 4 and 24 bouts after
admi ni st At i ofheatethet Fadip Bt #it@ propidssa rdeniad Terre®, of 84 10 (fRefqret hod of cl ai m 33
whi ch pr oainitesatan Weeace bt heaopyieadone of at | east 12 hours after

adm nistration at steady state to said patients. 35: 'T he nethod of claini,

which prayid G/ - I dyto Q. fiek .qadm ni stration at
st eady s%tﬂeéﬁg% g%lgzg&éaltl e’nt_}?ﬁ]?fo. 1855%%1591”%{%6,‘& oof% ??:'Ingi mséceqm ch provides a
mean C2J GHERSFAPT 8 581 §78°r3° (/"G5 after adninistration at steady state to

said patients. 31 The rret%od of claimwherein said dosage form provi des an
in-vitro el eBsechat d cloin Covyrepdonosase fomm phafererievitiocdiaeystericept abl e sal t

t her eof , aretvnreasbredebiyll keeluSR sdBasket whivbtchodd bt thd O Bapwt i n 900 nd
aqueous hufd-ent @b pa iPrboad ahevessr .1 i @bdween2.catd BYLIDL of i@ 0% t 0 about
40% at 1 dapdbpouf 400 BRAYEomHLEQYADBU 7090 % AlouA, RS Seut bdsp about 20% to
about 800/2&)&& 8(&/ g%lﬂgu?s ﬁ&;l; ﬂomt%m%tabc%o%h/:;aqIﬁg%.tﬁoguga?{gxﬁg?/}% a{LQ{Jr s; from about

35%to abS%H:tat18§115(:/gn%t 13 tharr1 go,out%@ngoat%g%trser t han about 50% at 24 hours.

greater

38 A sustained-release oral dosage form: for once-a-day administration comprising:

a plurality of pharmaceutically acceptable matrices comprising an analgesically
effective amount of oxycodone or a salt thereof 2nd a sustained 1elease material,

said dosage form providing an analgesic effect for at least about 24 hours after oral
admiristration af steady state to human patients; and

said dosage form providing a mean Caa/Cryas oxycédone ratio of 0.6 to 1.0 after oral
administration at steady state to said patients.

39.. The dosage form of claim,%, which provides a mean T, of oxycodone at about 2 to
about 17 hours after admirgstration at steady state to said patients,

40. The dosage form of claim:ﬂﬁ, which provides a mean Ty of oxycodone at about 8 to
about 16 hours after administration at steady state 10 said patients.
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36. A sustained-rel ease oral dosage formfor once-a-day adm nistration
conprising: a plurality of pharnmaceutically acceptable matrices conprising
an anal gesically effective amount of oxycodone or a salt thereof a?(fl @ :
sustai ned rel ease material, said dosage form providing an analgesic € Iezél,q
for at |easto@meuuz 24 hours after oral administration atpstgady.shate to
human patients; and said dosage formproviding a mean C /C,,., oxycodone
ratio of 0.6 to 1.0 after oral administration at steady state to said
patients. 39 The~dosage form of claim which provides a nean Tna, of
oxycodone 4t ab’ﬂutdo@agworatwulram% et saifl Rikaliehtintingdes BlcbMined wisigady state
to said paghigifSpsufs; 0. The dosage form of claim-4413p which provi des a nean
Tm , of oxycodone at about S to about 16 hours after adm nistration at
steady state to said patients. 40 27 OCT 2005 WD 02/ 087512 PCT/ US02/ 14024
111 . The ‘tlesagElefd@mPcﬁmn@lfaiam 9, wibreinehin phiality qfimatrides sorpfulattinbees i s
cont ai ned wblchin a gelatin capsule. /t2.. The dosage form of clai m 30,
wherein said pI urality of matrices is fornulated into a tablet. “f3. The
dosage for n'ﬁ aégm 36, which %ovi des a nmean Trmax at about 12 to about 16
hours afte 15i00F428 £970P~ ST P AiFh Stoxides 3 Beaidlinek BHatNEH 1© 2D 16 The dosage
form of cl mmﬁ 881 adwmisistritivn shitekdpatyte odeilepatientphar naceut i cal |y accept abl e

salt thereof is an amount from about 5 to about 640 ny. 40. The dosage form

of claim i,n_sai.d_phar mageut i cal acce tab sal t donels
oxycodone(j%dr oc }ﬁ aSpaEg & cg%ﬁ 0S4g& 1o %%(ﬁ%cycf’ r%agﬁaceut C%fé?hacf) %w “des a
nmean C24/ tth‘?%%fﬂfoal’(ﬁm@mfmt%a@‘lwo ah‘f“ﬁé‘fma%}m nistration at steady state to
said patients. 41 . The dosage form of claim 36, which provides a nmean

C24/ Ca, I‘l&j ioBf dgsa%e chQmQJf 9151111 % Wéreﬁqm Bhaﬁnﬁ@hﬁcﬁﬁy Alce d}%&lﬁ@ﬁ)‘c oftate to said

patients. CDJC %1 ﬁ’] laim . A h provides an in-vitro

rel ease raf’}éy ot bsx‘VcY% 8‘rﬁeehy8’f°° 8i¥har maceut i cal ly acceptable salt thereof,
when neasured by the USP Basket Method at 100 rpmin 900 ml aqueous buf f er
at a pH of Hoet vBierodagh faM®E Zain 35 wBikh Gro@fded 4 @ean@%/CR., altiowt 0.7408pat 1 hour,

from about ,@%:5QinRRAHn of FAFLtatk tDOMH Sutieded OM about 20% to about 80% at 8

Y].  The dosage form of claim 38 which provides a mean Cya/Crax 1atio of 0.8 to 0.95
after administration at steady state to said patients.

4%, The dosage form of claim 3, which provides an in-vitio release rate, of oxycodone or
a phammaceutically acceptable salt thereof, when measured by the USP Basket Method at 100
1pm in 900 ml aqueous buffer at a pH of between 1.6 and 7.2 at 37 °C of from 0% to about
40% at 1 hour, from about §% to about 70% at 4 hours, from about 20% to about 80% at 8
hours, from about 30% to about 95% at 12 hours, from about 35% to about 95% at 18 hrs,
and greater than about 50% at 24 hours.

49. A method of treating pain in a patient comprising:

orally administering to a patient on a once-a-day basis a sustained release dosage form
comprising a plurality of sustained release matrices comprising oxycodone or a
pharmaceutically accepiable salt thereof and a sustained release material,

to provide an analgesic effect for at least about 24 hours after oral administration at
steady state to human patients; and

to provide a mean Caa/Cpa 0xycodone ratio of 0.6 to 1.0 after oral administration at
steady state to said patients.
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hours, from about 30%to about 95% at 12 hours, from about 35%to about 95%
at 18 hrs, and greater than about 50% at 24 hours. 49. A nmethod of treating
pain in a patient conprising: orally adm nistering to a patient on a 77 4C7 205
once-a-day basis a sustained rel ease dosage form conprising a plurality of
sust ai ned rel ease matri ces conprising oxycodone or a pharnmaceutically
acceptabl e salt thereof and a sustained release material, to provide an

anal gesic effect for at |east about 24 hours after oral adm nistration at

st eady sty 84Q@,human patients; and to provide a mgaR, &4l fma, oxycodone
ratio of 0.6 to 1.0 after oral admnistration at steady state to said
patients.cpdl 27 2005 021087312 PCTI US02/ 14024 50, The mnet hod of
claim 1 Oﬁhiéﬁn%v?*ég’é?" %g‘rﬁbé%%fﬁrﬂ”ﬁ%s,a " oRy e 60%%”6631 WBM 2 to about 17
hours af t@F:t HcheH pEY pARiPERtcY e SPEEEY [SPEPEIES said patients. Si The net hod
of claim49 which provides a nean Tni' of oxycodone at about 8 to about 16
hours af t%r ax@inRibed dfakinowg, atichsteiady rehat,g of 8ysabd spatdent s. 52, . The net hod
of clai m Qg ;dMaLE PP EAVLH8Sn 8 FBARAMa@panemf at i 0 of 0.7 to 0.99 after

adm nistration at steady state to said patients. 63. The nethod of claim1,
whi ch provides a nean C a/Crs, ratio of 0.8 to 0.95 after admnistration at
steady state to said patients. 54 . The nmethod of claim49, wherein said
dosage form provides an in-vitro release rate of oxycodone or a
pharmaceutically acceptable salt thereof, when neasured by the US? Basket
Met hod at 100 rpmin 900 nil aqueous buffer at a pH of between 1.6 and 7.2
at 37"C of from 0%to about 40%at 1 hour, from about 8% to about 70% at 4
hours, from about 20%to about 80%at 8 hours, from about 30%to about 95%
at 12 howss, from ut. 30%.t 0 about 95% 13 hj nd, greater than about
50% at 2§Qh_ou]|5“§.m‘§%b°?Cla’Rs‘@U“échgi‘?‘r?\é -SF@?%‘a‘%*Zéna‘r"é‘P°8@ZE?3§9 #8¥ m for once- a-day
admi ni st PERERRUEHHPFI‘E Fge 49 BiE maceut i cal |y acceptabl e matrix conpri sing
an anal gesically effective anmount of oxycodone or a pharmaceutically

accept abPé salle meher @ ohimdfd-tich sustak nee G:el.ease ofits eidakiersai d dosage form
provi di ngaaBis@dieh gesdde sief oesd ptiars. at | east about 24 hours after oral

adm nistration at steady stale to human patients; and said dosage form

provi di ngya ngan,.£2A4C. i 490X COARNS. a1 L8f . 0: Gich Pele;i'eqa@s}d a Tnt of

g?gggdogteoag:édotq% grazltpggmgcgl%gall,gagccopta%}g(s)a%tthe;ézf, \Q)?elflxl;'nst:asgxlce beyrthsoﬁ_‘_&% Ba%\'dem nistration at
y Method at 100 rpm in 900 mi aqueous buffer at a pH of betwean 1.6 and 7.2 21 37°C of from

0% to about 40% at 1 hovr, from about 8% to about 70% at 4 hours, from about 20% to about
80% at 8 hours, from about 30% to about 95% at 12 hours, from about 35% 1o about 95% at
18 hrs, and greater than about 50% at 24 hours.

55. A sustained-release oral dosage form for once-a-day administration comprising:

a pharmaceutically acceptable matrix comprising an analgesically effective aimount of
oxycodone or a pharmaceutically accepiable salt thereof and a sustained release maté:ria],

said dosage forrn providing an analgesic effect for at least about 24 hours after oral
administration at steady stale to human patients; and

sajd dosage form providing a mean Cpo/Cpgx Oxycodone ratic of 0.6 10 1.0 and a Trnas
of oxyvcodorne at greater than 6 to about 17 hours after oral administration at steady state to

said patients.

Hb. A sustained-release oral doszge fonm for once-a-day administration compnising:
a pharmaceutically accepiable matix comprising an analgesically effective amount of
oxycodone or a4 pharmaceutically acceptable salt thereof and 2 sustained release material,

said dosage form providing an analgesic effect for at least about 24 hours afier oral



said patients. A sustained-rel ease oral dosage foam for once-a-day

adm ni stration conprising: a pharmaceutically acceptable matrix conprising
an anal gesically effective anount of oxycodone or a pharnmaceuticaj gt 005
acceptabl e salt thereof and a sustained release material, said dosage %orm
provi di ng &0 @msiygesic effect for at | east about 24 hourspafiternesal 42 2 7
OCT 2005 WD 02/087512 PCT/ US02/ 14024 adm nistration at steady state to human

patients; apd.salf.drsag L I, mean C24/ Crax oxycodone rati o of
0.7 to 1.0 after. oPaI agﬁﬁgt%i_@%??%%h{a}’?mgt ead%/B state to said patients. 57.

A sust ai ned- r e B4SESH P {TREYAGRS 3 B4h (g Pmeoiiaodeneraiio gt i st 4t Pish

conpri si ngadminisipition at jteagy etiite phaaidnpatiewt.i cal | y acceptabl e matrices conpri sing
an anal gesically effective amunt of oxycodone or a pharnaceutically

accept abl al t, thereof and ustain rel ease mater.al , said dosage form
provi di ng%ﬁ an%%‘lg%lsnl%g el “_fogai"gcg mﬁgraos AR .Stf?g‘ﬁ?' ORFFEE or al

adni ni strat i on 2rlUahix sfphagpasewionlly accaptablepraticeheomprising asaralpetiedisge f orm

provi di ng efartenanidudl draxcotueco d phiemsattioallypiccéhiddle salt thefdofand adustsidod  of
oxycodone Rfe.g:8ate% than 6 to about 17 hours after oral admnistration at
steady state to_.said patients. |IFS A su i.ned-rel ease oral .dosage form for
once- a- day adnjisﬁ’id_s@?aﬁ ?%’H PEYHPYE WidRgEesy %%’%rfﬁlad]@gﬁ ou ﬁ%ﬁ%ﬁé‘gﬁrﬁr ally

accept abl eaduHpisiration abvergy biale trghamn astishgesiical |y ef fective ampunt of
oxycodone or a spidaksaRe fithipedidiyy AeeaEh D). cosaddond has 606.6 &M adsust.ai ned

rel ease m&ﬁx&@ddonéﬁ'g%agpﬁgrgg tofa%E%pépﬁlgl}ﬂ g*epgna%nﬁﬂﬁltag&?%}éte%yf s"[?a(fé tof or at

| east about .24 hours after oral mnistration at stea state to human
patients; H WEHY dosage form providing a nean C24/ Cnax oxycodone rati o of
0.7 to 1.0 _after oral admnistration at steady state to said patients. 59 .
The use of'%a subpustained viesseersbdogss ym fiomny-eonprdmatisgtion esmprisngeut i cal | y

accept abl e mat ry ptu, GQYRE bdkie QXNGORAONE bR MmAiR N APRSHE b &dlkic.agcept abl e sal t
t hereof and_a sustained release material 1 n the production of an anal gesic

pr epar at i offfecHye RNt ofgYyRoAPmetYr aPhasHecchicAlinasrenidle salt therephang agkdained day
basi s, to prewAf.mn anal gesic effect for at |east about 24 hours and a

mean C24/ Cnax ox,ycodon? ratio.,of 0.6 to 0 after aézlm nistration at
said dosage form providing an analgesic effect for at least about 24 hours after oral

administration at steady state to human patients; and
said dosage form providing a mean Cya/Crax 0Xycodone ratio of 0.7 to 1.0 after oral

administration at steady state to said patients.

59. The use of a sustained release dosage form comprising a phanmaceutically
acceptable matrix comprising oxycodone or a pharmaceutically acceptable salt thereof and a
sustained release material in the production of an analgesic preparation for oral
administration to human patients on a once a day basis, to provide an analgesic effect for at
least about 24 hours and a mean Cys/Crrax 0Xycodone ratio of 0.6 to 1.0 after administration at

steady state to said patients.

co. The use of a sustained release oral dosage form comprising
{(a) a bilayer core comprising:
(1} a drug layer comprising an analgesically effective amount of
oxycodone or a pharmaceutically acceptable salt thereof; and

(i) a displacement layer comprising an osmopolymer; and
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steady state to said patients. FA. The use of a sustained rel ease oral
dosage formconprising (a) a bilayer core conprising: (i) a drug |ayer
conprising an anal gesically effective anount of oxycodone or a 7 00T 7005
pharmaceutically acceptable salt thereof; and (ii) a displacenent |ayer
conpri si ng wo @eReppl ymer; and 43 27 OCT 1005 WO 02/ 057512ch@Rbb/GHzd 14024
(b) a sem perneable wall surrounding the bilayer core having a passageway

di sposed therein for i ; _ r i.cally
accept abl e salt there(%ﬁ;gsc{nﬁ% %‘ﬂ’gﬁh"?’g&gﬁs&i‘?‘?}gﬁ%gﬁ“ gggﬂgﬁ%ﬁ %tsaﬁlgq%g%yéa%“%?l on for
oral adnini stration tdsphigAdhsraaior dpteleaterf spid oxpceonasr agadirallyef f ect at

| east about 24 hours Rid&hUipheAdM nistration at steady state to human
patients; and to provide a mean C24/ Cmax oxycodone ratio of 0.6 to 1.0 after
adni ni st r at itb¥e groduttien giananalgwicreerariion fHuemp istigtion tq femygmtigis @ sust ai ned
rel ease dosagRid-Qh ThaA QRS Aded: BbinAhinlYarRf oflstdlifadod fsRASStadBL i CeS
conpri sing oxycodone or a pharmaceutically acceptable salt thereof and a

sustai ned fPalaprdiepErad foarovidet nsie Cpfoautesagreartionf Opfal §eéec. preparati on

for oral adRiRingdkdin @Redd9 s@te P@d RBEntHN a once-a-day basis, to provide an
anal gesic effect for at |least 24 hours after oral admnistration at steady

state to human patients; and to provide a nean C24/Cnf oxycodone ration of
0.6 to 1.0 @fter TR ak ofdliktaingd fRide Absagd fofth eamhtishil apRrdliey F3udhipdtirelents. 44

matrices comprising oxycodone or a pharmaceutically acceptable salt thereof and a sustained
release material, in the production of an analgesic preparation for oral administration to a
patient on a once-a-day basis, to provide an analgesic effect for at least 24 hours after oral
administration at steady state to human patients; and to provide a mean Cy4/Cpax 0xycodone

ration of 0.6 to 1.0 after oral administration at steady state to said patients.



