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DELI VERY OF VARI ABLE DOSAGES OF OXYCODONE FI ELD OF THE | NVENTION 5 [0001]
This i nvewniosnopsstains to the controlled delivery of phaoracsestézaal
agents and net hods, dosage fornms and devices therefor. In particular, the
I nvention is directed (t)o met hods dosaelforms and dev_lrlces chl)r once- a- day

sages of  oxycodone.

S—art anal gesic with its
principal therapeutic effect the relief of pain. CXycodone I s indicated
for the relief of noderate to severe pain such _as pain due to surgery,
cancer, trauma, biliary colic, FHed3OR AHEINVENBING al i nfarction and
burns. Aspharnmaceutically acceptable dosage form for oral admnistration
of oxycodone to provide anal gesic therapy beyond its 20 short half-life at
a control | eqoogtle oveThaninexhtisrdpdrtaiasitothetottrotedagirensof o be |acking in
the pharnaceutical and nedical arts. [0003] The pharmacol ogical and nmedi cal

properti es SNaHRAFYEEALAGHNS AN methodsdfaspesirEpternd dewces diarefas. In

Phar maceut i e m rﬁ%§ and
The Phar nac ?l(;[gcl't:1 charI aéY% %ﬁ%@%ﬁ%%ﬁ@gt @gﬁ%%n andgéélfj%%%g?)for

pp. 485-51800t8%6jay Cmmaslmldl qQIivel';eofequcgdehe forabeimanajemeantof gainl | y
adm ni stered ox done is within 15 m putes, whllethe onset of
action i)g ?%H?lp(#cgarlﬁ ‘Fﬁ’EP%$' %7&?‘8&9{@ (?%'Vg iNg|4R%a9eS\@ft h anal gesi a
occurring wgg( dHomout 30 minutes. In human plasma the half- life of orally
adm ni stere nmedi at e rel ease oxycodone is about 3.2 hours. 30 Physicians’
Desk Reference, Thonpson Heal thcare, 56th Ed., pp. 2912-2918 (2002).
[0004] Prior to this inven d ered in  conventi onal
forms, such as a nonrate- cEéé)&éG'(I)'%%ﬁ(jﬁﬂ)daﬁe-fl@'USV\J i@l}Edl ate 1 WO
03/ 101384 PCT/ US03/ 16747 release tablet, or by a dose-dunpi ng capsul e, and

usually at nmultiple, repetitive
15 [0002] Oxycodone is an analgesic with its principal therapeutic effect the

relief of pain. Oxycodone is indicated for the relief of moderate to severe pain
such as pain due to surgery, cancer, trauma, biliary colic, renal colic,
myocardial infarction and burns. A pharmaceutically acceptable dosage form
for oral administration of oxycodone to provide analgesic therapy beyond its
20 short half-life at a controlled rate over an extended period of time appears to be
lacking in the pharmaceutical and medical arts.
[0003] The pharmacological and medical properties of analgesic opioids
including oxycodone are known in Pharmaceutical Sciences, Remington, 17th
Ed., pp. 1099-1044 (1985); and The Pharmacological Basis of Therapeutics,
25 Goodman and Rall, 8th Ed., pp. 485-518 (1990). Generally, the analgesic

action of parenterally administered oxycodone is apparent within 15 minutes,

while the onset of action of orally administered oxycodone is somewhat slower
with analgesia occurring within about 30 minutes. In human plasma the half-
life of orally administered immediate release oxycodone is about 3.2 hours.

30 Physicians’ Desk Reference, Thompson Healthcare, 56" Ed., pp. 2912-2918
(2002).

[0004] Prior to this invention, oxycodone was administered in

conventional forms, such as a nonrate-controlling, dose-dumping immediate
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dosing intervals throughout the day. Oxycodone is also adm nistered on a
tw ce-a-day basis with a controlled rel ease matrix system Oxycontin(r).
The Oxycwotn(rs4 node of therapy, however, continues to PexdSHH1IEW initi al
hi gh dose 5 of oxycodone in the blood after adm nistration, followed by a
decr eased Ievels of oxycodone in the bl ood. Mreover, this peak and trough

occurs tvm cEelaase tapletaonhy Rainsepdumpinaapsule, ane yshadi ah nudiiplgornegtive
regi men. 80§|ﬂ§%%”£§ 'tf?rBFgl%J ftﬁé%% °sg 39%5%4&9 a??i&gmsf%rrgd bRlated to
the presence and absence o m ni steré

di sadvant ageyicessday basid with & cbh&el@dorelmsdﬁmad@&@@ehpﬂxycom eﬁhe onal
dosage forrrb and the e of operation, including, dose peaks an

val | eys, X(XP%'&%S@Bd?r??ﬁP%{?Hﬁc@QW?Y%ﬂ C%ti@r?@et@ leagjig,an dnitial, h'g@tdﬁ’SEd

2., 5763 30860 US4 Ay RS IR bl 1 oo

Phi | adel phi af omymbdlonetm fhe BabdntMondaver ShEQ&ak%chmdungoec&@&wk%Sdumg h
i ssued to Zaf oni . 5]. Pur due Pha resent| kets an extended
JhSiertadt deio Bie A ;

rel ease oraP %f‘?gﬂ@ﬁj" é}?r‘é%’é‘}ﬁ”é@ I8) Us Pat .
No. 5,672, ?@Qferel’{?’flésI if ogéYng);'S‘ét'tél’hé)aré%lbféH &Qh@%ré@énc%jé‘i‘\(ﬁ‘b%%ﬁééw twice a
day, the patent discloses a "once-a-day oral sustained rel ease dosage
fornt' cont akdininstzoed dyug wdieh thes mdjbedisadvartageassgciated mltmtbesmdrlpt asnma
concent @tlﬁn fro after. adm ni nore than

Corcen g LAfstoS B CottbalRtptadiae et e thef ot b Abetlioh b

However, SuUpluifg 668 baﬁgﬁnd%néwtarréei@nsgé@fd PRafRAGA B SERNBXE bi t
nothing nore than a delayed first ~order delivery rate simflar to an

i medi ate r Bleﬁaegtoﬂoéﬁ ﬁopm h@?/@-ﬁ§8§ (3999), MEBIK Rulishing Goa Idiengl e peak )
tratig , ent r gt t he pea
whon the rePL fld, SERE A A8 T a8, Booe)

when t he rerease

The conti nugdd ted) v%@;rkpana@elpthiaaaﬁcﬂa’smescp@t@ﬁmwaél3)699r1czfzérﬂjIS that it
continues to row a significant peak and trough of anal gesic therapy 30

t hr oughbut 8 bpﬁfélsééﬁﬂ tedaffarniati on, as with i mediate rel ease

h
dosage f;:zwsz " OBl BT KPR SRR e TE P 10
patient. Sudbsage foref of @(ycodbméu@syddmtlh@w;brbsemeﬁl g USrPat. d. 6fd &L 860t O

i mmedi ate rel ease dosagg .2, WO 03/101384 PCT/ US03/ 16747
While Oxycontin™ is indicated for administration twice a day, the patent

LN 1]

discloses a “once-a-day” “oral sustained release dosage form” containing

20 oxycodone described as achieving maximum blood plasma concentration from
2 to 10 hours after administration that is more than twice the blood plasma
concentration 24 hours after administration. However, such a blood plasma
concentration profile continues to exhibit nothing more than a delayed first
order delivery rate similar to an immediate release dosage form having a single

25 ascent to a single peak concentration followed by a steady decline in
concentration from the peak when the release rate of oxycodone from the
dosage form diminishes.
[0006] The continued drawback of such a plasma concentration profile is
that it continues to provide a significant peak and trough of analgesic therapy

30 throughout the day. The peak concentration, as with immediate release
dosage forms, is higher than therapeutically necessary and the ensuing trough
provides lower than therapeutically beneficial treatment to a patient. Such a

profile continues to result in similar side effects to immediate release dosage
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forms. Nanely, sedation fromover nedicating at the peak concentration and
br eakt hrough pain as the concentration falls below the efficacious |evel
toward dwoiodgowssL4 hour dosi ng regi men. Physici ans' Desk PREfIS0IENTe]
Thonmpson Healthcare, 56th Ed., pp. 2912-2918 (2002). 5 [0007] O her
patents relating to Oxycontin(r) include US Pat. Nos. 4,861, 598,

4,970, 075; formse Namely; sgdatigufromspovergnedicatingat theagmmkoomcentigtien gadent s

di scl ose sipj ' Lye hour s
and do not DBl RERr of a5t REReF ot fBohheficdfons BY8 orkver o
wi th descri gutinga 2 howsdaping cagimehoPHyBiziand) DeeRiRsfetate; Theaisonf

phar maceuti cal agents,, Wiile a variety of sustained release dosage forns

for deli verHﬁé'tﬁ%ﬁrﬁa?ﬁm@%d@é%?b@% @0O23rt half-1ife may be known, not
cvery drag g sul EARLYAghioeLffla'o L BARE Rnanekgs LN hecause of

solubility, bol i ¢ "processes, and er physicta chem cal
and physi ol 4@6d2698ak, 9Nk 0€5s5,LREIBITE, 508,0412;d1)849,912hend 518663295t he 15

node of del ivery. [0009 | t hough a variety of sustained rel ease dosage

forms for GBFPSaAISTES Bbeloserr it ERApbISeRge SHRRQE HRIMS.for AElvRLY oyer

known, not W‘ﬁro\drﬁdéh'@dormﬁ d?fcl?éééﬁ@-é(- 'dd‘s“r‘r’i%d fromthose dosage forns
I1Trty, metabolic processes, a

because of sol ub ) sorption and ot her physical,
chem cal anf0@B]physi dhegirtialfulkeraeptete svithrddscniptiohe ofidospge fooristfer theug and

t he nopde. of eljvery. [00010] Additionally, sjde effects associated with
oxycpdoﬁ)—z, E?!%FPIJS'Q reZegi;%tc%Cpha]rm@F@y é‘,geee%s\?/ihg_ﬁﬁ W!e%léﬁb\%%t?ﬂ? be rel ated
to high bl opflepMeagsss éfb’f‘ﬁm%%iféélhfé'ﬁnb%‘éﬁ'aﬁa rd 'Biﬁ'rggf %ngt?]@fllifé}’né

e dail el ease dose. 001

adm ni ster a singl y tmediate 25 r Devices in
whi ch a dr ube koapyosnot every sirdg Mmaydreesuitably dslivereg frons thigsenddsagediormms| ut i on

descr i bed i Peeuse ety stolaR Eetts. PsGpiansndsisen s °
5, 620, 705 dn ol BAd phy ORRoo pafarAdierd it s ubHs e Bl e ces

30 include an expandabl & push |ayer and a drug | ayer surrounded by
seni per HeabMmedeeifisielivery. I n certain instances, the drug layer is provided

\(I)Mf t g \?\os(l;g;: 2 gel ﬁ@égr elrﬁ%;%ggtfy (%fhs%sgarirlfgd (r:eqrergges IdE)Isgé]e %oorn;[shf%renw ronment

delivering certain drugs exhibiting short half-life may be known, not every drug

may be suitably delivered from those dosage forms because of solubility,
metabolic processes, absorption and other physical, chemical and
20  physiological parameters that may be unique to the drug and the mode of
delivery.
[00010] Additionally, side effects associated with oxycodone, such as
sedation, tolerance, cohstipation, appear to be related to high blood plasma
concentration levels restricting the ability to administer a single daily immediate
25 release dose.
[00011] Devices in which a drug composition is delivered as a slurry,
suspension or solution from a small exit orifice by the action of an expandable
layer are described in U. S. Patents Nos. 5,633,011; 5,190,765; 5,252,338:
5,620,705; 4,931,285; 5,006,346; 5,024,842; and 5,160,743. Typical devices
30 include an expandable push layer and a drug layer surrounded by a
semipermeable membrane. In certain instances, the drug layer is provided

with a subcoat to delay release of the drug composition to the environment of



use or to forman anneal ed coating in conjunction with the sem perneabl e
menbrane. [00012] Devices in which a drug conposition is delivered in a dry
state frwmoaid@sge exit orifice by the action of an expamdahises/iayer are
described in 5 US Patent Nos. 4,892,778, 4,915,949 and 4, 940, 465. Those
references describe a dispenser for delivering a beneficial agent to an
envi r onment U%g ondeforehan annealedeoating éimrprivnetion withdhe seapermeaile a | ayer
of expandabh‘%nq@r%ﬁéi al that pushes a dry drug |ayer out of the conpartnent
formed by the ."The exit orifice in the device is substantially the

sane di anmet@0042]t he Denizes I whichh®daig 6dmpbsitioaaelivezad if ardrpdtdy t he
wal | . [00013] While dosage forns delivering the drugi conposition to the
envi r onment frem @ ksge exitisifige pydhaestionpf pp expaadabietaysraredasssbedin dr ug

over & $rolsnsad PROEOH b 1T 011848 XAASKEE, ahal WhclotdidiaNels Lo, Lhe

envi ronment “of ~Us Fesult™’in adritati on-dependent T€l éasé of drug that
in sone 15 desaribesa dispensesfodidefivarind a beneficiar ajentAc aarehvirghyhent of oeg be
advant ageous to deI ease the drug as a slurry or susT;)ensi on that may be

Tt or ed by EhiNcHIdesa seatReTBIeable WAY CoRtaI N rlayek ol PrandakiRimAR Al 26 of
the exit_orink bishds ity URSRBGer BT O B8 dosiReRRR Rty Il | fient i on.

[ 00014] The prior art ress the ‘particular ne or osnotic 20
del i very of exibofificegindbeatpyiceos sobgtantialhetheTdamedidameter as therimngrat i ons f or

| ow to, higher doses, are not addressed. codone presents uni que and
unaddreg(gedd'?m Wafﬁhéﬁqumepé@f‘sa t{y%fgd\’/éignd hi gh doses in osnmotic
systens th abl e | | | i rate
profile i na[rogr@gg]r to Y)\pgl %%%P%gofﬁfggg\gééfr@ﬁgtggﬁ B?%gh@d(;sg@etﬁ? rﬁgt i on

profile. 25efpoadrgnttifarse indhaidnsstateneay providefduidablevrelebsei ofgdrogtdveds,
dosage forns,and devices that, w || germ’tt thcf c?ntrcilled rel ease of the
af or ement i oR@LPN RIRFOLVEE. thespRosHERAT the qryg Tayerie the epvirenment ¢he
amount of t{es Ayl re8ult #U8HkatidtRdeidiRIPR TéI8e bPdRIPPBETh §omat any
particular tinme and to incCrease the tine between dosing, preferably to
obt ai n ¥ ongecumstancernis difficué ¢o sentrol3A®IoMingly, trmay-be ladvaRtEgesus 40 WO

03/ 101354 PCILAROREIOT 470 4 0004 STABoRUSRTAL: BB 0TS RERk Y
rate of expansion of the push layer and the size of the exit orifice in the dosage
form as in accordance with this invention.

[00014] The prior art does not address the particular need for osmotic

20  delivery of varying dosages of oxycodone. The particular formulations for low
to higher doses are not addressed. Oxycodone presents unique and
unaddressed formulation issues related to low and high doses in osmotic
systems that are able to provide the desired therapeutic release rate profile in
order to produce the intended blood plasma concentration profile.

25 [00015] There remains a need for effective dosing methods, dosage
forms and devices that will permit the controlled release of the aforementioned
compound over a prolonged period of time to reduce the amount of the active
agent that the patient is exposed to at any particular time and to increase the
time between dosing, preferably to obtain a once-a-day dosing regimen.

30

SUMMARY OF THE INVENTION




conpri sing oxycodone and a therapeutic conposition conprising oxycodone

for the continuous managenent of pain over 24 hours. [00017] The present

i nvent i orwoiosabdssLs a novel neans for delivering 5 varyi mgTAsess67¢f
oxycodone using a drug conposition of only the drug, a polyner carrier and
varying anmounts of salt to provide a particular viscosity of the hydrated
drug core f&o%éllveryhgfprewtdmm@t@n unexpeetsidheprovisiesaimh rradesageferm

cotubi 11ty RSN ETbaote e 8P R ccl R Bl B BRI P i g

ef fect s upofortthe coAtimyRismanagemens bEpainwealgthdursor por at e ot her
exci pients including binders and |[ubricants w thout deleterious effects.

[00018] ThelQ90d<bnt i hbemressntinvantivadlisclosrsea newelrvenns ferdeliveringg

oses of
oxysodons 1 oy oS o RS Bl ifnastfiod of B3N b by 1
wei ght in ltbelymmbngjnar@&ﬁmyh@ramo?mtefoérsahltt% pBo\Z;iﬂé/tgcmml twla?ﬂtsﬁdsnt&&tbfght
Tradit re on e solubility o e active
Toont ' tor®! i iiatest adose for A ugal of thagiig e T daged wsm@pe the
lubilit n ent
del i’v'er;dyu?§??f§@£§ﬂg%?§t§??%ﬁéf"?ﬁﬁ%{’@?%h&e P TRe R clionH dof i

present i nvenlnarmersmdpl-bmeshfm taﬂeofrvmietamyblyavmdestpbmalhgmﬁazt&mpmeher atio
of salt %1 r% ner carri erﬂtl@ establ i s g‘h educed, viscosity
appr opr | tes¥ $My el &, BYSIE BAY '§§9'Epé’ﬁ?te Bbﬁ’éﬁ'p'ﬁp '@P'”@H&Q&Qm gers
oxycodone i gg{ Hﬂﬁ,cghwgm dé?etbh@ué%ﬁ?@tspf about 15-40% oxycodone by

wei ght in the osnotic dosage form preferably 25% 40% oxycodone by wei ght.
At hi gher di08§18badi n]jhepi‘m@mvdmldnamhms aﬁoqebﬂnietaheéorocﬂelmyingdone

conbined with the, high _concentrati on of in the d a conposition
require a f Y%A qf}pé&ycgtﬁ@ré%frp%@n Oﬁg‘ﬁggdegv?'alsé@geéﬂoﬂ- M@Pﬁ ses of
oxycodone. Jmoabﬁéwud@wmddahermdﬁé?é@ Bf‘@bdlﬂl‘ﬁ%? é’ihyco'dﬁﬁé rating a
| ower ratio of salt with t pol ymer carrier to establis sired

vi scosi ty aypighpit ﬁIGeOS‘FD@U@dOSﬁaQﬂf)Drmr Dmfemlﬁﬁsk%WycwMQbﬁmehe 30

' It I ncreasin on_rate o
core. . booseihner GFRER SRR i L EB0f e OIS B Rt HE) case
rate profitefeshRsofRedctioe Rigewt ﬂ@nﬁhélmgpeuénﬁxmm fhBeyohmylit ?‘(ﬁr 24
hours capable of utilizing a conventional tablet shaped dosage formwith

an opti onal 9Xysogpnezraaiesan ipcmsisiest ampunt of active agent delivered utlhzmg
traditional osmotic dosage form formulations. The present invention modulates

20 the release by incorporating a unique ratio of salt with a polymer carrier to
establish a desired, reduced, viscosity appropriate for delivery from the system.
[00019] Higher doses of oxycodone include oxycodone in the range of
about 15-40% oxycodone by weight in the osmotic dosage form, preferably
25%-40% oxycodone by weight. At higher drug loading, the poor hydration

25  qualities of oxycodone combined with the high concentration of drug in the drug
layer composition require a formulation that effectively controls release of high
doses of oxycodone. The present invention modulates the release by
incorporating a lower ratio of salt with the polymer carrier to establish the
desired viscosity appropriate for delivery from the system by increasing the

30  viscosity of the core and thereby increasing the hydration rate of the core.
[00020] The present invention is further directed to a novel release rate
profile designed to provide efficacious oxycodone therapy over 24 hours

capable of utilizing a conventional tablet shaped dosage form with an optional,

5



but preferred, drug overcoat for initial pain relief. The dosage form

rel eases oxycodone for about 24 hours after adm nistration using an

i medi at ewpaeBaerses drug overcoat delivery and control |l ed e#cugSdsid7yery
continuing thereafter until the core ceases to release drug. The dosage
formof the present invention is 5 characterized by a T70 at about 10 to 20
hours and pbefRrefairgd, tsug versaabfprdnitighrpirvelkefpridrecdesage rmdaeinases7 hours.

The dosage [ ' ti i . r '

navi ng G SIBBhe OERBETER boure RN AR InisTalith LS AT BOAELRE PR o abi y
greater thadruovercost datiterpsind poetreliealdrugafdieery dontinaing therésfest untitn twi ce
C24 to create a flatter blood plasma_concentration 10 profile over 24

hours. The BYeotaresenses tdgirase rydy Thetdasags faim ef the praseat iventior isase
coating,s anghihstctOBGH 4 FNE aff Arstit 10 B mr{gfé[hﬂgé}%r@rﬁb@rha%dafe EHHng”“m

bl ood pl asma concentration does not occur u eas urs
af t er adm nasd nadre grefapalstly eat abbyt §7 batey. Theawdodagdfornsobine presént pref erably

ft 15 h ft mnjstratjon. This ngvel profile unexpectedly 15
o oul dea o Pventy GuruRRar ShSrarirZat Ry R e ARG Apeledl fitarcs Bontsw

hot | - ; . i .
gggggnt ra'? [ §)§¢| I %gﬁ%ﬁ%tf;@hr E%ﬁﬁﬁg%ﬁ;@gﬁzﬁfﬁ n%;%?gtﬁﬁow gi{ . aZfEfabrlhou(rj S
f effi K] ¢ l¢gsgthan (5] ean prt 4 ben oo 00
Fevgl sl. C(E%OZ J The ;g?s‘enfw' nvergh.' on utili e]s.a seir% er ab?aemrrerabr ane 20
envel optthg B e—?“éﬁfef ﬁ%‘r’@'c B '>%§ f&"ﬁ”ﬁé‘?emﬂbﬁ%@er"w aRdmMadiae

oxycodone gihRXEIRIMRNERd iBEbMRoAMGANHsEHPAIRIAMR CorcnehtibRf @ered to as the
push | ayer containing osnotic agents and no active agent. An orifice is

drilled thro@imimeloog piasans concarikation gpeisayatioceuduntl at heastabogt 6f or )
|1 owi f .t i to th ' t. .25 [00022] In the

fur bul ont - ancaS et A aRialieR o efablyRets vty 2 AR hagRoster) - 1 he dr ug

over coat 1 apiefénabli &ssH VBRourklfter attiistration Mrhizesod) pesfe UneRpedRaRy ﬁne at

a controlled rate determ ned by the properties of the nenbrane and’the
osnol al ity Pbfovides effieaciewntharapewhie maintainiag deug plesnpuieelsdpwrenasigbwel |

and the dru far. ' o masses. The
30 push Iayg)rﬂegégédr?}s %%%Trt%;atg s?ﬂgteﬁgﬂ ﬁ@g@%%ﬁ%ﬁﬁjgégﬁ?vt%&vngr ough
the orifi cEhisTmigul delivery profiialsd rbrbeidsssmemdrbb@@ﬂ’ibatcgﬁviﬂfduft high i n the
nenbrane at the sane rate that water is inbibed into the core. The

bi ol ogi cal | Blagmareves\@ndositheut suk-theranggtie biapdstevels.

[00021] The present invention utilizes a semipermeable membrane

20  enveloping a bi-layer core containing a first drug layer, containing oxycodone
and excipients, and a second expandable layer referred to as the push layer
containing osmotic agents and no active agent. An orifice is drilled through the
membrane on the drug-layer end of the tablet for allowing release of the active
agent to the environment. .

25 [00022] In the turbulent aqueous environment of the gastrointestinal tract
(Gl), the drug overcoat rapidly dissolves. Then, water is imbibed through the
membrane at a controlled rate determined by the properties of the membrane
and the osmolality of the core constituents. This causes the push layer to swell
and the drug layer to hydrate and form viscous, but deformable, masses. The

30  push layer expands against the drug layer, which is pushed out through the
orifice. The drug layer exits the system through the orifice in the membrane at

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



conponents of the tablet remain intact during the G transit and are
elimnated as a tablet shell along with insoluble core conponents. [00023]
The presewDnuBssti on i s designed to be a once-a-day dosaget/dsos/ma7vhat i s
therapeutically effective while producing fewer side effects than 5

i medi ate and extended rel ease dosage forns presently adm nistered nultiple
ti mes per d&gmMppososAf the taplet mspriptintachduiingten®! travsihandmre eliprinated a

dru conposi.ti LEJ ' | f between about 50cps
andg 100cps.§é%&gp%8g§q bﬁl’?@gﬁ@% Régi@s%ggﬁ é@ﬁéb'tﬁér‘{netg'ent i nventi on conprises
a drug confoddi28] on cThPpresers itvehtion i9x¥ecigRedeo ba HohyseRrdapadsagy Vi ng
amounts of _salt. [00026] |In another aspect, the invention conprises a

sust ai ned r frebiat Istherapeutisaily ﬁﬁﬁ‘ﬁtV@dNﬁﬂﬁ pedging fewer sideetbedndean peri i)d
of time at | f t . 7] In
Vet anot her "BLIEE Bho B fich Rledds (5ahe s BBRAN FNARIGRE iR
condi tion itimesperjdagt responsive to admnistration of oxycodone, which

conprises orally adm nistering to the subject a dosage form adapted to
rel ease t hefo@(?l?ﬂl)und Wy one aapedr the Rresept inventianseompesesagitdfonged peri od

f 20 tine. kahl hS; L M r f andnce a day.
[00028] 1 SOy PP e e S B b o ot S 70,
conprising &00epd. defining a conpartnent, the wall having an exit orifice

f d f e therein and at |east a portion of the wall being
sggrgerﬁiabﬁkﬁggh expﬁﬁﬂﬁghﬁrﬁ§yﬁﬁ’ﬁ@ﬂ%?@%ﬁhuw¢ﬂ”?q¢QF@B%%%?E“%&t renPte 25
f th ' ikl ial i kcaty | t serg per e
porti on of CtRECSRPf BoRRAisky b dilqloEBAdNG B doindt, o Ry R LG E Y
adj acent thealexit orifice, the drug | ayer conprising the conpound hod of

d : I n_anot her aspect, .the jnvention conprjses a nethod o
roating. a IOO0ARI i onirr BLBRG RIS oSSty GTBRPSS & s EeshEIoq oh
conpri ses 3@ogeHE firflRIA0MEd B V488 8vé0a EF@%@%@ geﬁ%(?ﬁfﬁg%tdé\té?umfw pl asma

concentration ‘of the conpound of betwee 10 ng/m froma
20 ny Hosatpteobretease the cempeownd oxyeddninedur i ng t he 24 hour period after

zca:(rjnm'n]n } gn-r ﬁt tO@%}?ﬂ f glzwsfeqsf%%?hefroarsnp}etcn %hg?no\}ein |8F1 c%%pq}es%sbg nle%%a&( of

treating a condition in a subject responsive to administration of oxycodone,
which comprises orally administering to the subject a dosage form adapted to
release the compound at a uniform rate of release over a prolonged period of

20 time. Preferably, the dosage form is administered orally, once a day.
[00028] In still another aspect, the invention comprises a dosage form
comprising a wall defining a compartment, the wall having an exit orifice
formed or formable therein and at least a portion of the wall being
semipermeable; an expandable layer located within the compartment remote

25  fromthe exit orifice and in fluid communication with the semipermeable portion
of the wall; and a drug layer located within the compartment adjacent the exit
orifice, the drug layer comprising the compound oxycodone.
[00029] In another aspect, the invention comprises a method of treating a
condition responsive to administration of oxycodone, which comprises

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

of the dosage form the quotient formed by [Crax - Cmin)/Crmin is 2 or less.
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WO 03/101384 PCT/ US03/ 16747 [00030] The prior art did not appreciate that
oxycodone can be nade into a continuous-rel ease dosage formor into a

t her apeutwo csaoesi tion as clainmed herein that provides eciicsasicus

anal gesi c therapy over 24 hours. The prior art did not appreciate a dosage
formand a therapeutic conposition can be made 5 avail able conprising an
osnogel , sumoéefa pol belpkier anelid xiotlappresiate thatroxycaderelcentbe mada inte an

crrect s andesPRRRs TR s AR Miecs e BhéurdeaRBOSEE A B ous
oxycodone f persin gzt pravités afficaeloys! dngl therasy over 2 RolRS: TR pAbE Hat
controls the rel ease of oxycodone 10 from pol yal kyl ene oxi de is conpl ex.

For exanpl edidint appyedaiens desagelfasarantd aithaapeLtic gamposilinreean be made

ol yal kyd en e t I i | d. i_hi
5nagcep%@abl gﬁg%ﬁ%’g@%”?#ﬁ%&ﬁééﬁc@% Qggﬁ%%?ylgﬁﬁa% |’nrgé‘%bétBF59i cal,
fluid and timgredignissuches e osmiagenf that redise the gdak arakyroagdiodelivergm t he

pol yal kyl ene oxi.de. Further, the o gel, such as 15 pol yal kyl ene oxi de,
can possessa%SQﬁ'fg@gW'&‘aﬂg?ﬁﬁgﬁtﬁ%’F\%EDW%?‘EH@UB'@IPGW-hurran body tenperature,

whi ch | eadsg?@bt@maf or ”THé'lp?iBr QTR é\b)énkeesgﬁ\ﬂog%%gﬂdﬁn%nmma ed with a

Addi ti onal | properties of oxyco ene oxlI de

exenpl i f i edpdlyalkizienergpideylasitheymedhanisroddaineonitrolptieymldgdeeofoxycodenet he
burst o I effect of oxycodone in pal yal kyl ene oxi de, and the oxycodone
sol ubi 114y TAMPIFIKYRYatfeckeomige RotPebple. e oxadana wulge

nonobvi ousn i | ' Jhe 0 I on
i crat es. ¢ neo ot IHARLAE MR aphdhe Ponaliehs e aRer i BOIgaRpIRE
conposi t i onoxidatcouideexhibit snateeptabletsy@ilinggis thé presencentf aqudoudpsage f or ns

d Iled rel . ix f i ncl udi ng_ 25 | ets, | es,
clixirs andneeli BRI fid 3t Srtitedfe e Adpleeidhene: 1
acconpanyi ngxyeakhe drn v b@byalk;yrénfél@@db.pmﬁﬁ@r, X 6SMHOGR] istiehd  not

provide for optinmal dose-regul ated drug therapy over an extended period of
time. Odycopiekyengsnddescan npssens apglass-transition teroperhturgobelowrhumaan i nes a

day, which | i tself |l ed and i ned th . Thi
or Y or 50" ar DSELEPerafRe WhER Ui AEBY R H SRR DR S I STt or ' dosage
form and f ognvirorinhertapeidifichaigMpespropenicktiloxgedd RBThRd Poffaligiernodane in a

rate-controlled dose over ‘an extended period of time to provide constant
t her apy, anexersplifigd-y e ¢rustalipibaobheasedons it patyaliviane ddesthevburstegrs and

mul tiple doghngrt of oxycodone in polyalkylene oxide, and the oxycodone solubility in a

20  polyalkylene oxide hydrogel, all attest to the nonobviousness of the present
invention.
[00032] The above presentation dictates the critical need for a dosage
form and for a therapeutic composition that overcomes the shortcomings of
conventional dosage forms and controlled release matrix forms, including

25 tablets, capsules, elixirs and suspensions. These conventional dosage forms
and their accompanying peaks and valleys in blood plasma concentration do
not provide for optimal dose-regulated drug therapy over an extended period of
time. Oxycodone as delivered by the prior art is dosed two or more times a
day, which does not lend itself to controlled and sustained therapy. This prior-

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

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

8



8 WD 03/101384 PCT/US03/16747 the prior art. The invention provides an
oral, relatively easy to adm ni ster node and nmanner of oxycodone. BRI EF
DESCRI PTIVON 0@F0BBE FI GURES 5 [00033] The foll owi ng fi gur @€TArSe3/ngy47 dr awn
to scale, and are set forth to illustrate various enbodi nents of the

i nvention. £00034] Figure 1 illustrates one enbodi rent of a dosage form of
this i nventh®nrion at.udhednveniionHuovides@a aral elgtively easy daddministeitmedet o a
subject. 1 i [l lustrates the dosage formof Figure 1 in
opened sect ggé%%ﬁfo‘%rc fio%gégdccgpoés'age formof the invention conprising an
internally housed, pharmaceutically acceptabl e therapeutic oxycodone
conposition. [00036] Figure 3 illustrates an _opened view of draw ng Figure
1, illustrating a dosageBREEDBERGQRHAION OF FHERIGURESYycodone
conpositéon and a 15 separate and contacting di spl acement conposition
conprising nmeans for pushing the pharmaceutical oxycodone conposition from
t he dosage [00033] [ 00UBE]follovgngdigdred areshotatrawnao doakegantiareset forthdid by
this inventjon whi ch further incl ﬂfe% an i nstant-rel ease external

overcoat of '”H?gf@??d‘@f@‘@r?m’?@@%%sg IMENYQD-[ 00038] Figure 5 nodel s the

mean pl asm{@b‘gﬁgdoneg@fgégﬂﬁ&ﬁét&?é‘onBre‘?ﬁbé]cgmff@'E Rgao%;?%gg féitn BB ilgse over

24 hours w ny odone overcoat a one core. [00039]
Fi gure 6 noidelestiohdllnsteatingl the ibsagyg docho peor thadministtatiom topa etibjeet.f or a

overcoafd antbODsshy ox FickiieRatisiidles R gasiostit ol How 141 Parasd an’ aver age
rel ease rat geQidH, ideBictih '&@é@aqﬁo@m &%h iﬁm\fﬁbh%nﬁﬁrisﬁﬁg"rshirﬁt@ﬂm@aZO mg

oxycodone dosage form having tthe general characteristits illustrated in
Fi gure 4, whohsed, Phagmaxgeiichiiyeacseptabimthesapedtic oxygodrye cdonsitore; 30

000411 Fi illustrat t | ati el f d ti
Froma reprtHOBABA: | ver e WEEOAE MoDEBTH PR RrANinad GVE Deneral
char act er i sfijygfafind HHdsab8Yoint iftb @iy chniiristhPa bxPEbREQSIAPSsiAYRLAA3 and

19 ng oxycodone core;
15 separate and contacting displacement composition comprising means for

pushing the pharmaceutical oxycodone composition from the dosage form.
[00037] Figure 4 illustrates a dosage form provided by this invention,
which further includes an instant-release external overcoat of oxycodone on
the dosage form.

20 [00038] Figure 5 models the mean plasma oxycodone concentration
profile for a single 20 mg dose over 24 hours with a 3 mg oxycodone overcoat
and 17 mg oxycodone core.

[00039] Figure 6 models the mean plasma oxycodone concentration
profile for a single 20 mg dose over 24 hours at steady state with a 3 mg

25  oxycodone overcoat and 17 mg oxycodone core.

[00040] Figure 7 illustrates an average release rate profile (release rate
as a function of time) from a 20 mg oxycodone dosage form having the general
characteristics illustrated in Figure 4, with a 3 mg oxycodone overcoat and 17
mg oxycodone core;

30 [00041] Figure 8 illustrates the cumulative release of oxycodone over time
from a representative 20 mg oxycodone dosage form having the general
characteristics illustrated in Figure 4 with a 1 mg oxycodone overcoat and 19

mg oxycodone core;



9 WD 03/101384 PCT/ US03/ 16747 [00042] Figure 9 illustrates the percent

rel eased per hour release profile (release rate as a function of tine) of
oxycodonewDms/1@0384rg dosage form having the general chara®Cenises/1s7
illustrated in Figure 4 with a 1 ng oxycodone overcoat and 19 ng oxycodone
core; 5 [00043] Figure 10 illustrates the cunul ative rel ease of oxycodone

over tine [0P8ARh repFigses P dysiiatespthegpergopioglaasedReidwur seleasawraliet he

ver cont anitraseraad A nctih GRS difapof fordd hefydsdlR, GRNERNALS
percent rel thesgehepel cHuvdcteristicaitiestrateliin €igut® 4(with aalsmg atyeodsne function

of tinme) of oxycodone for 80 ngy dosage form having the general

char act eri s@Y®§0at and P @ AXYGPdONGHEEY with a 4 ng oxycodone overcoat and
76 nmg oxyc or e, ! r.aw o L i on,

li ke paﬁ/s '96?2 at edF{gg3 ?%3§¢é"sds§ra Ee&?tggn [ Llﬂggv%&}l %?%eaﬂg)ﬁ%@?@hgﬁ% ternms
appeari ng etimeifeamiarephesentdtived® nfg oxatdodonanidsage foven tasitwitheigemead! t he
drawi ng figures, as, we|l as enbadi nents.thereof, are further descrjbed

ol sewhore [ShaTAEteRtcs usirated PR mwmoépm?merwmﬁﬂd}é) 20

[ 00046] The S8R } .ion is best understood by reference to the

fol |l ow ng drg?i ni t?ggge\é?ﬁ% drawi ngs and exenpl ary di scl osure provi ded
herein. De00044] ons Figae=lT] ilBstratessthgepdroemt'releasedper oupheleasae pudfile al

conposition or 25 device conmprisjn active pharmaceutical,  agent, such
s OxycBionESIsAsE Talsias luen el e epeanees I P BEERS6 TRAPNRNG cof
the conposi feQflrfiral CifahERrioRis RaHNd GORIGUr8 Uit B3CHig'GxcBgbRE! ent s,
i.e., pharmaceutically acceptable excipients such as suspendi ng agents,
sur f act ant sqvefceatanyyamg oxydsidosercoredi | uents, |ubricants, stabilizers,

ant i oxi dant tic ents,.30.colorants, plasticizers, coatings and the
ke, that 2Po3aley ¢l5 HEMiRumG ideR ahd soprlieRion I imATRAe: cal
agent's. 10 NQBILIOIEHIBEHYURBHIAIAL. THRORARL Bbehning eepigtafmme . " drug”,
or "conpoun is neant an agent, drug, or conpound haVing the

char actér i sspegificationarebindhe descuptigiaeithealrawing figures, as well as

embodiments thereof, are further described elsewhere in the disclosure.

DETAILED DESCRIPTION OF THE INVENTION

20 [00046] The present invention is best understood by reference to the

following definitions, the drawings and exemplary disclosure provided herein.

Definitions
[00047] By "dosage form" is meant a pharmaceutical composition or

25  device comprising an active pharmaceutical agent, such as oxycodone or a
pharmaceutically-acceptable acid addition salt thereof, the composition or
device optionally containing inactive ingredients, i.e., pharmaceutically
acceptable excipients such as suspending agents, surfactants, disintegrants,
binders, diluents, lubricants, stabilizers, antioxidants, osmotic agents,

30 colorants, plasticizers, coatings and the like, that are used to manufacture and

deliver active pharmaceutical agents.
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acceptabl e acid addition salt thereof. [00049] By

"pharmaceutical |l y-acceptable acid addition salt” or 5 "pharnaceutically
accept ablwogali01384 whi ch are used interchangeably herein, &Ce/USa®aT87t hose
salts in which the anion does not contribute significantly to the toxicity
or pharmacol ogi cal activity of the salt, and, as such, they are the

phar macol odl gﬂsbqw vBY éaetveraganis "graigd socommoundy i tesat aarﬁmhcﬂrug,

Ex I f I he 10
pur poses of° é@f\@%ﬁ%??@h the 2iERR1E B 3 otipddtts ?f’eaﬁpﬁﬁﬁhg%ﬁ Raler e
hydr obr om cacdeptatsieatid additibn isalt tlerebf.c, benzoi c, mandel | c phosphorl c,

nitric, nmucic, isethionic, palmtic, and others. [0005 "sust ai ned
rel ease " i90R48ht pr@Mep%@rm%uéﬁﬂiﬁ'ﬁmam?@%@@d'BP"&é‘ftl 9é agent to an

envi ronent iy finaBePFOAIONRELLREIA 0l WA B BN SR PRBrel e

"exit orifi veyor I ver

simlar expmesastthose mtsrmyvm@w tlr@@huhmdeee nomcbnmnbuteas@arﬁbentl)sm thet ed from
the group consistin

pass erture; an orlflce and a bore.
The expr essioSIFiItY0 %?H@?GQI'QQ'C&ﬂg@fV'& Qfgh?ﬁ it and. @5, 5Heh. Hrey a6rthebl e from a
subst ance o %6'8?(5 20 the outer
wall to theée%% orrﬁlgér}a%g(uﬂé?%rﬁ?ﬁf&ésﬁ%%%??b d)ﬁfhaaﬁ‘?gﬁn{gggﬂpate refers
to the quanExamptﬂs erpj‘garn'talceahmllyfamaptaé)leja@dgethdltmrmquulu‘orthet| me, e.g.,

?;Lgigzrfo"‘s BurgPEeg of SeE PGB Rnd e LuTHre Mt B P EeRR seo utt on,
a qu drerd?ﬁlcdﬁy&of(ﬁl@Qﬁ’tﬂg beam, b@ﬁz&@sﬁgﬁdémf rﬂH@)@Phgﬁc Wiric, t1 me

rreasured under appropriate conditions and in a suitable fluid. The
di ssol ut i onmueist i§atmlohiczaalrmlh0,tami ah&m)l es descrl bed herein were performed

on dosage pl ac n, net ,,sa rs attached to a USP Type
1 “oarneii080ER i A°EY uieed el 3 MReRarede BarReMEoUR quot s o

the rel ea%léa@eeofsaﬂwbléqéﬁtwaﬁ ehK)ir@ﬁﬁh@ﬁt bera Er&&ﬁg%léﬂi?@ﬂédiphl c systemto

gquantify 30 the anmounts o rel eased during the i nterval s.

[ 00053] 1By [0P@Fd¢hse rhbe easemlonsSemﬁarﬂxﬂaprs‘mnddeﬂvwwréjssaqr fdsug t he
et o L8 Bly bRl SLGRBTLA AU SR BOIBRLA F0 B el BORIE R o=t o
reagents 14 n¥¥hBaY déléSed fm/twg%ukﬁc?dwsustmg SRR by sdRIEwS: afeapErurée
substituted in the assay in accordance wth
an orifice; and a)éore The expression also includes an orifice that is formed or
formable from a substance or polymer that erodes, dissolves or is leached from
20  the outer wall to thereby form an exit orifice.
[00052] A drug “release rate” refers to the quantity of drug released from
a dosage form per unit time, e.g., milligrams of drug released per hour (mg/hr).
Drug release rates for drug dosage forms are typically measured as an in vitro
rate of dissolution, i.e., a quantity of drug released from the dosage form per
25  unit time measured under appropriate conditions and in a suitable fluid. The
dissolution tests utilized in the Examples described herein were performed on
dosage forms placed in metal coil sample holders attached to a USP Type VIl
bath indexer in a constant temperature water bath at 37°C. Aliquots of the
release rate solutions were injected into a chromatographic system to quantify
30 the amounts of drug released during the testing intervals.
[00053] By “release rate assay” is meant a standardized assay for the
determination of the release rate of a compound from the dosage form tested

using a USP Type 7 interval release apparatus. It is understood that reagents
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general ly accepted procedures. [00054] For clarity and conveni ence herein,
the convention is utilized of designating the tinme of drug adm nistration
as zero hworeg/1¢138= 0 hours) and 5 tines foll owi ng adm ni sPCAUSON 1477

appropriate tine units, e.g., t = 30 mnutes or t = 2 hours, etc. [00055]
As used herein, unless otherwi se specified, a drug rel ease rate obtained
at a speci f PerAuiyalgnt gradednay §esunstiuied i therssayfe AsCerganse With vitro drug
rel ease rat i jfied time follow ng inplenentation of an
10 appr oprig?rgé}éﬁ}égg ?@%gﬁﬁ%@ﬁgﬁ‘he time at which a specified percentage

of the drUg0obdhi n aFdodadty drm corivanidieerndrelre tisedonwantion is eftitzedhofd as
the "Tx" wvalue, where "x" is the percent of drug that has been rel eased.
For exanpl edesignatiignihe tme o8 drygadmiisteatianas Zeipehaurs ¢t = Shguial 8 dr ug

rel ease 4 raog r i . rﬁéﬁﬁ' ; i % Qf, dru 8 hi e
dosage fsor(r)nm)ﬂgg? 'Egﬁg %dﬁpl&ﬁgfé@fl |sopré3{gt]ﬂr'@§réjﬁ? s/i g'gr"ce{f e?(r)\g@hptggaés'}}t he
"T70" for tHhe lmsagetc.form [00056] An "imredi ate-rel ease dosage fornt
refers to e formth rel eases drug, substantjally conpletely within
a short ti?lé)%ﬁgg]g od f’éﬂuéﬁﬁﬁ.”@fe'ad% ﬁ?%Pﬁ‘a%f%bﬁisne led, GeHUBAPISASRIBHI n a few
mnutes o ahiiedlattelbecifdd lifRORTloviito adHRiSiiafth BIEE1S HORRASRORGT 1S
nmeant a dosage formthat releases dru% substantially continuously r many
hours. Sustziless® raté ebkened abthgespenifiesl time doltowidg Wwnplendrdatiores€an i nventi on

hibit T70 | f. at. |. t f 10 to. 20 hour, nd prefera 15 to
T8 hourd amPRIBPEsis UpERHiFY Heabodhs tme ALURIST Se Rl BReckitedR Al b ne
conti nuousl arru@%aﬁﬁga ﬁdé%eﬁ%?m%t@éé?ﬁ‘élé’a%e@l%g?% r@f%r@hcé@%tthébvxut 10

hours, preferably 1 ours or nore and, nore eferably, 16-20 hours or
more. [ 00058lu@osbhere Xbisthei pereeri@fdrug thatthas hrarsreiradedy dnoi exanexii di t

uniform release rates of oxycodone faor rol onged period of tinme within
t he sustai n%?inn\ogiyelég%d {qfﬁlgr%grm%%s'urgwepggg'ﬁa?@mgdﬁpgdﬁ apgﬁglgge rate” is
neant an avgésiR foemsliy tHelimast whadte70% efaruBeviefn thd Basag@fdrRsha9si tivel y
or negatively by no nore than about 30% and preferably no nore than about

25% and Smoshegst egleasas.yThis measurement isirederedia as theerTo'hier thedesagr) or t he

subsequent RYGr age hourly rel ease rate 12 WO 03/101384 PCT/ US03/ 16747
[00056] An “‘immediate-release dosage form” refers to a dosage form that
releases drug substantially completely within a short time period following
administration, i.e., generally within a few minutes to about 1 hour.

20 [00057] By "sustained release dosage form" is meant a dosage form that
releases drug substantially continuously for many hours. Sustained release
dosage forms in accord with the present invention exhibit T7o values of at least
about 10 to 20 hours and preferably 15 to 18 hours and more preferably about
17 hours or more. The dosage forms continuously release drug for sustained

25  periods of at least about 10 hours, preferably 12 hours or more and, more
preferably, 16-20 hours or more.

[00058] Dosage forms in accord with the present invention exhibit uniform
release rates of oxycodone for a prolonged period of time within the sustained
release time period.

30 [00059] By “uniform release rate” is meant an average hourly release rate
from the core that varies positively or negatively by no more than about 30%
énd preferably no more than about 25% and most preferably no more than

10% from either the preceding or the subsequent average hourly release rate

12



as determned in a USP Type 7 Interval Rel ease Apparatus where the

cunul ative rel ease is between about 25%to about 75% [00060] By "prol onged
peri od ofwDiogR01386 nmeant a continuous period of tine of &CTIusayt67about 4
hours, preferably 6-8 hours or nore and, nore 5 preferably, 10 hours or
more. For exanple, the exenplary osnotic dosage fornms described herein
general | y bagidataralireding dvpeddntarval Relpase Mppaeatsasdarathke wi t hi n about

2 to about S _f ol | ow. ] NJ lo uni formrate of

rel ease, asg‘é@ﬁ%ﬁiﬁ rglgg\gg'gg%ﬁfélgﬁﬂéégqtgs ép%?gg%ttnfg%{? period of time from
about 25% t[90060] | at B epsiiorduaipericdoftirePisaheants Yoatinla@speddpot 10 85%
of the drug_ is released fromthe dosage form Rel ease of oxycodone

conti nues t h@eLimt past @poybd dyoars, spteralyibs8 BptFoRigMmordandaieref rel ease is
[ f h ' "C i
general 'y Sé%?ﬁg%%r o PRk %dﬂ@x&ﬁ{ﬂé}%&ﬁ%%%%ﬁ@%#yeosﬁ@gg?&e% , 'S

meant the c ration of drug in the
general |y efqpmesteadribed hessingenevdllytbegi teteasihy pixgadbdonenanauniosm 15 per
mlliliter. For convenience, this concentrati Iﬁ)qn may be referred to as

"pl asma dr uEpleateckae MAITHADOW2 tqpkalkd bensdalouingadministatiananddhe s
i ntended  t gniggn] FH%&‘&?'réflEaQé, Y H8hirfERNS58Ve, %hf?ﬁhé?ﬁa’?‘ér@%ldr@e@\é(er%?})@om' ate
e plasm dr tine to

body fluid or tissue. ug concentration at an | ow ng
drug adm niiserfedm abous 26% ter @mti ad least eboute] 5% sandnpreddérably alddast aliout 20

00062 " te" i t t di ti i whi th t of
<[1Irug p]r E(Egnf;g%ﬁoafﬁﬁﬁsc%ﬁ%g%reﬁ%%er@m rem tggg(ég?@é%‘l)r%ge g’ﬁﬁsle\(i‘?}r‘i?‘yg? g’?"'lfjinca(rjlt!y
over. a _pr obgnifisAREidake torldTRralMBRINGIS ARhodiNhe AL rkalbgsid Ol | ovi ng

continuous admnistration of a constant dose an osage form at constant

dosi ng i nt egengrally slowedusomewhahiremdbeanifotroadlpasedate. where the pl asna

Caonti car vibABIf eaciBuat! immeRRF e cone Aol HiR R HitoERREMA & o1 e
maxi mal  ( pegllbRlchyBheaNbexprossaNhS AldsebdrunittfoRiRBCERicHly FERbgRiMs t he

mnimal (trough) pllasma drug concentration is referenced as Crin. The
times fbilopengyiliitery Remsarvenienceothisconagritigionmeay beaeiermdcitoecapeak pl asma

o e 8ur SR B PBr O g BPe St Tie PP TR,
pl asnma dr ugto 6@ MeRHIVELT @y cicanttafion mdasdied tuay appiopeibte BbdY fliidror due

to intrapatient variability in the many Pararreters affecting drug
absor pt i on, tiggust r Thsuplagma dilg concentration at any time following drug

administration is referenced as Ciime, as in Cgn or Cosp, etc.

20 [00062] By “steady state” is meant the condition in which the amount of
drug present in the blood plasma of a subject does not vary significantly over a
prolonged period of time. A pattern of drug accumulation following continuous
administration of a constant dose and dosage form at constant dosing intervals
eventually achieves a “steady-state” where the plasma concentration peaks

25 and plasma concentration troughs are essentially identical within each dosing
interval. As used herein, the steady-state maximal (peak) plasma drug
concentration is referenced as Cnax and the minimal (trough) plasma drug
concentration is referenced as Cqin. The times following drug administration at
which the steady-state peak plasma and trough drug concentrations occur are

30 referenced as the Tyax and the T, respectively.

[00063] Persons of skill in the art appreciate that plasma drug
concentrations obtained in individual subjects will vary due to intrapatient

variability in the many parameters affecting drug absorption, distribution,
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WO 03/ 101384 PCT/ US03/ 16747 netabolism and excretion. For this reason,
unl ess otherw se indicated, nean values obtained from groups of subjects
are used Wweroditm3Bor purposes of conparing plasma drug con®emtusas/1aw’ dat a
and for analyzing relati onshi ps between in vitro dosage form di ssol ution
rates and in vivo plasma drug 5 concentrations. [00064] A rel ationship
between an BWHBAISTEARY eyeRALOD] F@wl@écﬂwrhwle&sr@hﬁa@ﬁeﬂr@méat@fi feé@npeak

bl asma_oxycoggaeo6anGaihal biloaal ARt ald QUidWordlpRe diphlisty ation is

used herein ustra gn| |can erences b e dosage forns

and net hodscarhpatireg prmwdrugwmuemna:mdam and far analpangeeldfiofships. For
exanpl e, as, descri bed bel ow i tail, a unitless nunerical value is
derived by E%tl"‘@@lndﬁlvﬁéo pﬁ%""Q%lfqu‘ %‘\SSQ Htéo'h[ﬁ*é?|a@§I’”\V§{%B|a§fnatq’fé'gnean Crrax
(ng/mM) 40 val ue of the dose (ng), i.e., Cnmax/dose. The

di fferensf:e &(ls}ﬁ:e{h#é‘ﬁég ues of the derived ratios characterize the reduction
i n the nmagnj00064] of Aeelatlphelsnpmmyemdnrmimmrm:emtjrdnseomfsoﬂy@bdm agd

O b s RSO 5 S8 i ™
fol l owi ng agdgddsgiiftrbrPis us‘é‘arWé?@fn' teﬁlﬁlstr‘d’t‘é@@nﬁc%n'i 8 ﬁéﬁ%&t(%e S egent

dosage fornms. Adnmi nistration of dosage forms I'n accor
i nvention pﬂv@f@s@lgleyfopnsandesetmdadmhespmsenclmhdoaandmriarsarbcﬂos%m t han

bout 3 f 20 about 25.. [00065] It has b
oot ofta M orRL Eol i igds ES TR RREE Bl et bigareal e
exhi bi ting J4iQe Ysabéﬁ\?ed)ﬁy BBRUlatihg the raf Mb%%@rlcé”v@fﬁ @Ibt'né mean €18

hours and nore preferab at about 17 hours or nore rel ease
oxycodone atngé'nﬂﬁoﬂb@ numr@abwaluapétha)do%e (me), m@ge(anqa/@iqsed Tdte dlﬁﬁfﬁﬂﬁ@n 25

Cher apout | g VaMSrihe Bylipa it dERIORR 1A ralidol Ty e BirpicGe

concentr at i efseal MBI oxlieedene EbheéntrativpsFbMAMng eldPainRtiXivaRAene dosage
forms, nethods of preparing such dosage forns and nmet hods of using such

dosage 130 Sustaipeddsieaspaxyredenamdasagetiorastaidhe @@ﬁ;ﬁi’éﬂﬂ\@ﬂﬂégé‘@@ﬁaﬂéﬁs for
oral adm ni eﬁ@aﬁé aasma”o%ﬁﬁbhé’%ﬁ&’erﬂ %‘%oﬁéﬁh&é@ln%ﬁ; i’%?@ ged herein,

however, re ar e nmany’ot her approac esto ac ng s ed rel ease of
drugs fr om canventidealigemédiate refeasdoxytotibhe Aosagd Heses. dAﬂfrﬁmgmétlcapr oaches

mey 1 nel udedosage forms in accord with the present invention preferably provides steady-

state Cnax/dose ratios of less than about 30 and more preferably less than

20 about 25.
[00065] It has been surprisingly discovered that sustained release
oxycodone dosage forms exhibiting T7¢ values of about 10 to 20 hours and
preferably 15 to 18 hours and more preferably at about 17 hours or more which
release oxycodone at a uniform release rate for a prolonged period of time can

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

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

oral dosage forms known in the art. These different approaches may include,
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14 WO 03/101384 PCT/ US03/ 16747 for exanple, diffusion systens such as
reservoir devices and matri x devices, dissolution systens such as
encapsul awed3dosseol uti on systens (including, for exanpl ePCTiiSoy1d47ume
pills") and matrix dissolution systens, conbination diffusion/dissolution

systens and ion-exchange resin systens as described in 5 Rem ngton's
Phar maceut i ©aexempie«tidusian systems syih as sxseneiBdeviers apd sRatrix deyiees. f or s

t hat operat g:| 1t . y the
Lhat oDer ol skl gt el dud s enoh ST BRRIARRNGR SiteRATRRRARTE ToPY U
char act er i s¢xaraplenttimyrtichd @ills psmanatyne didsolkeition 3gstehisy tooormbingti@y act eri sti cs
as recited iigr‘)f the c¢lainms descri be those dosage forms either 10 literally
or equi val efifflugion{diggmiutioncayatems akkiogexchange resin gyatenms as deseibed Bsnot i ¢
pressure to J A f QL; K obARIADI fdadl e dmt rt ment
f or med, %at ﬁgﬁ?f?@&ﬁ%@%@rﬁéc\%’ Bgals%rrhg 'g%e{slr)réggpgdwaﬁk? 1tdr§gt f%%s;] métx gcé ree

di ffusi on ofloddge fdrimstthatodpeatategin ancood withithesaetitef @pprodchasesment . A

i gni fi t ad t t ti t i,s, 15 that ti
PH i ndepencROBRRS oA EnidaReca! e DS el 1 119 oXeabMiatine 6k at o
throughout gilefd EHUIGEetSHEs Bi%d/OP theYREMESoXYEBdERS RBRCEMTARiorf F ansi ts the

gastrointestinal tract and encounters differing mcroenvironnments having
si gni fi cant ¢thardctefistiemas pecitesl indke claimeiesvribé thmsehdasagegiormeraithers  f ound
i n Sant aﬂd ker, Qﬁ%r% ic drug delivery: a review of the patent 20
literattfe, "M HIUGP' YNt rol | ed Rel ease 35 (1995) 1-21, incorporated in
its entirefopoby] r ef eosheficRRsaHE fornis, RRGEhEH AltilizE R M&Id Ses8greldoS.
Patents, owned by the assignee of the present application, ALZA

Cor por at i ongeraﬁraéca gaiving feraeofior imbiingniiwd fistoras comperteartt formeent, mdleastd i n

15 S5 o e 0Bl i A
5,019, 397; @nesrhotl®Bgéftls), [fpResHt. A Sighricant Sd\vankads Re6Smbac isten@f isone

enbodi nent of a sustained release osnotic dosage formin accord with the
pr esentl3 nvibat pperatiopdagll-independentandthus eontiaves abthenesametiealyunds and
encl oses angj I i | gUr T | al
compar t ment CerTneRrate BEBEgOEn pREh ST TPkl e UGpigd Rk

phar maceut i gahgdits theapptrabitestiril dractaidd ehosuritetd diffeang ehicraxmviteAmienked in
nore detail below, VAll 20 is provided wth at | east one drug delivery
exit 60 forh@aunas@nificgntly differert plvalugsp A remiew of such dosage forms is

found in Santus and Baker, “Osmotic drug delivery: a review of the patent

20 literature,” Journal of Controlled Release 35 (1995) 1-21, incorporated in its

entirety by reference herein. In particular, the following U.S. Patents, owned by
the assignee of the present application, ALZA Corporation, directed to osmotic
dosage forms, are each incorporated in their entirety herein: Nos. 3,845,770;
3,916,899; 3,995,631; 4,008,719; 4,111,202; 4,160,020; 4,327,725; 4,519,801;
25 4,578,075; 4,681,583; 5,019,397; and 5,156,850.
[00068] Figure 1 is a perspective view of one embodiment of a sustained
release osmotic dosage form in accord with the present invention. Dosage
form 10 comprises wall 20 that surrounds and encloses an internal
compartment (not seen in Figure 1). The internal compartment contains a
30 composition comprising oxycodone, or a pharmaceutically acceptable acid
addition salt thereof, as described in more detail below. Wall 20 is provided
with at least one drug delivery exit 60 for connecting the internal compartment

with the exterior environment of use. Accordingly, following oral ingestion of

15



with the exterior environnent of use. Accordingly, follow ng oral ingestion
of 15 WD 03/101384 PCT/US03/ 16747 dosage form 10, fluid is inbibed through
wal | 20 awo oosysedone is rel eased through exit 60. [0006®LTWS0S/&678he
preferred geonetrical enbodinment in Figure 1 illustrates a standard

bi convex shaped tablet, the geonetry may enbrace a 5 capsul e shaped capl et
and ot her ofl@$ageiormald, flyid Wmm%éroﬂ%&@@ 2000 OXYQIBIPT®| is relegagd been

di scovered {H?gﬁ ﬁpﬁt Bpesent i nvention provides inproved conpliance and
conveni ence a3 as' a reduction in side effects associated with

admi ni stratj0060] oxyWiilerthe prefereasgsbrhetriealeerabodiendratne igureff i cacy. |t
has been further discovered that additional indications are 10 responsive

to the adni HPSFRasiaoTapran bisanrRx stanacmblalcng:aaasmelTY MARTBFRCe 4 00071]
Fi gure is ' i i _ 10

pr esent 25| nvg?ﬁ%@ﬁ%d’ﬁ%‘(g?%gﬁ og%grr@a{%lt’ ?})@%}é‘éllgr %ﬁ@%ﬁﬁggiﬁ%%@sé
conponent | 0670} ef er it bastheenadistoversed thiatdhé pyegent (hvertioprprevidgs oxycodone

drug 31 in an adm xture with sel ected excipients adapted to provide an
osmotic 15 WORPYEY FORPUANER AN GondpTIensE a8 WAILRS A 6RA stiandncyda e1eas:  onment

t hrough wal i ; ey | l; r | upon
i by on S75atBd Yilraar BB LIESR iforRskEs fBRaricy BHhaned MROT
i ncl ude a sefficaty.elt msdmendiunheadiscoyeraddbat additioral indicators areas dr ug
carrier O32, bi nder iB Igbr.i.cant 34_ and an ?srmt' al | ac{j.i ve agent,
osmagent? 35TESPRNSHE A the AdmiSFalonqf agosras o et eRresEnLBYSREM or m 10,
the osnotic hyity Bigasd i b be
i bog t hr SoOEY | LY BAR 815 pRAARRAY viEA of FuREY SREWHRS bh iefbddient of

f or mul at i onthel presentdngentian with intemnad pempactimentithéantaining asirglaal

__The del.i | d f latign i s r.el d th h
exit 60 a5 FOTPANCaY S BLortes 1 FREn A Cf v B AP O erpRIE RERY Cadons r ol ease
of drug foranigedi pharPaamidurd With deffdd Bx@pichts H@aptBBithefovile apysmdétid Vi ng

continued release. In this nanner, oxycodone is released in a sustained
and cont3 nuachyitrenadienbios driyingdiuie frostian iexterpak emdronmeddiughiwall 203 is a

corpar 1 mont 418 b8 £ a¥eatte SbFIAR BrafRARRY R myelRhais,.
i nternal coppaekomyd ibmerntisialihetow] thayskchieme s il stitablavi ng a
first conponent drug |ayer 30 and a second conponent push |ayer 40.
suspending agent, also referred to herein as drug carrier 32, binder 33,
lubricant 34 and an osmotically active agent, osmagent 35. In operation,
20 following oral ingestion of dosage form 10, the osmotic activity gradient across
wall 20 causes gastric fluid to be imbibed through the wall 20 thereby forming a
deliverable oxycodone formulation, i.e., a solution or suspension, within the
internal compartment. The deliverable oxycodone formulation is released
through exit 60 as fluid continues to enter the internal compartment. As
25 release of drug formulation occurs, fluid continues to be imbibed thereby
driving continued release. In this manner, oxycodone is released in a
sustained and continuous manner over an extended time period.
[00072] Figure 3 is a cutaway view of Figure 1 with an alternate
embodiment of internal compartment 15 having a bilayer configuration. In this
30 embodiment, internal compartment 15 contains a bilayered-compressed core
having a first component drug layer 30 and a second component push layer 40.
Drug layer 30, as described above with reference to Figure 1, comprises

oxycodone in an admixture with selected excipients.
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Drug layer 30, as described above wth reference to Figure 1, conprises
oxycodone in an adm xture with selected excipients. 16 WO 03/101384

PCT/ US03/W0604/101300073] As described in nore detail bel owpCIamsosith7¢Dnponent
push layer 40 corrpri ses osnotically active conponent(s), but does not
contain any active ent. The conponents in push |ayer 40 typically

conmpri se anl089f3} ent s desatibethin woredetailheie o$@¢mdymmn@nemtg)us@| layenel y

that 1o eacdo Eprifis8E Eptoibalf S tohbangiton B fier bl sy I e’ o

does not ocggént. At tmmﬂ@hent%mlpnsﬁﬂéyﬁer%tbp%%lll*abﬁﬁ'@l’nsé%n bdérRaGERY2 44,
ant i oxi dant 45 and col orant 46 may al so be included in push |layer 40. The

second conpdhéRNe|QtyBere @smepaymen 4 daving lafively @m%ﬁm@d@w wetghtss push

| ayer siqice,, and push

agai nst 5Phe H@i%@r@&%’éwwsﬁ@%ﬁu nﬁ%é\)d gﬁéﬁ?ﬁgt)@?r )Oégl{rr%c?nent drug | ayer
to thereby bmbbbltyatafsrtlaioegbeh@ﬁrughdewlrangoﬁﬁcarBOaide@rnotforcomtAednﬁoaalge
form [00074 eratio | ow ng?ora I%est i on_of the dosage form 10

as s_hovvn i @P'&UF%S'-@ @% ”’(S’@Frﬁ?’l bgicant A4, yarlj ¥idiaph 5 andgeQloigat A6 J8ax auses
gastric  155khWedink dlé? i :ﬁ%ﬁ‘i’%etr%o“ﬁﬁb @@&Bndzgo ESQ%W??%B |§1trﬁ%rfgd% | ayer

30 into a deliverable ati‘on and concurrent
osnopol yner (&iein as [auséxpalndgbte er(a piisie layer smeabkélucdhsgﬂba;af tR® is rel eased
t hrough, exit 60 as i .nt er nal and

t t
bush Paybr aemeaAb MR s BLRIS agdlngl bg e ik gt muiﬁsloa&fagg
fluid contifidegofPoRBnt H@th@?eratmhé%ya‘gmmé‘i@r&%@é of HY 4RGSR

thereby driving contlnued rel ease manner, oxycodone is re eased
i n a sust ai Meah thedlasageifaoous manner over an extended t| me period. [00075]
Drug | ayer described . with reference to,.Fi corrprl ses
oxycodone |®%9K2§d frw%er\%tl?rpr @l&?\g@p&gaﬁ%ﬁﬁv%gﬁ{ gr?éﬁn 25 as

described wtidwnh &f BigeiRe 8, e &srﬁw@a&w@tz_jtmaﬂeﬁegc@%weup@é EXuged ¢ gélﬁnc
corrponent(s‘) but doe€s not contain an I ve agent. [00076] Drug | ayer 30

conpri sks  afllwdipbsiimbibed threwgh wall 20 the&bvafoemm@dilqua}eelf&tha amount of
oxyeodone JaiieFlnie by Ba 6 RN b e8RS bR hdRL Rpush™ @
5- Epoxy- 14- layéF 40y TherdiliReratle’ diRf laybiBo idlé asEdbthPo\egHexis 66 HsTiiid
continues to enter internal compartment 15 and push layer 40 continues to
swell. As release of drug layer 30 occurs, fluid continues to be imbibed and the
20  push layer continues to swell thereby driving continued release. In this
manner, oxycodone is released in a sustained and continuous manner over an
extended time period.
[00075] Drug layer 30, as described with reference to Figures 2 and 3,
comprises oxycodone in an admixture with selected excipients. Push layer 40,
25  as described with reference to Figure 3, comprises osmotically active
component(s) but does not contain any active agent.
[00076] Drug layer 30 comprises a composition formed of a
pharmaceutically effective amount of oxycodone drug 31, or a pharmaceutically
acceptable salt thereof, and a carrier 32. The drug oxycodone is comprised of
30 4, 5-Epoxy-14-hydroxy-3-methoxy17-methylmorphinian-6-one possessing
analygesic therapy. Oxycodone is known in the art. The Merck Index, 11" Ed.,
p. 1100 (1990).
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anal ygesi c therapy. Oxycodone is known in the art. The Merck I ndex, 11lth
Ed., p. 1100 (1990). 17 WO 03/101384 PCT/US03/16747 [00077] The oxycodone
salts ar ewoapnessnt ed by a nenber selected from the groupcaarses/s¢7ung of
the foll owi ng: oxycodone sul fate, oxycodone hydrochloride, oxycodone
trifluoracetate, oxycodone thiosem carbazone hydrochloride, oxycodone

pent af | uor of@08F7bnat eThexyycatnre $alB aretreppesemedbyaonember selectetbfirem

o- et hyl oxi pe, ox codonﬁ t?%os I'carbazone, oxyc&d ne _sem car bazone,
oxycodone  phEHJRRYEESE0RS o Y GHIE FooEoBREUTAIE QSUERRTTR dr obr o de,
oxycodone nHgd@behlori@¥y694easnarfiflidrataEtdl xyesastieséthraksazopgy codone
n- oxi de, oxycodone acetate, oxycodone phosphate di basic, oxycodone

phosphat e nby@deablioside 1 oxysrdond pestafluorepiopionsde toxyerdenedne or gani c sal t,

oxyoodont - STEERErHpARAERR. Py Sase SeRB I SIE BkeBOE o o r opi onat )
oxycodone Qiisddichibiarens; 6:3/dodsyk detlicaduy6ns g cbishé bhEhyiayereebate) |

oxycodone bitartrate, oxycodone chl orohydrate and oxycodone sul fate
pent ahydr at @xycpsdongdiydsazonge oxyersigner ydidRiiemid e coxysepape mpueateonposi ti on in

either man I.Se: 0 r 3 codone
drug 31 phg)];( E:jghts irﬁ%ﬁ'ﬁ&l{prg@édéepbgﬁcg@%ﬂa??l%ﬁ)g%gc?(gcgcﬂf/e ﬁ'r?g%c?di)égéo orm of

t he p]r eSﬁnacétateam(ywdmmTphd»sa?fatéﬁibwid,gxﬁ@dﬁddrlw MOspkm@h g bdsleg 31]; )
00079], The present .invention functjons by no ating, the viscosity of the
[20 hydr Ht edO¥qR4ONgyRPraARICHT QE‘Y‘EQA%‘)‘? Qrﬁén%ﬁﬁtiltt’ pyyeBloneRkRtteon of salt in

th f | gfid T, Iy} by Lh the dru
e rorm ﬁféﬁ/gfbtte, 6%0%@@”?86%&%%@@&%*%@ NGxyzRbnk 9

formul ati on wth ¢ ounds e ng)a trong conmon ion effect.
Thi s st r ongbis{mathyldaobamefd) eoxycadohe dhisepargafluardpropianate)yexycbdoraedi t i on of

salt to nodul ate the_solubili.t of the co und, alJlow n re of the salt
to be rel calSiPYEITE-Broarbpptatel oysedgnebisiiveoaseiatele PXYePdINGILCe ¢ he

desired zergith9ed, dx?l:@d’o??e gﬁiﬁf‘ogr'ﬁ/ﬁ%tia'a‘?rdog%}?%@oné\éﬁFfﬁﬂ’éBpérﬁﬁH\Ft?rat .

i ncorporation of salf in th drug | g systens wt tt(?e or no

sal t inl% hel008%8Hr ug Thedosags jartreasd Winetherapsaia corgpositior i eithemas
oS P i PO Rt Bl RO SehaBhogs ggoe and
simlarly a8 eahAflaceutically acceptable salt. Preferably the dosage form of the
present invention comprises 20 mg to 160 mg of oxycodone drug 31.
[00079] The present invention functions by modulating the viscosity of the
20 hydrated drug layer in operation by the addition or reduction of salt in the
formulation. Traditional systems utilizing salt in the drug formulation dealt with
compounds exhibiting a strong common ion effect. This strong common ion
effect at high drug loading allowed the addition of salt to modulate the solubility
of the compound, allowing more of the salt to be released earlier in the delivery
25 cycle in order to produce the desired zero order release rate profile. These
systems taught incorporation of salt in the high drug loading systems with little
or no salt in the low drug loading systems where a salting out effect was
unnecessary.
[00080] It has been surprisingly discovered that oxycodone and other
30 similar drugs that exhibit a weak common ion effect are not similarly affected
by salts to modulate solubility and affect the release rate through a salting out
effect. Indeed, it has been surprisingly found that oxycodone does not benefit
from the addition of salt at higher doses, but does benefit from the addition of
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by salts to nodul ate solubility and affect the rel ease rate through a
salting out effect. Indeed, it has been surprisingly found that oxycodone
does not Werafivt3s4 from the addition of salt at higher dosesT/usos/1ddors
benefit fromthe addition of 18 WO 03/101384 PCT/US03/16747 salt in the

| ow doses. It has been found that this addition of salt to the | ower doses

can nodul at 8alf iethgjlewaiasep. ot hlaﬁ@elﬁy\cfpblﬂ@@i‘irﬂ]@ adgljtion ebsathionthgilewar proper

delivery fo [ of salt
I ncor por at eé()é&te Qfﬁdecf (Fatéq\l‘gi’%?"%@ &h@% QJ tr%r%d (ggggﬂerryr}n?% %W%S% i f
using a hi gproper eelivery forirghdeghedyerasendtd pafittoses of  drug to zero
percent if usmg?bl ow nol ecul ar wei ght pol yner and hi gher doses of dru

Repr esent at [00881bf a $hemeuniefisa @?C;%pgrtaé%ﬂ inte the ﬁ@lqohaa@éﬁfttherﬁyémmon
d li k
Vost. pr e er St ARG 335 kIR AR HDRREBNAIOR sy B8t Shy i B8Eeb o8 T,

i n oper at i odrugstoragratpeircet ifaeding fow mateculacseight polynarartd HigRepdoses ofy st em
with a rel ease i ndex of 8 reater than . 20% can ?e obt i ned. The raease

ndex i defiis RRBresRnEYRRARR S8l [xRaImCalR g q1“"tt‘P1 BLESE! PYPRIPRI cased
at a_subst aghicaldripdsiion Hlide §6itm I, [fftas AGHIHISQH afl e RS, el eased

at zero order nooero order release coul'd oceur ore or after
t he zero or Mest pedemble Bosodummbilerjda.f 70% of t he drug is reI eased at
t he re| ease. i ndex woul d.be. 40%

bout th 20%
o s T o oBoBERY i el theSrig VAR isEOSEp e alioTs (A ntaineg FEbUeR at
subst ant | Lodies R Y and AORRsEY oYulachOREsRlox BF tukL Ainan

containing Iow drug 20 concentrations” (5-159

concentr at i 30% ¢arcba0ifained Hwswiedss |hyleb® @eﬁmw:edtlwperqelnaof tataly have
equi val ent reI ea functi 00084 rug | ayer viscosity can be
attaf ned bydtiAdRedrSae T Fikased ate prbspaiohir o IS mtachilis tee

vat er - sol ubpgrceft bEHRRENTEIIRES a8 261 orfer NN zerbRYEer Rliasedéol@loxetihy| ene
oxi de polyners such as Polyox(r) or 25 water _sol ubl e sugars, such as

mal t odekd r i eithesthaforeor aentheqero Af@ergag@ncaFObexarnﬁ@mf A% of Shedeug it t he
R B 0 e Te R T N e e M
pol ymer car Cofvengelyl, iazZ&WsirBleab8 ndxuequiis thatan deadt6o% b0 thd@igist o 300, 000
mv and nore prefer abl y
released at substantially zero order.
[00083] By using this concept, products containing low drug
20  concentrations (5-15%) and higher drug concentrations (15-40%) can
essentially be produced such that they have equivalent release functionality.
[00084] The drug layer viscosity can be attained by using any of many
hydrophilic polymers. Examples include water-soluble cellulose polymers such
as NaCMC, HPMC, etc. or polyethylene oxide polymers such as Polyox® or
25 water soluble sugars, such as maltodextrin, sucrose, mannitol. Any physical or
chemical property of the polymer, which could be modified to achieve the
desired viscosity, is also included in this description.
[00085] The preferred molecular weight of the polymer carrier utilized in
the drug layer range from 100,000mw to 300,000 mw and more preferably
30 about 200,000mw.
[00086] Carrier 32 may comprise a hydrophilic polymer represented by
horizontal dashes in Figure 2 and Figure 3. The hydrophilic polymer provides a
hydrophilic polymer particle in the drug composition that contributes to the
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30 about 200, 000mwv. [ 00086] Carrier 32 may conprise a hydrophilic polyner
represented by horizontal dashes in Figure 2 and Figure 3. The hydrophilic
pol ymer pwowddesss& hydrophilic polyner particle in the drPag/usesrpogition
that contributes to the 19 WD 03/101384 PCT/ US03/ 16747 controlled delivery
of active agent. Representative exanples of these polyners are

pol y( al kyl efentixdlegedeliyeryioadive agentsRepoesaniatiue: exaroplegof theseecul ar

ght. i . | : :
bol y( but 1 cRSV TR Be bRRIGIERE oRtled Bl 108 R0U B/ SI0GS Bufibeb Sherage
pol y( car boxymddufdroeeight, aseliding pbly(6fHyldne 848e))Rolyineteerney exidgy, nol ecul ar

i ght, ted b I | kal | boxynet hyl cel | ul : I di um
Car Boxymet PRPE GBS SXEa A g R BeSTIaRs SHIUSHGHbANYI col | Ui 050) and.
ly(litdi I oy Ilse a
Rycl oxypr opb AR e RIb¥ PO 000 o 0B OONIRAG 4008 IRt P o 10
wei ght f;)r dwargm,ﬁnenggesdmeaﬂby ipo?r(adlkpli lo?mldxymtItrl])jIc(:jelhmwsp@.g(s‘o:iM a: ul ose
represente oxynr e c ul ose, r r c :
v oxypr op§ BRI HEB e e paRseltir samame R iedanding a =
F o enhanc o . e B B aomg
t hose 15 pohydrexyprapglalkyécetivlogeafi®y2@hto $25,08) rmfmhgﬁeamage ngecWan nunber
I I i ght . I t hat in the gastric envirponment,
e 29 oorBnyer diahchia Fea RS uBParEs i ine Bobte Widban FeSiasRaleY
carriers thpy hgfgﬁqxpgrdﬁmﬁyq@émn@gé,iwﬁm)@br&)%,ﬂggfyk%nuidggl ude carbohydrates

that exhibit sufficient osnotic activity to be used alone or with 20 ot her
osmagent s. Bydrexypiopyibyitiiealtosecnst hydrowmproayipeatyleritlosedasdechar i des and

P uroae. pot SRRy TP RETRGRCES! ¥ ROBIE TR hsRr Sye Rl SRR rieioht B L gar o
conpri si ng &aiamsieg thl AGW$eopdriéd onfedosayy fosm, PrefetddPhmonganbséol , and
the like. Preferred naltodextrins are those having a dextrose 25

equi val EncePipmersarethespoly@iizylens exigeapf JOQI00R - PQRYMRSTr AverAgghout 4
to about 29.',0

found nost ué%%%lgabgg%gg%o%%ﬁ%% éﬂsfhggﬁ%’értﬁ%gﬁvignorﬁépghééf Q?Zblbse?he
mal t odext r i biserodible carriers, are especially preferred.
[00087] Other carriers that may be incorporated into drug layer 30 include
carbohydrates that exhibit sufficient osmotic activity to be used alone or with
20 other osmagents. Such carbohydrates comprise monsaccharides,
disaccharides and polysaccharides. Representative examples include
maltodextrins (i.e., glucose polymers produced by the hydrolysis of corn starch)
and the sugars comprising lactose, glucose, raffinose, sucrose, mannitol,
sorbitol, and the like. Preferred maltodextrins are those having a dextrose
25  equivalence (DE) of 20 or less, preferably with a DE ranging from about 4 to
about 20, and often 9-20. Maltodextrin having a DE of 9-12 has been found
most useful.
[00088] Carbohydrates described above, preferably the maltodextrins,
may be used in the drug layer 30 without the addition of an osmagent, and
30 obtain the desired release of oxycodone from the dosage form, while providing
a therapeutic effect over a prolonged period of time and up to 24 hours with

once-a-day dosing.
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may be used in the drug layer 30 without the addition of an osmagent, and
30 obtain the desired rel ease of oxycodone fromthe dosage form while
provi di ngwoa3tiessapeuti ¢ ef fect over a prol onged peri od ofCriuses/aitd7 up to
24 hours with once-a-day dosing. 20 WD 03/101384 PCT/ US03/ 16747 [00089]
Drug layer 30 may further con‘gri se a therapeutically acceptable vinyl

pol ymer ~ bi 808938 r epPeuelaves 3ymayfurthesicompsises therapeputically agaepteblgure 3.

The Vil PO AR 33D o7 90O AR Tl s U ATREON

repr esent ed rse roup consi st

vi nyl am de, 3pdlhg-winyipoyyrasetemprses 26l,000/i0340,090 ekratmblecillarovdightin  as
poly- n-vinyl pyrrolidone, poly-n-vi ngl caprol actone, .
pol y- n- vi nyfersesgitagbya member seleried fropythegrpup-cansiatingrafRolybne

ccerato. vi Mpyenag i TR EERE o AV () PYRORIERICAS IR b0V

vi nyl | aur eatvinylgyreblidong| pelyeaviaykeapidtsctgee f molyantdnplrsimidthylF® t her apeuti c

conposition co ises Q.01 to. 2 of the bjnder qr vinyl ol yrmer, t hat
serves as. aPHTPImGNe. AadAobhVARIRMTRIoBE (FOPOLTRTS et Acnambel SEERY.  of ar ch
and gel atin ; : ' j 34
representedﬁogggg%agng?ﬁg§“§§bgygﬁL%a¥agﬁgﬁﬁfgﬁggag&hﬁﬁgmﬁﬁg??@Qﬂt I s used
during 15 nfuerides tvimyé butyratee viewt lagréatk;j angd vioydstearade! sDosagrifarm 1Giand.

Typi cal ;| ubpicants i.ncl ude nmgnesi um st ear gt sodi tearate, stearic
acid, ¢ ¢Ci .[nﬁ@p@&eé{ng,conw ERRBYRGR @-5613@5@9&"35]93’&@%&%& eate,
caprylic ach@ynephatBcti&RhYa bihdeRIRESresaMEtiTBYPBHHBiIR@ERIikAL8e The
anount of |ubficant present in the therapeutic conpositionis 0.01 to 10

my. 20 [ 0008g¢3ciarsigrahagmng gelatinypically will be a dry conposition forned by
conpr essi on,of e canrier and e dr as one | ayer .and_ the push
conposi ti on[O%ngfhe. o REPIYF g‘g}@r 55;5"%@?@8( Fﬂ@pf'éﬁi@?rb%nqﬁddﬁg Seﬂt% | ayer
30 is fornmedyasvavying iMrEgGRN? ahlifigureXd CPRE Nbrradt ist iedalifingr that when
contacted with biological fluids in the environnent of use provi des a

slurry, 1ol angfacurestosprenentaickingrtndlie wials onaunplafaces, bypiealdwricaats by t he
cormi nut 1 on'HEE TrbfiSle SREh, Sl Ftenl B0, CH0Dm Rape. = ™
acconpanyi nghagdkyiliet okeses! disictde, fppkadstahiomsatef caprglic abid, bayiam stewpjical |y
as 4 fumarate, and magnesium palmitate. The amount of lubricant present in the
therapeutic composition is 0.01 to 10 mg.
20 [00091] Drug layer 30 typically will be a dry composition formed by
compression of the carrier and the drug as one layer and the push composition
as the other layer in contacting relation.
[00092] Drug layer 30 is formed as a mixture containing oxycodone and
the carrier that when contacted with biological fluids in the environment of use
25  provides a slurry, solution or suspension of the compound that may be
dispensed by the action of the push layer. The drug layer may be formed from
particles by comminution that produces the size of the drug and the size of the
accompanying polymer used in the fabrication of the drug layer, typically as a
core containing the compound, according to the mode and the manner of the
30 invention. The means for producing particles include granulation, spray drying,
sieving, lyophilization, crushing, grinding, jet milling, micronizing and chopping
to produce the intended micron particle size. The process can be performed

by size reduction equipment, such as a micropulverizer mill, a fluid energy
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core containing the conpound, according to the node and the manner of the
30 invention. The neans for producing particles include granulation, spray
dryi ng, woesiingg4 |l yophilization, crushing, grinding, jet PariusSosgg747

m croni zi ng and chopping to produce the intended mcron particle size. The
process can be performed by size reduction equipnent, such as a

m cr opul ver ggrdingimill, a grindingomiéina rgleramillyhasrmen sdll apGattrissodnils a4 7

grinding m i ndi m . am . _mll, an attrition
T a0 Cnbhanehafh 882030 2 My ooty et PUREFZS! b Ahpact

pul veri zer pgehtrifugl Pgmﬁzéﬁ, @oedarsel cSher ahd fifdarshet! ThB&Izeadftha fi ne
crusher. The size of the particle can be ascertained by screening,

i ncl udi ng aPgfticle,¢an be @seartainef by soreeiipgdncluding d gaezli §cerane @flata

revol vi S - ' r ' ' . —
oo, 548, QOIS 850 ARG S o g SEER, AMdsBuging
carrier parscrebasaaml 2 reBipocating screeRharhmprecbssed afd ieguipasent fBem ngt on,
17th Ed., pp. 1585-1594 (,1985); Chem cal Engi neers Handbook, Perry, 6th
Ed., pp. 21PEPaHIEIUggn 1@8&%59%9?ﬁ@|f38‘f5 A ddharmageutical sgienrces) o

Parrot, Vol . .81 A 5\ herg 'm | xon,
pp. 94- 103R?%'5%SH9' Eg%]Olg@]' pé’r 3%%?98%%@%%"&“ Efidhebd) FFact ant s
and di si nt eBeayt 8th EdExppp2 &y tof21t-h@ (£284)addunbsoflPbatrhaceiticavEcignees, HLB
val ue of bepwee o) 10, - 25, .such ol | en | ycol 400

nonost eLQ at E?"B&%x@tt'ﬂ?rl%I{:@%@E»é@owgs/ﬁgr? ' gineer, Hixon, pp.

pol yoxyet hyQ@n%Z(ngg;_bi tan nonool eate, pol yoxyet hyl ene-20-sorbitan

nonopal m t at e, pol yoxyet hyl ene-20-nonol au rate, pol yoxyet hyl ene-40
-stearate, K883 ol eBreg ayer BAeanay fustheDicomprisgrsauntastardy andalisietegeamtd. f r om

hes, [ 1 ul | gi d | i hes,
cell ul oses EREmplY e Sitas Bud A2 A%k AR lRaBbgRChReNe & Sihuelbraross
starch, pot a0 23t 8ii6M as PoREtRIERE gl%ol LOPERMOsERASte, PBHoxprhyRney-

glycolate, Veegum HV, mnet’hylcel | Ul'ose, agar, bentonite,
car boxyhet hgorddan meraaurate) palyoxyetiyignegdasoguitaramenphleaté ke. [ 00094] The

active agen{ ,na roy~ded, Ln the drug.layer in nt f frompD.1 ny
fo 640 my. perVRXelRuBE AN ipli MtfipaYdis Bhvaty AV 2 mancl e m
and nore prgdgoRthyldRe D lstedtltaT8odidaPeRatd end BN likdre Didig@atdrRd nidsi ng
| evel that nust be nmintained over the delivery period, i.e., the tine

bet ween conB@é&glected Ham sirenes: Flaks, aslulasesdalginfeancdgums anst erosglinked! | v,

starches, celluloses and polymers. Representative disintegrants include corn

20  starch, potato starch, croscarmelose, crospovidone, sodium starch glycolate,
Veegum HV, methylcellulose, agar, bentonite, carboxymethylcellulose, alginic
acid, guar gum and the like.

[00094] The active agent may be provided in the drug layer in amounts of
from 0.1 mg to 640 mg per dosage form, preferably 10 mg to 80 mg per

25 dosage form, and more preferably 20 mg to 80 mg, depending upon the
required dosing level that must be maintained over the delivery period, i.e., the
time between consecutive administrations of the dosage forms. More typically,
loading of compound in the dosage forms will provide doses of compound to
the subject ranging from 10 mg to 160 mg and more usually 20 mg to 80 mg

30 perday. Generally, if a total drug dose of more than 160 mg per day is
required, multiple units of the dosage form may be administered at the same

time to provide the required amount of drug.
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| oadi ng of conpound in the dosage forns will provide doses of conpound to
the subject ranging from 10 ng to 160 ng and nore usually 20 ng to 80 ng 30
per day. wenaned3By, if a total drug dose of nore than 160PeG/Uyses/ 1cday is
required, nmultiple units of the dosage formnay be adm nistered at the sane
time to provide the required anount of drug. 22 WO 03/101384 PCT/ US03/ 16747
[00095] As H0098] esenfsta represanativedcanpowed obthsoeoripouads hgvipgipain

Ui evi vit ) N ot I q ;
ypt cal 1y s odf R abeb e hsem, JrilbEib g g O ol BfPieli er ea 1 n
two or thregdmilfisesedat adtttind deseidf abbliv €0 ARE adnfiRBeerédsn bRedrarieer M ned
to be generally 5 10 ng/day - 320 ng/day. Cbservation of tolerability and

need for addPseopeanday| The efective dese tange harebeemdetarginrd to be generalyul t s

100096] “Dond0dReY S HaT REEHuE ObPRATBR L ieraBi R afiPhebA B OB 1 cco
nmay be det eclinicgieffect elemthedtatingajose@fitel @sUite  teCdideebdingoncreata@an 10
tolerability and clinical effect and bl ood plasma concentrations of drug.

Plasma  conBErRMERISAHS Madaviegt0 Masda. 1 ng/nl to 100 ng/m (nanograns per
mlliliter) 0059pS typg%ﬁl:' %er‘u‘%ﬁ(tﬂ‘ob&?w%ﬂ H%l%ma"éen%%’ﬁ?rgﬂl}ﬁs il 8%88@& Push
| ayer 40 cohprises a displacement  CORposTt Ly &r'e

Ion In contactlng

ar r angenent maﬁ/ttfe démrmiorfedtb}cdwmmbaylwlge{eame a@ﬁmldtﬁ)t;i tlb;étmtehat ed in
Figure 3. Pu ayer 40 conprises 0sSnD mer 41 that inbibes an aqueous
or bi ol Hyi clalerabiliyiand ginigal afted @nam&? ﬁésm%or&ﬁw@élpnmﬁ diyg-oGAs$Ma he
exit neans ' I f ' Sﬂjﬂ LR bt roperties
may be ref e?é%%}tﬁ%aq@eﬁ?gﬁary %ﬁgnﬁ%@%ggmﬁgtﬁ) ) @%@é@%ﬁ?@@?iaﬁfe

swel | abl e, mjitlitephmare typcallyet agiicto 40mig/niodf campowrad.er and aqueous

bi ol ogi cal fLuids and swell or expand to hi gh degree, typically
exhi bi ting @%?-9% f ol HUSK BYERE0; GEp é?@é.a#ﬁeﬁit?@mw O%Eté?{ylﬂe

non- cross! 1 Bliadofiia fAyBRS] akiRgemBH with iRt EbRioRlnPaRRfHaTBRSo@ke at | east

lightly crosslin create”a polynmer network th arge and
ent angl Bd t lusitatedtindigloegePbsh layeTHOQomprises qenedpolymdr dttibali imbibes t he

O L 7 bl TP S 4B 4 of TR SN ik
osnopol yner trilexit mMeBhS D HEdefYe.” X pdlPmEr BEVIRgSuitBRORYININBR pfdpdries ayer 40
POSSESSES amay be referred to herein as an osmopolymer. The osmopolymers are
swellable, hydrophilic polymers that interact with water and aqueous biological
20 fluids and swell or expand to a high degree, typically exhibiting a 2-50 fold
volume increase. The osmopolymer can be non-crosslinked or crosslinked, but
in a preferred embodiment are at least lightly crosslinked to create a polymer
network that is too large and entangled to exit the dosage form. Thus, ina
preferred embodiment, the expandable composition is retained within the
25 dosage form during its operative lifetime.
[00098] Push layer 40 comprises 20 to 375 mg of osmopolymer 41,
represented by “V” in Figure 3. Osmopolymer 41 in layer 40 possesses a
higher molecular weight than osmopolymer 32 in drug layer 20.
[00099] Representatives of fluid-imbibing displacement polymers
30 comprise members selected from poly(alkylene oxide) of 1 million to 15 million
number-average molecular weight, as represented by poly(ethylene oxide), and
poly(alkali carboxymethylcellulose) of 500,000 to 3,500,000 number-average

molecular weight, wherein the alkali is sodium, potassium or lithium. Examples
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hi gher nol ecul ar wei ght than osnopol ynmer 32 in drug |ayer 20. [00099]
Representatives of fluid-inbibing displacenent polyners 30 conprise nenbers
sel ect ed WoasnpoBy(al kyl ene oxide) of 1 million to 15 m | IPCarUS03/16747
nunber - aver age nol ecul ar meight as represented by pol y(ethyl ene oxide),
and poly(al kal i carboxynethylcel|ul ose) of 500,000 to 3,500, 000

nunber - aver afadd 'H@W@dﬂﬂ')ﬂﬁeﬁﬁeﬁé e fqm@ﬂaim Qfﬁbeazuwardlswlgcgmenhm pot assi um

or the for ROBOFEAT 6P Weﬁ%%ﬁ%ﬁ*%ﬁﬁ%“ﬁﬁgfné%@f&eﬁ 53¢ Rt f1goo8. V™" ¢

osnopol yner %ﬂoapOa&bml%@bW@t@rbbbtﬂbolf/mem dporyagslof acrdiscdrosslifledopol (r)
acidic car box?_/lpol ynmer of acrylic cross-linked wth a polyallyl

sucrose, al ¥ I@n@R{Mal% Séﬁrpﬁgx?lﬁ@l@w @f@oxﬁ%@yg‘eﬂbﬂ%ﬁ(ﬁﬂ yl pol yner
havi | )
pgr;ggrfﬁ %ﬁ%k%?%}?&){ ﬁﬂﬁamgtaglﬁg?\%glqé}v&q@“ &8250 6@ g? g[UObh ydr| de

pol yners; G@gdnamee pc)lyacdyjamdgb;croas—:hdkédiwaw wmb?a@mwnemlgbt of .
80, 000 to 200, 000, Aqua- Kee rylate y ari de npose
of condegseanﬁycglﬁ?s%&mﬁf% C—?gqiﬁtegpcﬁywl a“dég’g’é/”l%l Wéﬂeﬁgﬁﬁ/wﬁlﬂi‘éﬁ? and

the 10 i kego/denrts 200 @i0; ‘ﬁqdé‘l’ké rg%tte EBW{#T )@@tc@aﬁ&% é&ﬁ’lggsé@ the

prior art in U'S. Patent No. 3 tent No.
4,002, 173, of esndemhsed gmwenmltsUsSch Batdm&temcrosa-llﬁ@éd@93/glurasuanld the

Mhl'.d' Handbqok of Co | Scot d R |
b B, e Boal SRIRAGE Sy RBRs ARk Soapar o3 B ceSf SRR
and present (jys 5Pétem7ﬁorrg 885, 108) |§§I€élttbqfl’él4td’p . fsePtdtéfrﬂ N@rwegm 730smagent

42, represented by circl es in Figure 3. The osnotically effective
corrpounds aissURe davylatining,; éé;SoE@MrNQs 4,20:6888, issued te Michaeals;fand inve

sol utes. Ospmae the push

| ayer in th ) Tar et N ' QEﬁ anf%frdéli%n?@}lgyﬁﬁﬂg Oact i vi ty

gr adi ent accm@dajeowl I 20 Sui t abl e osmagent s corrprl se a nenber sel ected
fromthe group consisting of sodiumchloride, potassium chloride, lithium

chiori b5 [099A488] um sBusialayer dgeseprisaschico?’ g, anst presetly I5§@||715;amg ofsodi um
t
“hositol . nRdsSaicRleLlEReclR R BTt B S SRS sl B Lcose,

25 | act ose, FRFdB! Othe dsmoucyeffeative compaants asekhswartiss as bemudeatss .
[ 000101] Push layer 40 nmay further conprises a therapeutically acceptable
and as’‘osmotically effective solutes. Osmagent 42 that may be found in the

drug layer and the push layer in the dosage form are those which exhibit an
20  osmotic activity gradient across the wall 20. Suitable osmagents comprise a

member selected from the group consisting of sodium chloride, potassium

chloride, lithium chloride, magnesium sulfate, magnesium chloride, potassium

sulfate, sodium sulfate, lithium sulfate, potassium acid phosphate, mannitol,

urea, inositol, magnesium succinate, tartaric acid, raffinose, sucrose, glucose,
25 lactose, sorbitol, inorganic salts, organic salts and carbohydrates.

[000101] Push layer 40 may further comprises a therapeutically acceptable
vinyl polymer 43 represented by triangles in Figure 3. The vinyl polymer
comprises a 5,000 to 350,000 viscosity-average molecular weight, represented
by a member selected from the group consisting of poly-n-vinylamide, poly-n-

30  vinylacetamide, poly(vinyl pyrrolidone), also known as poly-n-vinylpyrrolidone,
poly-n-vinylcaprolactone, poly-n-vinyl-5-methyl-2-pyrrolidone, and poly-n-
vinylpyrrolidone copolymers with a member selected from the group consisting

of vinyl acetate, vinyl alcohol, vinyl chloride, vinyl fluoride, vinyl butyrate, vinyl
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vinyl polynmer 43 represented by triangles in Figure 3. The vinyl polyner
conprises a 5,000 to 350,000 viscosity-average nol ecul ar wei ght,

repr esentwo 03bg1384 nenber sel ected fromthe group consi sti RgTAfS03/16747

pol y-n-vi nyl am de, poly-n 30 vinylacetam de, poly(vinyl pyrrolidone), also
known as pol y-n-vinyl pyrrolidone, Roly-n-vinylca rol act one,

pol y- n- vi nylauseate: apd vinyhsteamte d Gvsh laver gatging 0.Q1 i/ Rhyng ef vidshe

copol yners 36&91? menber sel ected fromthe group consisting of vinyl
acetate, viny §ﬁbohol, vinyl chloride, vinyl fluoride, vinyl butyrate,

vinyl 24 Vi000302P1384PREH (dyep 30 Hhdfurtherworsprise @tsl5\m@wf asicrasxdt e. Push
| ayer contains 0.01 to 25 ng of vinyl polynmer. [000102] Push |ayer 40 may
further congplpeantordyestyidantifigd byestical wavylgesir Figurayde 4elorarfcinified by

(i cal . . . ! _ _ .
A i ot at MRS hdd g PG AdmifIr RIS Eoktaly MISCRRUCULFBRE 18
red dye, reblubelye, €00 to. 4yredidye, fext fardc oxidee yellow ferriooxids, dikardemn car bon

bl ack, and indjgo. [000103] Push |ayer 40 may further conprise |ubricant
44, identi qu'@d'd%ycﬁéqofn g]é %ch"é’s'nfi'rQOFi gure 3. Typical lubricants conprise a

member sel @gfoﬁ%j rom plen 188 UBYRay AltHet dofthrile IBBAEANT 44 §a&tiRd i ua;\f“ um

stearate, gnestum st earat'e, stearic acid, calciumstearate, so
ol eat e, cal circies paFiguteaBe, Typoxl lwibrichatsr@ireprisodinnembec selettegt feorartbe

T T N N AT
repr esent edstayrig lap, @dIcHaR ¥eSarate, SolHINE ofedte, LRI paliit®Xddiimon of

i ngredients conprising expandabl'e fornulation 40. Push |ayer 40 conprises
0.00 to 5 nigurate, sodiamt ficirolgate andRpptassim findleateant hexpdeentsationgl i se a

menber sel elc ed f.rg)ne)m}g @roup consi sting of ascorbic acid, ascorbyl
pal nmitate, GRGALISY- 18%0%ni sole, a m xture of 2 and 3

tertiary- bgphody hydr PYYRIVERUO mBy foiR ebrARistyall axtibabaenes, sodium

| soascorb ydroguaret’ic acid, E_ot assi um sorbate, sodium bisulfate,
sodi um et atspsesenied bystanied dashes impbigase Buminrkibi theoxidation ohirigredients

e oce” 2 GabhShbl Btk B Rl 2P OBOBRES SRty B SR =t
i3nvent i on cen bhtioddant. RepresantatiVe ahtigxidanBlcomprisa tesaber §8lediedl Fi gure
from the group consisting of ascorbic acid, ascorbyl palmitate, butylated
hydroxyanisole, a mixture of 2 and 3 tertiary-butyl-4-hydroxyanisole, butylated
20  hydroxytoluene, sodium isoascorbate, dihydroguaretic acid, potassium sorbate,
sodium bisulfate, sodium metabisulfate, sorbic acid, potassium ascorbate,
vitamin E, 4-chloro-2,6-ditertiary butylphenol, alpha-tocopherol, and
propylgallate.
[000105] Figure 4 depicts the preferred embodiment of the present
25 invention comprising an overcoat 50 of drug 31 on the dosage form of Figure 3.
Dosage form 10 of Figure 4 comprises an overcoat 50 on the outer surface of
wall 20 of dosage form 10. Overcoat 50 is a therapeutic composition
comprising 0.5 to 75 mg of oxycodone 31 and 0.5 to 275 mg of a
pharmaceutically acceptable carrier selected from the group consisting of
30 alkylcellulose, hydroxyalkylcellulose and hydroxypropylalkylcellulose. The
overcoat is represented by methylcellulose, hydroxyethylcellulose,
hydroxybutylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose,

hydroxypropylethylcellulose and hydroxypropylbutylcellulose. Overcoat 50
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Dosage form 10 of Figure 4 conprises an overcoat 50 on the outer surface of
wal |l 20 of dosage form 10. Overcoat 50 is a therapeutic conposition

conpri si Myo®3501384 75 ngy of oxycodone 31 and 0.5 to 275 ngPofi/ts803/16747
pharmaceutically acceptable carrier selected fromthe group consisting of
30 al kyl cel | ul ose, hydroxyalkylcellulose and hydroxyprop | al kyl cel | ul ose.
The over coRfovides thsrareniraadigiel Yr@ﬁrﬁyﬁé@atlﬁodﬂéso YERIPORNERNPRE el | ul ose,

nydr oxyDUL v 8bl ol 43 fho BXSCY R BBKGRIdI S Ruia KL CIEYPEBRY B IMhCe! | U

| ose, hydroxypropylethylc roxypropyl cel'ful 0se
Over coat 50de@hver®©olB¢ddbinaSdrug G |U&§)ﬂie1§5§tﬁomtpsﬁnaldmth‘djlarmpednatﬁmdl ately as
overcoat 50 dlssolve or undergoes dissolution in the presence of
gast r oi nt esPXYRAdonet ﬁ@ra&’ﬂd concurrently therevvi th delivers oxycodone drug

31 t t 5
oo, AR o 1 ESLhpEn SHRRHIS QTUTRA AR R RRHRBHREE B ©
conponent s componertsaEpnemnse aqueous or |negamgan|s<sblx/ent$trtdhalb rebd adeersefiver sel y

h th i al d.int solvent i.ncl ude nenbers
ol betog frbaim e SRR Gaedn B Seffemy s SOV EMsdrpad N CUHBraSMBE s
esters, ethggrcted fr¥Adhe r&)’;%@ﬁélétl?@‘éf a(ﬁl?éd&%é?ﬂs SQEMI%]ESketones

cycl oaI i phatics, 10 aromatics, heterocyclic solvents and m xtures thereof.
Typi cal sol esters, ethensuabphaimdlydnecarboasdnajngemtedIsolvenmatdyalmallphmidsanol

i sopropyl alcohol met h acetate | aceta ropyl
ncet at o10 o pitcs, BelaraciiE safients SBBiPeCteer. nhisa SRRyt k{dﬁé‘i

n- hexane, naB@t@hé”&acéfdﬂﬁé'eﬁé&cﬂ' M@ﬂiand@ﬁﬁh&}’lso FCBEVI al&%'&l"

nonoet hyl acetate, nethylene dichloride, 15 ethylene dichloride, propylene

di chi ori de, medhy @setater eibyl ardtate, ifaproryl eatate, mbuty peetpmenethyl

benzane, t o aERgT <Ry et Biop KERHES e nblel nr e AR SBBrs o Later

aqueous sol Mmb%tmetr%rnem?lén@%lwln@omthﬂ odtdte ametidgdenandidmstidede,
cal cium chloride, and the and m xtures thereof such as acetone and

wat er, H0 astvyiane @iﬁaloriéeh@mevfenﬁccé@mﬁed%,r@rb@hwtr%qr&@m nitipethanesne
Ch T S0 e oy REREY, 885, bRl o6 85O T BRRRlnd 200157
such as wat eyclaastﬂabe abertrena| tdllienel haphtith,i 1,4-idfoxaines teardhyardiarariyrigigmabl e to
t he passage of oxycodone, osnmagent, osnopolynmer and the |like. As such, it
i s water, aqueous solvents containing inorganic salts such as sodium chloride,
calcium chloride, and the like, and mixtures thereof such as acetone and water,
20 acetone and methanol, acetone and ethyl alcohol, methylene dichloride and
methanol, and ethylene dichloride and methanol.
[000107] Wall 20 is formed to be permeable to the passage of an external
fluid, such as water and biological fluids, and it is substantially impermeable to
the passage of oxycodone, osmagent, osmopolymer and the like. As such, it is
25 semipermeable. The selectively semipermeable compositions used for forming
the wall are essentially nonerodible and they are substantially insoluble in
biological fluids during the life of the dosage form.
[000108] Representative polymers for forming wall 20 comprise
semipermeable homopolymers, semipermeable copolymers, and the like.
30  Such materials comprise cellulose esters, cellulose ethers and cellulose ester-
ethers. The cellulosic polymers have a degree of substitution (DS) of their
anhydroglucose unit of from greater than 0 up to 3, inclusive. Degree of

substitution (DS) means the average number of hydroxyl groups originally
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25 sem perneabl e. The sel ectively sem perneabl e conpositions used for
formng the wall are essentially nonerodi ble and they are substantially

i nsol ubl ewpre3/1mi3ed ogi cal fluids during the life of the dovegasbaram7

[ 000108] Representative polymers for formng wall 20 conprise

sem per neabl e honopol ynmers, sem perneabl e copol yners, and the |ike. 30 Such
material s cbfgsensendes Bohydreghinose dinitdaal anegeplaseldyysa sHbstiteling e est er -

anhydr ogl ucaithePlT POt BId 2o AnfigoficBse ARG 8 ORISR, 26 of '
substi t uti odornpfetelyBabstituted witarrgepssudieas atylhgikansyl, allkePopls acsyl Glkg| | y 26

WO 03/101384 PCT/ US03/ 16747 resent on the anh?/drogl ucose unit that are
repl aced byaloxy,dalogen.iGagbeplsylpalsylcateamale; akyicaronatie: alkylsgienae. The
anhydr ogd uc | a | : L ¥s SHRPiHet Kee td:h groups
such as gf!acy?@%#%aﬁ%%l’ ?egﬁ&%ﬁ%ﬁ@é g%flggﬂ;fe,r fgﬁ?ﬁﬂ;jb,e&sg‘%{?(oxy , ‘thr?a'f"(%gg’rﬁ‘w'h

car boal kyl , thed drglhoar inaisties, coataiy ifioan bnadd éyelak lcartsan atomad,eandopreferably

al kysulfama}e, sem per neabl e pal %mer form ng groups, and the |ike, wherein
the or gani c'"REY @18 L3 elghheaibe 3 18MSone to twel ve carbon atons, and

pr ef er abl y;}oo"oﬁ@@) one ?He%ieﬁh%er‘?ﬁéé’cﬁé‘c@ﬁ%@itilohgqg;gjggﬂy iR hiehsgabl e
conpositionhs typfcally include a menber  select romthe group consisting
of cel | ul oseelacteddrem thelgrolip sensistirgydfadadiuldse amlidtel osliulose diagllates,

ki O R e e e
di-, and tr hTo?ﬂbQ%!H)%hﬁ? 1tri-%§ﬁ|thlb§§ all&a'ﬁ?lgt@s’?%@[ di-Pahd FRBkenfkddengied| Ul ose

acetate having a D 0 2.3 anhd an acetyl content of 32 to 39. 9%
cel | ul ose dilacandtrearmylatag, andhedikel Exergplaryipelymeceindludsoelsesenf 21 to

35% 15 cellul.ose tr.iac te hayi a DS of to n | content of
34 to a4 srptediinevdE RS o 1o 2ihd Ra ol SPeErE Bh R Rere Pnc! ude

cel lul ose peapilGsalRceltAd hading OS50 132 aRd oh AESDI CBHtenCOR e 35%,: 38. 5%

cel lul ose acetate propionate having an acetyl content of 1.5 to 7% and an

acetyl tont eglulege B@mcetate svingce DSUolod to 3 @edarcagetybeamantohddiodd.8fc.acet yl

Pydr oxyl _coft e BFE 2 VERe SReBtoBRTaRkaRa R 1BPHE s Blordeonblpty s BS of
1.8, an acehxling@D8rsf 108 ahd & propicriyl camentob88 oy, cetiafisedcetdte34 to 39%
cel lul ose acetate butyrate having an acetyl _content of 2 to 29% a butyryl

content of RrRRiI}NAERAVEIEER aReYepntent of 1.5to 7% and an acetyl content of 39 to
42%; cellulose acetate propionate having an acetyl content of 2.5 to 3%, an

20  average propionyl content of 39.2 to 45%, and a hydroxy! content of 2.8 to
5.4%; cellulose acetate butyrate having a DS of 1.8, an acetyl content of 13 to
15%, and a butyryl content of 34 to 39%; cellulose acetate butyrate having an
acetyl content of 2 to 29%, a butyryl content of 17 to 53%, and a hydroxyl
content of 0.5 to 4.7%; cellulose triacylates having a DS of 2.6 to 3, such as

25 cellulose trivalerate, cellulose trilamate, cellulose tripalmitate, cellulose
trioctanoate and cellulose tripropionate; cellulose diesters having a DS of 2.2 to
2.6, such as cellulose disuccinate, cellulose dipalmitate, cellulose dioctanoate,
cellulose dicaprylate, and the like; and mixed cellulose esters, such as
cellulose acetate valerate, cellulose acetate succinate, cellulose propionate

30 succinate, cellulose acetate octanoate, cellulose valerate palmitate, cellulose
acetate heptanoate, and the like. Semipermeable polymers are known in U.S.

Patent No. 4,077,407, and they can be synthesized by procedures described in
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content of 0.5 to 4.7% cellulose triacylates having a DS of 2.6 to 3, such
as 25 cellulose trivalerate, cellulose trilamte, cellulose tripalmtate,
cel | ul osewotmsitessanoat e and cel | ul ose tri propionate; cell RCOaSOHIEST er s
having a DS of 2.2 to 2.6, such as cellul ose disuccinate, cellul ose

dipalmtate,_ cellul ose dioctanoate, cellul ose di cagryl ate, and the |ike;
and ni xed cEpcyglepediagf Holymer Seience and | Taghnelogye Mokt ppaBabasd (196M).ul ose
acetate sucg | oRji.ON succi nate, cellul ose acetate
oct anoat e, @é?r%&féggé%%t}ﬂgﬁgfseﬂ%aﬂﬁw g%)g(,’:i\gz)ye'l | ul ose acetate heptanoate, and
the like. [@oone] neabpdditiohgnssrsipar@ekblevsblymeks Br forlgihg tihe daterdvdllrZ0 407,
and they can be synthesized by procedures described in 27 WO 03/101384
PCT/ US03/ 169ampris eptulepe acataideyapydimetind sptade salluinserarstalgy, vol. 3, pp.
325-354 {19 i P ' I NY. [000110]

Addi ti on§aI g@h‘"ﬁé‘!r’&n@gﬁﬁ?%eg@?’g%#gidf‘%Bﬁt@}f'n‘iréﬁaa?‘%ﬁéﬂv&u? gllrz)s\?val | 20 conprise
cel | ul ose adetethglahideacttatl Bgmiparateabis polgbmidesenipetraéable

et hyl carbamat e; cel |l ul ose acet at matgg'ﬁ/%;scar amate; cell ul ose

di net hyl ani Re/YEEtheRSS: SemipRimeaile eu (StEERPPetTRESHNKed
I th - ' : = L ,
pol yuret hangsiechrdy engggﬁgmggq%@gﬁféggﬁ%@mgﬁ* HEESSTochHitafidn b BffHhion

sel ectively sem pe e coprecipitation of an
ani on and andatdation, as diickadedsind).Bn Patedits Nase 3t/ INBEG; B271G,58876;

3,276, 586:; , 005 541, 0 3,546, 142: i bl . | ynmer s,

as discl®bs eé%"'a;ps qd_% éog‘?bp 89 |a_n%]i %g% '329Pﬁ‘%’@?ﬂerm?b@?ﬁgﬁg’%g?a%s@g?lgg? abi5 e
st . ; ; . | . te).

o by meacpy TEEE A AV ARy S TR ITEADH I3 NR2Y sBRfel i BORSHG Rt ©)

seni per neabteriyadiveaesamipexmiebble pajy @ofilum dtypenessdionbte)y semipedr@abte 10- 2

. ml/cmh d 15 here.of h '
bomot ¢ pr cRayrEerSI B et in oo A ShuStaat S P S e s ar o
known to t h@xmbﬁinpra filii§-peraieanlisy MO0 t03163 %ec! MilicH r&iagg??é’x(ggsséd 460, 020;

and in Handbook of Common Polyners, Scott and Roff ( Press,

Cl evel ahdl, pef atompherg ofaydrostrtisey asnmalicoyepsireditferanggs @emasa? i ng agent .

the t1ura  perREtReblwaR The supE AT KRG Held RO At GRE oot
can be a fl8845eTHAY 16389 @AY 166,020 LAnd T HaREbAGk 8HEBIMMJ PoR@REs, Can be

presel ected to increase or decrease the liquid flux. Agents that produce a
mar ked i ncr 8aet and Roff (1971) CRC Press, Cleveland, OH.

[000111] Wall 20 may also comprise a flux-regulating agent. The flux

20 regulating agent is a compound added to assist in regulating the fluid
permeability or flux through wall 20. The flux-regulating agent can be a flux-
enhancing agent or a flux-decreasing agent. The agent can be preselected to
increase or decrease the liquid flux. Agents that produce a marked increase in
permeability to fluid such as water are often essentially hydrophilic, while those

25 that produce a marked decrease to fluids such as water are essentially
hydrophobic. The amount of regulator in the wall when incorporated therein
generally is from about 0.01% to 20% by weight or more. The flux regulator
agents may include polyhydric alcohols, polyalkylene glycols, polyalkylenediols,
polyesters of alkylene glycols, and the like. Typical flux enhancers include

30 polyethylene glycol 300, 400, 600, 1500, 4000, 6000 and the like; low
molecular weight glycols such as polypropylene glycol, polybutylene glycol and
polyamylene glycol: the polyalkylenediols such as poly(1,3-propanediol), -
poly(1,4-butanediol), poly(1,6-hexanediol), and the like; aliphatic diols such as
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perneability to fluid such as water are often essentially hydrophilic,

whi |l e those 25 that produce a nmarked decrease to fluids such as water are
essent i alwg o3hydsophobi c. The anount of regulator in the walluSosiedT47

i ncorporated therein generally is from about 0 01 %to 20% by wei ght or

nore. The fl ux regul ator ents ma I ncl ude hydr| c al cohol s,
pol yal kyl end-Jbytylane glefP'y&ngrgﬁglﬁ kylane QBIGP{; -Bexamethylens slysolgepdol s,

and the "kgbeOITl%’ Sg@m@og@lse&gﬁ[‘ﬁ%ﬁ/cﬁﬁﬁé ugle 339u ﬂlefff?);llh‘y b%ﬁﬁ%ﬁ’«ﬁﬂ& 300,

400, 600, 1 T oW ecu TWe ycbl s such
as pol ypropylaaﬁmegbyetmbl apo khyblike lesters glugh s eihylenp@ly&mmi;ﬂomogb;e;ol t he

| yal kyl S suc di o but anedi ol ),
Bgl z?l % ﬁggﬂw )’CO Yt'%?ﬁsyQijfwéngaffcaﬂghpr@'é”%ﬁesQMG%FP'é’sce?ée\?@i%%/ 101384
ECI/ Egggérréfééaé%%“% Sgtﬁfé éﬂéﬁéﬁ;@d fluﬁ( é’nﬂ?ffﬁb enen%dﬁleﬂgll%s&éugﬁlfas gl yceri ne,
1, 2, 3- but andtfu:!m@jlonallbl@c&-dmembjtmrrpamxyalky&r@dmnmwes ob prapyierniehglytolke;
esters such,as ethylene.

oty ene ol RGVR EERIGT iR e BRSBTS b alifils indl 5%?26

Presently pbﬁfr@uétégl sﬁbsmufé&hﬁlﬂﬁ 9h8a|ky1@lr afkdxy e v@mhcgn al‘li}/[fémfélké
bl ock- copol ymer pol yoxyal kyl ene derivatives” of propylene known as

pl uroni cs ( BASEH) Sudkeas dict ahthalatel dWthOX)E%th'rfd‘ltb@‘etﬂ silmww@bthqimehal at es

cuch as b7 oA BRINR W s RS o dl aihefien et 8s Mt R RRtRn, o o °16
and [di (2- etahd|b|u@)1bbhzgmrhﬁélatéi]polmrm abbtakey, afiethysdithteasudragiieny

phthal ate, and but enzyl phthal ate; polyvinyl acetates, triethyl
citrate, euu\sgwbde Sa'ﬁ%%‘éﬁhjﬁfﬁ @a@w%ug@.@h aEUmasWiaten calgine Rhosphateirand

sul fate, 1KY ﬂf}%ﬁm@toﬁrdeg%htepsem!ahlﬁ% 8%83%&%%@’“ Eﬁ}@g }éﬁﬁame

titani um OXI e, anul

pol ystyr enean@d]kef Ifmfmythmbbmtysstﬁéﬂe milme&fyhﬁéﬂtta@rylaﬂw p&;ﬁ/céﬂim famee;
esters such as citric acid esters esterified with long chain alk groups;

inert ahtl sBBYdfANeiISsiEraEuEn asiiicmsibeeters psigried Iﬁgg@aﬁwh@!?im e with

cel l ul ose ﬁgﬁﬁ@)svﬁelrt] egl‘Jl i E/rwgtbﬁlmﬁéwn%éb?e Ifl' %r% ré{? ér) Eérﬂn}a%l@%lth

materi al s e’ 1 nc e “sem perneab of i nparting
flexibili tycelhﬂbﬁ bm;aﬂvarhfqnmpgrrmmesalst andtheelik@l | 20 less 20 brittle and

such as- di BORAE] ot Hamieranater RSPy SR RGLAeE It BIR SRR Halat e,
strai ght chaaflerdl ARG flesibifity ShdbRYEASH bREBIHies! o' Make Weh 2NE8g! t e
20  brittle and to render tear strength. Suitable materials include phthalate
plasticizers such as dibenzyl phthalate, dihexyl phthalate, butyl octyl phthalate,
straight chain phthalates of six to eleven carbons, di-isononyl phthalte, di-
isodecyl phthalate, and the like. The plasticizers include nonphthalates such
as triacetin, dioctyl azelate, epoxidized tallate, tri-isoctyl trimellitate, tri-isononyl
25 trimellitate, sucrose acetate isobutyrate, epoxidized soybean oil, and the like.
The amount of plasticizer in a wall when incorporated therein is about 0.01% to
20% weight, or higher. |
[000113] Pan coating may be conveniently used to provide the completed
dosage form, except for the exit orifice. In the pan coating system, the wall-
30 forming composition for wall 20 is deposited by successive spraying of the
appropriate wall composition onto the compressed single or bilayered core
comprising the drug layer for the single layer core or the drug layer and the

push layer for the bilayered core, accompanied by tumbling in a rotating pan.

29



| sodecyl phthal ate, and the |ike. The plasticizers include nonphthal ates
such as triacetin, dioctyl azelate, epoxidized tallate, tri-isoctyl
trimellitwoe3/1ors4i sononyl 25 trinellitate, sucrose acet atP€Tisobud7¢T at e,
epoxi di zed soybean oil, and the |ike. The anount of plasticizer in a wall
when i ncor par at ed therein js about 0.01 %to 20% wei ght, or
[000113] Pah RASLEIAHG iseisaskbecausernfatstavailaility atcommercal saale. c@ﬂiﬂret ed
ol 1230 T oV Rl ceibe [Ee@¥roiing 8 cotibrbaRd Bt e odly 6 ¢
E plr ayi ngdof waliés dped @pa ifatcedver dévemmpmsa ter?pemﬂ]m armehulnmldlmyemedr "f‘i ng Ir et g(ra

il ayered core r|3|n rug | ayer for e sin aye
;jr lrjrgl | ayer QHe! fchgge gogg%?orgfg%?\égrg 22?}?%2&%%%;23“%%@8 @n “Egt o

u i ngsin S3 | is
used becsausga% |f?(?tsbv2€%e??8%v{rﬁlo I? comrermtagscal e. %ﬁgee‘%{ n| é]ues can
be used forarrttmﬂntmgmdhbnspsqﬂvemsedoaimgs caating thickneds, amdthenitd. is dried in

f d- t d trol d to f
thedosagaldasiab 5ot g Beniauet canalors Fritoksd. r i oigrape, ° 1 o
condi tions Wd yalP8r %ﬂy%mﬂéjﬂééégé fb'?ﬁﬁﬁﬁ o fbhﬁe@%bﬁe@écrﬁﬁé’u%} L\ﬁ the
eCIUI prrent anbi ent conditi ons, sol vent S coati ngs coati ng t ess,
the like. pOGOsSpansion Ipeocexiwte: ﬁ'@ls madqmeeeonmstsanlf§usm1cbgglao¢ed For

| th | | || f, t d i N
techni gl ulmiging, e %a"epéagﬁ%ﬁm%b%giﬁ%a&aa%e T o0 U o1 s of

suspendi ng aafipkPmicaiit Wwap fér’ﬂﬁn@‘é@ﬁfp%%ﬁi@ﬁ Ehfl&hé vidll iBidppyied 16 Hechrd, a
current of air and the sem perneab I form ng conposition, until the

wal | is appThe@lrtwane@sm@roceduar@ lawellwstpérfgr indlepeodentiy formingihiel wallii t ed

L?LCASS?EG{‘@F dosebleoftl: JH& ABsbandsiqi Bre3RaR8e s destiptdTn R 5 BHERR ™' "
Assoc., Vol No48 79|@I1724145|1J45\ﬁ1 (PHRiA). Assbé., VbD 48)ipp. 45YaI59 A959pmnd32- 84
(1960) The dosage form al so can be coated with a Wir ster(r

ai r - sushbensitith, ¥ehtSs posPA®4 (1960:xEhe desagefor alse candve 6@@’)66 Withe@hanol as
a cosol vent V\ft%tetr@'gur‘%: éehgl'bmdl‘)%t s‘?ﬁ%?{)r ?%%8%5%glgéé)d#(%5ndesuspens' on

coater can be used e I'Ng a coSo orns i n accord

with the premtmndl ras%tmﬂvartéoﬂmermaiufomﬂng achtdryals tanAeramatic®hii-ques. For
exanpl e, the dosage formmay be manufactured by the wet granul ation
t echni que. ?WR%'%@O@%HW Beiused employing a cosdlvent.

[000115] Dosage forms in accord with the present invention are

20 manufactured by standard techniques. For example, the dosage form may be
manufactured by the wet granulation technique. In the wet granulation
technique, the drug and carrier are blended using an organic solvent, such as
denatured anhydrous ethanol, as the granulation fluid. The remaining
ingredients can be dissolved in a portion of the granulation fluid, such as the

25 solvent described above, and this latter prepared solution is slowly added to
the drug blend with continual mixing in the blender. The granulating fluid is
added until a wet blend is produced, which wet mass blend is then forced
through a predetermined screen onto oven trays. The blend is dried for 18 to
24 hours at 24°C to 35°C in a forced-air oven. The dried granules are then

30 sized. Next, magnesium stearate, or another suitable lubricant, is added to the
drug granulation, and the granulation is put into milling jars and mixed on a jar
mill for 10 minutes. The composition is pressed into a layer, for example, in a

Manesty® press or a Korsch LCT press. For a bilayered core, the drug-
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techni que, the drug and carrier are bl ended using an organic sol vent, such
as denatured anhydrous ethanol, as the granulation fluid. The remaining

i ngredi erve ogam3Be di ssolved in a portion of the granul at ipom/dsharial47 such as
the 25 solvent described above, and this latter prepared solution is slowy

added to the drug blend with continual mxing in the bl ender.
granul ati ngC‘P'I"‘@iang ayes iri@ssed and 2 sietilagy dreparedpyeldierd of e I@'Fﬁh/\k@lyefrass

bl end th Th
bl end 1 5 ar EOqPPS ey ifARUED iCoRlssLa et e BRICESaR g BYEF, ThEVC. T,
dried granulresrmegdiateheomB@ssionegipichibyx takesgisnzsi ndersd f:mcefoeabout s0-d0Der

suitable lubricant,_is added to the drug granulation, dthfganulatlon
is put int o”%YVqu%d:'Pa'r%ta%GoFﬂpi%%ﬁ'%t)éP'?anN take$ place,at egforeangt 3800 The

conposi t4 o %5@.@ t y(r) press or
a Korsch5 LC[}é%rE&eHsss o?{ég @"‘?"agg{?j Ogg)?{eevﬂdﬁgpgﬁe éug%é%'\%gflomm

PCT/ US03/ 16@'@1471prmedaod1re$|gré fsqdeho a drypcc@eedreaade@ Hitiah% Dlry Quatgrepress,wet

bl end of the B 13/ b i f tég i s sed agai nst the
i uo- cont ai AN GUPsHEISTIy o3t Rith bR Al ma BBl SS HescR 5, T akos. ol ace
under a forf@o@f@bOUbn%erJrﬁere BaN6AMLes dreliledtingse Bﬁ{q)l%rgéﬁéﬁ’d‘o?m cal l'y
takes place "at a force of 3500 5 newtons or greater, 3500- 5000

newt ons. Thdosag&gfwnblandidpaigoeal wetansoh@@dvempes suhich p@ytlze eoldred coat er

ress {an(r Coat er .press, , and.subs uetI coat e th the
\a/al I manarl i§-g- %O@)PBB%‘HCQ%H‘ ¢ 6%@“% 29 @ ElvﬂytbeoF?dﬁe\gl&n are
drilled in fHededdde ﬂoﬂi’\% p@@\ﬂdéfthé hﬁlsheémggé%m and optional water

sol ubl e overcoats,” which nmay be colored 10 (e.g., Opadry col ored coatings)

or clear (e[@ommadrgn anethe) mamaieqserectbet@dg@md cher ldgse@entsmqmmr@tm ovi de

t he finishegd dgsa form 0] t drug _and
oiher | ngr oleHLg TautaPIsared Atd ardhsRhErd sPRY VAR dhe A Htsstsd N i o a
sol i d | ayer dinléisibiy Biat BOFESHSRSto e TRRFhANEmehslons UFBE RedW! tHedlalyBeis

i nternal dinmensions of the area the |layer is 15 to occupy in the dosage

form ah‘d i 10 acepypbdke dosageifaram Andribalsonosspesrs digensionseorsespandinglish

drug and ot Kot Seostshdedan fifkge) et it RRRARIERG LR xoq
into a soli thevewReNToeldrdg faadrothyr ingratiaits @2l als@bbAlended aith assolvent
balImlling, calendering, stirring or rollmlli n% and t hen pressed into a

20 presel ecBid f@ﬁﬁ%@toﬁé&“d Q"fsqnﬁié‘I)'tﬂjféHm Ry capnan RISy $EEh @nposi ti on
s ballmilling, calendering, stirring or rolimilling, and then pressed into a

20 preselected shape. Next, if included, a layer of osmopolymer composition is
placed in contact with the layer of drug in a like manner. The layering of the
drug formulation and the osmopolymer layer can be fabricated by conventional
two-layer press techniques. The compressed cores then may be coated with
the semipermeable wall material as described above.

25 [000118] Another manufacturing process that can be used comprises
blending the powdered ingredients for each layer in a fluid bed granulator.
After the powdered ingredients are dry blended in the granulator, a granulating
fluid, for example, poly(vinylpyrrolidone) in water, is sprayed onto the powders.
The coated powders are then dried in the granulator. This process granulates

30 all the ingredients present therein while adding the granulating fluid. After the
granules are dried, a lubricant, such as stearic acid or magnesium stearate, is
mixed into the granulation using a blender e.g., V-blender or tote blender. The

granules are then pressed in the manner described above.
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pl aced in contact with the layer of drug in a |ike manner. The | ayering of
the drug formulation and the osnopol yner |ayer can be fabricated by
convent i owalo3/1b1884 | ayer press techni ques. The conpressed eomdas0s/ien7 may be
coated with the sem perneable wall nmaterial as described above. 25
[000118] Anot her manufacturing process that can be used conprises bl ending
t he powder ed09t A di ebxid 6058 psaided iyeach dosage {aran. Hexit §P Deapeataies Withf t er

(1o, howdler efhd BhBRERL 0P forrth | B SticBe of Brdd ABH| fleddosdhelloBl! 2, | 29

fluid, for exanp y(vi nyl pyrroli done n wa to the

powders. ThheGxittoad opasidedderiiditie siahathcturetdiehgdasagafeim ofBusngr ocess
granul ates 30 all _ the ingredients present. therein while adding the
gr anul at i ng9fygelivery by the dasagp it iv Bivid eqvireamest pfigecant, such as

ol ander o o PO GEMBOThET RAe afl ori Biat ik o AR R4S 0 ¢

t he manner delsstantedr pbigweer tRat $i0de8/ difdAtds BOE/ IS0 frdAY thel QX8R WAl tdxXi t
60 is provided jn_each dosag? fo&_p Exit 60 cooperates with the conpressed
core for thEgiRPY frm aregiobfice. dngsubsianceis RebBREEMRYIRIUdenOrexi t can be

provi ded dupi i ; : ; Ihg drug delivery
Byt he. dosage PRIl ot Qe B olich BalsTaRR (RAEL G IEY i ¢ P60 my

i ncl ude an eemnipermeabbe wall; 4 gelatidoos fifamneretbb sevatemreraovahie plolyfeiaylor pol yner
t hat eropdes,, dissolyes,or is |eached fromthe outer || to,_ thereby form
an exi tPgri ?\Ceb?ﬁﬁﬁé%ﬂﬁbl%mpwn‘ﬁowﬁ@é ?rﬂ?'di rﬁgpca@g?e PBFe'foémﬁ'pl e, an
erodi bl e pokylegieicibrhdhe ¥bsh oSN bARbidani@shd o'rg?brﬁi@%alt?@ﬂh?%hﬂeam e

wal | ; a gelatinous filamént; a water-renovabl e poly{vinyl 10 alcohol); a

| eachabl e coafbohydrateuch as a fluid renmovabl e pore-forner selected from

the group c | .S, NQ I ngrgani ¢ and Qrgani ¢ sal oxj de, and.

car bohydr at i@%(}lﬂ?;‘qﬁéﬁe‘%?Pf%?mé{oglegﬁ%thatr&?%¥ér@ﬁ Qy leag A f or med by
| eachi ng a niEpa sehedtes Foth G JUPCIHsRIRg T 8oHSiHdI NEcRiseSRUBLE! . | act ose,
fructose, 15 glucose, nmannose, gal actose, tal ose, sodi um chl ori de,

pot assi Uim caluspselenasaeiaigalactose.dalose, sedinm ehlotide, masasslemechloride,
any. shape. SOORTLETFRCHET ARG iobieGh LbliS™- BRRK Alhendfnd R BRL T or
t he uni f or noffideer ed dose rel ease of a drug fromthe
[000122] The exit can have any shape, such as round, triangular, square,
elliptical and the like for the uniform metered dose release of a drug from the
20 dosage form.
[000123] The dosage form can be constructed with one or more exits in
spaced-apart relation or one or more surfaces of the dosage form.
[000124] Drilling, including mechanical and laser drilling, through the
semipermeable wall can be used to form the exit orifice. Such exits and
25 equipment for forming such exits are disclosed in U.S. Patents Nos. 3,916,899,
by Theeuwes and Higuchi and in U.S. Patent No. 4,088,864, by Theeuwes, et
al., each of which is incorporated in its entirety by reference herein. Itis
presently preferred to utilize a single exit orifice.
[000125] The unique release rate profile of the present invention provides
30 efficacious oxycodone therapy over 24 hours. This dosage form releases
oxycodone for about 24 hours after administration with an immediate release
drug overcoat delivery and controlled drug delivery continuing thereafter until

the core ceases to release drug.
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20 dosage form [000123] The dosage form can be constructed with one or
nore exits in spaced-apart relation or one or nore surfaces of the dosage
form [00W0O24N0B84 | 1ing, including nmechanical and | aser dpcCirlusegji678hr ough
the sem perneable wall can be used to formthe exit orifice. Such exits
and 25 equi Frrent for form ng such exits are disclosed in U S. Patents Nos.
3,916, 899, [M01R&deundbe splgask grtetnf tag @resentisentiands chaacterizegid)sa 470 by

Theeuwes, e , ' 1S ] L] ent | ret y

fof orence ngh @t €A Aol ol aBRRIS R B E0yT phd In R Rfindo R
orifice. [080dR5]7 RbersurThigosRecles® dfahe ppesdritlitveritiohhe firtiasent i nvention
provides 30 efficacious oxycqdone therapy over 24 hours. This dosage form

rel eases oShaaterizet &y haying Cas orsur at greatthamibhoirs afteoadministration

I medi ate 1 0 Y lve

e ot BAEBTendIng N €00 ELISTERIRInI AL SOyl gl

03/ 101384 P&I€nZ20BOUGTY The pRGIELBGEMENkablelire ftsst evehewittf ah iramadistent

i nvention is characterize out 10 to 20 hours and preferably

by a T7Q0 of ab
15 to 18 hoiﬁl%?%ﬂa?maﬁaéﬁeémspwtaabea?km SHAUFQNCeiEatigns HigeMesimi B ¢ he
present 'nvaabug{paérﬁagahkeﬁﬁaum_ @&ﬁ&rd@?beupgus é@%%ﬁ‘a@é ur at great

than 15 hours after admnistration 5 an an tw ce 4 to create a
flatter bl cadmpiisisationc ohluie movek profilegprofides efficamiodsithesapyswhilbe profile is
remarkapl e in.that eyen with an i diate release cgoati and jts

conconi t'ant ﬁﬁ'nﬂlgaéw @%ﬁ@@ﬁﬂ%%ﬁ?"%gh e SIge & ggﬁmlated.
concent r at i gih ARASbIBSH [PasHA cBRESAtrARPUEVAR. MM aefﬁér?rfrofﬂg EAE] §Fo!vﬂ$éson-

Thi s novel e-{'E‘-)rOfl e@fprqw des efficacious therapy while” 10 mai ntalning drug
pl asma | eve?4 hpug efneffigacy witheutigh plaseaievetst anchwitboubsdathesapéutic gh bl ood
pl asma conc&&nb{jﬁ'x%i on | evel s. This delivery profile also provides 24 hours
of efficacy Xt hi gh plasma | evels and wi thout sub-therapeutic bl ood

| evel s. [O0O@gdAR7YN amca?crcﬁ)rmm th8 @babesediihRembfib® oBdih&d tHBlLgh ned

t hrough 15 experience with the conventional imedi ate-rel ease dosage form

oxycodorde @XRerigacpMth hedcanyentienal imgnadigter releasendosagstfarmedxyasidense
5529 1" Mol ivigBSTATHS o BPRL B IMATBHG) Fofbed bhod R det” *°
enbodi nment sprekeAnia@entistal amounts of about 10 mg to up to 100 mg or more, if
desired. In presently preferred single drug layer embodiments of once-a-day
dosage forms in accord with the present invention, the drug layer comprises
20  oxycodone in a dose of 20 mg to 80 mg oxycodone per dosage form.
[000128] Representative dosage forms had T values of greater than 14
hours and released oxycodone for a continuous period of time of more than
about 22 hours. Within about 2 hours following administration, each of the
different dosage forms were releasing oxycodone from the core at a uniform
25 release rate that continued for a prolonged period of time of about 22 hours or
more. This release in the preferred embodiment occurred subsequent to
release of the immediate release coating.
[000129] In a bilayer embodiment of once-a-day dosage forms in accord
with the present invention, the dosage forms have a T, of about 15 to 18
30 hours and preferably about 17 hours and provided release of oxycodone for a
continuous period of time of at least about 24 hours. Within about 2 hours
following administration, oxycodone is being released at a uniform release rate

that continues for a prolonged period of time. Following this prolonged period
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dosage forns in accord with the present invention, the drug |ayer conprises
20 oxycodone in a dose of 20 ng to 80 ng oxycodone per dosage form

[ 000128] Wopsaewst ati ve dosage fornms had T70 val ues of gr @aTarsos/hem7 14
hours and rel eased oxycodone for a continuous period of tinme of nore than
about 22 hours. Wthin about 2 hours follow ng adm nistration, each of the
di ff erent debugéormbralgaseraies.«lrud selggse epptiaerielfor sexetahenererhouss uatiuni f or m

25 rel ease t t [ for a prolonged period of tine of about 22
hours or %@e&oﬁég%sfo?@pégggﬁﬁn the preferred enbodi nent occurred

subsequent {@00139]easBoshgé fermsvRttlisineentdreasitibit easiaiad [I4281 diug a

bi | ayer enbodi nent of once-a-day dosage forns in accord wth the present

i nvention, PW @693kRUGUSstifae Religd dhatapclydes parrplongeddime wien@yeds and
preferably |

conti nuggus gég(?#%eéjl%tfé]tghﬁémi gt%?\ézgg?%a%(%éﬁﬁ@%dﬁét??gs(t%%i'?ﬂﬁ\é%oute 2 hours
fol | owi ng adssay sucheas tiat desyrilmetbherdis. Wehergadeirdsteest td aaubjact,ahen r el ease

rate that continues faqr, a,. prolonged period of tine. Following this

prol onged plbreae &mmf?bﬂ an%ﬁy@s@@%m@?magruarfﬁwwgn;raﬂw?whﬁat es.
rug rel eas ormis
spent. [000%’3 %E{&]gggie fegﬁgﬁ%?%ﬁ\ﬁég%{ﬁgmegﬁxbﬁi%fitE §ﬁstaﬁﬂ’§8 rel ease of

drug over abtaimd witbirnmeddiate peleiasd dasageifomhsidééhen thheadasagedormemf when
drug i Sl(f r@.eased .at _a uai farm r(gl ease rate as deternmn %ed. i H] a, standard
rel easel$ at 1S NWERLOR gfe adminiplereqion & cYUMURLF Snge-apak PAgIs M&sIesf to a
subj ect, t hpymidasrage inintidn Provibe thévapaLitiGAllyrsfactde abbrest fleaapmitsteud
concentrations in the subject that are |ess variable over a prol onged
period of tpP@sMehexycodoese coppenrtratanswhile praviding steadytstatecperisplgenmaor ns.

When t he dosage forns of .this _Lnventi,on are.admni stered on a continuous
once- a- day. BagigeRprongsataisnt Beh BUET artRTufe Tvipg oRse

t her apeut i calilminiStratRs ANV thait exRlbft $lceddy nmagaitede BRI stsxaRdede peak
concentrations while providing steady-state peak plasma oxycodone

concent Fat i BlasmManaxycedene cancentrations thahecquifollawing adoyeist@tionioft rati on and
oxycodone cBHDSHETEFeARE Betr TSN et G PR ed Bpiade ™
I mredi at e- r dbsapefopmgcodone dosage fornms and existing extended rel ease
dosage forns. . . ) . .
[000131] The invention comprises a method of treating disease states and
conditions that are responsive to treatment with oxycodone by orally

20 administering to a subject a sustained release dosage form of oxycodone. The
method is practiced with dosage forms that are adapted to release the
compound at a uniform release rate of between about 1 %/hr to about 6%/hr
over a prolonged time period of at least about 20 hours, preferably 22 hours or
more.

25 [000132] The practice of the foregoing methods by orally administering a
oxycodone dosage form to a subject once a day for the treatment of pain is
preferred. Other disease states and conditions, which may be manifested or
clinically diagnosed as symptoms of pain, may be treated with the oxycodone
dosage forms and methods of the invention. In addition, other disease states

30 and conditions which may or may not manifest in association with pain but
which may be responsive to treatment with oxycodone may also be treated with

the dosage forms and methods of the invention.
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[ 000131] The invention conprises a nethod of treating di sease states and
conditions that are responsive to treatnent with oxycodone by orally 20
adm ni st ewDrig/1038&€ subj ect a sustai ned rel ease dosage f or mcafusoxyeretione.
The method is practiced with dosage forns that are adapted to rel ease the
conpound at _a uniformrel ease rate of between about 1 % hr to about 6% hr
over a prol YB3 mePrrferred raethads of smnuiaeiuting dogaae formy efteeregent2

hours O TLEntGR ol 0801l HaseMArH 6 s bAoA BoRRIBAMKS e oral 1Y

adm ni stering a one dosage once"a the
treat nent ofvefhit percent phdssrathdrwisd heteddi sease states and conditions, which
may be manifested or clinically diagnosed as synptons of pain, may be
treated with the oxycodone dosage fornms and nethods of the invention. In

addi tion; other di Seﬁ?séhﬂi’l ?R)L@%I'ﬂl EQA‘M’F? E'E%i(ﬁ’fﬁﬁ'qé:WVEWOW My not
mani f est™ i n associ at i e to treatment

w th oxycodone nmay also be treated wwth the dosage forns and net hods of

the inventi momAV\O PRE 103aAg KA MgRE3arkGildstrat[VesT1R8 présett émvetdionet hods
of manufacturing dosage forns of the present invention are generally
descri bed iand H@k&@ﬁ%‘l’ &9t beiconsidared pe Hadtiiatessaope ofte dmentiende@nYunl ess

Fol Low ng odaiprehePeTc PO QIEe o raenis RereorMERRRolle ol e

shoul d Mt theseorsseteirettheasrt In light iohthd preseabgigclosutd)arawingstamah i1 n any

way, as these exanples and other equivalents thereof wll beconme apparent
to 10 thosed%€8 Y'HQP%émért in light of the present disclosure, draw ngs
and acconpanying clainms. EXAMPLE 1 Oxycodone Hydrochl ori de Bi convex Shaped
Bi | ayer 20 ng System 15 [000135] A dosage form adapted, designed and
shaped as an osnotic drug delivery EDé&MEE $§ nmanufactured as foll ows: 1933

g of oxycodone drochl qri de, USP _. 7803 of yet hyl ene oxide with
aver age nol ecul a(sXy‘Rﬁé’io@ﬁt%Yfﬁoﬁwg,”@%@,‘C%W&ngﬂ@@%géxﬁiﬁré\?i rﬁ?l%hrﬁl i done
identified as K29-32 20 having an average nol ecul ar wei ght of 40,000 are
added to a {agy1859€9 A dosage form adapted, designed and shaped as an osmotic

drug delivery device is manufactured as follows: 1933 g of oxycodone
hydrochloride, USP , 7803 g of polyethylene oxide with average molecular
weight of 200,000, and 200 g of polyvinylpyrrolidone identified as K29-32

20  having an average molecular weight of 40,000 are added to a fluid bed
granulator bowl. Next a binder solution is prepared by dissolving 500 g of the
same polyvinylpyrrolidone in 4500 g of water. The dry materials are fluid bed
granulated by spraying with 2000 g of binder solution. Next, the wet granulation
is dried in the granulator to an acceptable moisture content, and sized using by

25 passing through a 7-mesh screen. Next, the granulation is transferred to a
blender and mixed with 2 g of butylated hydroxytoluene as an antioxidant and
lubricated with 25 g of magnesium stearate.
[000136] Next, a push composition is prepared as follows: first, a binder
solution is prepared. 15.6 kg of polyvinylpyrrolidone identified as K29-32

30 having an average molecular weight of 40,000 is dissolved in 104.4 kg of
water. Then, 24 kg of sodium chloride and 1.2 kg of ferric oxide are sized using
a Quadro Comil with a 21-mesh screen. Then, the screened materials and
88.44 kg of Polyethylene oxide (approximately 2,000,000 molecular weight) are

added to a fluid bed granulator bowl. The dry materials are fluidized and mixed

35



granul ator bowl. Next a binder solution is prepared by dissolving 500 g of
the sane polyvinylpyrrolidone in 4500 g of water. The dry naterials are
fluid bedwogsamiBat ed by spraying with 2000 g of bi nder s@Cwttusosri67Mext, the
wet granulation is dried in the granulator to an acceptable noisture
content, and sized usin 5 passing through a 7-nmesh screen. Next, the
granul at i onwhie ¢Behke of gé’tﬂ’yef§°&'tloﬁll%ﬁﬂ@ye§ﬁ@fﬂ§>€&f-4ﬁ&¢ﬂt9 the powsiery | at ed

hydr oy of g P diaRls G 1athe oL RNERMEF fo Whidb BB by aBERes! um

st ear at e. r épar e first,

a bi nder smIveL iThve ocsateai gp@mﬂds aﬂeBsnﬁeﬂglsmfg aDEILyduAmyrhmmtmbmmhl dentified
as K29-32 30 havi n'% aver ag eég% of 40,000 is d| ssoTJ ved in
104. 4 kg of Scr\‘f’vﬁf‘er eTg,r@ﬁulaj@nR@trgps i Jﬁ]etm %quﬁﬁleérfﬂ'xfdﬂ'ﬁb 89 ®ferric

d n, the
ot et mESfaHE hIEroGAREE BndRiBricatdd Witf 204 SRnEh AT Seal el | D
2, 000, 000 rr(nmmn}r \/\blieghttl)e axyx:odmdlédeu'@cmorﬁdImdmgaecﬁngoa?umah;jrthbovw vv-III_hIa
d t I flujdized d 0 US03 747 ile
262 kg of - BRSEPTEBBION AHE COMEBRSSFELINIS BIAVE Ao ac 67t 14 D BoBer . ' The
granul at i Onokﬁzo‘éghé% dP?ém@rléé Iz'cbrﬂ 8&90!%@89&& f&trﬁh&éﬁ%ﬁﬁ l%ﬁbe noi St ure

| evel . The coate es are SI using a wth a 7-nesh
screen. Theplgarmmpe&ssed thent; ﬂﬁﬁmﬂg&oftﬁb pustacerapesitioniis addedrarddhev t h 15 g

f 5b I ted hyd t I |,ub t ed t t
0001370 NERYETS HE ISR EUTE e NP g SR S PTOfE. SMEVThe  pUsh
conposi t i onagaRgEABRE, essed | nto bilayer tablets. First, 113 ng of the

oxycodone hydrochl ori de conposition is added to the di e cavity and
pr e- conpr es §0138jen, Thedilayeretl arrangemeants angosatedonith 8 semiqeraneablene 10

d rd bi |
't angenent War-- TBEAALRRE GmabuPEE cBesREE ast SoMliEsE atRBiE inrnda '
sen - per meagd a% woebt gl ca'ﬂit@nt/\@hdj 1%0p ayemw%éuc@mm Iasae%@ef’écs@iw ul ose

acetate having 8% acetyl conteént % t hyl ene
conpri siing avaaggmn@egulame;gm Taeefvdb@rmgecgmaosnt@ng&dlssmw@dvlalan- f orm ng

ComEos! L nad g ARk RS Ul oR55hARERFAES oLRR BEb soRS SELUERL . ©
and around fominy tewipositioals ep@yee Bhto bAd afoldNtheosiiflerethhithngomentd imat el y
39 gy of ne%%ﬁnc%altesr l?n%ﬁlalp;%?m(tlr%at%?f QQ trr?g? Iofe }nembrane is applied to each tablet.
[000139] Next, one 40 mil (1 mm) exit passageway is laser drilled through
20 the semi-permeable wall to connect the drug layer with the exterior of the
dosage system. The residual solvent is removed by drying for 48 hours as 45
C. and 45% humidity. After drilling, the osmotic systems are dried for 4 hours
at 45 C. to remove excess moisture.
[000140] Next, the drilled and dried systems are coated with an immediate
25 release drug overcoat. The drug overcoat is a 8% solids aqueous solution
containing 157.5 g of oxycodone HCI, USP and 850 g of hydroxypropyl
methylcellulose possessing an average molecular weight of 11,200. The drug
overcoat solution is sprayed onto the dried coated cores until an average wet
coated weight of approximately 8 mg per system is achieved.
30 [000141] Next, the drug-overcoated systems are color overcoated. The
color overcoat is a 12% solids suspension of Opadry in water. The color
overcoat suspension is sprayed onto the drug overcoated systems until an

average wet coated weight of approximately 8 mg per system is achieved.
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[ 000139] Next, one 40 ml| (1 mm exit passageway is laser drilled through
20 the sem -perneable wall to connect the drug |layer with the exterior of
t he dosagwogpaosss The residual solvent is renoved by dryiPeg/fSos/16487 hour s
as 45 C. and 45% hum dity. After drilling, the osnotic systens are dried

for 4 hours at 45 C. to renove excess noisture. [000140] Next, the drilled
and dried sy80@&HR]ar eNexhitloel calaripvarcaatesaysiems @e dledrenatedr ljeslearcoat .

The drug ov t 4 8% j ds i i, ni.Ng .5 g of
oxycodone Hg)fgﬂ%gé(%n “@é&ﬁ’yt@ﬂ 9{%‘?‘%@%? @%{tﬁl’t Wnét%%%ée(%t%f)(@g@%g ssessi ng
an aver age spiasedionto Wed gblbr obatkl, cives uitiieardavgrage westaated deightof i s
sprayed onto the dried coated cores, until an average wet coated wei ght of

appr oxi mat ePPPEXPalels 3 NG persyHendriashieyed3o [ 000141] Next, the
d - t t.ed. | i 12%
ol P oo p LOGBACE SRR ol X o FUNIERR'F cohbliy Wi Mor (Tl 4 8 7

sprayed ont Carimeabdr wgx dyefispeatiag thy wanovarhé bystemsaastrrgeumbie ithieed
wei ght of approxinately 8 ng per systemis achieved. 36 WO 03/101384
PCT/ US03/ 16987 CORH0142] Next, the col or-overcoated systens are cl ear

coated. The co i 9 [gcﬁi e o r~ The
cl ear coat g‘?(ﬁﬁﬂn i?heg%rsgggd(&@ﬂ)g cé%acdé{fgg]rggéye Cg?’lgg‘é&%}eﬁ tgn
aver age wet delbadrddmgefgixycodoneapypdroehiceitie YSB astarpienmeiiste elessafrbneved. 5

000143]  Next, clear-coated sys are, co d with oximately 1 of
Cor neanko e ahisySHogh epahEer it Tk oxradopp il ar and HHon Ry drasalas & Che
an coater. r i i

gesi ghed tod%@?%@os?%g%ag&ytggfgggbﬁ%regﬂlfﬁ}glroffHgﬁql%gp%tﬁgﬁef‘m iate
rel ease frolSPLiomrthevsre santaimingrirs&d wiycdddne Rydrodbloside@SPIUBR.0808 85%
hydr o ropyl t hyl cel.l,ul ose follo the control |l ed delivery of 19
of oy s bdonboMEIVENESKgE oRsSeesThe ALOMO e btk odone © O
hydrochl ori ggiyWaRp g/r%n@%ﬁ/e pB8S ity h 20DV MR RRFSASFHN Y. 2R MUt H8fRd

nol ecul ar wei ght X pol yvi nécl/pyrrol i done possessing a 40, 000 nol ecul ar
wei ght , 19. ohydnenytpluened angd (hyofoonagoesiumestearate OT s puisia gaaiogitiontiear at e.

7 000. 000 nEPEBUNE 7 hREVEBYSHE skt soshri e 89 S0 OFRGED Melitone
possessi ng 20%A¥&ii@@echloride, 5% polyvinylpyrrolidone possessing an average
molecular weight of 40,000, 1% ferric oxide, 0.05% butylated hydroxytoluene,
and 0.25% magnesium stearate. The semi permeable wall is comprised of
20  99% cellulose acetate of 39.8% acetyl content and 1% polyethylene glycol.
The dosage form comprises one passageway, 40 mils (1 mm) on the center of
the drug side. The final dosage form contains a color overcoat, a clear overcoat
and a wax coat and has a mean release rate of 0.93 mg oxycodone
hydrochloride, USP per hour (4.66 %/hr).
25
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nmol ecul ar wei ght of 40,000, 1 %ferric oxide, 0.05% butyl ated

hydr oxyt ol uene, and 0. 25% nagnesi um stearate. The sem perneable wall is
conpri sedwofo3201388% cel | ul ose acetate of 39.8% acetyl contemuUsants7d7 %
pol yet hyl ene glycol. The dosage form conprises one passageway, 40 mls (1

mr) on the center of the drug side. The final dosage form contains a col or
overcoat, a clear overcoat and a wax E¥2MDhd has a nean rel ease rate of

0. 93 ng oxycodo WO

03/ 101384 PCT/ uggﬁ)befﬁ?%?m@ogﬁb”yg%&?ﬁve Solla ‘*{ﬁ@a roé‘i(}u)%? %%tgo'ﬁvex Shaped
Bi | ayer 80 ny Systen1 [000145] A dosage f orm adapt ed, desi gned and shaped
as an osnotic drug delivery device is manufactured as follows: 32.28 kg

of oxycodonéom%chl rdesageligpn adgpters degianedd ehanadas ap,asmotis t h
average 5ol gy &liychPhghibe ¥ nMedireddSronddRtdss 28 Jn“&g/ gggﬂgranul ator

bow . Next, er utlon I'S prepare y di ssol
pol yvi nyl pyhydﬂoctjl@mmlel Ul@rﬁ-'t j 6348 I@of p&@tﬁﬁehe\uxr@ witlal aaeaa”glagmolmhmrul ar

[ fluid bed
or anul ated BPEpRLAPRDAR efe adBadiaadkR %%er!mﬁoﬁﬁob?w'ﬁ Nk DIHET ot
granul ati onghgtigh 'iseSrép'érédi‘E Qi OWirdg 9r45t+€g ggggw@bﬁdoﬁ@id%h fiéq agntent,

and si zed using by passing thou a /- nes ranu atlon S
t hen transf K2Bei® having lahdrajlelragmmqlﬂocmr welght of 42,0rG lrmﬂOtkgqﬂwated The

hyd I t t ted w 0,25 .0f magnesi um
12 ot eal G R Al SR Qi e reRlter Bk sbroe EthAsaRa st Biktesi | one:
First, a bisglation. 99&xt t@wéﬁg@n@l&feﬂ% '@Yeé'lﬁﬁﬂi Ytdrider B K8 aekeptable
ponV|nyIpyrroI|done i dentified as -32 having and average nDIecuIar

wei ght of 40w6iore epnteat, anklgsizad uaﬂmby papsing, thraugtya gt mestliseraerhl Biré de and

th h
seroch. “meSeb BRI AL FELRIAAE A8, RodPa LAl TR 02i Bubats
(appr oxi mat RydroRytRfbrR08s anlaptivkidanv@hdhiblicated s o5 Ry of nfdg%'e@:umd
granul ator bow . The dry materials are fluidized and m xed while 46.2 kg

of bindkt s8leataten is sprayed from 3 nozzles onto the powder. The

Pevel 25 TRISUEICE MR, Halorbatm@5dud BRR-l R IR FRRL B GRUR ' ©

7-mesh scr esolutidiis prepared by dissolving 15.6 kg of polyvinylpyrrolidone identified as

K29-32 having and average molecular weight of 40,000 in 104.4 kg of water.
Then, 24 kg of sodium chloride and 1.2 kg of ferric oxide are sized using a

20 Quadro Comil with a 21-mesh screen. The sized materials and 88.44 kg of
polyethylene oxide (approximately 2,000,000 molecular weight) are added to a
fluid bed granulator bowl. The dry materials are fluidized and mixed while 46.2
kg of binder solution is sprayed from 3 nozzles onto the powder. The
granulation is dried in the fluid-bed chamber to an acceptable moisture level.

25  The coated granules are sized using a Fluid Air mill with a 7-mesh screen. The
granulation is transferred to a tote tumbler, mixed with 15 g of butylated
hydroxytoluene and lubricated with 294 g magnesium stearate.
[000147] Next, the oxycodone hydrochloride drug composition and the
push composition are compressed into bilayer tablets. First, 250 mg of the

30  oxycodone hydrochloride composition is added to the die cavity and
pre-compressed, then, 192 mg of the push composition is added and the
layers are pressed into a 13/32" (1.03 cm) diameter round, standard concave,

bilayer arrangement.
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granulation is transferred to a tote tunbler, mxed with 15 g of butyl ated
hydr oxyt ol uene and lubricated with 294 g nmagnesi um stearate. [000147] Next,
t he oxycowoma/1mgss ochl ori de drug conposition and the pusirCTarsp®si7e7 on are
conpressed into bilayer tablets. First, 250 ng of the 30 oxycodone
hydrochl ori de conposition is added to the die cavity and pre-conpressed,
then, 192 m_I;OQﬁMrEiDe plib@ bilayiered arrangearents @se caated: With al sgpairperaresble essed

ar angement 42l B AT s BB BRo bRE T Rra et SRA7BIR 2osfie e =
arr angenent 39:8% acetl edntent And 196 polyehy@ab iy coV@prising av®B50 viycasitg
conposition conprises 99% cel | ul_.ose acetate having a 39,6 8% acetyl content

and 1 % pol f¥eragednelegia weighmdieswalrferming somposiiesiis wisspiadigeanol ecul ar

wei ght. dJhe - f L ek kil i ' i Ne D . r
USLOR"  Thes Bl e [ S OTARTLONER: IS e R g Al it sy i Phe

wal | -form {1gya_djdmmagtoompc;sstlospnsias;pr:alyelhbntogaaniit a:rormugghe rwa?eﬂea!yngr ed
arrangenents In a pan coater untl a roxi mat e (0] rane 1s
applied to 8HARYEHENEY In ﬁ@%f%ﬁerﬁd@ﬂf 5%9@%6%0 (“En‘gﬁﬁ“e rangdssageway is

| aser drill ; Qy%‘b he sem -perneable wall to connect the drug |ayer
with the extggpiiié(}{ o} tq]téglécs'osage system The residual solvent is renoved by
drying for 4@00MA9]s ablest on€.4(amil (4506 exit gpiasyageaers ldseér diillegl thrdueghosnot i ¢
systens_are_ dried. for 4 hour at 45 tp renmpve excess noistyre. [000150]
oxt . CHE' aiid pehi-Bsnense Do onnestthe b Tarvil &8 Srmmer otbe 15

rel ease drugo8ygd § m. T Al 8lveRls r 5 0 ABUSUH tion
cont ai ni ng 1908ggkg§%%moxycoﬁﬁ)sﬁltglﬂé , USP Hgﬁaﬁgﬁo@kﬁ@of&ﬁwd&xyp?%ﬂy

met hyl cel | uCosedp@dds bugiidity. aAftendiiling the osoxiticysysterds aemdiigdifared hdues dr ug

over coat sol tjaégp IS sgr?aréed onto.the coated systens until an average wet
coat ed wei gﬂ '5?)6?'8\’ f“éﬁ? Bpt eper systemis achieved 20 [ 000151]

Next, the dgmmoqrcomeg@ t5Y SRS aAd Ariedsy5teMVS BRPSSREd witkan FRhRIdiAKer coat
is a 12% solids suspension of Opadry in water. The color overcoat

suspenslon releass diugdovencaatt Hideddiug eweseeatds adl ¥ sobids aguedus solutianer age
vet conh e Khhing) AERLENSRbBhle TR BRIt RO R BR[O
methylcellulose possessing an average viscosity of 3 centipoise. The drug
overcoat solution is sprayed onto the coated systems until an average wet
coated weight of approximately 31 mg per system is achieved
20 [000151] Next, the drug-overcoated systems are color overcoated. The
color overcoat is a 12% solids suspension of Opadry in water. The color
overcoat suspension is sprayed onto the drug overcoated systems until an
average wet coated weight of approximately 36 mg per system is achieved.
[000152] Next, the color-overcoated systems are clear coated. The clear
25 coatis a 5% solids solution of Opadry in water. The clear coat solution is
sprayed onto the color coated systems until an average wet coated weight of
approximately 7 mg per system is achieved.
[000153] Next, clear-coated systems are coated with approximately 100
ppm of Carnuaba wax by dispersing the wax over the systems as they tumble
30 inthe pan coater.
[000154] The dosage form produced by this manufacture is designed to
deliver 4 mg of oxycodone hydrochloride USP as an immediate release from
an overcoat comprised of 15% oxycodone HCI, USP and 85% hydroxypropyl
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25 coat is a 5% solids solution of Opadry in water. The clear coat sol ution
Is sprayed onto the color coated systens until an average wet coated

wei ght ofwoapposgi mately 7 ng per systemis achi eved. [00@CTAISOMesT

cl ear-coated systens are coated with approxi mately 100 ppm of Carnuaba wax
by di spersing the wax over the systens as they tunble 30 in the pan

coater. [oofeihylcelhdossioligwed nthgrmboldad selivery of fdmg atexyeedogeddat gned

to deliver ; I | ! ' | ease

from an ovgg3 cﬁ?%tg%%gggﬂﬁmﬁgﬁgbggﬁg a&ﬁéﬂgﬁ”gn 5’%?37/%?"0xypr opyl

39 WO 03/ 10p8R4tH(ErdUsdae posd&ssing al3i0e00 mobsculdrolveigivedtdy t he control | ed
cant ai ni ng 32%

delivery of 76 f oxycodone HCl, USP.fromthe core
oxycodo%e hye'ryg%bffnyfrpuéorn@?swsm/@ OQ%F%%'T% wWsighe oL %dasyiated

200, 000 4ol ﬁy&#oaptogfébr%&fagdﬂd(g%%ghﬁ%%@gﬁ donee pASALEMRAitbriE. 000

nol ecul ar wei ght; utyl ated roxyt ol uene, o magnesi um
st earat e. Thempusad @316 palyethylese oxilepranserisif@ a72000/006t hyleenkar eveiglet,

i Si , 000, 00 | i ght, ...20% sodi hl ori d 5%
CoTou v 2y 20% SO TS S ont Byt Aol Son 20, 000, 1 4
ferric oxi dﬁwolébLﬂ’éro@@ight’bﬂ&@,@Ob?’qi"/@?é)‘r‘i@bid@é,e@.%%Qu ﬁé%l‘@@%&@/‘%w@he,
bl e wal | d el l ul ose acetate

stearate. The sem perneab Is conprised of 10 99% _
of 39. 8% aceang 0.2 ntreagnesidmisteanste. yhehgemhpergnsalde walllhcodusisgd dfor m

i o 40 dd s0/(1 t.h t f the d i de.
The ting aledERERE ReeloiS L u et srieland Thsanthylre i ana s
wax coat angthBapsag8tsim b@h’?ﬂ%és bﬁb%a@:&ag\ﬁay,f@ A% GO ohtHEe eehterrdfde,
USP per hour (5.52 % hr). 5 EXAMPLE 3 ycodone Hydrochl ori de Capsul e

Shaped Tabl the grigsidey Tastinahdgsage fomp cantsdisag eolasayeseRgst @ ¢leal ©yeoad and

shaped as a i | ' 1,S r as foll ow
23 h g of odydaduas Eogrhehidpitien Fkats PG TRREGRRUCEE, &2

possessi ng hy@@ahkoide MoBECperaiouriBigghdo/hrk0. 0 g of pol y(vinyl pyrrolidone)
identified as K29-32 having an average nol ecul ar wei ght of 40,000 are
added tb a Kitchenaid pl anetary m xing bow. Next, the dry materials were

m xed for 30 seconds. EXAMPLE 3
Oxycodone Hydrochloride Capsule Shaped Tablet 23.1 mg System

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

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

25 [000156] Then, 80 ml of denatured anhydrous alcohol was slowly added to
the blended materials with continuous mixing for approximately 2 minutes.
Next, the freshly prepared wet granulation was allowed to dry at room
temperature for approximately 18 hours, and passed through a 16-mesh
screen. Next, the granulation were transferred to an appropriate container,

30 mixed and lubricated with 1.0 g of stearic acid, then 0.5 g of magnesium
stearate.

[000157] Next, a push composition is prepared as follows: first, a binder
solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as K29-32
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25 [000156] Then, 80 m of denatured anhydrous al cohol was slowy added to
the bl ended materials wth continuous m xing for approximately 2 m nutes.
Next, thewDroaabi3gs4 prepared wet granul ati on was al | owed t oPdmyUsas/167¢om
tenperature for approximately 18 hours, and passed through a 16-nesh
screen. Next, the granulation were transferred to an appropri ate cont ai ner,
30 ni xed anBavingrarcarerageimeleqular weignt f 48,009 wes disspived i0.34-karf magnesi um
stearate. [QQQI57] Next, a push conposition is prepared as follows: first,

a binder solutionis prepared. 5.2 kg of poly(vinyl pyrrolidone) identified

as K29-32 400087583/ 10232W0RET $&fidmlchidride asi sitedaasiay @r @gadroCenill with
wei ght of 40,000 mgs dissolved in 34.8 kg of water. [000158] 22,400 g of
sodi um chl oPidle S619%¥H using a Quadro Conmil with a 21-mesh screen. 5

000159] 5 Ne 0 f4q - 0- h screen.
£I'hen a} t 6 sﬂﬁenng%%rtat@rzpaq:opféé@@g%@é V%’fﬁ T%ar ITB.C(B% %a‘llbl r;r/‘gggccept abl e
%ol %/;at Elyl e3e%mgndéhenfailam&dngemc?m_rlﬁénagﬁ\?\?mn@gﬂ»fajharmg@tkmtiﬁlig addedI t;) a

a ui e anul ator's bo e bo o the  granul ator
and he or aACHSRIPRIR RGBSR AR de) comRrBing 87080 b8 FRrcen ar et o
Next, the dédd@@WﬁrGi?WIﬁgeBéd era;fgﬁgﬁfg b?:ﬂ\g tgié%;gewi ﬂ%@%ttatchgd% @iﬁ’&f

sol ut I on was sprayed from 3 nozz he granul ati ng
condi tions g&amrlatonandrtmjgcanuiat@rt;bmcpss)wassnraate‘ddior eﬁ/ectrmg)gedntmiiarti on

spray te [m et nper at ur e s ai rfl ow of
3600” ) B “Nerb 4R 681 Pomipets e RGsRans e st fheBn e BRYBT [ 1 er bags
ver e Shakensél@froﬂﬂra%%;ﬁ‘ﬁ?éﬂ‘ﬂ‘énﬁﬂ ‘ﬁb)le%@ &%Wﬁoﬁr@e#%'e‘@aﬂ[]bétrﬁ@ss' bl e
powder deposits. At the of the solution spra 43,080 g, the coated

gr anul at ed pamdltlemeweremmt@m duringithe procers aarfqli/ovgs ﬁ@@teebtlorﬂseraiﬁachi ne

(0001617 *Thirte 9t 08 iRl Eapdblii 4R GLaRE PhedRs e Bt A0t R %0
nmesh screen romftsogr anwtalel spitaying thé errﬁfe?rsbﬁrtiohOthB)ﬁiﬁarBa@@l\ﬁére dHaked fot th 56

g of butylated hydroxytol uene and |ubricated wth 280g stearic acid.

[000162]5 Ne® se@neds:ﬁywcﬁﬂieeqwdsd@mn@iuajenidpdgslblerqmgdandﬁpoaﬂa Atle push
composi i 0ne gy g BIBAIGAST dphd}iry, 35 G8PG, hdRloida G MGebHarflied HAS!

continued with the drying process. The machine was turned off, and the coated
granules were removed from the granulator.
[000161]  The coated granules were sized using a Fluid Air mill with a 7
20  mesh screen. The granulation was transferred to Tote Tumbler, mixed with 56
g of butylated hydroxytoluene and lubricated with 280g stearic acid.
[000162] Next, the oxycodone hydrochloride drug composition and the
push composition are compressed into bilayer tablets on the Carver Tablet
Press. First, 164.3 mg of the oxycodone hydrochloride composition is added to
25  the die cavity and pre-compressed, then, 109.5 mg of the push composition is
added and the layers are pressed under a pressure head of approximately ¥z a
metric ton into a 13/64" (0.516 cm) diameter deep concave longitudinal layered
arrangement.
[000163] The bilayered arrangements are coated with a subcoat layer. The
30  wall forming composition comprises 70% hydroxypropyl cellulose having an
average molecular weight of 60,000 and 30% poly(vinylpyrrolidone) identified
as K29-32 having an average molecular weight of 40,000. The wall-forming

composition is dissolved in ethanol to make a 6% solids solution. The
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Press. First, 164.3 ng of the oxycodone hydrochl oride conposition is added
to 25 the die cavity and pre-conpressed, then, 109.5 ng of the push
conposi tiwo m3go13added and the | ayers are pressed under a pcagsos/es7aead of
approximately' /2 a metric ton into a 13/64" (0.516 cm dianeter deep
concave | ongitudinal | ayered arrangenent. [00016%] The bil ayered

ar r angenent ¥alrferpingteampesitioraisstpsayed ontpyand amynd the kilayers ravl Ay

conposition M 0% hydr oxypropyl cellul ose having an average
nmol ecul ar vvevl%gﬁ 'Jgg%éb%ooo and 30% pol y(vi nyl pyrrolidone) identified as

K29- 32 havi 1iQg0@164]ver ape subcoatddadrrawieghéntsfard @o8fd withe serhi-péenaablg
conposition is dissolved in ethangl to nmake a 63/0 solids solution. The 41 WO
03/ 101384 Pwallutas wadAarminggaropesitiemeomppes PPVoselluosepestate Bayind and

around the hpl ' p ' : ubcoat ed
arr angerr%nt ?gg)‘é%:?ggtl gﬁﬁtﬁ}‘t ﬁng\{géwétggreﬁeggéﬁ%d C\Lkagﬁ(?'jsg#aegmh% form ng
conposi t i onviscopity-aesragé¥haletllar oeigHcEhanallfarimy camposBidndsddissetved

d.1 | hyl | | Si 3. 35 I S i 1y-
ST 2l 8 S AN B b ol e
acet one: wat ga|lf§RningMoriidsititPR! spRaYed Qnﬁ'}zér‘]rgj Qr&%iﬂh's‘ﬂfbcég{é& ion. The

wal | -form ng conposition Is sprayed onto around t he subcoat ed
ar r angenent srrangamenpts e 12t Vectoo&ti€patet0 [ 000165] Next, one 35 mil (0.889

[ [ hanj,cal.l illed.th h th ' bl [
1o, conntie? “TREPERATY | RSP SRS . adl il RRlouay Sy BE BRI The
residual solmpad tHréuge Y §emipertiedbROwaP o E6nndtWhe dAfy Iﬁs?/epwitﬁ'iﬁe 45%

hum dity. Next, the Osnotic systens are dried for 4 hours at 45 C to
renmove excesxstenor of theedoshge sustergeThe resiguadantvant s/ rarhdoved by dayiog fart66 e

Possessi ng TOUBCAD00 anget At ARt e, Birg pis PR i PARCERd)

possessi ng Aodfs AYB COILRIMEe sRicd’tmoRtrde ThE dbkagaforth /prcﬁﬂﬂ:e@-t%/‘:’t?ﬂs
0

magnesi um stearate. The push conposition conprises 73.7% poly(et'hyl ene
oxi de) FonmpMasiufertare7pogsiesod - 3 @grdenesygdrachiaran S8, 8 728%chl ori de, 5%

bl bt " S BAIBRE AT st g s SRR TR BRI P e
0. 25% st ear polypahypyrfdiRioneNppssessaty & 402000 sRIGYUISEseidht, \8.5% stebticbere
and 0.25% magnesium stearate. The push composition comprises 73.7%
poly(ethylene oxide) comprising a 7,000,000 molecular weight, 20% sodium
20  chloride, 5% poly(vinylpyrrolidone) identified as K29-32 having an average
molecular weight of 40,000, 1 % ferric oxide, 0.05% butylated hydroxytoluene,
and 0.25% stearic acid. The semipermeable wall comprises 99 wt % cellulose
acetate comprising a 39.8% acetyl content and 1 % polyethylene glycol
comprising a 3,350 viscosity-average molecular weight. The dosage form
25 comprises one passageway, 35 mils (0.889 mm), and it had an oxycodone
hydrochloride mean release rate of 0.77 mg/hr.

EXAMPLE 4
Oxycodone Hydrochloride 23.1 g Bilayer System
30
[000166] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 23.1 g of oxycodone

hydrochloride, 156.5 g of poly(ethylene oxide) possessing a 200,000 molecular

42



acetate conprising a 39.8% acetyl content and 1 % pol yet hyl ene gl ycol
conprising a 3,350 viscosity-average nol ecul ar weight. The dosage form 25
conpri seswong/1passageway, 35 mls (0.889 mm), and it had &oT@OSYPOdenhe
hydrochl ori de nean rel ease rate of 0.77 ng/hr.. EXAMPLE 4 Oxycodone
Hydrochl oride 23.1 % Bi | ayer System 30 [000166] A dosa?]e f orm adapt ed,
desi gned anWeittdpte ae;oénolawlwroltq!png) entiied ps de29-82 Nayingsauavetageed as

foll 23 6 | ene

oxi de) poss TRl FEKEREEA6 0P i@b%zbﬂ%%é?‘ﬂ ol el o7

wei ght, 10. e(utgh@rﬁa|pcpila'r(evtanyrlnwmg bbwd(N'EBd théemlnﬁatedalas/vé?é%&édffawwg an
average nol ecul 40, 000 and 10.0 of sodi um chl ori de are added

to a Ki tChéﬁ%f?rHjiSpngI%@t ﬁpjnlrﬁfﬂer'i@tlﬁéwanhbd@ﬂ”s Alpehelwasalowly addedutq theni xed
for 30 ecﬁmedmﬁ@na@wm\ c8 tlﬂ?dl%tr‘r'lﬁrgﬂl I r&H&a@élg%knu‘f@é AW Y

added to the 5 blended materials wt us m Xi ng for approxihately 2
m nut es. Nelftg freslilg preparedywetrgrpaulationetasgalmweddtiol dry abasoml tempedatuce dry at

d d h h 16- h
o e oo et HERote. Shd passerchesi o A 18- sk oo e e ™S
cont ai ner, @d?ﬁﬁatﬁi?ﬂvék@fréﬁéfb%d t&"ah'b%prgﬁlg?]t@fco?lttﬁﬁé% %nﬁé&%’ndtlaﬁf‘czﬁgéag of

magnesi um stearate. 10 [000167] Next conposition s prepare
follows: fiwgh1. @gmfralearlc eulduthezmro by prrapgnesiunBstéakaje of

hy 06y 08 0P Yt 0 NG Buoamosaith ¥ pubsted s Waws $r80aat codi um
chlori de wagolgtigg Hféﬂé@e@ @44@& hﬁ%ﬂﬂprdﬁﬁlﬁe%ﬁéellwﬁﬁé $6dsR88ing e [000169]

Next, 900 g of ferric oxid passed "t hrough a 40-nesh screen Then, all
t he scr eeneavea@gérm@legulaeswam Qj 1df,2qshwa&w¢sa¢ﬂvaﬁeunlqp 6ésgczﬁ|cwaer e

I hyl 00. 0 800 f
hyal onyp! op iG] o RHF 72000 B ofiih ERloolB M5 260 BEInER ClRBrge o °
11, 200 are addagowie a2 Ghitdsh ddreedl Bed G anul ator's bow . The bowl 20 was

attached to the granul ator and the granul ation process was initiated for
ef fecti hy g[@ﬂﬂﬂ&]l onNexg800 g hfefecﬂﬂﬁyopldmspm thiroughug gémedhand mi xed.

Then,  the bLyder tRL!iPhe BesRd iRl dIe B Aa00 %7 Shatalel g nder - The

acceptable poly(ethylene oxide) comprising a 2,000,000 molecular weight and
1,800 g of hydroxypropylmethyicellulose possessing an average molecular
weight of 11,200 are added to a Glatt Fluid Bed Granulator's bowl. The bowl
20 was attached to the granulator and the granulation process was initiated for
effecting granulation. Next, the dry powders were air suspended and mixed.
Then, the binder solution was sprayed from 3 nozzles onto the powder. The
granulating conditions were monitored during the process as follows: total
solution spray rate of 700 g/min; inlet temperature 45 C; and process airflow of
25 3000 m*hr.
[000170]  While spraying the binder solution, the filter bags were shaken for
10 seconds every minute to unglue any possible powder deposits. At the end
of the solution spraying, 27,000 g, the coated granulated particles were
continued with the drying process. The machine was turned off, and the coated
30 granules were removed from the granulator.
[000171] The coated granules were sized using a Fluid Air mill witha 7
mesh screen. The granulation was transferred to Tote Tumbler, mixed with 72

g of butylated hydroxytoluene and lubricated with 225 g magnesium stearate.
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granul ating conditions were nonitored during the process as follows: total
solution spray rate of 700 g/mn; inlet tenperature 45 C,  and process

ai rfl ow o0 035303800 nB/ hr. [000170] Wil e spraying the bi mderussvlarsi on, the
filter bags were shaken for 10 seconds every m nute to unglue any possible

powder deposits. At the end of the solution spraying, 27,000 g, the coated
granul at ed @991%les Wexb the owysedane hydrachlpede dyis gompestien anthi@enachi ne

was turned coat

granul at or. 8[’%’68?%&55#&)8 %%a‘%g"ﬁg?%@ﬂé’s%\ﬁ% e tgplgegéﬁﬁgﬁ%gfagvr%tﬁde% rmil
wth a 7 nmPsésssdHirgn 13Timg afrthe okpdodomeviagirbekiogfe coatpositionds @addeditber ,
mxed with 72 i%tOf .butyl at ed hydroxytol uene and_| ubricated with 225 g

magnesi um sth&fig cavity a5dvigecenmpressed. pegn L8O 9191 efAe PYHORPIIRYSIHRXIS t he
Y Lar. o i rion
oxycodong hydgag rél.nﬁrthg*i’a)ﬂa"r %r&@%@ﬁtdﬂg%{}gséﬁgl %éﬁ‘%fée’;gﬁgeﬁigﬁértg?f f’érl 3 g

conpressed rnto bilayer tablets on the
of the oxycaourie tdryitoa/66' (27 @bom) diameter bilaperdeadarigeménte di e cavity and

- , f th h it s 5 added h
Payer s are. B0Al"tnabe iRy Peeskalratarimeriara sartad Wit & SEHBeTaCaR (¢ t on
into a 5/ 16yf|OTKe dvfiMbriind &ibo J\%rj{”‘%@rﬁpﬁéé@gggﬁ@@%ﬁ)i@gﬁﬁg ha-l_\ﬂﬁga

bi | ayered arrangenents are coate a sem - perne e wal |
f ormi ng conp88% iasety coptent and d4936lyethylenegtycnd epatpsisingr/a 3330 39. 8% acet yl

R e
acet one: vat §f aff deefondéwilel (F25WUANcosEVERKS MakrdbI,isdids @.bk‘f‘tibﬁ.gThé_ he

wal | -form ng conposition is sprayed onto and around the bil ayere
ar r angenent wajlffoeming covepesiiorHsGpaayed ontooaikyajourexhe bilaged mi| (0.508 )

exit passag | chanigal rilled through the sem perneabl e wal |
to connect ?%ngﬁ]&ﬁfsaveéw% pﬁgpﬁﬁcgﬁpé'ri or of the dosage system The
residual sofg@aM74]s I KIERY,heI0 AHiIYOBDY @im)4kit &é&@géﬁ/aﬁs fiechaniiafly 45%
hum dity. Next, the osnotic systens are dried for O hours at 45 C. to

renove bxcedgllebthsougle theraeminesmgableowal o e thy drug leyenwithfteet ur e
provi des 18e%t%?i8?‘¥?9%°@834&éd§3%?&{1% h&fesiial sohvett 18 removed by drying for 48

hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture. The dosage form produced by this
manufacture provides 18.7% oxycodone hydrochloride USP, 75.55%

20 poly(ethylene oxide) possessing a 200,000 molecular weight, 4.96%
poly(vinylpyrrolidone) possessing a 40,000 molecular weight, 0.5% stearic acid,
and 0.25% magnesium stearate. The push composition comprises 63.67%
poly(ethylene oxide) comprising a 7,000,000 molecular weight, 30% sodium
chloride, 5% hydroxypropylmethylcellulose possessing an average molecular

25  weight of 11,200, 1% ferric oxide, 0.08% butylated hydroxytoluene, and 0.25%
magnesium stearate. The semipermeable wall comprises 99 wt % cellulose
acetate comprising a 39.8% acetyl content and 1% polyethylene glycol
comprising a 3,350 viscosity-average molecular weight. The dosage form
comprises one passageway, 20 mils (0.508 mm), and it had an oxycodone

30 hydrochloride mean release rate of 1.1 mg/hr.

EXAMPLE 5

Oxycodone Hydrochloride Single Layer Elementary Osmotic Pump System
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20 pol y(et hyl ene oxi de) possessing a 200,000 nol ecul ar wei ght, 4.96%

pol y(vi nyl pyrrol i done) possessing a 40,000 nol ecul ar weight, 0.5%stearic
acid, amio®326L84ragnesi um stearate. The push conpositi onPComsn3/sEs7 63. 67%
pol y(et hyl ene oxi de) conprising a 7,000,000 nol ecul ar wei ght, 30% sodi um
chl oride, 5% hydroxypropyl nmet hyl cel | ul ose possessing an average nol ecul ar
25 weight of 11,200, 1 %ferric oxide, 0.08% butyl ated hydroxytol uene, and

cel Iul ose J009TA1" ComBbysiR o8 BotsIBR Aol couf BRI B8 Hda hyt ene
gl ycol  conguirsungedby addmipespesbleymambrasswithlegslhvary vefiehtwhERe dosage
form conprises one passa%eway, 20 mls (0.508 , and it had an oxycodone

0
30 hydr ochl §xpaEedioaates thecore imbibes water agmpticallyataportrgledkigt@done
drochl gri i t ot i . 01384
b Us03t 16 5T TRy BYE e G AR hesBITR), sha T BehBM pikistie Joed 0

the drug, suore campedertg. Busdoiapeomataitl ietemeaiivoumee whelsyatataldeliesns 2ori fi ce.

When exposed to ter, the core inbibes water osnotically at a controlled
rate, 5 det éPN"P?egPWUEEH@ ﬁ@ﬁ%‘l"&rﬁ&‘@éF ¥alume of selven upkakeosnot i ¢

pressure of \;66‘@17@‘” eme%@@lﬁ@g%ho%%&?ﬁtgﬁ?ﬂé%ﬂ%mithrﬁﬁl%bn:V olure, the

system delivers a“ vol une turate t1on"equal to the vol une of

sol vent upt ake. [0001T6jycdtiend bIGI @8mugsinblaiayéhelepravttatyygsmsticspemip

formul atjon: Oxycodone HCI 68ny single |ayer elenmentary osnotic punp 10
system &re?’yS‘@?{/{codone HCl 18.9% Mannitol, NF 73.1 15 Povidone, USP, Ph
Eur (K29-32) 1.0% Crospovidone 3.0% HPMC, 2910, USP, 5 cps 3.0% Magnesium
Stearate, NF 1.0% Total Core Weight 378 ng 20 Seni per neabl e Menbrane

Cel | ul ose Acet at €orédF, 320 90%

Oxycodone HCI 18.9%
Mannitol, NF 73.1

15 Povidone, USP, Ph Eur (K29-32) 1.0%
Crospovidone 3.0%
HPMC, 2910, USP, 5 cps 3.0%
Magnesium Stearate, NF 1.0%
Total Core Weight 378 mg

20 Semipermeable Membrane
Cellulose Acetate, NF, 320 90%
Polyethylene Glycol 3350, NF, LEO 10%

Solvent: Acetone 88%, Water 12% Coating solution contains 5% solids

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

30 planetary mixing bowl.

[000178] Next, the dry materials were mixed for 30 seconds. Then, 70 ml
of denatured anhydrous alcohol was slowly added to the blended materials

with continuous mixing for approximately 1 minute. Next, the freshly prepared

45



Pol yet hyl ene A ycol 3350, NF, LEO 10% Sol vent: Acetone 88% Water 12%
Coating solution contains 5% solids 25 [000177] A dosage form adapted,
desi gned wpod3gh@ped as an osnotic drug delivery device i #Crarso$/aosur ed as
follows: 37.8 g of oxycodone hydrochloride, 146.2 g of mannitol, 2.0 g of
pol y(vinyl pyrrolidone) identified as K29-32 having an average nol ecul ar
wei ght of 4®vetgoanulatien wag allowed tagdy gkianme tsmpeatatule fosaparodmatahipiB) 2910

are added t i [ | é ' , the dry
material s m@?gr%abgﬁ%ﬁgéﬁ%s@g%%%éﬁ]ﬁ%% r@gw (t)qé ggagéﬁ%]roéﬂ@%hydr ous
?I cohol was tmhefdrlsedamhadapprdplrietdod:@Edm];ér,rmE%divaitrs6.0@ ghcmypbklmlﬂg%nﬂ Xi ng
or approximately 1 hut e. xt, the freshly prepared 45 WD 03/101384
PCT/ US03/ 16%}71‘1'%51” 31rrawuteat ingn hegranylgtien was the) lubricatesiMterdRofur e f or
appr oxi ”.‘?‘telr'r\YA?ag]n%siJ?'H‘é'E raftfdrBassRenyfrough a 12-nmesh screen. Next, the

granul at1 on S transterred to an appropriate container, mxed with 6.0 g
of crospovi jod@170]d Bheruigdoflome HOtdnug eomplositiontie cgrmpressed iato viagld hen

| ubricated with. 2.0 i t ~at 30 ds. [000179] Th
oxycodone. HEVERtaIOERIb S CrBRY bleRires dit HEMS Hhe WEgRna abl s on
the Carver Fggﬂo%mo?rg%%mﬁégiﬁén iﬁﬁégogﬁgtﬁ@cgﬁgﬁgﬁia;&ethehyﬂn%%keéd de

conposition added to the die cavit I's npressed = under a
pressur e hesdderf a ppessoxe imead|of appraximataly & 2aomeitm¢ torainds 8"3/8'0(0BF% cm) 10

di anetetr,single |ayer arrangenents. [000180] The conpressed arrangenents
are c_oaﬁ%d @%f%et&fgg‘gm AYEf %Eﬁﬁg%mﬁﬁ{slz The wal | forning composition
conprises 9¢§o@rdd)ul oFae mr%@%mgwgngerﬁeﬁ%&%&fﬁédWﬁ%tent and 10%

polyet hyl ene gl ycdl conprising . 350 viscosity-average nol ecul ar wei ght.
The wal | - f oseinrgerDapblei walb heswalbfatimyptompositionconywrises0%aetulo€8: 12

woowt I t, 1 K 0P Y0 id | utjgn. Th | |- f ' .
compos t | onareeisnafal % DRkl timent s B agurBylie v FoRTising & 12
Vector H Coat3®ss50 Lde8diBLhvéige mélweuldPwaight (Phe Waltfbrfifgt ciAsSaEGRYS (one
on each side of the table) are nechani Cag/lve/ | ed thrfough the

sen - petheafissolvapiin s auptenrsivedter (G812 mt: )@;rgéllvemt 19 make@®%rsadidsof t he
dosage syst elutidfoThe WaflyBhmingLoisitch PRk bhRaAd EdREREe By drying
bilayered arrangements in a 12" Vector HiCoater.
[000181] Next, two 10 mil (0.25 mm) exit passageways (one on each side
of the table) are mechanically drilled through the semi-permeable wall to
20  connect the drug layer with the exterior of the dosage system. The residual
solvent is removed from the membrane by drying for 48 hours as 45 C. and
45% humidity.
[000182] Next, the osmotic systems are dried for 4 hours at 45 C. to
remove excess moisture.
25
EXAMPLE 6

Oxycodone Hydrochloride 73.6 mg Bilayer System

[000183] A dosage form adapted, designed and shaped as an osmotic
30  drug delivery device is manufactured as follows: 73.6 g of oxycodone
hydrochloride, 121.4 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, and 4 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 are added to a
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45% hum dity. [000182] Next, the osnotic systens are dried for 4 hours at
45 C. to renove excess noisture. 25 EXAMPLE 6 Oxycodone Hydrochl oride 73.6
ng Bi |l ayewO9ga0wssd [ 000183] A dosage form adapted, desi gnhedcandoyha@ped as an
osnotic 30 drug delivery device is manufactured as follows: 73.6 g of
oxycodone hydroch|oride, 121.4 g of pol y%et hyl ene oxi de) high viscosity
with averagﬁtcﬁgp@gmlwetag{ giting powb dNexdothe iy matgrigs were mixed for 30

el oht of abeBORG TRk AR Ao SERTRTATAAR B TP RIS N o
pl anet ary mbandgdonaterialewith cohtindsys miking falappreximately mimuteSONextgconds.

Then, 70 m of denatured anhydrous al cohol was slowly added to the bl ended
mat eri al s withfreshlyinieRared W&t gignuigtion yaswllovadto,dry atiraamdempgsature ¢ he
freshly pre Walg! [ r NBR' fHure S
for apprgxi Ir?gr{ ;&%@%@P@ ﬁ%dn ’%ﬁ@?gs‘géﬁﬁﬁglﬁ%ﬁgd‘%ﬁgh&g%%en. Xt, the
gr anul at i on grarsuldtiemehe traedfarcediio amp pppmpriates cemntatresrnmixediand thbaicdted

| ubricated w t? 1.0@ of magnesi urp stearate. [000184] The push conposition
i s prepared 49 819 ¢LBa0presIdM SIEAKRYer solution is prepared. 5.2 kg of
pol y(vi nyl pypoetsd4oneirni | ddrESo S0k DRMIORNS: BFstaY B mol ecul ar
wei ght  of 43?%008‘\%3 TheSfiRh corfifodifor azgréé?rehovxa/ater.q[googblg%? & 22 400
g of sodi umsohitioniislprepesed. &.8dkgusfi paly (sin@ydiotido@anidentifiechas K28-32sh scr een.
Next, 1120 of ferric oxid s passed.through . 21-mesh screen.. Then,
3t heldcr Baing dhpisads sncigsMen RSt 4B dins BissoivEE Ry LR KGR ab <

pol y(et hyl epgtéxi de) conprising a 7,000,000 nolecular weight are added to
a Gatt Fluid Bed Ganulator's bowl . The bow was attached to the

granul at or 4000188 gr Alext,a23,400 grad sediimwvabloridetwas sided aisinged Quadrag

| at i t . the d wd d d ni .._Then, th
D oar s or LG Yt L1 BRSNS, 5124 6.t rEMENEe RS PastRd typllR™ 1
granul at i ng acPNHidshtredrt ThdiD Al ties SErednet thatefialsPBeoRsgas fol | ows: total

solution spray rate of 700 g/mn; inlet tenperature 45 C’ and process
ai rfl owldf pharmaceutically acceptable poly(ethylene oxide) comprising a 7,000,000

-

molecular weight are added to a Glatt Fluid Bed Granulator's bowl. The bowl
was attached to the granulator and the granulation process was initiated for
effecting granulation. Next, the dry powders were air suspended and mixed.
Then, the binder solution was sprayed from 3 nozzles onto the powder. The
20  granulating conditions were monitored during the process as follows: total
solution spray rate of 700 g/min; inlet temperature 45 C; and process airflow of
2000 m*/hr.
[000186] While spraying the binder solution, the filter bags were shaken for
10 seconds every 30 seconds to unglue any possible powder deposits. At the
25  end of the solution spraying, 43,080 g, the coated granulated particles were
continued with the drying process. The machine was turned off, and the coated
granules were removed from the granulator. The coated granules were sized
using a Fluid Air mill with a 7-mesh screen. The granulation was transferred to
Tote Tumbler, mixed with 56 g of butylated hydroxytoluene and lubricated with
30 280 g stearic acid.
[000187] The oxycodone HCI drug composition and the push composition
are compressed into bilayer tablets on the Carver Tablet Press. First, 194 mg

of the oxycodone hydrochloride composition is added to the die cavity and
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2000 nB/ hr. [000186] While spraying the binder solution, the filter bags
were shaken for 10 seconds every 30 seconds to unglue any possible powder
deposi t s.watostihiss4 25 end of the solution spraying, 43, 080pgr/tsh®1ceat ed
granul ated particles were continued with the drying process. The nmachi ne
was turned off, and the coated granules were renoved fromthe granul ator.
The coated grerﬁqmese@ndetlmrzé@ rgioh thexpesiucdmpiosition!is agided andztheesh
screen. The s transferr Tote Tu

of butyl at sl RP I earatabokh A R rE et olerrodti Y, 28 e dbh g

[ 000187] Theg 378'y 3|'D51@ Qiarfletes brag@osrdngyiméimtd t he push conposition are
conpressed into gpl ay errﬂ){t ablets on the Carver Tablet Press. First, 194 ng

of the oxy ccﬁ@%‘bs&ly;jr abmtzﬂave@dcarwmmeraiﬁ are caatestwith a sibcgatlaysti The aﬂd
47 WD 03/10 7
Conposi té on@?é@gﬁ}gg Qrﬁ{cgsr?t?o egs(r)‘g@%e@ﬁﬁgﬁy prﬁﬁ@rceiﬁ%rsﬁavrﬁ %@agugf

appr oxi mat elyefigaamotetuiat welght thBJD 0G0 3hé aoe/pp&?/@ nyrpynaommtee;rdmﬁemer
arrangenent . 000188] The bil ay er ed arrang are coate th a subcoat

| ayer. The a5 KgR-$2haviRgmp e\fﬁfaagumcvleﬁulébwsngfé@é4@@%%%%«%@@%
cel lul'ose hé&h@ s@Bn. Hﬁéf BHBATRI éﬂﬁﬁ%gg@gﬁ ﬁﬁ)f sOfQQGu Al T3

pol y(vi nyl pyr one entlfle aving an average nol ecul ar
wei ght of 4W,aﬂ@6rmfﬁbe:om¢ds:ﬁmmsmayemumsartd aroungl tHesdlaygrdnian12t hanol to
make a 6% so] i ds ution. The wall-formng conposition is sprayed onto
and ar otthd ﬁ@%l"f‘gﬁ’éﬁ in a 12" 10 Vector Hi Coater. [000189] The subcoated

arr angenent oat I
COprOgI ti onicgdnﬁﬁses?gs\'%ugg??t&?os rﬁ%ren?%?(g aﬁa\(lzpﬁiéd WI@% %éa"apc rﬁ{e{g cont ent
and 1 % pol yﬂﬂlhﬂ]hemllgbynmg copnpositiomgoraprises 89% d:elkﬂnw a@atmlhamug ar
ht of 3 waII sition 15 di ssolved in an
\gge?one ?’é%q/(’ WP”W; aE@éB‘?‘\Hﬁg&B)ﬂlbﬁlﬁw I CQ' 59MPHPING® sol ution. The
Il -f
wal | -form ngls_68§f§9§\92érb @nheeélméamgmwf?0001gﬁ]@waﬂférhﬁnge99hﬁ%% t%}l\ s

arrangenents in ect or Hi Coat'er Next
exit pakfsagdisaglved imaoteneiters: Iwated(99:5 ad:wihcesalventtie nake aBst solidd e wal I to

comme e A b e pged B SR gR b e

bilayered arrangements in a 12" Vector HiCoater.

g

[000190] Next, one 25 mil (0.64 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the

20  exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture.
[000191] The dosage form produced by this manufacture provides 36.8%
oxycodone hydrochloride USP, 60.7% poly(ethylene oxide) possessing a

25 200,000 molecular weight, 4.0% poly(vinylpyrrolidone) possessing a 40,000
molecular weight, and 0.5% magnesium stearate. The push composition
comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular
weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an average
molecular weight of 40,000, 1% ferric oxide, 0.05% butylated hydroxytoluene,

30 and 0.25% magnesium stearate. The semipermeable wall comprises 99 wt%
cellulose acetate comprising a 39.8% acetyl content and 1 polyethylene glycol

comprising a 3,350 viscosity-average molecular weight.
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hours as 45 C. and 45% hum dity. Next, the osnotic systens are dried for 4
hours at 45 C. to renove excess noisture. [000191] The dosage form produced
by this mapuwBae3ss e provi des 36. 8% oxycodone hydrochl ori @#eTUSP3/1607 7%

pol y(ethyl ene oxi de) possessing a 25 200,000 nol ecul ar wei ght, 4.0%

pol y(vi nyl pirrol i done) possessing a 40,000 nolecular weight, and 0.5%

rraggesi um s@@9tR. T @epiwﬁg@cfﬂm@pmmmsm#ma%agewayy prailswlpe%?r@he
0 5%
oxi de)  compel it o 90,09% Wl BENbAGe HELPIlca S0 SAF R RN or | de

pon(V|nyIpyrro QLU t of 40,000, 1
%ferric oxide, 0.05% butyl ated hydr oxytol uene 30 and O. 25% magnesi um
stearate. The sem perneable wall conprises 99 wt% cellul ose acetate
conprising a 39.8% acetyl content a%ﬁ%&@t hyl ene gl ycol conprising a

10001931 The dos Saepdans EhERtRlrdaR0hvel 2ndbbd ¥ S kBl Sy " e

it had an oxycodone hydrochl oride nean release rate of 5 ng/hr. EXAMPLE 7 5
Oxycodone drochl ori de, Bi convex Shaped 9.5 ng Bil ayer System [000193] A
dosage for ml@@Rd, A«dospeedOHRRASR @%@%ﬁ’%ﬁ ared @8 @§ QRMPlLer ydevi ce

| s manut act dhigday gf%q‘?dé\ﬁ’é’@rs RasucRift¥g A8 Bhow {grzag'{&kg e /2.55 g of

pol y(ethyl en an approxi nate nol ecu 200 000 , 4 g of
pol y(vi nyl phydwichtboide) 72 dédng of peld(etbyl&ﬁ@o&mehhwnrqppmxmmternaxgecuiar ecul ar

oot ol e aselo 0@, o o renivpy el e At et ReB s L ha o dsnde.
Then, 70 ni Q%ra%%qﬁb%ﬁ%rwr&%,@é %{?Pisg%f%'oamm cARRR 48 ddied t'B'aenOIeol
t m¥Xing fo

materlalsvvl nt 1 nuous et a roxwrateySmnutes 15
t he freshl yKjckeaAdd plasetayy amyingtbawl. Nexkithededmaterthly ase mlmmfctrea@per at ure

00 ORI e s T By 57
| ubri cat ed bl@nﬂ@dqnaérﬂlmnﬁregﬁwm PR Gt éﬂﬁ@%%tewk@mas Next,

conposition is prepared as fol i nder solution’is prepared. 5.2
kg of pbfy(thenfreshly poeparedayet gra@uitatmn isdalipveEpdryraivoan temperatugdor

mol ecul ar WSpS.%& rﬁgteﬁmg %%urs, a%'dspsaoslsgsthou@h 1§ kgshogcr\é%n Next the
granulation is transferred to an appropriate container, mixed and lubricated
with 0.25 g of magnesium stearate.
[000194]  The push composition is prepared as follows:

20 A binder solution is prepared. 5.2 kg of poly(vinylpyrrolidone)
identified as K2932 having an average molecular weight of 40,000 is dissolved
in 34.8 kg of water.

[000195] Next, 22,400 g of sodium chloride is sized using a Quadro Comil
with a 21-mesh screen. Next, 1120 g of ferric oxide is passed through a

25 21-mesh screen. Then, all the screened materials, along with 82,540 g of
pharmaceutically acceptable poly(ethylene oxide) comprising a 7,000,000
molecular weight are added to a Glatt Fluid Bed Granulator's bowl. Next, the
dry powders are air suspended and mixed in the granulation chamber for
approximately 2 minutes. Then, the binder solution is sprayed from 3 nozzles

30 onto the powder. The granulating conditions are monitored during the process
as follows: total solution spray rate of 700 g/min; inlet temperature 45 C; and

process airflow of 2000 m>/hr.

49



[ 000195] Next, 22,400 g of sodiumchloride is sized using a Quadro Com |
wth a 21-nmesh screen. Next, 1120 g of ferric oxide is passed through a 25
21- mesh swoasnoi3¥hen, all the screened materials, al ong wPCh/&a3/56@7 g of
pharmaceutically acceptabl e pol y(ethyl ene oxi de) conprising a 7,000, 000

nol ecul ar wei 8ht are added to a att Fluid Bed G anulator's bova Next ,
the dry polB8et9& e Whll%ﬁﬁﬁémébemeﬁmlqmﬂﬂfhélt%ﬂféﬁﬂﬁ afiei shakendaber f or

oozl es 30 0B PhEY sERnLT0 SherdiriodiPRbe 3R tisR e A ERBRH I At tur  ng
t he processendofité bomlonts@t@mgm:i,l@s@g tHy evatedigeamilatéOpgrtioies;arenl et
tenperature 45 C, and process airflow of 2000 /hr. 49 WO 03/101384

PCT/ US03/ 16%Agd in @‘oﬁ)gwlmm haspheqiPrymoiriuts ertentefl aRRreximataly 5% er
bags ar es shgkan, { Q{yu %Qt ?59589% EtzélEMs?’? S SE2LH e &tu?hé& §ﬁ9§ré&”&¥e possi bl e

powder dep05|ts e solu on sprayil t he coated
granul at ed paatedogresumsearedemded Iﬁrdrﬂnmeggmuullabr drrhecd:raatbdrgramjles e St ur e

content of approxi rrat 1. SfV | 0ss_ o 75 degrees. Cel sius. The
raohi e 1o tSEZ%Hé{:F"EﬁP i Wi 2t reseahurea b i e narereed

granul at or . (JHTAST AihIGF LS R 5 % B |étaurm,d@§{tau nélshdTublicatelh @ 7

mesh screen. ranul ation is transfer to-a m xed wth
56 g of but wnatZﬁDg‘gchtealymad:ldene and Iubr| cated wth 280g of stearic acid.

10 [ 000197 HCl . d t dt h oS|.ti
are[ con%(?e]sgg@&1%gcgl g&%‘ryc?%@%:%g&ﬁpgﬁéméggwg?‘ aféﬁ?‘@tpus CO ‘?‘T"#‘%‘I??_nlzz
ng of the axé/e@ﬁh%P@ssfwthIa%r%@@m'etcmer$aafé@¢#e§§ Ft. i d;e vity

and pre-conpressed, then, ng of the push conposition is a d the
| ayers ar eobﬂ”@@modndeﬂwdrwwm@mmnm isapehd ek fontheedip cavityandtri c ton

into a 15 5/16" (0.312 ¢ dignet er. ,.bil ayer arra errent 000.198] The

bi | ayer arrgﬁegg {%ssgldeﬂl IQZd’ngﬂotflt'h%pg %COB'@Pﬁggﬁ 2a dﬁ@htﬂnéjltt% I

nmenbrane fopp agss%@anmale?b%es@r%eéuc(ﬂfléwr@ma%@t\aw méﬁ\élt@ﬂuﬂo@ 8 %

acetyl content and 1 %g@ yethyl ene gl ycol conpriSing a viscosity-average
ia

mol ecul &Y wé/@ht(0sF1 2 mﬁier kitayerarr@angamenir e di ssol ved in 20 an
el one: YR oSt o, e MG P eh AR uiA S B O
ar rangenent gdmbrané4 Th¥erébrareIoringig composition is 99 % cellulose acetate
having a 39.8 % acetyl content and 1% polyethylene glycol comprising a
viscosity-average molecular weight of 3.350. The dry materials are dissolved in
20 an acetone: water (95:5 wt:wt) cosolvent to make a 5% solids solution. The
membrane-forming composition is sprayed onto and around the bilayered
arrangements in a 24" Vector HiCoater.
[000199] Next, one 40 mil (1.01 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the
25  exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C to remove excess moisture.
[000200] The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55 % poly(ethylene oxide) possessing a
30 200, 000 molecular weight, 4.0°I poly(vinylpyrrolidone) possessing a 40,000
molecular weight, and 0.25% magnesium stearate. The push composition
comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular

weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an average
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[ 000199] Next, one 40 ml (1.01 mm exit passageway i s nmechanically

drilled through the sem -perneable wall to connect the drug |ayer wth the
25 exteriwp fio3ke dosage system The residual solvent isPCEmEt7wy dryi ng
for 48 hours as 45 C and 45% humi dity. Next, the osnotic systens are dried
for 4 hours at 45 C to renpve excess noi sture. ([000200] The dosage form

produced by mqie@Jlahwafgmtoﬁﬂ@ 0800 i ‘d derre. dde, dk e bdenttxlatgd hpdrexyptolugneysp,
72. 55 % pol )SEStd%% é&e@n &82%‘?&%@387116&%8%%%1 e% gﬂlm&%qu YEbaht .

4.01 poly(vrnyl pyrr on 0SSesSi ng and 0. 25%

nmagnesi um Stewlaé@acafa@e pu&ipn@ﬁ@l@SQWD@oetylocfmﬁemd?ﬁS % Popretivglendry! ene
oxi de) conprising a 7,000,000 nmol ecul ar ght, 20% sodi um chl ori de, 5%

pol y(vi nyl pWC@! ‘P%H@?mE&%@éQNﬂf&Oany évefa@@emgl?omfd@'gbﬁi@@ 4RSBO6S03/ 16747

nol ecul ag (hﬁ@‘y
hydr oxyt oI uene ankdég gg opr?ésn st eaggf %P%Wtbraér%gwl e wal l
conpri ses 9amembr%necaldaul/en$eg 5<mg af exmmmlnemydgomleﬂd@bt amean releaseent and

1 % pol yet h n col 350 _vi scosity-average nol ecul ar

wet ght . TheldI RGeS B 1R 2 % 280 Birer pRSURgevey. 401 1 o (1. 01 mm) - and
with 35 ng of nenbrane, it delivers 9.5 ng of oxycodone hydrochloride at a
nmean release rate of 0.5 ng/hr in a 71.6% zero order profile. 10 EXAVMPLE 8
Oxycodone Hydrochl ori de Bi convex Shaped Bil ayer System having an 8.2% drug

| oadi ng1 000201] A dosage form adaptﬁg,é@_yed and shaped as an osnotic
15 drugdelivery device is manufact | I ows: 16.4 g of oxycodone
hydrochl ori @B( cddénéd HydrRichsHad BFcBW&UShQESé@‘eBlléve@@y‘éte?ﬁ%Wﬁg éM Blpogverage
nol ecul ar &&%g r?z 0,000, 30 g of sodiumchloridé and 8

0

pol y(vinyl pyrr identified as K29-32 having an aver age rml ecul ar
wei ght of 40,000 are added to a Kitchenaid planetary m xi ng bow . Next,

the dry 20 gmmoql S Vedésagefermiadapiét, srelyidsl addshapedas axidgmeticy 70 u
of denature anhydrous al cohol was sl ova%/ added to the bl ended materials
wi t h cohli ndBigsdelegy Agvicers Hl?d\”@& ollomish 6 dsg okexycodore f r eshl y

oy oxi mat oy EE AR, 14, 1?%5??&@*?%2‘?&%5%‘%)@””8@Eb%@{@’é’*ﬁ@%% € L he
gr anul at i onmuscularaweight 0800008030 g of sodium chloride and 8 g of
poly(vinylpyrrolidone) identified as K29-32 having an average molecular weight
of 40,000 are added to a Kitchenaid planetary mixing bowl. Next, the dry
20 materials were mixed for 30 seconds. Then, approximately 70 ml of denatured
anhydrous alcohol was slowly added to the blended materials with continuous
mixing for approximately 3 minutes. Next, the freshly prepared wet granulation
was allowed to dry at room temperature for approximately 18 hours, and
passed through a 12-mesh screen. Next, the granulation was transferred to an
25 appropriate container, mixed and lubricated with 0.5 g of magnesium stearate.
[000202] A non-drug osmotic, push composition is prepared as follows:
First, a binder solution is prepared by dissolving 5.2 kg of poly(vinylpyrrolidone)
identified as K29-32 having an average molecular weight of 40,000 in 34.8 kg
of water.
30 [000203] Next 22.4 kg of sodium chloride was sized using a Quadro Comil
with a 21-mesh screen. Then, 1120 g of ferric oxide was passed through a 21-
mesh screen. Then, all the screened materials, 82,540 g of pharmaceutically
acceptable poly(ethylene oxide) comprising a 7,000,000 molecular weight are

added to a Glatt Fluid Bed Granulator's bowl. The bowl was attached to the
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25 appropriate container, mxed and lubricated with 0.5 g of magnesi um
stearate. [000202] A non-drug osnotic, push conposition is prepared as
fol |l ows: wbiosgo13sa bi nder solution is prepared by dissol viPeg/uso21d&kg7 of

pol y(vinyl pyrrolidone) identified as K29-32 having an average nol ecul ar
wei ght of 40,000 in 34.8 kg of water. 30 [000203] Next 22.4 kg of sodium
chl ori de waSranualer gadibe gramdaiion paeess Wastinitiated foretiectiog geanulatiem, 1120

g of ferric ' ' - : een. Then, all the
screened m@?gﬁg\ﬁzgeﬁg%w%g%ﬂgp%ﬁﬁq %ﬁﬁ?w)%g iccept abl e pol y(ethyl ene
oxi de) conpiosd2ad]a 7.ThRA, tHelbinméessiliton WelsEpraysdfrord8lagzles anfd tid Fl ui d
Bed G anulator's bowl. The bow was attached to the 51 WO 03/101384

PCT/ US03/ 16 P@wdegr dhaigieavlating conditigpaweramatioped deERg Hiss PTagess &ed f or
ef fecting g?&B\A{sﬁtéétgrﬁcag%ﬁ(EPr%y.r}Stéjéy?(WéﬂﬁibsH’M@?tg%ﬁfgratﬁpé g{gr@eéhoand m xed.

[ 000204] Then, rsol ution was sprayeé nozzl es’'onto the
powder . The pgrcass|atfiomgofc200l m3drs were nonitored during the process as 5

foll : l.uti f 700 g/mn; inl 45 C,
and Cpr ocesd0803Iow Iiber utrine Ginsko 2etiomine higr bagsWere ehakender
sol ution, thg sfe!cgfﬁé eg\%g/% ECortitabUhdi ﬁg}ggﬁﬁﬁg hcgé(rg% puc% sSeGeRds to

ungl ue any possi bl e powder deposits. t I oh Spraying,
43,080 g, tkadoddiiedolytianspedydng, s, 08¢ hethevenated grarmuibiedysattivies lvdrbe dryi ng

The nmachi pe. turned off, d the , coated granyl es were renoved
From t hi gr SAGNS Wit iae CBANGBrGeshyIToe Marns Sravuriad A andfig d A il |
wWth a 7 meghafer Hule-ghﬁer%rr@mﬂv%'fFH?'n}fﬁéeﬁréﬁﬂélﬁf.fz[;@%ota%dTﬁFa‘ﬁuMggé ’

mxed with 56 g of butyl ated hydroxyto e and ricated™w t
stearic aci dizedusiraa e Athmilbwitc adbmesH@Ecreemng Thergrasilatiomwasd t he push

conposition, _are conpress Into hil ayer bl ets,gn the Carver Tabl et
Press. Firsfan @ﬁrerqg% fﬂﬁeﬁdﬁé“tg?ﬁéméﬁ%@i %élgr??i it ﬂtﬁgg‘%‘)’fﬁ@uﬁf‘@ andyi ¢y
and pre- conprieatd with@80g stéariadid. t he push conposition is added and the
| ayers are pressed under a pressure head of approximately'/2 a netric ton

into a b7 1670QURABI3 cithezxydodens BCI drugigempasitian gedghe pusbampagsitidre
e o e B S R0RE b AB EA BP E B s, 128
of the drug composition is added to the die cavity and pre-compressed. Then,
94 mg of the push composition is added and the layers are pressed under a
pressure head of approximately ¥z a metric ton into a 5/16" (0.313 cm)
20 diameter bilayer arrangement.
[000207] The bilayered arrangements are coated with a semi-permeable
wall. The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1% polyethylene glycol comprising a viscosity-
average molecular weight of 3.350. The wall-forming composition is dissolved
25 in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids solution.
[000208] Next, one 40 mil (1 mm) exit passageway is mechanically drilled
through the semi-permeable wall to connect the drug layer with the exterior of
the system. The residual solvent is removed by drying for 48 hours as 45 C.
and 45% humidity. Next, the osmotic systems are dried for 4 hours at 45 C. to
30 remove excess moisture.
[000209] The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55% poly(ethylene oxide) possessing a
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39. 8% acetyl content and 1 % pol yet hyl ene gl ycol conprising a viscosity-
average nol ecul ar wei ght of 3.350. The wall-form ng conposition is

di ssol vedwP3iini3an acetone: water (95:5 wt:w) cosol vent t®crakes/a673% sol i ds
solution. [000208] Next, one 40 m!l (1 nmm) exit passageway is mechanically
drilled through the sem -perneable wall to connect the drug |layer with the
exterior of 200{¥0syeteomiarmeight i Mfegiolywinyipyrrolidonemssesbingdr 40.0§0f or 48

. d 459% hurd, dj ty. i : dried f
nour s at 45 0tepdarwgRHl, 1% St BRifoe! A PR Sedi St uBetE torm O
produced by ot)i)zsmanufmé?@éu& BrApbSIesn 8oﬁ%is@s<yquﬁ?%wﬂmmm &xidge USP,

72.55% pol y(et hyl ene oxi & (gossesm ng a 52 WO 03/101384 "PCT/ US03/ 16747
200, 000 ol eempaisingea ¢+100,40Q mglesularivaighpy0eispdivme chissislee§% ng a 40, 000

B
conpri sing ferfic@XHe)@05M| Rayad Mirgkytolugf®) aadi0uZE% thagnsiumStedrate.

pol y(vi nyl pyrroli done)7 possessi ng an average nol ecul ar wei ght of 40,000, 1
% ferric odPO@211. os%heagMiReETEAbla Mal\eUNPRESRS 9AMd % celiviore geetatem

Stearate. . ' I lylo ' 9 1yl ose
scerate cofamPrhy 33357 A-RLEGRNE A1 1 BRRIAIET: BBl sThRB Y oo
conpri sing 38,35 Abfosifysmasayy nolecudgewsighecul ar wei ght. 10 [000212] A
product manufactured using the abgve exanple will provide a systemwth a
r el easel9nddQ0@#17 5% produgt mapkiastyreddising the akeys examplecyl Pro¥ider i s

obt ai ned by [ ' : kB0 [ : EXAVPLE
015 OnycodstarTy i e itieats et 8Far BRI # BrfliueP el BbtodiCHPhs . =3on
drug | oadi ng/Hi€0RB2RHinAd duystagecohasinatiurapt swtiuchestiondel and PalywSad1 56 an
osnotic drug delivery device is manufactured as follows: 67.4 g of
oxycodone 20 hydrochl oride, 127.6 g of poly(ethylene oxide) high viscosity

wi th average nolecul ar wei ght of ZOQXQ%‘_—,! ggd 2 g of

pol y(vi nyl pyrrolidone) identified as e havi ng an average nol ecul ar
wei ght o5 4@xyo00dene HydoeshlarideaBickinveh8haped Bitayer &ygtem hianingbmdl% Next ,
the dry mat drugloadimey e m xed for 30 seconds. Then, approximately 70 m of
denat ured anhydrous al cohol was

[000213] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 67.4 g of oxycodone

20  hydrochloride, 127.6 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, and 2 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 are added to a
Kitchenaid planetary mixing bowl. Next, the dry materials were mixed for 30
seconds. Then, approximately 70 ml of denatured anhydrous alcohol was

25 slowly added to the blended materials with continuous mixing for approximately
3 minutes. Next, the freshly prepared wet granulation was allowed to dry at
room temperature for approximately 18 hours, and passed through a 12-mesh
screen. Next, the granulation was transferred to an appropriate container,
mixed and lubricated with 1.0 g of magnesium stearate.

30 [000214] A non-drug osmotic, push composition is prepared as follows:
first, a binder solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 was dissolved in 34.8 kg
of water. 22,400 g of sodium chloride was sized using a Quadro Comil with a

21-mesh screen. Next, 1120 g of ferric oxide was passed through a 21-mesh
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25 slowy added to the bl ended materials with continuous m xing for
approximately 3 mnutes. Next, the freshly prepared wet granul ation was
al | owed twodBMoEB4 room tenperature for approxi nately 18 Rewrasp3/atd7 passed
through a 12-nmesh screen. Next, the granulation was transferred to an
appropriate container, mxed and |ubricated with 1.0 g of magnesium

st ear at e. @C[QﬁD‘OZT_Lhﬁn RIIba-sgrepnessmatarals, §zst @ 89 pharmagewtically epar ed as

follows: fi o

pol y(vi nyl pyr ?’%‘P tagl)é;%‘?gf%e g J."?Jf"é‘@’%&sﬁ"@ﬁ@?@fzé)vq%ng()d;ﬁmg%%“r'%r Vé/e'l%]f 2%l ar
wei ght of 4@dded tevasGritisBlaldBed iBrardlatbrischoval et isowl Was 4@acigedio thedi um
chloride was sized usin Quadro Com| with a 21-mesh screen. Next, 1120

g of ferric9hxnyat %@ﬁdﬁg@%@“flﬂV%chﬁSQM‘%@H'a@ fRDQf@PlOQQ@I‘Ulat'O”f
PCT/ US03£ 16
§ yﬁﬁﬁ@g&l}%ﬁ% ?%él( éatlegﬁcﬁigﬂ?é(ﬁ’”l'ﬂleﬁ thHepi rl:_fé g o

phar maceuti ca ene oxl rising , 000, 000
nol ecul ar wsblytibnavas spdged frcomn 8 r@zate!s dritaithle Ber@r afﬁbé@ramulatlm)g)vm The

bow tt dt | at d the i ess was
POl aeed’t PRaRoa fvart FaplidEPL RHRG 168 Redess B liods Ll Bp R ER s TaY ¢
suspended arr‘@'terBWQﬂb g/ﬁhﬁnmét '?émBéin@rVe 450 %Uﬂo&@s"s §|PﬁcﬁV8P'26®(§’m33hP°ZZ' es

onto the powder. e granul ating conditions re monitored during t
process as f[60¢)2)1/63] t OVhile sm.amtngdhesmrn(mr salutiom, die flider pigs werd sthakten for

t fl f 2000 n8B/ 0002
Loreet oU0T b 10%ehoRS GyBOr ST RS toiiclie FAY ooSEhlE nkierderntitsg AdReeconds
every 30 Se‘éﬂﬂ%?tﬁé’sé%bH%p?éWn@QﬁfﬁO@d)g PSS ted YPATIIE R ;%rtl&IBQWé?Bd of the

sol ution spraying, 43,080 g, the coated granul at ed particles were
conti nued wicohtinugs Wrtputlm@dmmewesaihé’ hueemaclmeemas tumed offosind thend t he

coat ed granuyl I moved from.the Iator e Cco nul es were
e g o CaSfh iRyl W e f R n e Brariiflor, THE SRRt el R e "5
transf erredsized I&ifg AWPIBHeAIr milll WRH a7 HeshGdedh. THE)rah@etiby Waexyt ol uene
and lubricated with 280g stearic acid. [000216] The oxycodone HCI drug

conposi 9 ontranaferras fpumtecmmbigr tMixRd WitheS@ araf Medated midsoxitolagae angbl et s
on the CarVﬂbr%%ﬁéf@utﬁﬁ%ﬁest%ﬁcs%%dmg nmg of the oxycodone hydrochl oride

conpositionisa vity and pre 20 conpressed, then, 192 ny

of the push [co0216] ti Theickyaddesk AITI dilf compeEBioArahd thie dHWt@w
pressure hea[td of appr oxi matyely /2 a rrel{tfl cm?on into a 13/32" (0.406 cm

di anet er bi PEyEPMRFeSHegdRtcbilayer tablets on the Carver Tablet Press. First, 249 mg
of the oxycodone hydrochloride composition is added to the die cavity and pre-

20 compressed, then,192 mg of the push composition is added and the layers are
pressed under a pressure head of approximately ¥z a metric ton into a 13/32"
(0.406 cm) diameter bilayer arrangement.

[000217] The bilayered arrangements are coated with a semi-permeable
wall. The wall forming composition comprises 99% cellulose acetate having a

25  39.8% acetyl content and 1% polyethylene glycol comprising a viscosity-
average molecular weight of 3.350. The wall-forming composition is dissolved
in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids solution.
[000218] Next, one 40 mil (1 mm) exit passageway is mechanically drilled
through the semi-permeable wall to connect the drug layer with the exterior of

30 the system. The residual solvent is removed by drying for 48 hours as 45 C.
and 45% humidity. Next, the osmotic systems are dried for 4 hours at 45 C. to

remove excess moisture.
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[ 000217] The bilayered arrangenents are coated with a sem -perneable wall.
The wall form ng conposition conprises 99% cel |l ul ose acetate having a 25
39. 8% acewglo3aorssent and 1 % pol yet hyl ene gl ycol conpri si mgTaISes/$67a%ity
aver age nol ecul ar wei ght of 3.350. The wall-form ng conmposition is

di ssolved in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids
sol ution. [[000219] Ndke dasageformiproducaehy this manukactyemprovidesids i cal | y

drilled th t .t dr . ith th
exterfor of HEHAYRERBTETRI et e el eRISRE T oRb B Bl ng 1o 4
hours as 45 200,060shotszidrumeight, 2.09edly(vinki gﬂ@n@@n@) gaﬂo@o'oed for 4
hours at 45 C. to repove excess noisture. 54 WO 03/101384 PCT/ US03/ 16747
[000219] ThénQlesdgeweiha Hibawrde Magnasiing Sm{ateach BUBh GEMRESItDR. 79

Sy Coaons 1 eehfReaTadR. Rl 116 Ba( SR X LRBloRPTRERIIC 3

200, 000 nDIec ar wel V|n one) possessing a 40, 000
mol ecul ar wevedidit, ZG‘V&bdr'.]HlBﬁbcrmmmdIﬁﬂmp@t)&e\anﬂb?rroﬂ'dtg]ei)ggh%mmgsoo larﬁl f)n 5
conprises 73. 7% et ene oxi rising a nmol ecul ar
werght 20%%’8E§g%nﬁnetﬂca?%fd\ée'g% 10061 Tl By endenshas b iBied ng. an

| & d
B & age oL MUtAARAD kel 0 385 RBanbsllil Sfebite 1 seitriiAniow Al °

hydr oxyt ol ue o magnesi u stearate e sem
conpri ses 99:owtpri%as@l9I\Mtl Yseellatusea cetaterqomising a 3998%%<mtyltqdntemmmt and

wei ght . 10, bagbBebey oS i IRRg pe 450 Ngornl %%%r%eir%él%%ﬂ%rm‘i&c“' "
provi de a ;memwth\@roaabﬁﬁ@ﬁufm WRingthe*dh O@%r?p%rwmd%a% SN

Vi scosity whi ch is obtai ned by u5|n a Po N150
FOR USI NG TISIEstleMltrrlaanIe{amoadex off 4. 4+°/muemlg| adrugy Iagecoﬁwecmmtyasﬁnplshod for

adm nisterin 500 of. oxy a patient in need of pain
relief. The“&’é%h@oom?'ﬁe USZ'@)g 3&%%‘?%2\5@ conprises admtting orally
into the patient 1 to 500 ng of a oxycodone sel ected fromthe group

consi stiyhag of oxycodone base or oxycodone salt that is adm nistered froma
t herapeutic conposition, 20 to 375 ng of poly(al kyl ene oxide) having a

50, 000 to 750, 000 nol ec DISCLRSYRE FOROMUSING THE iMVENTIOIN/ (vi nyl
pyrrolidone) having a 5,000 to 350,000 nol ecul ar wei ght,

[000221] The invention also concerns a method for administering 1 to
500 mg of oxycodone to a patient in need of pain relief. The method, in one
20  administration, comprises admitting orally into the patient 1 to 500 mg of a
oxycodone selected from the group consisting of oxycodone base or
oxycodone salt that is administered from a therapeutic composition, 20 to 375
mg of poly(alkylene oxide) having a 50,000 to 750,000 molecular weight, 0.01
to 25 mg of poly(vinyl pyrrolidone) having a 5,000 to 350,000 molecular weight,
25 and 0.01 to 10 mg of a lubricant, which composition provides oxycodone
therapy over an extended period of time.
[000222] The invention also concerns a method for administering 1 to
500 mg of oxycodone to a patient admitting orally 1 to 500 mg of oxycodone to
the patient, which is administered from a dosage form comprising a
30 semipermeable wall permeable to aqueous-biological fluid and impervious to
the passage of oxycodone. The semipermeable wall surrounds an internal
space or compartment comprising a oxycodone drug composition and a push
composition. The oxycodone drug composition comprises 1 to 500 mg of
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25 and 0.01 to 10 ng of a lubricant, which conposition provides oxycodone
t herapy over an extended period of tinme. [000222] The invention al so
concerns womstibod4 f or admi nistering | to 500 ng of oxycod®ea/uses/as7pat i ent
admtting orally 1 to 500 ng of oxycodone to the patient, which is

adm ni stered from a dosage formcorrpr|5| ng a 30 sem perneabl e wal l

per meabl e t @RS 20 tol T & @4l offnw(alkamemw&)\namg 2850,00{xtA23.888 of
d |
compar e mont MeEiat REIGRAGS W45 me drdeRARyBIrb S HovitPAE06S to

conposi ti on.350E0Comptapddaraveight) andrpies10 h@ot@lubrlcs?‘a Iré((pul§EO| ng of 53 ;/\D
03/101384 PCT/ USQ3/ 16747 . oxycodone 375 of poly(al kyl ene oxi de
having a 50 COOPOSBIONERrORIISEsEY ke aramael S hYraged pobyg e Swgh af 2

pol y(vi nyl py ﬂélg?@ﬂﬁ)o@?gq S(ﬁ,O@@QoH@ O%@%IMIWE@@L}’@%Q%‘M 0

to 10 ng of "a l'ubricant osition conprises of a
hydr ogel polofmergsnsagenta@ ta75 rp@bf/hydidoy(ydhy!ceuuldm mo110 ﬁ(ﬁ)rr@lﬁf do

10, 000, 000 I ight, O t t,

nyar oxyal kyiekrath Byl Bofia o afwRgiBang o Eo1 GRS 20 apdordad bl of a
lubricant, and Redris |31Qh€‘35eﬁ{|p§rrﬂné’é’ﬁlé %Ilq‘éf‘aell\%'? Ptﬁé'&xx@@é’&?e frBrf the

sem perrreabl e wall for delivering the oxycodone fromt dosage form by
i mbi bing fl @mag@mmghynmbzbmgrﬂtmdrthmghethmlemlpmmeabie verisiatpetheddsagey

h d h
Coen coboe RS B RS RntO Tt ch RSN BeshEe dRn s sile ARtiaing "t e
exit, wher elﬂye pliSt @yﬁipofsn@nqaré&paﬂa a@lﬂqmw tﬁa%@&oa&ee e@mggmbﬁrtmou'ghe

oxycodone i's deI ivered at a therapeutically efféctive dose at a confrolled

rate over &hgexi, amm@rébpsethr@@gfbmetmmbm@s opeoatitrs) ofthg Wlosage defpn.che t he

oy one. TneSRRHRS RPUERR G Ir&ferdBali Eferle, S ALERER ORR Fi. T L <

are illustravefabkystdired petiod bf tiewi t h bl ack circles. This dosage form was
adm ni stered once-a-day, and it conprised 20 ng of oxycodone. 20 [000224]

Fi gure &5dedP@0223]he e %matsdtwé@%ﬁmelaémac@mcpépn@rconf:@mr@ng

oxycodone tr ?(?fﬁ]g%fﬁarc cdayse 18 afm&ﬂdor{{i%gonétﬁgyos% qeaellyfc(répl:bﬂ%ée 6, the

solid line crrcles denotes asnma pro _ _
invention's extmmeﬁirelm&maberfmmdesmtssmenmttms@bwﬁ@)solid\mlh@ vithasrack sed

20 g of circles. This dosage form was administered once-a-day, and it comprised 20
mg of oxycodone.

20 [000224] Figure 6 depicts the mean plasma oxycodone concentration
following oxycodone treatment on days four and five, steady state. In Figure 6,
the solid line with black circles denotes the plasma profile for the invention’s
osmotic dosage form administered once-a-day, which comprised 20 mg of
oxycodone.

25 [000225] The invention provides methods for administering oxycodone to a
patient, and methods for producing a plasma concentration of oxycodone. The
method of the invention provides for admitting orally to a patient a dosage form
that administers at a controlled rate, over a continuous time up to 24 hours,
oxycodone for its intended therapy. The method also comprises administering

30 orally to a patient a therapeutic dose of oxycodone from a single dosage form
that administers the oxycodone over 24 hours. The method of the invention

further comprises administering oxycodone for producing a first oxycodone
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oxycodone. 25 [000225] The invention provides nethods for adm ni stering
oxycodone to a patient, and nethods for producing a plasm concentration
of oxycodwoa3/1dt3e4 net hod of the invention provides for addriusosige7aral ly to
a patient a dosage form that adm nisters at a controlled rate, over a
continuous time up to 24 hours, oxycodone for its intended therapy. The
net hod al so cepaphiration indhe Maarea. ;hgecsud eigvajed exycqsanessancentiatien eut i c
dose of oxy i ngl e 1.0 xycodone
over 24 houtde PRRE AR e RaiRRI oSk Bopk eBhef R ihS Aidind YT oI

oxycodone f qo0g226iuci ngas nidbhs e/ fPegsiag 3petificAidr 8a3dAsEECBIddEd16747
concentration in the p ma, a second, el evated oxycodone concentration in

| as
the pl asma, eARPAMERLs; & is spAersierdwhakyatatioms ansheesificatirss May beagsleas na.
[ 000226] <IN : f ' i d ' : ' - di d
enbodi rre%ts,h%??'ﬁyﬁs;]kbun ééés}ﬁgo\gﬁm B@%@P@% |Og%§8§£r?gm&®§m?%§§ﬁg sf%r}rjnuatgﬁ e nmade
5 herein, iinwntiondance with the principles disclosed, w thout departing
fromthe invention. 57 WD 03/101384 PCT/US03/ 16747 CLAIMS W Caim 1. A
controlled rel ease oral dosage formfor once-a-day adm nistration of 5
oxycodone conprising: (a) a drug core which conprises: (i) an osnotic
agent; and (ii) a |l ow dose of oxycodone, or one or nore
pharmaceutical |l y-acceptabl e salts thereof ; 10 (b) a sen perneabl e nmenbrane
at least partially surrounding the drug core; and (c) an exit orifice
t hrough the sem perneabl e nenbrane which comunicates with the drug core
so as to allow rel ease of the oxycodone to the environnent; 15 wherein the
drug core upon hydration in the environnent exhibits a viscosity of about
50 cps to 100 cps.
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2. The dosage formof Claim1l wherein the osnotic agent is sodium
chloride. 20 3. The dosage formof Claim 1l wherein the osnotic agent is in
an anmountwooB/10e84 o about 25% by wei ght of the total dosageTfusosné’4r The
dosage formof Claim1l wherein the osnotic agent is in an amount 25 of 15%
to about 25% by weight of the total dosage form 5. The dosage form of
Claim 1l wherein the | ow dose of oxycod@o®lMS about 5% to about 15% by

wei ght of the total dosage form 30 6. The dosage formof Claim1 wherein
the drug core further conprises a polyal kyl ene oxi de polyner. 58 WO

03/ 101384 PQVEEHRR4:16747 7. The dosage formof Claim1 further conprising
an expandabl e | ayer which does not conprise oxycodone. 8. A nethod of
treating a dendi A eentrolled relassecral degagesions fooonee-asdayadmirsstratiaroof of
oxycodon corrprl i raI | monistering the dosage formof Claiml to
the subj §XX§% ﬁrg%gpgase oral dosage form for once-a-day

adm ni stratl on ofa) oxwﬁgr@rgwmfh sompiisdd) (@) a drug core which
conprises: (i) a high dose of oxycodone, or one or nore

phar maceuti cal | y- accelﬁlt)abl ansegmetia ih@@'éoﬂmj and (ii) does not conprise an
osnotic agent; (b) a m per t S ially surrounding
the 15 drug core; %(c) %Aﬁﬁ/:t%l r%:":g@&t] r°6u°§ﬁe§ @%‘Lém per nmeabl e
nenbrane whi ch comrum cat phawnhbettivaligiaggestabie saltsthergofal | ow rel ease of

t he ox codone tog the environment; wherein the drug core upon hydration in
the envi ponrrent Zt%)hl blatse?'ﬁ'peﬂﬁe@li)@d'ﬂ%mb&a%ﬁ ablsast p%r@aﬂmuv@ua@agtthqoo cps.
10. A nethod of treat HR&QO,%O adption in a subject responsive to the

adm ni strati on of oxycodone conprising orally adm nistering the dosage form
of Caim9 to t® sulapexidt orifice through the semipermeable membrane which

communicates with the drug core so as to allow release of the
oxycodone to the environment;
15 wherein the drug core upon hydration in the environment exhibits a

viscosity of about 50 cps to 100 cps.

2. The dosage form of Claim 1 wherein the osmotic agent is sodium
chloride.

20
3. The dosage form of Claim 1 wherein the osmotic agent is in an amount

of 0% to about 25% by weight of the total dosage form.

4. The dosage form of Claim 1 wherein the osmotic agent is in an amount
25 of 15% to about 25% by weight of the total dosage form.

5. The dosage form of Claim 1 wherein the low dose of oxycodone is about

5% to about 15% by weight of the total dosage form.

30 6. The dosage form of Claim 1 wherein the drug core further comprises a
polyalkylene oxide polymer.
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25 11. The dosage formof Caim9, wherein the high dose of oxycodone is
about 15%to about 40% by weight of the total dosage form 12. The dosage
form of Qveioan@3swherein the hi gh dose of oxycodone is 3@Cahsos/16047 7%t o
about 36.8% by weight of the total dosage form 13. The dosage form of
Claim9, which further conprises an osnotic agent. 59 WO 03/101384

PCT/ US03/ 16747 1he dosagstfeeniad Elaie & dudherr campidsing @nfeantabledayer a- day

adm ni stration of,,.: L SLNg. a drug core which conpri ses:
(i) an osnotic a&ehﬁ@fxg‘%%ﬂ@%@ﬁ?n%é?g)én\(l%éjgg%)' of oxycodone, or one or nore
pharmaceutical |l y-acceptabl e salts thereof ; (b) a sem perneabl e nmenbrane at

| east partially surroundi ntg t he drug_ core; and (c) an exit orifice through
the seni per feabl & MEARGALIGANGa condiighiniAitRiesd resransivetafthgy core so as

to all owrel ease b : Q«?é;\b‘?j ctofﬂﬁ'q vl - et n t | ease
i ndex issabout 28&%'@)@?88@5%@ (?tg%trol @3@ éfﬁgl se o'rn!t%?&rg&@gee&%cém for
once- a-day adm nifetm af Ctaimof to tte subjecidone conprising: (a) a drug core

whi ch conprises: (i) a high dose of oxycodone, or one or nore
pharmaceutical |l y-acceptable salts thereof; and (ii) does not conprise an

m ay _ _ t
osnotic agenpt s&d&datr@e%ermé%%m@&d&rﬁefm& @f\cég ryoﬁcg@r![lﬂtétbbn of

surroundi ng t he rug core; and (c) an“exit orifice t

seni per neabl e nepklyerdonshéarhprigiognuni cates with the drug core so as to
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pharmaceutically-acceptable salts thereof; and

(ii) does not comprise an osmotic agent;

(b)  asemipermeable membrane at least partially surrounding the

15 drug core; and

(¢)  an exit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;

wherein the drug core upon hydration in the environment exhibits a

20 viscosity of about 50 cps to about 100 cps.

10. A method of treating a condition in a subject responsive to the
administration of oxycodone comprising orally administering the dosage form of
Claim 9 to the subject.

25
11.  The dosage form of Claim 9, wherein the high dose of oxycodone is
about 15% to about 40% by weight of the total dosage form.

12.  The dosage form of Claim 9, wherein the high dose of oxycodone is
30 about 17.7% to about 36.8% by weight of the total dosage form.

13. The dosage form of Claim 9, which further comprises an osmotic agent.
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14. A controlled release oral dosage form for once-a-day administration of

oxycodone comprising:

(@)  adrug core which comprises:
) an osmotic agent; and
(i) a low dose of oxycodone, or one or more

pharmaceutically-acceptable salts thereof ;

(b)  asemipermeable membrane at least partially surrounding the
drug core; and

(c) an exit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;

wherein the release index is about 20% to 100%.

15. A controlled release oral dosage form for once-a-day administration of

oxycodone comprising:

(a)  adrug core which comprises:
(i) a high dose of oxycodone, or one or more

pharmaceutically-acceptable salts thereof; and

(ii) does not comprise an osmotic agent;

(b)  asemipermeable membrane at least partially surrounding the
drug core; and

() an exit orifice through the semipermeable membrane which
communicates with the drug core so as to allow release of the
oxycodone to the environment;

wherein the release index is about 20% to 100%.

16.  An osmotic drug composition comprising a high dose of oxycodone and

a polymer carrier and not comprising an osmotic agent.
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