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| NVENTION 5 [0001] This invention pertains to the controlled delivery of
phar maceut | & ozagsgat s and nmet hods, dosage forns and dewwEggsobhg@sefor. In
particular, the invention is directed to nethods, dosage forns and devi ces

for once-a-day controlled delivery of oxycodone for the managenent of pain.
10 I ncl uded ar eDOS§ ORMISAND CCMROSITONS IFCROSMOTIC A Ehi W ges of

oxycodone. BACKGROUND OF 'I Mﬁﬁ@gﬂ\‘mdone I s an anal gesic
with its principal therap ' ain. Oxycodone is

I ndi cated for the relief of noderate to severe pain such as pain due to

surgery, cancer, trauma, biliary colic, renal colic, nyocardial infarction

and burns. A pharmaceutically &éﬂéhﬂﬁﬂkﬁiﬂﬁ&ﬁﬂé@ﬂornl for oral

adm ni stratd on of oxycodone to provide anal gesic therapy beyond its 20 short
half-life a a controlled rate over an extended period of tine appears to be

l'acki ng i n t hqopdygr mac qHisiig@intion fertant toahe adritdlled 880ely ofhe phar macol ogi cal
and nedi cal properties of anal gesic opioids including ox codone are known

i n Phar maceut iRParmaseptiggtagentsand mgtr@ﬁs dosage fopms angdevicesdberefors In 1985); and
The Phar nacol | 5 th Ed., pp.
485-518 (1990@“@' 'ﬁ?ﬁsﬁerﬂ@ﬂﬂ“ Gected Leﬁsﬂ"@mé’c%:t?%% ?an‘érenterﬁeff&

adm ni stered mn;zaediayeomtaoueoﬂamm omxymdnnéﬁormmmtanagememwfpaihhe onset of
action of orall (ggm' ni st ered ozé_codone I s sonewhat slower _w th anal gesia
occurring W t HiGudedare campositions °5m9t'ﬁ9ﬂ'ﬁ’ﬁrypﬂ Xamingidesa@es ot |ife of orally
adm ni st ered 'dW%l'oﬁée rel ease oxycodone is about 3.2 hours. 30 Physicians'
Desk Reference onpson Heal thcare, 56th Ed., pp. 2912-2918 (2002). [0004]
Prior’to this invention, oxycodone was adm nistered in conventional forns,

such as a nonrate- control | %%C@&HH@E?QEIIWEIQJH%\? 1 22 Novenber 2006

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 éppears 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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WO 031101384 PCl/US03116747 rel ease tablet, or by a dose-dunping capsul e,
and usually at nultiple, repetitive dosing intervals throughagsvdntRr 4606
Oxycodone is also adm nistered on a tw ce-a-day basis with a controlled
rel ease mat woosslihem Oxycontin(r). The Oxycontin(r) paE@ssosicrdzher apy,
however, continues to lead to an initial high dose 5 of oxycodone in the
bl ood after adm nistration, followed by a decreased | evels of oxycodone in
t he bl ood. wa@aasenablethbrsbymwdseaiumwng)c@lsulecamdssdaw' atemndltipiencepetitive4- hour

period due to the t Si n I men (of0) Qen |on di fferences
i n dosing pat tdé?'%‘"g’@%@ E%Pq?‘?)e g%’e @%&?Qﬂﬁﬁ'sﬁ‘i@ ieé'e PN 43dni ni st ered
drug, which i swite-gRlapbasié Wil abhtelied ra@esRThatrigd s&mmwmﬁn%wm 10 dosage
forms. Conventjonal gosage forns and their m)de of operation, including

dose peaks an@xyeantiaymode pitherapy. howewer pontinuesrtedead focan initial kigl é@se

R ot ou BeoPolkoderBl &“%%@Qjaﬁﬁﬁe%ﬁ%?%r'%'??&%”ﬁk' SJ%B&S?%G 1984), Lea
and Febreger, oPbxycedtmeriira;blavad Mdoredlep, thisdleak bAd h GocupSiwict’duning 15
3,598,123, both issued to Zaffaroni qﬂEOOO Pur due Pharnma presently markets

an extended r @& r gerigd dugde Hedwicerartiay dasingIeaines, Thrwoprentiatiey represent ed
by US Pat. Nogiffardtés ﬁ\qug g%?t(lérﬁs Qfé’et%&'?éd B(tﬁ% 8}e§eﬁ&dérﬁaé€s@nf‘.9 f

admnlstratlontvvlcea di'scl bses a "once-a-day" "oral
sust ai ned rel @Qmmmlmdgeug‘ which iscaomajor disadvadagex gssodiated wliths thesé pdoras

achi evi ng BXi qum b ood cent ation from to 10 hours after
adni ni st rati of° ??ﬂft n@?rlé!e'? l?&ﬁ%ﬁ?g% Qripa aBPM'B?éS‘?&P fBent rati on 24
hours after a‘iﬂﬁld@ﬁrﬁdo%&'p@@ks dﬂa%ll&fs’ an%%bu@séﬁ iR PHapha2Ufical Beitmess," at i on
profile continues to exhibit noth g nore than 5‘6’e‘1’a_y_d_’r'|—r'§t_—'order

del i very rat ePsﬂmmgtam. 1t3th B, pmﬁﬁﬂﬁ-& @ﬂ&BQ)aMaCKiBQbJQBIng@m Feging a single 25

Concantrat | on el B0, e SRR L O e

concentration

dosage form dlaﬂdﬂﬂe@h@&r PIi'lWé&ﬁzhaTbﬁd mcwns' PHRAtsNR\B B9k 19P apdch a pl asma
concentratlon profile is that it continues to provi de a significant peak

and trougH of s beth issuediioyZaffaPni.nr oughout the day. The peak
concent r at1 on.fogis)" {1 ARl bREARAARSAL B réjBadd gher {han

therapeutlcally necessary an e’ ensui'ng trough ower than
t her apeuti cal Idpsmfﬂfmof eycodonef Oryt:bntm? rapmemtedlby USLRdl lsio. »n672,86& conti nues

toresult in %me 8xycont|n is {ndl%(a:ttea for admlmstratlon (ta'wnce a day,?hg%gfle%?

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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2 22 Novenber 2006 WO 031101384 PCT/ U503116747 fornms. Nanely, sedation from
over nedicating at the peak concentration and breakthrough p2aNoveasb¢r#®06
concentration falls below the efficacious |evel toward during a 24 hour

dosi ng regi n&¥Q03/WIgsi ci ans' Desk Reference, Thonpson Hearwsesas®d] 56t h Ed.,
pp. 2912-2918 (2002). 5 [0007] Ocher patents relating to Oxycontin(r)

i ncl ude US Pat, Nos 4,861,598, 4,970, 075; 5,226,331; 5,508,042; 5,6549,912;
and 5, 656, 295. fOfm%s"éarB%lYéﬁg%t'od‘leQf’l‘ pyer medigating akthe PRk poNGeNEALQN Qﬂgsage forns
for delivery o [ 0008]

The art is furtt{rﬁéekrthrag%rrﬁe%hééﬁmﬁitéﬁc g%dgﬁuor?fagl%?@@ té&éﬁicia?‘@’lgg&]ft%@ghe 10
controlled rel dmmgadm hol a.d osingeneginuesn, P&melmaas DHSkIRefeIem iTaompsdn sust ai ned

rel ease dosage rns f liv n drugs exhlbltlng short half-life
my be known, FfCAEe 'g‘f ﬁéyfggfi(gbﬁg biy delivered fromthose dosage
forns becag:semb-,]sol U%&\éltb(ater'if??él&ﬁrp'te ORYEUTBRS Peiude RBoB A BIBE‘. and ot her

physi cal, chem cal and Si o | ca araneters that may be unique to the
drug and the $5611'é&834c9‘70@55i 5/32&33’{ (5(&08]04&55&1@& and &,698,28%f sust ai ned

hal o1 e may. DS BEA® distoie il aRaed lFsE ueBieTas Yok HPBEet - om ¢ nose
dosage forns béZhoFeand dsadtutddseonce-aRfafldeking. processes, absorption and
ot her physical ., chem cal and 20 physiol o [Nal cal paraneters that may be uni que

to the drug an{fo0 ﬁb rmd'EhQﬂ"t lsd'éﬂthe\'iéﬁp}‘-"te bdﬁéﬁ]ﬂpﬁmﬁ ofidepage forms fafdhef f ect s
associ at ed g t Ee oﬁﬂﬁ?mgt:‘leuh?ﬁqgaﬁtgr‘WIﬁlgl e\{agﬁﬁl%f sﬁ&gﬁl pation,

appear to be re at e concentr evel's restricti ng
the ability toreehse ﬂoﬁgerfomssfonmmenhy deytainndreg amﬂntlna&hoﬂlre&anfe mage. [00011]

Devices in whigh a dru sition is livere suspensi on or
sol ution from 5 € Kpayn. "g deﬁ'\‘ﬂf"@&bﬁﬁuﬁ%iy delvers W@Hs%a?fegﬂ?af | ayer are
described in ENgfe 5, 620, 705;
4,931, 285; 5, gg%c%gz%@fﬁﬂ%bgn tab%h@gn%cgél,ls%(s) a;b4§%?§glﬁ%gﬁe?§%ces 30 include

an expandabl e ph@Wcalayéphmmoglcaipar@me&e]eﬂ'latmaycbanniQuem/tm dregangtheneabl e
menbr ane. C I,hstances, the drug |ayer is provided
"8 CHichE L adiNeY

[0009) Although a variety of sustained release dosage forms for
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, coristipation, 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;
9,620,705; 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



with a subcoat to delay rel ease of the drug conposition to the environnent
of 3 22 Novenber 2006 WD 03/101384 PCTI US03116747 use or t Q2 MNoveimaer 2006
anneal ed coating in conjunction with the sem perneable nenbrane. [00012]
Devi ces i n wwoolasdr ug conposition is delivered in a dpcrakestend?from a

| arge exit orifice by the action of an expandable | ayer are described in 5
US Patent Nos. 4,892,778, 4,915,949 and 4, 940, 465. Those references describe
a di spenser f ovsedita foeniangannedled edating én canunstion wittithecsemiipermeahle of use t hat
i ncl udes a sen?'ng%msabl e wall containing a | ayer of expandable materi al

t hat pushes a dry @Pﬁg | ayer out of the compartnent formed by the wall. The

exit orifice ij000t2¢ devDéwcessn wni@ﬁbmg'b@ddapbsttfeﬁ iPddiReddanaldey stake t he inner
10 di anmeter of the conpartnent fornmed the wall. [00013 il e dosage

forns del i verifﬁ@ﬂﬁﬂﬁfgqesigoréftsmbaémqac&nnp an gxpandable fayereier describeddni n the dry
state may pS°Vp§?ﬁ§e‘ﬁgp§g'f%§y2§r7%§‘g,@g§,§4§’5H@4@X§r@g$ gﬁésoe' RRGERcer 1 od of tine,

t he exposure o envi ron use nmay result in
agi t at i on- depedeberie 4 dispersser fur délivedng 8 denéfitiab agent Iban envitonaieatofasei S

difficult to cgntral. Accordingl it may,L be advant ageous to release the

drug as a sl ur&'ﬁ*'ﬁ?‘“@’%ﬁsﬂﬁ@@'%‘ﬁ‘*‘@twqw"é@'ﬂﬂﬁ l@we@f@}p@wﬂhﬁ%m@ﬂa' rate of

expansi on of t ' | b fH i he dosage
p that ﬁ@séﬁhﬁdrgﬁ’bgfefér}@ gﬁ%@%ﬁﬂpﬁ%@%gﬁf}ﬂrﬁ%ﬂ)} {HeG#all. The 9

formas in accordance wt e prior art does not
addr ess t he paexit arificein the deviceis substantially theGaohel diameter ad thedingérng dosages of

d . Xhe ' f | at.i f I to high d t
et escod. By BB LB omParinmiurEied by e allur eosed’f or mui ati on | seues
related to | owoeofsjhi ghwae B6sdde fFERdlifering W% G105 chipbsiféRtcARbe to provide

the desired therapéutic release rate profile in “order to produce the
i nt ended bl oodePiraementcalse it thedrystate mayiprevidesuitableoelasernbdrig o¥erd ns a need

cont rol 1 ed r ol BORIO8) BEIGRPS T 8 3Bosynd b The B A 10 B8 dributbmtat 8°0er  ou
of time to redusembjeesaltinaditatién-tdpendentiraleaseaf@inig thheih sbh patient is

exposed to at an articular tinme and to increase the tine between dosing,
preferably ]3 0 S'B%I‘H%t?’l&e%ﬁdﬁfﬁ&u"otﬁ@@@-i Agcardinglyydtmaybe advantageous to

release the drug as a slurry or suspension that may be metered by contro! of
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
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[ 00016] The present invention unexpectedly provides both a d?2dgeehberr2006
conpri si ng oxycodone and a therapeutic conposition conprising oxycodone for
t he conti nuowe oimmagenent of pain over 24 hours. (00017PCTHE03IFEEent

I nvention discloses a novel neans for delivering 5 varying doses of
oxycodone usin&oa drug conposition of only the druy mer _carrier and

! ( , a . poly
varyi ng amount 0%t6] 53 tTﬂe(Prﬁ%‘@lndﬁnt&’"p’&%ﬁQ%ﬂd&fPTOY'g%eqF@ drisage fMhy dr at ed
drug core for [ | & )@éo? he benefit
of this syst em&?!idrn%‘)ﬁgibxﬁodéﬁggﬁdnggw egééjggﬁ(gcﬂg%dnsr‘tpﬂe&g{gﬁ?itﬁ ﬁcgn 0 og%l ubility
enhancers or pférthedohiireogs mahbhgementiof pdin oegr 2dcharrsiest abi l'izing effects upon

the 10 system system may al so i ncorporate other excipients including
bi nders and Iwggﬁlants RregRM Inyentiondisc gsgmpg@trge_anpg@’dgq&lyerﬂge present

i nvention usi |{,grﬁﬁ9 ao%g\b%ysg?g%?e leég{\g agg,gg\gg@?agﬁoﬁ/@frdﬁmeiqﬁ%% of oxycodone

froman osnotic delivery s oxycod cl'ude oxycodone
in the range opolghencarer asdvarying armouatstef salbtoprode a iparticklar visensity of dosage

form preferab -10% oxycodone I.ght.. raditional 0s i osage
forns rely upoh%trﬁgr%geg‘;qﬁrﬁ%:?rg%r&ﬁ%’q@ﬁéﬁ? ?1(}’@ a}él&?es,lrgg relg%eg%geecr t he
active agent f berefit bfehid @psia i$ hatit dodsvry 8eperidipon theiddditicryofaolubilityy codone
creates an inconsistent anount of active agent delivered utilizi nggl

tr gd: tional os ﬁ@lﬂ"@?fé@sa@é"mi&ﬁﬁ.ﬁﬁpﬁwhi_ﬁh Mgy hraver destabiizing effects wpan; tBs i
potyrrer carti ePHgY LR oy raY B i eBeRE o Bl o C 1o

delivery from ahklubycantswithouD@d)ét8liousieffeets. doses of oxycodone incl ude

oxycodone in t{bg range of about 15-40% oxycodone by weight in the osnotic
dosage form pkEP¥labl y ThepmsemdaveRtierudiizrs dovRbmeaes fopgelivegher drug |
| oading, the PeafiniuaseddreRyceaofifibrm ah esmBlic BeiERAISRT AUHN Bogesirt h Lhe hi gh
concentration of ug I n the drug ayer conposition require a formnulation
t hat ef f ecti veP¥ycodone intlude exycadonedn theirgige of @bout 15%oxycatione byThe present

enton TRl i S oSl oo HOERR 1D Bl BORL g e o7t W
del i very from Thelitenal 3oy dbsugedaisiealy upen #ié solubfigpofitte attivelgeAior and
t hereby increasing the hydration rate of the core.
release of the active agent from the dosage form. However, the solubility of
oxycodone creates an inconsistent amount of active agent delivered utilizing
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



[ 00020] The present invention is further directed to a novel release rate
profile designed to provide efficaci ous oxycodone therapy ovzl Naderhlxt2606
capable of utilizing a conventional tablet shaped dosage formw th an
optional , 5W2BIN$senber 2006 WO 031101384 PCT/ US03/ 16 PET/USHY 167 ef er r ed,
drug overcoat for initial pain relief. The dosage formrel eases oxycodone
for about 24 our? after admnistratjon usi | late rel ease drug

) n n i med
overcoat del i Q¥etelrad. dBigqvsrooa OH!"G'Q'RPJFTQV@?yﬁ@cﬁW?%*%@rF Peafter until
t he core ceas ; (A AR knhvention is
5 characterize .c%d}ng?ﬁ[%égtt%fggﬁ;@%eﬁo go%ﬁ%ﬁpghgr?amg&g‘agﬁfﬁ%as& to 18
hours and nofwgpvertesatdblivernandtomtrolledrdrag deliveryTdontiowisgtheréafteruoll t he present

i nvention is rther. characterized havi ng. Crax,.occur at greater than 6
nours  after Ui ceaseh pareats &RG, JheyBiratiomm ol bprtet inBLidHE o;

pref er abl ysaf tiedracteklzed 8pd Hhsat o6t 10R20tHEUELarid drefePalily PBtE18hbUret t er bl ood
pl asma concentration 10 profile over 24 hours. The profile is remarkable in

that even wi t ANGMoReRfefaradlycat abautelhoues Jtherpsagem formiof theopresatt ant rise in

pl asma concen i | I as raf i S not occur
until at Ieas["qlg'g'g{ﬁg fghﬁ%g&?@i&%e?ﬂ#%&r Bsé@ér?nﬂ" STa g??ugﬁ?ﬁ%g{gfrgr&darﬁ?g&grgeater t han
12 hours and aftertadministiation (prafemblyegredtér thanil 3 hadirs @hd atbst preférablyiafter Thi s

novel profile, unexpectedly 15 provides efficaci ous therapy while maintaining
drug pl asma |é§én§ bPé%ﬁSéﬁ%h eéaa to ergatea flatigeblaed plasma £08ERREAIBR Wit h hi gh

bl ood pl a ' I Tl ' ' (Yol | so
provi des gg& hg@?’séeogy%{f ??@%c@wéva\#'t%ﬂlgdst Qhﬁé@'ﬁﬁ?ﬂ%bﬁé@g’l}‘g Héﬁ e\t/jm%%fout
sub-t her apeut Feledsk coatirigeard iés cgnoomRtart ristn plaspsacancentvation, te utilizes a

sem per meabl e_penbrane 20 _envel opi ng.a pi-layer cor ont ai.ni a first drug
aver . cont at NERGCERDcotRSS Sireoheich i o0t Sinur S abRRN B s21 e | ayer
referred to ahodrsaftéridmihistration ﬁ@f&ébly‘gﬂ]raﬂepﬁmﬁﬁt12¢\oa&€éﬂdsma§ld no active
agent. An orifice is drilled through the nmenbrane on the drug-Ilayer end of

the tablet foPrefgrabiwafier 1ochauesaitesdministration.vEnis aevshprofile unexpediedly onment . 25
900221 L kel RN X haORIL ool RURATRA ") Lo
the menbrane teredacecsie éffdctsabsoeibied dhith dighi bisod flasnid corenpretidr leselaf t he
Fggg; atn g 532? " F\Qeun%fxg?ileﬁlvlelr}; groﬁlz a}sgeprgv?dre% Z%Ohrcl)%}'sl cEfue%%tagy w}mtl)t?t hclgga}\us es the push
plasma levels and without sub-therapeutic blood levels.
[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 réferred to as the push layer
containing osmotic agents and no active agent. An orifice is dritled 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



and the drug layer to hydrate and formviscous, but deformable, masses. The
30 push | ayer expands against the drug layer, which is pushed _qut through
the orifice. The drug layer exits the systemthrough the ori fz?cl,@"leﬁlbﬁhg)%
menbr ane atWOoPd®WiBane rate that water is inbibed into PERUSBAE4T The
biologically inert 6 22 Novenber 2006 WD 03/101384 PCT/ US03/ 16747

conponents of the tabl r I n intact duri e G transit .and. are

/1 nat ed _aGorTPSRp ot el ramaRgardiing Bt Giasst and e piseRERE o [ 00023)
The present i BygabicPShdilDIcHRMWiBNASOIILRE Bfte RoMP6iRents. day dosage formthat is
t her apeuti cal lé effective while producing fewer side effects than 5

i mmredi at e and{0BR2¥ndedrhegiresentinenrtinpds designedio be arancg-asdhy dasegered nul tipl e

compost 1 on- ~SBRRLE heraPefRRL R REHe 8 P TRy R i P8 s ana” ¢
100cps. 105[ ORfiRelatd anched@éitRd raleass dosaly® foris Pstahtly AdrAiistérad arilliple ses a drug

conposition conprising a drug oxycodone, a polyner, and varyi ng anounts of
salt. [00026]timespaidaher aspect, the invention conprises a sustained rel ease

dosage form dtqg.r r; < i f time at a uniform
15 rate of rgﬁggisﬁ thgn8@%%%@%&%%9@%8@5@&?&5%@%gy 9 anot her aspect,
the inventi oncompusttios esmprisine) dihgtirated viscesity iohbetweem abouti5osps andt subj ect
responsi ve to_ gdm ni stration of oxycodone, which conprises orally

admi ni steri ng“?%p?-he subj ect a dosage form adapted to release the conpound
at a unifggm of rgl rd : i me. Preferably,
t he dosaggéf 0{02162}; adn%ﬁr?ﬁg@g?%%%gtf g'leﬁg,géﬂgggrgﬁﬁé%%n%so%gg{d In still

anot her aspeccgmpdsition coraprisirgna daugmoxycoesne, aipolyer, and varyingramcustsaj a wal |
defining a cogpar t ment, the wall having an exit orifice formed or formable
therein and at@%teast a portion of the wall being sem perneable; an
expandabl e | ocat I ﬁ,f]gm ideS iR he exit
orifice and ?%g?%dAi d clgm{r?ibggﬁe%hﬁﬁvaqt tﬁi@gﬁﬁlgggrmaﬁ%ﬁ)@%én of the
wal | ; and a d¥esgge forevadaptedtte tbledsetover a prolanged periadeof timedataceniiormhe exi t

orifice, 4he iy LRLS! nEURpbII Gl biorgoPound oxycodone.

{00027} In yet another aspect, the invention comprises a method 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  from the 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/mi 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 [Crnax - Crmin)/Cmin is 2 oF less.
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[ 00029] I n another aspect, the invention conprises a nethod of treating a
condition responsive to adm nistrati on of oxycodone, which ca2piovember3ID06
adm ni stering oxycodone to provide a steady state bl ood plasna concentration
of the conpoWAd¥visibet ween about 5 ng/m and 10 ng/ nm f PERUS32G4hy dosage
formw th the proviso that during the 24 hour period after adm ni stration

of the dosage @Jmthe quotient fornmed by Is 2 or less. 7

22 November 20880300 0:37“2@1‘98%!1ﬁ‘é‘ﬂolm%@%mtpémpeﬁ%bﬁm%‘ﬁ"?}Pt di d not
appreci ate thaj c&\ﬁﬁ(ﬁd&gqaga%ﬁﬂhsgge fBHEr irtd Q th agan&'cBH@E§1.6ﬁh§a§@1éérosage form

or |ntoatherapeut|c co n as clarne rovi
ef fi caci ous arhﬂrgnamatpmhrdeapﬁrcamms dhélgesia itiseraplyhey ep 24 diou s tThecpndr arbt

' f
avai FSL?Zecﬁnpé’r?g&%@p%%’%e‘;‘%ﬂg%g‘e”&b%?ﬁﬁ@hﬁw%%"ﬁé&'w{ﬁ»@rp‘)“ rbea&@ BRI ot her
| ngr edi ent s5 SUsilabfe HnRRIMAHA Ysniddal sicBCEpdIf geten delivery

associated with side effect's and breakthrough pdin. é00031 The prior art
does not make iBFedients sustyavamasmagantthabreducathepeak apdtrpughkdelivaey oxi de, as

ot o1 5 compl Se00tE it 38 o8 a8 BRSRLBWAB DRG0 "bccome | mobi 1 6 and

trapped in theloom!qal kythenrioP it dees Rdt sfakelobFolbrblonidpmulateddatheoul d
exhi bi t unacceptab e swelling in the presence of ‘agueous, i ncluding

bi ol ogi cal , f |m)@lkdhaeron@eewh@ rrzﬁsg@m%rnéhats@nirodﬁ thedeleass 0bAXyERdoNeoxy codone

fromthe p% yaﬁwgaggk éé{edcﬁgde':g lex {: 35‘%’9?49 %@P@&)rﬁe coyl?i pol yal kyl ene

oxi de, can posses ransrt uman body
t enper at ure, wbecomel rmﬁﬂsrleaamrépmmlmme rpolyabkMeWOXide iatsos tedpalyalkytemei r onment .

Addi tionally, ertres of cod npe and pol yal kyl ene oxi de
exenpl i fied by°® ’i'qe?egoé’ |%PF‘§¢P Bgdmip erW?ﬁ%‘F?&YR‘}‘I’@H@ oxi de, the

burst or |ag RlGA b{éfogfééVﬂﬁiQ%ﬂ&tHé?thﬁﬁ%é‘ﬁﬁ%%\% c{?’r‘élé‘fse@f'lﬁ'ethe oxycodone

solubility in a 20 yl ene oxi de "h attest to the
nonobvi ousnessoxXyfoddne frpnetberwlyalkvleeeroxrdm qutmemmq oSthagehsuch q5r esent ation

composi 11 ot t redAGEnedHEe. st RRtR L dRrRtpt turrants bAGH8ERge 1 or m
and control | edbddyl tempérafiRé, rwwfcﬁlééd%wdyﬂsﬁﬂlﬁgl@o%oa@@ iflsBich aapsul es, elixirs
and suspensi ons. These conventi onal dosage forns
environment. Additionally, the properties of oxycodone and polyalkylene oxide
exemplified by the crystalinity of oxycodone in polyalkylene oxide, the burst or
lag effect 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
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and their acconpanyi ng peaks and valleys in blood plasma concentration do
not provide for optimal dose-regul ated drug therapy over an ExNew&gserpe0s od
of time. Oxycodone as delivered by the prior art is dosed two or nore timnes
a day, whighogpgssot lend itself to controlled and SUﬁéﬁhgggﬁjﬂhher apy. This
prior 30 art pattern of drug adm nistration indicates the need for a dosage
formand for a therapeutic conposition that can adm ni ster oxycodone in a
rate-control | efle pigrsst. Thelinventiexprevidesiameral, eelatpfelyt éasp té administerdsodeonst ant
therapy, and elimnate the blood plasma concentration peaks, valleys and
mul tiple dosi nﬂ"ddﬂa’g‘eQQme&r 2006 WD 031101384 PCT/ US03116747 the prior
art. The invention provides an oral, relatively easy to adm ni ster node and
manner of oxycodone. BRI EF DESCRI PTION OF THE FIGURES 5 [00033] The

follow ng figures are not BREMDESCEBIPTIGN GMEHBFGYRBESforth to illustrate
vari ous enbgpdi ments of the invention. [00034] Figure 1 illustrates one
enbodi nent 0f a dosage formof this invention, illustrating the dosage form

prior to adm rypgdgaqt | OnTﬁe%lﬁ)F\)»ﬁlhﬁe)félgﬂgées are-het cﬁrgﬁﬁ_:fél;caﬂ,%ﬂ%rgsét'fbi‘tﬁsfor ates the

dosage formof Figlre 1 in ope ction, depicting a dosage formof the
i nventi on conpifistiategvasinus embediments of theurveatiophar maceuti cal |y accept abl e

t herapeutic o ne osi.tion, 00036]. Fi e, 3 illustrates an opened
vi ew of draw ﬁéﬁ%ur eC@éT'Prei%I"F“l?g'?treﬁtof‘ﬁﬁmgo{ﬁ'ﬂ?ﬁggq‘ %(?Sﬁ\_g? ﬁ?rg}?ﬁf"ﬁy conpri si ng
a oxycodone coipstiibh, iRudtratig the dbsaRAGMPPiorddadmipRtratidr 8t sibjédtacement
conposition conprising neans for pushing the pharmaceutical oxycodone

conposi ti oA0f r@A035le doSaye Zribistrates throdesape farguaf Eigure 1 iruepengdes” a dosage
: ed by dhis in ! T ) oot ant o rol
xt o1 hal - over cston g MERLbaie ot trie nidhaR el gER iffmafi* 2 - Lo o2

nmodel s t he neahouyskdspharmageatichiin aceaptabintherbeotic oxycsfonk ¢ofrpositiosi ngl e 20 ng
dose over 24 hours with_a 3 ng oxycodone overcoat and_ 17 ng oxycodone core.
[00039] Fi gur el08038)del sFigwre ﬁ@ﬁa#@meww@wﬁ@awm&mmam on profile for

a single 20 noj8QR6ngY Qbsagt B interfdily ThmpAting s Bkitodbhdcémpodibn and a

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 axycodone core; |



25 oxycodone over coat and 17 ng oxycodone core. [00040] Figure 7 illustrates
an average release rate profile (release rate as a functi omdDNolédBar 2006M a
20 ngy oxycodone dosage form having the general characteristics illustrated
in Figure 4, wéldfis ﬁB nmg oxycodone overcoat and 17 ng @¥YgResARascore; 30
[00041) Figure 8 illustrates the cunul ative rel ease of oxycodone over tine
froma representative 20 ng oxycodone dosage form having the general
characteri sti qeo042) ust rrigure iillustratgsi tie perudnt Peleaskd per hourcedaseprfiler coat  and
19 ng oxycodone core; 22 Novenher 2006 WO 031101384 PCTI US03/.16747
[00042] Fi gure(reieasmr@tgtaﬁatfe@,chpﬂ@f H@P);%frqumoaa&@%m mae foem B2 prof i | e
(release rate sage form
having the getﬂgﬁe?érc@%g%gﬁcssmdg?te Ius ra?ﬂ\gmaﬁ ure I\C/jvlé)th alng
oxycodone oveouematmwmjﬁgngymdgm)cmae core; 5 [00043] Fi gure 10

illustrates.t Ia r se 0 one over

reprosent at T vaiREy owisadfiRgEdes ihaciiNe FigAetnd oxuEionp Over”
characteri St'CﬁnéfrbM%tré?r%Qntéﬁi/e'ﬁo%é Sx%o%ﬁé”ti&aﬁe FImhaYFRARE Gemerar coat and
76 ng oxycodone core; 044] Figure 11 illustiates the “perCent rel eased

per hour rel ea@@rqntmstl¢sellusnete0nreFkgaeae4wrilne4amg axyoad@tewermattandiﬁ of
oxycodone for %& nﬂ}ogosa e formhaving the general characteristics
illustrated in 06 ®h a 4 ng oxycodone overcoat and 76 ng oxycodone

core; [00045] [ooo44)e drﬁgmegmuugﬁé@sttﬁ&ré&ﬁéléas%atpbpﬁburlrbleas@a:rom in
related figures are identified by lik unbers. The terns appearing earlier

in the 15l18peleleassaatesss afvaction of h@ea@%@wmﬂne ford30 me dosrgefory hayisdir es, as

e e e s L R ST BREH T ccen

| nvention is besdrcoanded F8 mgdbxipgodoné eonce to the follow ng definitions, the
drawi ngs and ez&gg&gary di sclosure provided herein. Definitions [00047] By

"dosage fornt ant 1@ thediawngdiguresan é@ﬁﬂfb@“@ﬂdﬁeﬁﬁns #relded ce conpri sing
an active phar fiReeUL feGRintiREEBY likeHiffbeRS TRMEMCApeSfindearlier in the

15  specification and in the description of the drawing 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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device optionally containing inactive ingredients, i.e., phaRgeHbdsabby
accept abl e exci pi ents such as suspendi ng agents, surfactants, disintegrants,
bi nders, dilwe®sd ubricants, stabilizers, antioxidant gcr@8§3RéME agents, 30
colorants, plasticizers, coatings and the like, that are used to manufacture
and deliver active pharnmaceutical agents. 10 22 Novenber 2006 WD 03/101384
PCT/ US03/ 1674 700048D48] Byy'altvetagest” adrigt, or "Cotipegind” ioméanbapagent, drug, neant an

agent, drug, or conpound, having the characterjstics of oxycodone or a
phar maceut | ca|Womaelmdiaa(mgéh%egﬂaqwﬂﬁ PXYeQ "?I‘Pé?é’gf’r.m?%’(%@%}" By

"phar naceut i c@&gp%&%ﬁha&%mo@gﬂ%%&t lon salt"” or 5 "pharmaceutically
, I C

acceptable salt” are used I nterchangeably herein, are neant those
sal ts in whi cH00048) ani By "pbarsaceuticaliyzacceplable axidadditionsatt’ gr t o the toxicity

ohar macol ogl o aPraTaCecal ocptabliafaubion3re el eBlHatesab EB.HA
Exanpl es of phaesmadbisamd ihWwhichaRe bAibh aowha%oﬁthaate%igg\imsaﬁ;]%tﬁ@r the 10

pur poses of salt formation include but are not limted to hydrochloric,

hydr obromi c, hpdeityi asgharmasologicel activibtaf $1e saltnand, @s suelhdkey are hosphori c,

nitric, nucic,ld | oni . 1 §4 e "sust ai ned

rel ease " is n%haaﬁ'f'g@hde@%' gwﬂfﬁiéeﬂﬂ{%éfntﬁ? Rg%bgso?wbéxgg%io%g%%oﬁé% agent to an
envi ronnment  ovEXansple¥ of phaaeateptivalipscceptabletifs that Hre usefarfestheons "exit, "
"exit orifice," "delivery orifice" or "drug. . delivery orifice," and other
simlar exp! esRIBeses ohsal Aionrcudeut arefiot iwitegite hygdraeBlasier . sel ect ed from
t he group conspsitd f o ol hil cg:. and a bore.
The expressi on'll a %%ﬁc?@&@gagﬁqﬁwﬁ%gg?@? fnléh?%hrchgﬂn s@& ba‘#’@?’r‘%bl e froma
subst ance or pmuygicHsethibait, paimitie andaitesol ves or is | eached from 20 the outer

Yo the quant | (OBRICT GB¥ uElaled peie BMEBR R TR ANGHDYS 1 | o, e g,
Fosnod e, AAOHErATERSdass htichhl i s e goRage (2125, (o1 (119
i.e., a qudhtif090%t] dr uthe expressions fexiih exitoriflos digeliveoy anficer oL'drugni t ti ne
measured under ; 4RBL AMRLEE S NS ikt axSH0SkinL, s iy baRisSa herirtinalds
a member selected from the group consisting of a passageway; an aperture;
an orifice; and a bore. 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 VI
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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di ssol ution tests utilized in the Exanpl es descri bed herein were perforned

on dosage forns placed in netal coil sanple hol ders attac%tv : er§§>6ype
VI1 bath indexer in a constant tenperature water bath at 0K

the release rate solutions were injected into a chromato h|c systemto
quanti fy 3&'({"% Bount s of drug rel eased during the t 4 ‘%ﬁ’ Sit’er val s.
[ 00053] By "release rate assay" is neant a standardi zed assay for the

det er m nat | ofy @it 6BHERRS b Blod T AEROUIFIy LEATHIE ifisage form tested

usi ng a USP erv rel ease apparat us. rstood that
reagents llgeerdiyaeotpted p@OEUresD 031101384 PCT/ U503/ 16747 of equi val ent

grade may be tituted ip the assa accor dance general ly accepted
procedures. [@55@4] FbPr ¢ardy rd coqveni Qﬁ?&?ﬁ‘?'@rﬁg% cﬁ%‘fe@i{m 'stlﬁ'gz vention is
utilized of 2T ro hours (t =
0 hours) andd%ﬁ‘?‘laﬂﬂ@iﬂe’lﬁn{)@\ﬂgﬁg gajmﬁfrﬁrgtgdr% I on ﬁ?\lﬁg pr%gp?g gﬁfl me units,

e.g., t -530tlme$1tuilewmgradmlmstraﬂommwpgropaate.tmﬁ&)mﬂ&ﬂa gAs =80adinbtes@irh, unl ess

othervvi se sperc%fled a drug release rate obtained at a specified tine
"foll owi ng ad ion" refers to the in vitro drug release rate

obtai ned at {gpesspeci pks@ded héwinf Més%vmmWis@@peaﬁéa atdreg réidasaitatt0 appropriate
dissolution test.” The tine at ich a specified percentage of the drug

within a dosag@medratrarsagcniﬁdetmne“éo"@umcadmstwon efefars tectdig im yitro deug' TX" vaI ue,

commont y uselbrplfeiBbingdla e shebfes R0 MR RN ond ance T Tom dosage
forms is 10he appropriate dissblation/iese qhetﬁmegatwmohlansﬁelamedgét%eﬁtabebmhbas 15 been
rel eased. Th| s neasurenment is referred to as the " for the dosage form

[00056] An " Afigtithin @ dpsage e bashees relsasead may ke eeferancedissigelf or m t hat
ol eases drugaBUAMAEH A b oERERIATURlYinY HaReR bRk, Il Bxlfis 4l 10! 1 o g

admi ni stration, ew mnutes to our.
[ 00057] By s:am’nmnlymted eéfe-nee dleaagemélmfm eviakuatiegditugaeldasafjemf or m t hat

e eas e O oSS e € AR o R e B o g oS¢
| east abgut bbBn tdleadB@dN THIs eH3breRieht BréfBirdd fobad the ¥, TBE the JdslgeTOr €
pref erabl y about

form.

[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 Tz 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
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17 hours or nore. The dosage fornms continuously release drug for sustained

25 periods of at |east about 10 hours, preferably 12 hours gor e
preferably, 16-20 hours or nore. [00058] Dosage forms in acg%rgg{ﬁ?ﬁ&%oo

present inv hibit uniform release rates of oxy a

pr ol onged pg‘r%ggﬂlos?g(tl me within the sustained release ??%e‘g’é‘gﬁd 30

[ 00059] By "uniformrelease rate"” is neant an average hourly rel ease rate
fromthe core é&‘@ter#ﬂféd‘?ﬁa@‘épﬂdé@* teial R%%Eé)&ﬁbé(ramévﬂ'ibrmee than about 30%
and preferably no nore than about 25% and nost preferably no nore than 10%
from either theunplativeleaseds betwgeeab@é B¥%rio a&o&?ﬁ’e hourly rel ease rate 12

22 Novenb 6 det USP T 7
Interxgl eRrel eg@eo RX\Dar gé}%%g%ﬁ?gﬁ&% %\egﬁtngng@g%@ﬁegerl?g i Qeen abgﬁf
25% to about Tfife of WHeOIbJTY 4 hous| prefiesbly6-8iHolrsdr rhoréRind| Mmoreant a
continuous period of tinme of at |east about 4 hours, preferably 6-8 hours

or nore and; neeterably,@haursiarynore.oFerAxXampley th@tﬁxempla@yowatﬂﬁﬂmage he exenpl ary

osnotic dosage %b%g I g oxycodone
at a uniform for éégés%ng&fﬁéréﬁfg%ngﬁa)gbﬁugg % ﬁ\gb hﬁgﬁgs‘ﬁ oW ng
adm ni strati onr%ade tahewnhmiabomtrﬂ toa!beuth‘ houss Eﬂiemngaﬂrmiﬁsftratled aabtthee, conti nues

for a prol onged .peri od t| ne bout 25%to unti | Iea,sé bout 75%

bnd pr of or ably BT 6 0F Eissse. SEAGHE00 SROVEHRITRURS 10L8 PIIQIRSSKPPBAT (e dosage
form Release ghe ﬁéhﬁ%@l % chufHﬂ QH@éstTaB&It%f’/JéH dﬁr@fer@ﬁ%s{ I@%stré'ab@t hour s

al t hough the rate of ease Is general sone romthe uniform

rel ease ratlé ﬁm@sm]eds;gnsa:eleasadrfmnthetdneagafnmnRe@asmf oXycddeng i n t he bl ood

nanogr ams 15 Batines peAtaror seyBeR AR ueTat B Gkt Kon oy Tbe

referred to asQerwrg@@m“@atsgn@wngﬁmmmelmifomofelea@ba@[ga concentration” herein
which is intended to be inclusive of drug concentration nmeasured in any

appropriate botPf081lui d By ‘C'tis meaet therpencentsation of dtug ia éheckiaed ales®A okt any tine
o "0 5usp Bt Bk & N b e g, 22
of drug prigseper mitiliteh eF drlconvenidnes thisebneentratigremby bo esferred to/as y
significantly Q\fasma drug concentration” or “plasma concentration” herein which is intended
to be inclusive of drug concentration measured in any appropriate body fluid or
tissue. The plasma drug concentration at any time following drug
administration is referenced as Cime, as in Cgn Or Cogn, 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 foillowing continuous
administration of a constant dose and dosage form at constant dosing intervals
eventually achieves a “steady-state” where the plasma concentration peaks
25 and plasma concentration troughs are essentially identical within each dosing
interval. As used herein, the steady-state maximal (peak) plasma drug
concentration is referenced as Crax and the minimal (trough) plasma drug
concentration is referenced as Crin. The times following drug administration at
which the steady-state peak plasma and trough drug concentrations occur are
30 referenced as the Tiax and the Ty, 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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prol onged period of time. A pattern of drug accumul ation foll ow ng
continuous admnistration of a constant dose and dosage forﬁﬁgv&ﬂgﬁ@@@g
dosing intervals eventually achieves a "steady-state" where the plasna
concentrati ol 25 and plasma concentration troughs, oSesgntially

i dentical withrn é%ch dosing interval. As used herein, ﬁlﬁs s?iady-state
maxi mal (peak) plasma drug concentration is referenced as Cnax and the

m ni mal  (tr oughetabolisyh ARd karetiont FFof & FeaborUnieSs bRkAliSO AR, MeER The tines
follow ng drug adm nistration at which the steady-state peal'< pl asma and

trough drug coAtenebtainedframqreuns of subjeets aeer usedheein fos puresesf and t he T,

respectively. Ld o A | Jhat plasma
drug concent r‘%&pgﬁty% ﬁaﬁﬁ@é c?ﬁcq%n Mlnld u%%ncgqugj%re‘%l?é%ﬁ%ﬁ&g}'éydue to

i ntrapati ent betwedealin Vitrd dosagetfoven dissolutipanates aad i wid plasmadrudy ug absor pti on,
distribution, 13 22 Novenber 2006 WD 03/101384 PCTI US03/ 16747 net abolism
and excr et ibn.COREANtrAGNS. r eason, unl ess ot herwi se indicated, nean val ues

obt ai ned 11 omiaiRUps_ofa BuBhAiPodhEetAESTIALRIG fife AHUSAARGRS Shy CoTPar i ng

pl asma drug concen ta or analyzing relatio S etween in
vitro dosage ftbe magnikselofitheqeak alasmaamycodone conzepiratiomeobthingd following

concentrati ons 000641 A rel atipnshi.p.between an I ni stered dose of
oxyodone. and doshadmAtRERS e Feren B IRSAlE Satar cBladsces bateRDr o | on
obtai ned fol | qué B8sagd frfsHATIMEtRAdsAT kR prbsent R EntitAr idbribP alt dbskiger at e
significant differences between the dosage forns and net hods of the present

i nventi on &hd femisorFasexarple sagedesoriiegrbelow indanore detafl @ynitgssawnearicaled bel ow i n

nore detail, i.tLess . n i cal €.l | V. culating the ratio
of the numeri g"é?“%%{’%% egpvgﬁlrgulﬁﬁ%théfété of k%d)qﬁ%r'csgvaﬁ)%e&ﬁﬁ?rﬁ\e%gﬁ*val ue of

the dose (nm),(ng/n®)to theMirhétRabvaluBNst thil ddser(MQy, €.e., O fddeeY The @fferdnckhe deri ved
rati os characterize the reduction in the magnitude f peak plasnma oxycodone

concent r at i onsiNfi Yabigsioh theciarivied ratias charadgrize ke !&?U@tiﬂg‘tifa?h%@ag'éﬂuéase
oxycodone dosa&%egﬁ’@ﬁmgfod#ﬁorpé %%@rdtiaﬂseﬂlb\ﬂﬂgﬁa Rtraflon Bﬂp@eak pl asma
oxycodone concentrati ons OW Nng adm ni stration of . conventronal

i mredi at e- 1| eastimedyrelodssnexydodomg alobageformsofithe pesemttinvention corparede forns in

accord with the present invention preferab rovi.des  si.eady- state
ol doct 1 at | BP0k PRSTR oRYOM BRAetPIaRG oS BHBREIRHPGS ese han

conventional immediate-release oxycodone dosage forms. Administration of
dosage forms in accord with the present invention preferably provides steady-
state Cna/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 Tz 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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20 about 25. [00065] It has been surprisingly discovered that sustained

rel ease oxycodone dosage forms exhibiting T70 val ues of abodf N}Qedier2006
hours and preferably 15 to 18 hours and nore preferably at about 17 hours
or nore Whi Gig ofi§l:g@se oxycodone at a uniformrel ease rai@utRheRas Prol onged
period of tinme can 25 be prepared. Adm nistration of such dosage forns once
daily provides therapeutically effective average steady-state plasma
oxycodone corforesxhmple| diffgsion S3md suChasausswdirdevices ahdinmatrix deviessse oxycodone
dosage forns, , nmethods of preparing such dgsage forns and f hods of wusing

such dosage _é’_ﬁ?sf’@ﬁwyé@glsrﬁuﬁ dsKe RsHiatgddiss _L@@ﬂéﬁﬁﬁﬂﬂség‘ﬁ@gﬁ“& bsage forns
for oral adm 'Ex§ﬁ1Pi§,“tiﬂﬂ'§ilm%?wg'ﬁ‘3h& h%?rixtcﬁsébﬁﬂﬁﬁ'sgﬂléﬁﬁﬁﬁﬁbiﬁéﬁdﬁesc” bed herein,

however, there a na approaches to achieving sustained rel ease of
drugs from ordiffusivoklisgelufian systersoand iom-ex¢range resirmsystaensia$ tlesasibed oppr oaches

may i ncl ud 4 .22 Noyenber 2006, WO 03 1384 P 18747 for exanpl e,
di ffusion ?yst%qﬂ’"é%ﬁﬁgwgglgwg‘ﬁ?'emgﬁ ﬂg(b@ eéi?r@pngé# %v@é@gfjon%i ssol ution
systens such aps Aeghat Gsbrate 7P 8¢cakd With thesé 6tRer appieachdsige for exanple,
"tiny time pills") and matrix dissolution systens, conbination

di f f usi on/ di ss¥compansed Py theracops af the slaime belfydo thesxtent thatdhesdrdlg descri bed in

5 Rem ngton's | i -1685. Oxycodone
dosage forns trﬁlggg%%%?%#éégﬁ# %@éoﬁ?@félﬂagég?g%@gogﬁ ﬁ@?“eig Paches are
enconpassed bychabtefistivd@svécitelién thealdifas Besorbe thosk iesayd foms elilkér t he drug
rel ease characteristics and/or the plasma oxycodone concentration

charact eri 8¢ i Jiterally areauivalentlyn t he cl ai ms describe those dosage forms either

10 1iteral |y ooyl val sl acl QA0 SPGB (RPEEEIR BRssliBrgener al

utilize osnoti'c pressure to gertera vihg Torce bing fluid
I nto a conpar tgenstatd adriviay foede foriatbibing fluighmtd a compartraentifpemerd: ableastwal | t hat

b csent. A o ghPrltdd stinermeatie way 3 msimits Tercdison of uf BYtot b ac i on 1 s
Fhr oughout an s R R o S Y Tt he
gast r oi nt et i nthat apesation isrpH-independest andthis eontingesvatdhe esmioticaliyent s

determined rate throughout an extended time period even as the dosage form

transits the gastrointestinal tract and encounters differing microenvironments

having significantly different pH values. A review 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
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haV| ng significantly di fferent pH val ues. A review of such dosage forms is
found in Santus and Baker, "Gsnotic drug delivery: a review of Nbhembat2ops 20
literature,” Journal of Control | ed Rel ease 35 (1995) 1-21, incorporated in

its enti retWOQﬁlofﬁI erence herein. In particular, the f Ur@édsﬂﬂup S.
Pat ents, owned t he assignee of the present appl [ catlon ALZ

Corporatlon, directed to osnotic dosage fornms, are each |ncorporat ed in

their entiret yddsagefonn 1808uid & ibbibed TiouglBwalllZD SetPoxydodiite, i6 Bdleaséd008, 719;
4,111, 202; 4, 1 0, 020;. 4,.327,725; 4,519,801; 25 4,578,075; 4,681, 583;

5,019, 397: andNEughEkibed [00068) Fi gure 1 is a perspective view of one
embodi ment of @ofgejt al NRtile @%ﬁﬁ%ge@gnprétﬁcéﬁgﬁﬁﬁﬁnf ﬂ{,ﬁlp@?\,rgqcord with the

present inventlon. Dosage I ses wa 0 th surrounds and
encl oses an i nillestrates acstandard bieonvekshapesitablef, thergeparetry hay dmbraceiaer nal

t ment t It i ng. d
phar maceut i 2l TSPoUE SbaRes b ahdolngh Pl BOFaL & PUTIRBII gPSadR oAb cr | bed i n
more detai | beﬂoew Vel Ty g be‘entt{&bkféf%éthé&"tﬁef‘préé%rhﬁ%ﬁtld?\'t?roﬂﬂé@ delivery exit

60 for connecting he intern conpart nent he ext'eri or environnment of
use. Accordi ngimp;owwlmmmlmemndlconvaywceaaweﬂ ag B reductiow imside effets WO

and oxycodone. FEopared b ARREGR oEbouere! hbisaled Rl HBSHERL ot o™

geonetri cal errbmehd‘yfentthasrbeEn €liHher discovetedthatAdational ridisatianslate convex shaped
tabl et, the geonetry enbrace a 5 capsul e shaped capl et and ot her oral,

buccal , or Qubrqsnwme tg ipigtration qfeaim@qe form ghthepeesentinYeRP8r ed t hat t he

present i nvent rovi r {ﬁg i well as a
reduction in s Oggﬂjf f ecegﬁreaéslg%cq%a (Xq'%r\?ﬁ %@A%@&Nﬁg%ﬁ&ﬁ g‘%@%&one

i ncreased t ol etrepresentinhéntiontvith@iteabeynpatmehtits bertaining at diegle di scover ed t hat
additional indications are 10 res&fnm ve to the adm nistration of a dosage

form of the pré%‘BPR"eF‘H@é‘PftrP@Hed tq G*Ffﬁqﬂl' dayes 39, camerising ex¥e9daR€ew of Fi gure
1 showing an eghgl ng Qﬁ aefmxtdrgﬁntﬂrssﬁl%@t@& ekl @ﬁlﬁ'agé‘gt%%&pr’owdﬁraﬂ mférpar t ment

15 cont ai ni ng conponent | ayer erre erein as rug | ayer 30,
conpri si ng 16xy ectivity gradigntitpr auvimgwﬂmnaumnmctmmlmvumnmhetwmgtexaiha& ents

adapted 10 progde, a0 aaOhEedBieASi bbby HhARST bpdimpHibo G Ui d from an
As described in more detail below, the excipients may include a suitable
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 wali 20 thereby forming a
deliverable oxycodone formulation, i.e., a solution or suspension, within the
intemnal 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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and for formng a deliverable oxycodone fornul ati on upon inbibition of
fluid. As described in nore detail below, the excipients nmay) NoGitbe 2006
suitable suspending agent, also referred to herein as drug carrier 32,
bi nder 33, Wwobbggnt 34 and an osnotically active agenpcrosemgent 35. In
operation, 20 follow ng oral ingestion of dosage form 10, the osnotic
activity gradient across wall 20 causes gastric fluid to be inbibed through

the wall 20 t H80BY f orAs degcribeddr iriove detall belowysezdnd eorhpomant pasholayeri . €., a
sol ution or suspension, within the intern artnent. . The deliverable

| . co .

oxycodone f or ntH Compgises esmalicalyactjve FWB‘E@QQ&PW spet ¢qniqig apyAEYVRues t o
enter the int r&ﬂ? i g@,ﬁ% ' occurs,
fluid conti nugésgé?i() -ﬁfeé i F)Eéﬂ& 'Itnhﬁehr%ggéégtr)i [ ngpé%ﬂ@?é%ua@?%ggg!s? In this
manner, oxycodddeoner mareesnaepolymer 41havingireletivelyidrgeomalecuiarneighisiner over an
extended ti riod... [00072] -Fiqure.3 js cutaway view of Figure 1 with
an alter nat'gﬂa Q’ﬁ%‘aﬁq}‘m&%"’e@f‘g Farlﬁp'é'fig%meoé%erdpséﬂcﬁ r%axfé}ﬁ@erpiyi‘%ﬁ a bil ayer

confi gurati on. osmbpblyhfersitBrotigh @i drag deliveh} &ifioa 60 deBP astidtent Additioaat ai ns a

bi | ayered-com pressed core having a first conponent dr ug? | ayer 30 and a

second conponeP¥Cipiaméhsuchyas binder 43, iyhiigantAde antipyidaptd andeealerant 46083 wi t h

exci pronts. 169955RIBARE MG ESer B e B0y CofRo BT s Trtiisn) he ™
descri bed in niereindstanidxpartlable;or aguehdayensing) as fluidusimbiadsthe 40 conpri ses
osnot i cal | Xﬁ)actlve conponent (s S not contain any active agent. The

, but doe .
conponents 'Y n %"%QPOPV%S) W'&%ﬂ)ﬁi%‘éﬁﬁga'ﬁﬂmﬂﬁ @@e@mm&%m'aw °fathﬁl one or
xhi bi T el 11 ek ettt 18ets Kehaby BRETRIOAS bhe Hlgblru ot <
osnmopol yners tterothgdasage formg del i very orifice 60 does not occur. Additional
exci pi ents suc bi nder 43.. | I cant 44 nti pxi dant 45 a col orant 46
may IOaI so be iﬁgﬁﬂed iIlqoaﬁgq‘l;orp.gakml%qralﬁﬂgesggréBﬁﬁeggmtféﬁp qﬁéﬁer is
referred to hgfd@iﬂnggu?@sﬁwaﬁﬁ&klatﬁﬂfy dg’al%ddésfﬁfécb%yevau 90 leafisesfasiricui d i s

i mbi bed, the 10 osnopol yner(s) swell an _agai nst the dellverabl e drug
f or mul at i oS of fldightp be imhiheddlropgmwall 2@ thegebydgraing druglayeeB§ intmai | i t at e rel ease

O e, o BB 8 Eaf G5 AR i OBt ™
layer 40. The deliverable drug layer 30 is released through exit 60 as fluid
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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gastric 15 fluid to be inbibed through wall 20 thereby formng,ohk:hayer
30 into a deliverable fornulation and concurrently swelling the

osnopol yner ( ' ush |ayer 40. The deliverabl e drug s rel eased
t hr ough exi tﬁégj“glssafl uid continues to enter internal c%ﬁ%@%‘?ﬁr&ﬁt 15 and

push |l ayer 40 continues to swell. As release of drug layer 30 occurs, fluid

continues to eugrfp! beth@adydodBng SalR5ib gas%@txe%ﬁydéo&me} SelBYBl frghher eby

driving continue el ease. mann ne I's released in a
sust ai ned and teegroumcansisting ohthe fallowingaroxyeodosedaltate,ioxgcgaaneod. [ 00075] Drug
| ayer 30, as described with reference to Fiqures 2. and. 3 conpri ses
oxycodone | n NOENPI PRV PR ERFESeta. SRR BoSplicAazgt 40”25 as
described wi t hydRERIBAR; BxjcddbndpéraffiordiRomonate oxpeddehe pal | y active
conponent (s buyEj does notycont a?éh any active agent. [0%076] Drug | ayer 30
conpri ses & cdifapbenyitydrazonexaxyesdoae ognethylaxesoxgeadopeef f ecti ve anmount of

oxycodone dru 0 a i . e and a
carrier 32. Tﬁ%ﬁé‘?’ﬂ'g&ﬁzﬂgd@%&?@c%% | Sag%ﬁ%o?@@éﬂﬁm%ﬂlaﬁylﬁ%%%he,

5- Epoxy- 14- hy coxgegdone Fpdrazone), dxycettng hyargbromide oxgesdumepassate si ng  anal ygesi c
t herapy. Oxycodone is known in the art. The Merck Index, 11th Ed., p. 1100
(1990). 17 22 Ryedepameshyihgomige, oxycodonsmleate;oxyeqsione H7axide, O¥YSPIPNETHe

oxycodone sal ta?:e?aif, o Oggﬁgaﬁ&%h@é @,@gﬁﬁcoa&{e%gggé}é %"OE%C’W oup

consi sting of the W ng. OXyco ate, oxy one rochl ori de,
oxycodone 10 i féxycodooe irorganicsajt; oxicodornteurganicisaliaobapdome adetateochl or i de,

oxycodone pentafl yor opr opj onat codope 5 ni trophenyl hydrozone,
oxycodone o- rretf‘ﬁﬁ%tﬁi‘ﬁ@?g@ﬁi’ﬁgwawupm%&)&@@ﬁ%yﬁa Wfé oxycodone
sem car bazone, pigiRfiaRanoNskRTRABRIRNaNANERARREINSHyBSRM, 0Xycodone

hydr obr om de, oxycodone mucat e, oxycodone net hyl brom de, “oxycodone ol eate,
oxycodone n- oxpis(pyridiney3-oarbnxylata) oxynodonebis(trfiuoivacethted phaicedanebasi c,

organi o sal 1. DD iSaiRecaBE: Sigth KA ods 83 peahyardie cOone
bi s( hept af lisior[oberajr at elhe dosige immeandithe heriperiicasssaion)in eetcodone
(bi s-pent af | uor opr opi onate), oxycodone
manufacture comprise 1 t6 640 mg of oxycodone drug 31 or oxycodone drug
31 pharmaceutically 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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bi s(pyri di ne-3-carboxyl ate), oxycodone bis(trifluoroacetate), oxycodone
bitartrate, oxycodone chl orohydrate and oxycodone sul fate pem Rvenedre0045

[ 00078] The dosage form and the therapeutic conposition in either

manuf act ur e \¢@mAlsse 1 to 640 ng of oxycodone drug 31 opcfryssedene drug 31
pharmaceutically acceptable salt. Preferably the dosage ?orm of the present
I nvention conprises 20 ng to 160 ng of oxycodone drug 31. [00079] The
present i nventsalbin the v deves. Oyhasisiehddundathititkis \addition bf salh tidiewe20 hydr at ed

drug layer in eration the addjtion or reduction of salt in the
fornul ati on. fﬁ’gﬁﬁ ‘Eqrﬁﬁﬁ‘ﬁut%%ﬂeeﬂicoﬁﬁ ofithe Ryfrated drygayerdo maipaIR @y ul at i on

dealt with C Qrbysuy TR Rfon ion effect. This strong
comon ion effect Bg@eﬁf(#gwﬁtrd&gﬁﬁ'ﬁaﬁg% Povved the addition of salt to
modul at e the d80084] | i t yTheamauntofcsaitincorpdrated intorihegiruglageodf thehsystemh t t o be

rel eased earli.ef in the | ivery 25 cycle in aorder to produce the desired
zero order e:'ﬁé{gé albﬁftezs(ﬁj;lﬁ“;'f‘%?é hqgiggéet.: §'Is‘°(%9ﬁ§pp U@ﬁ?ﬁqi M&Qﬁ?ﬁ& i on l)f sal t
in the high drgigg{0R¢ Pércat FRIF ldwHa]géfcgrcagbv@wigtsmpﬁolﬂﬁersa%thigﬁbrhbﬁsld?W drug

| oadi ng systenms Where a salting out eff; unnecessary. [00080] It has
been surpri si rijug. Reprasertativestahatsalbo/keoidcorporated intoitke presentdnventiom dr ugs t hat
exhibit a wea mmn_ion.effect .are not si arly. aftfec . salts to
nodul at e sol ug‘f’ﬁfﬁi“%%&maﬂ% spﬂlégn'}cé]lo&ggep rpﬁsw:s&"?ﬁp'8['fgenaé§@'&"?¥'ng out

ef fect. | ndeedMostipreéferablesesodiith Bhlbidelgl y found that oxycodone does not
benefit fromthe addition of salt at higher doses, but does benefit from

the additidh dP008RE 22 INbedmigdayeryideositydn operatipnds mairtainessbetwegn47 salt in
t he | ow doses. h [ S, e L 11.00. e | ower
doses can mduﬁdgpteg@g%\ﬁﬁgg%gﬁpgcﬁ& g%’#{e&h%@%ﬁg%agﬁﬂ@&f §§é@a{egthtr?gi ntain a
proper del i ver30% osn béebtdinedr Gherelbastsindeat definedf dslthe pefdeftdfitotdhe anount of
salt incorpor%ﬁd.i to the drug | ayer of the system 5 is fromabout 25%if
using a high %H\fﬂﬁpomedﬂrtm ﬁ!ﬂ%é@?t%ﬁépwlﬁ'&e&O@ﬁr raie. Jynetheer o per cent
i f using |ow @r@?ﬂb%mﬁbﬁr@fea?&ﬂ At Feko GHaer. foQJ—'f‘éro @R%?Felé’ése BuldSbeeur

(o} t tob I nto

Representatives a sa e | ncorporate the present invention
drug conpod$ t i either beforedr afterthe zerotdrderiregion.p Foaexample, it 086 iofithealnsp ishe | i ke.

st preferabl g0 s gt Shl 8Ll hicotRe | 9008 hed ot | Ve Vi scosity

in operation i
Conversely, a 20% release index requires that at least 60% of the drug is

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 poiyethylene 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

19



about 50cps and about 100cps, a systemw th a release index of greater than
20% can be obtained. The release index is defined as the pergeqbveivet 0b@d
drug in the dosage formreleased at a substantially zero order rate, m nus
the percentw@lsgfz0 not released at zero order. Non-zepErEeedar €l ease
could occur 15 either before or after the zero order region. For exanple, if
70% of the drug is released at about zero order, then the rel ease index
woul d be 40% co@boliedrdeliveyy ofaaciiagert.cRepresemiativerexgmples of theae at | east 60% of

L0t o AR e b D SR Ot 03 1
drug concent r ahplgélfarwerght ARAudi]p Iﬁ???ehfggg%h?&¥ﬁﬁe&ﬁ%§j?%ﬁh that they

have equi val ent rel ease functiona . r viscosity can
be attai ned byPodbutgenmgxids) and poly(Nexylengonide)cansoad yners. Exanpl es i ncl ude

oxi de_pol yritr SOl SMeBPIHARSR) SLE0EH 4B iy Esbaydode oot Y™ "' "¢

mal t odextrin, welgmtp@presaﬁte@b¥ poly(atkal carbyRintathylcdliulosé)cpolg@bdipmoperty of the
pol ynmer, which could be noditfied to achieve the desired viscosity, is also

i ncl uded i n t Hfatbaeethylseliulase), poly(retassivrecasbeymethyicelides@dr wei ght of the
| [ L ' | o 0 to 300, 000
o and more prot it S mehNEeRidd) B B8 RaamiaER 0 L0 e

a hydr oghi lic tF]ydgqnypmh plylelkylwllﬂbwdf ®200 tu;tﬁsmotrﬁlmdbé&amlagé mol'eiogiare 2 and I

Fi gure 3. e hydrophilic polyner provides a . hydrophilic polynmer particle
n°the. dr ul cHUIBRTD estapeiBa e JRlvens OB e ok e Hesrtpdone o8 FRIFSelssh o
03/101384 PCT. /%;a/r%@%,%?m%élmws@%ﬂgyy@bﬂmﬁhﬁn%m@ agent. Representative

exanpl es of these s are pol yl ene oxi de) of 100,000 to 750, 000
nunber - aver agehydnaxypropyibutyieellulpse and hydroxyprepypentyicelliigses mad @xi de) ,

2O a e hovs o barsi P67 80 7 eeiobelie A SRP Rl ) ool
wei ght, 1 epr eseiHanging theMw/iraperfids oftRe SesayaTririty | Frefetrigd @&@nP tisdey (sodi um

car boxymet h%/nl cel l ul ose), pol {Spot assi um car boxynet hyl cel | ul'ose) and
pol y(Iithi ddn cERYORBraE helpoligtimlenscxidey a1 Q09 Qinumher a¥eragdnpri se a

molecular weight. Carriers that erode in the gastric environment, i.e.,
bioerodible carriers, are especially preferred.
[00087] Other camiers 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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wﬁyaFaxypropylalkyIceIIquse of 9,200 to 125,000 nunber-average nol ecul ar 10

wei ght for enhancing the delivery properties of the dosage f 2006
represented by hydroxypropyl et hyl cel | ul ose, hydroxypropyl e ?{INF@T el5| ose,

hydr oxypr opl\Qyghyhsgl | ul ose _and hydroxypropyl pentyl cellu
pol y(vi nyl pyrério?/bg%ne) of 7,000 to 75,000 nunber- averag{éeﬁrm? ecu??ar wei ght

for enhancing the flow propertles of the dosage form Preferred anong those

15 pol yners ar[eoaabgapolnfﬁgtapwWaapmnﬁ@bcdaﬁpri%@@ .tRéXapeutizafly &eprabrsber average

nol ecul ar wei rriers that erode in astric enwronrrent i.e.
bi oer odi bl e ca\f"M ralymerdindes 33 sepresanjeddivererticakdnshps TUEgYred and Figwer i er s t hat

TRy D€, Lneor pof i balyibr utetSes  Fpob e biiBeo AURMWHIBLEFwbigRE CXP b

siagent s.
Such car bohydrepeserntedmy a mnﬁbyﬂseleabdfrombe grdup zonsistingds polyd
pol ysacchardes. Representative exanples include naltodextrins (i
gl ucose pol yrefdy W‘%d’@h’d"ﬂ?ylﬁma’ﬁv&ilﬂw&mﬂ pM’F‘"@GHﬂS?ﬁP&‘ﬁ?W“ éﬁ&"‘b’he sugars

conprising | acg. Qﬁﬁ%‘/’ﬁ"g todgmlyrrm'ﬁ I Qv ng.‘ t[w‘z_ sorbitol, and

the like. Preferre rns a ose vin extrose 25 equival ence
(DE) of 20 or nmmhdonprmfdepoi)bhwmylwtnolwoﬁfcmmimetgwﬁharmambertselected about 20,

and often 9-20 t odext rin,.havj of 9-1 as n.found nost

usef ul . [00088? '@}et%ﬂ%‘f%@g %8{5 'B@gaﬁsb‘@‘\)/za‘cﬁ'?‘ﬂf‘6'?3'25%9"‘?%8'%| t odextri ns,
nmay be used i nfidofige @idy%dtﬂ'ﬁﬁer ViR 14drb&te Uindtvit ﬁ@gﬂaié 00095 @@nﬁamaent and 30
obtain the de5| red release of oxycodone fromthe osagm1 orm whil

provi di ng 18 tihethgsepeutic cempesitionspmprisesst.@1 tordfemig péthe dﬂTOtVlm‘i and up to 24

rF]>(C):EIJ'/r fJS\éMBF 267478(?)6%l g@/ts 5%?%%&%&?%@}@?8@8%%?@? erapeutical l'y

accept abl e war;alc.apgbmhdlgemN 33 represented by vertical dashes in Figure
2 and Figure The vi nyl pal ynmer conprises a 5,000 to 350,000 average
nol ecul ar wei gﬁqp 0} epridesagedermm30 mayfiher comprise fubiicant v rep@eseited: p

cons sting of B0k Wafy theth RIS 4R FRGIeYs MMk GBS BuryP! Y (VI 1!

pyrrolidone), a “vinyl pyrro

pol y- n-vi nyb camamhfadbmﬁe prthystnkmg toydie Wallmrrpphelifacpgr Ty;blcaimtmparamd

pol y-n-vinyl py{n&%é %%Bﬁesm O{e%pa?e soﬁﬂum stearatenq earic acuje caIcnum stearate,
magnesium oleate, oleic acid, potassium oleate, caprylic acid, sodium stearyl
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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fromthe group consisting of vinyl acetate, vinyl alcohol, vinyl chloride,

vinyl fluoride, vinyl butyrate, vinyl |aureate, and vinyl Eper BOERTE
form 10 and 10 the therapeutic conposition conprises 0.01 t?ésg{)mg oefr tﬁe

bi nder or vi ol ynmer that serves as a binder. Repre ' of ot her
bi nders incl"%ém0 Yaci a, starch and gelatin. [00090] Doggg@%)é‘}ré& 30 may
further conprise |ubricant 34 represented by a wavy line in Figure 2 and
Figure 3. The dridbhd IS di Whiler hitl 2 HERAHE trRioRn@y@nt sticking to
die walls or pdun{i:]hé @Q%&drﬁwgﬁ@g? {)tﬁ?o?qldgnts Irﬂr@?lt‘éﬁa nralg.nesi'um Stearate,
sodi um st ear atGbases imilhra lwallaxill,c vikrating bath reill sty iatpact pulveginersmillna ol eat e, ol eic

id, [ i id di up | + 1 , d
mmgnes, um pal HEPGIE! TR, Hispsist ShifhetFi A MGGl The SRB OPBL, apeut i ¢
conposi tion i Spaﬂic(élcdnébeé&céﬂainéﬁb)[mdg ch@ingay §izz§Qctesni bt y Wi ll be a

dry conposition fornes conpression of the carrier and the drug as one
| ayer and the S§[BSN, 2 vibatiog screan, arevelyiag sereen, d shakingisareeonamesdlialing el at i on.

[ 00092] Drug | I 5. for ' nt ad 0l odone and the
carrier that Vﬁgeﬁéﬁcai\ataa%{nég)c%ﬁgge& ?&éio!#c%#%%ﬁd%%éemgﬁvi ronnment of use
25 provi des a preparing dnsgand dapier partisles RENGiEcIvsedlin Pharmepentical 8cieheds, may be

di spensed by the action of the &%Sh Ia¥er. The dru% l ayer may be forned from
particles by dg?mw 9fani Hith EdaPPpto8ae8d (1988) Chemi e n :he size of
typi cal |y no o 0,08 SRS 16 PLATTIdeRY Joblel APRmb S HORHEL ond the
manner of fhe Bdrat kg1, bio. 6, ipe8t3826:(1834); pna,bﬁbein@' | Benineer) Hizxon, ppl ude
granul ati on, s%g(?/ égé ng, sieving, lyophilization, crushing, grinding, jet
mlling, mcro BAEY chopping to produce the intended micron particle
i or opUl ver | 20 B e B e 38
PCT/ U803116747Emmngtheisurfactantgareriuosﬁghawng gn HLB value of between abovdinmer nmil |,
an attrition mdl.-a chaser ll, a m. || vi hrati LI mll, an
Mpact pul ver | 157 25kt 28 aGistiee il 2 mobasioartte bopBH B s e and”a
fine crushaes. Somsitam MencMurateepolydayéthylése-2@8orbRarpmeRsdigdtecd by screening,
including a grizzly scree at 5 screen, a vibrating screen, a revolving

n, afl [
screen, a shakPalypxyethyene-28-s0wian mogenaiyitate, polyoxyethylene-20-monolaurate,
polyoxyethylene-40 -stearate, sodium oleate and the like. Disintegrants may

be selected from starches, clays, celluloses, algins and gums and crosslinked
starches, celluloses and polymers. Representative disintegrants include com

20 starch, potato starch, croscarmelose, crospovidone, sodium starch glycolate,
Veegum HV, methylcellulose, agar, bentonite, carboxymethyicellulose, 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
requiréd dosing leve! 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 per day. 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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screen and a' reci procating screen. The processes and equi pnent for
preparing drug and carrier particles are disclosed in Phar megegsisser 2006
Sci ences, Remington, 17th Ed., pp. 1585-1594 (1985); Chem cal Engi neers

Handbook, Rgéomesét h Ed., pp. 21-13 to 21-19 (1984); Jpgtoqbndir
Phar maceuti cal Sciences, 10 Parrot, Vol. 61, No. 6, pp. 813-829 (1974); and

Chem cal Engi neer, Hixon, pp. 94-103 (1990). [00093] Drug |layer 30 may

further conpri[eeogsyr f agisiepresaftathestompand bt the compeaidshavirnf pdire
surfactants are_ those having an HLB val ue of between about 10 - 25, such as

pol yet hyl ene ¢elieving aghiotydeperibed hergin impediatedeleany percadone is tyrigally ¢ an

nonol aur at e, rai =F=1 :

pol yoxyet hyl eﬁ%r!ﬁ@?téﬁeﬁd@f,{'a%%ﬁ%%gl%b?@t@?%laggﬁ(@set?rﬁgl%%q %rotprengnol aur at e,
pol yoxyet hyl endosd®persiayaThe effectivdidose mingehas besh ddterntinéd=to tai genetallgr ant s nay

crossl i nked® s kAL 28 mailays bsaraleL) e MRS ea o EAIOngh i nt egr ant s
[ nel ude com 200imicaf fict AR} ol Glbe RERTERNST A8 BosEERRcRBFIn SOdi um

starch glycol ate, g ose, agar, bent
car boxymet hyl ciecremeotsef Samgjdayi to 80amg/day. guar gum and the |ike. [00094] The

ti t i ded in t d N ' s of f 0.1 t
540 15 por cosByIBior m CBHER NN ok ot bRamA ORISR R ARDRE] i and
nore preferabl pagfe Gﬁtehﬁin&pbf'?widéﬁﬁﬁ!éﬁd'&té'rﬁﬁﬁb 4 berelafihbdtREertiosi ng | evel

t hat nmust be maintai ned over e delivery period, i.e the tinme between

consecut i va0 adivlarability and dinicalaffechandieedplasmaa pencentsations b dawg IRlasma oadi ng of

Fangi g 11 om 1680 el Fankl ot Holl1f 105 Soh (RREBANRI S0 per day
General Iy, if millicgrpimore typicabysengiinl todleng/mRof ddifpdadper day is required,

multiple units of the dosaqe formmay be adm nistered at the same tine to
provi de the rel®8P98d anBushtlavar 48 comprises adisplasesiant compestions 031101384

PCT/ US03116747 49 'ﬂghyé'%g%Haﬁg%’ﬁ%ﬂ%tﬁ%é/ﬁsf%ﬁgﬁe&é%Hggr §@pgpounds. having

pain relieving actl escr herer n, ase oxycodone is
typi cal |y ladmilostedted iadFigure 3. Bush layergtOctoswrisds adpmapolyhier dd thatdmbibest ered i n

D O e RS ed S or Bicd i IS B 525 Thd 3R SohRsREISIgher m ned to
the exit means of the device. A polymer having suitable imbibition properties
may 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 §elected from poly(alkylene oxide) of 1 million to 15 million
number-average mdecu|ar 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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"5 10 ny/day - 320 ng/day. Observation of tolerability and need for

additional clinical effect over the starting dose often re%xlll b bhGs dose
being increased in increnents of 5 ng/day to 80 nyg/day. (O 09%‘1Se ;

Concurrentl i.t h observation, plasma concentrations i l.ect may be

det erm ned ‘%@/W@{"?%i cal assay to determne a correlati oﬁcﬁgﬁ\?\&g?lo

tolerability and clinical effect and bl ood pl asna concentrations of drug.

Pl asma concejtbhdid kSIS fok i t h-Hicpl48 / M (nanograns per

milliliter), rmrtgﬁdtn%fﬁoclgﬁ?/r; forthe rinich df ﬁgf’% %?;c%nrr%gund. [00097] Push

| ayer 40 conpmompesitian etinyyise oemepalyroenspomiptision polymersothatdorm hydhoggler ed

arrangenent with the firgt co nent .drug_ layer 30 as. 15 illystrated in

Figure 3. Pussl’f_c'I‘ a%g?fbﬂe%aﬂé'f:@@’é’ 1§/Pr§]§m3i°€%5ﬁ'_cicm§isﬂ'gge& an aqueous or

bi ol ogi cal fImhoh@l\;%u%\wtﬂﬁse,talsmwnu%a%u clym@Ryibhé, @ndt hrough  the exit
o]

means of the device. pol ymer having suitable inbibition properties my be

referred tb Hafexyviny pelymeichaying ameleculaweightaf 260,008 ta4 8008 wel | abl e,

hydr ophi lic atera i ol ogi cal 20

i do and suerrone” ARty ef s Eostiba Bhr oI BHERERARI, 70057 5760
fold vol ume anhgdrideslymens; Gudaite! polpscrytie acidhaning aanslecliarweightof
crosslinked, but in a preferred ghbodi nent are at |east |ight Ig crosslinked
to create a p@éﬂ?é? 200,800vhquariiesps | acrylals Rolymes Palyaacehardry GAMROSeexi t t he
dosage form ' r ' i nposition is
retained wit hiﬁﬁuﬁ%eé‘gg%a‘éi%‘%%éfé‘ S gg‘p@%ﬂs@gs SIB@W R e [ 00098]
Push | ayei0 40dikeoRepieserstatd@ potyn®rs thatfoorh hydrogpls|ayerkemowhito the pporesieint ed by " V"

than osmopol yrher Paan) gl 0By sestio HarBBaas ReprEvent 02 TeL oo & "o O

f1ui d-i mbi bi mgs@d&@mﬁﬁmgm._sppb%nm& 8D 78U (5864 BEVIERAds; SRbiGet ed from

pol y(al kyl ene oxi de) of mllion to 15 mllion nunber - aver age nol ecul ar
wei ght, as r elfanrdbook ef{Coe ymets, Sgett and Beff, Chemical RubpeaCaal i

car boxymnet hyléﬁl,%l ao;ﬁ of 500,000 to 3,500,000 nunber-average nol ecul ar
wei ght, wherern ' ali is sodium potassiumor lithium Exanples 23 22
Novenber ~290[00¥80]03/ 10ishadyePdl chisPrdebytd 75ahg adipresently SROVS mRyef for the
formul ati on of the push-di spl acenent conposition conprise osnmppol ynmers
conpri si ng pofAwnaticaliygifeciveramporadasgagent 42, represented by circles in

Figure 3. The osmotically effective compounds are known also as osmagents

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 chioride, vinyl fluoride, vinyl butyrate, vinyl
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such as Carbopol (r) acidic carboxypolyner, a polynmer of acrylic cross-1linked
with a polyallyl sucrose, also known as carboxypol ynet hyl eneys RBGember 2006
car boxyvi nyl polymer having a nol ecul ar wei ght of 250,000 to 4, 000, 000;
Cyananer (r) wobymngy ! am des; cross-1inked water swell abperiusdasanal ei c
anhydride polyners; Good-rite(r) polyacrylic acid having a nol ecul ar wei ght
of 80,000 to 200, 000; Aqua-Keeps(r) acryl ate pol yner pol ysacchari des
conposed of daurdatesad vinylisiearatal riPush, layen contains @ito @5 g obwnyli nked

pol ygluran; a Ithe 10 Ii ke. Representative polyners that form hydrogels are
known to the %y&erart in U S Patent No. 3,865,108, issued to Hartop; U S.
Patent No. 400840273,  Pushusr hOmiAiNRS cotbide FRIEAY oenoftodR7, 893, | ssued

to Mchaels; and in Handbook of Comon yners, Scott and Roff, Chem cal

Rubber Co., Golarantondye 484 iderdfigdipoventigal wawHineayjrerigue & oGeleraptdso to 75 ny,

and presentty . y/ f I L,V 0 osmagent 42,
r epr esent edg by'ﬁgﬁfeél%gg}%ﬂg %@8?’3@%‘%@%@@ {ﬁgf@yﬁé’ﬁfw N@oipounds are
known al so as biseray@s FDAC No\d rag dge, red ferid dxides el fere oxide/ tipiuns magent 42
that maybe found . in the drug |ayer and the push layer in the dosage form

are those whi cHoxida:icaiben Black@ngddMdige.c activity gradient across the wall 20.
Sui t abl ' | . FSti f
Sodi um oht or; HEOGLC0 TOshTaks aTTERTnRF COORA LbALAE bl bpRat o1 00 °

magnesi um chl ocirclés,in Piguress | Typicablubficants, cotptise nnserhiertselectedtfromithesul f at e,
[ urea, .inositol, magnesi um succi nat e,

ot assi um d _phosphat e, npnitol , .
Dartaric adpd, 94 sondag oLsiss sleate, pobasuBS gasele JRBINEHIBSEAIAE. nor gan c
sal 5. o1 Ganl Cosahd B ABIN S o BEDIBH PR B 0 Ty (1 e
I abl e mer 4

conprises a therapeuti'cally accept vi nyl po represented by
triangl es i n Fayate; sdiufiticinoleatd anaqiofassium linoigate. sEe conBedipdtion®f 350, 000

Vi scosi ty-aver age | ecul ar, wei ght, represented by a nmenber selected from
the group cons@gﬁqrﬂr‘g‘sg)f‘d—l{)ﬁwjﬂg'vi nyl am de, poly-n 30 vinylacetam de,

pol y(vinyl py[ovohesione) pusH iagerkiD gy faﬁhmbmpnsé/amxﬂmwmbﬁt 4slone,

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

vi nyl pyr r ollp dofepresepied bywsianted dashes indnigiee 3 deinbibit the oxidationieé ingraslignts onsi st i ng

oo L 202 o S s Y ot il

of an antioxidant. Representative antioxidants comprise a member selected

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, hydroxypropylmethyicellulose,
hydroxypropylethyicellulose and hydroxypropylbutylcellulose. Overcoat 50
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| IaureateandAV|nyI stearate. Push |ayer contains 0.01 to 25 ng of vinyl
pol ynmer. [000102] Push |ayer 40 may further conprise 0 to 5 ONBierbd?@0dOXI C
colorant or dye 46, identified by vertical wavy lines in Figure 3. Col orant

35 5 includ and Drug Adm nistration Colorant (F as FD&C No.
%@g@qm Dﬁ@}/}xs@f@ﬁh

1 blue dye, 4 red dye, red ferric oxide, yellow ferric oxide,
titani um di oxide, carbon black, and indigo. [000103] Push | ayer 40 may

further conprimevidestherapyimmediatelietovéicost Snydisslvies of undadrgees n Fi gure 3.

Typi cal lubricants copprise a nenber selected fromthe 10 group.consisting
of sodi um st eaqa‘l%splé‘,t‘mblf)‘ttﬁgQT%ﬁ?Gﬁ‘gﬁﬁé?‘E?teﬁ‘E@ﬁg‘@?’ and E?MF&P@? he ric acid,

cal ci um st ear Hfvers QR Al 91 6 W AIrBRloBligt et Rt oL 2L e, sodium

ri ci noleate an eate. concentration o ubricant is 0.01
to 10 ng. [000@ydjdoRedtterapyyer 40 may further conprise an antioxi dant 45, 15

represented, b ted dashes in Figure 3 to inhibit the oxidation of
i ngr edi ent s %Bﬁrip%ﬁlsi n .mfﬂma@}'@tg SHitahleder @ﬂn&g@tumtgepg%gea}ggn conpri ses
0.00 to 5 ny éa‘mp%neﬁtekbmsﬁmaueoﬁée&riﬁéfaﬂgaﬁipésnvéﬁts ¢ Rt Sdvensaly | se a

it
menber selected fromthe group consisting of ascorbic acid, ascorbyl
pal m tate, butharateelmateyiaisuspdin thelsyster. mhe salvents braadlyrinicigde members

| Soascor bate. SR GO0 HRNrPE Ganefithd b0 ds skl ARLRO T oneR o Ll at o,
sodi um net abi segtérd} athers Gdliphaticadt/dfbcaiddhe halogehated solbéaits, cycloaliphatics, E,

4-chloro-2,6-ditertiary butyl phenol, al pha-tocopherol, and ropyl gal | at e.
[ 000105] Fil§ur @romaties, heterocyilis spivents apd midwuies thereaft Typicaliselvepisdeshiders

5 “Dosage.  or o ARERGHERESRM, sndol ol ook (MedRETAR RO C DYEC
of wall 20 of méthykapetdierethyl Bcetsbecisoprapyl afetate, a-butybacetatef methglonposi tion
har mmoeut oal B90us eRRaaTRRVAORIEKoiads. achexans. RPN, BTGB 8BRel st i ng of 30
SueTecst esSmoeR SR RO B R A ORI et U oo The
hydr oxybut y6 c eéthyens dichingidi, psopyieoe dicbletitie; icatbon tétsathloride nirepthasehy| cel | ul ose,
hydroxypr opyl ehfil &8 e feBahctoh e ety Sh P Koyl etifr, ichxana, &' coat 50 25
cyclooctane, benzene, toluene, naphtha, 1,4-dioxane, tetrahydrofuran, diglyme,
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, itis
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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22 Novenber 2006 WD 03/101384 PCT/ US03/ 16747 provides therapy inmediately
as overcoat 50 dissolves or undergoes dissolution in the prf?ﬁBGﬁnH§2 06
gastrointestinal fluid and concurrently therewith delivers oxycodone drug
31 into the wiagh gt estinal tract for immediate oxyco osAe4APY. 5

[ 000106] Exenplary solvents suitable for manufacturing the dosage form
conponents conprise aqueous or inert organic solvents that do not adversely

harm t he mat ergredent dsthe anfiydrbgluciseiupitthal Bk placed by aBubstithtingighelpuste menber s
selected fromthe group consisting_of aqueous sol vents, al cohols, ketones,
esters, et her SONVaried inte aROhoLaTakRr Bgnanhydrolisasavritcandie rartially or

cycl oal i phati 'gﬂﬁﬁ'. : |\ 0 S‘ﬂ%f ' r t her eof .
Typi cal sol ve(rﬂlct%rsn pﬂa%(l:)f% e E@Igﬁ?@ﬁ(jl acgtag(r\?gﬁé%“go ’,a ﬂﬁ&?ﬂ?aaggﬁlﬁgl'hanol ,

i sopropyl al caiiwoixy, haloggh, cartsoaliyl, alkylsarbapiatea alisylaarbonate halkylsulfenatee, i sopr opyl
acetate, n-bputyl etate, nethyl isobutyl ketone, ne l,.. pr |. ket one,

n- hexane, ng-)he%iyﬁﬂéfna&'ﬁ?m?émé?t%BPlymﬁB%HBWH)QFO"QSh%’?OTtgéthhgl‘@%\ée'ﬁI ycol
monoet hyl  acetthé Grgafile nbidtRE @otai Tl bieto tWelve chitof Aforts, @i rdféfablyPr opy! ene
di chl oride, carbon tetrachloride nitroethane, nitropropane

t et r achl or oet Heaeonestorejght eatben atdmsopr opyl et her, cycl ohexane, cycl ooct ane,
benzene, tol aphtha, 1.4-di oxane, tetrahydrafur diglyne, water,
aqueous sol véﬁﬁ@oggnt ait‘ﬂ‘ier?&ﬂ'%'?‘&%?gc_’@ﬁﬁ'@n% ¥ ¥'@@‘§PW€W¥§H de,

cal ci um chl or i sactedrtfbnt the drodiFeondRingdPeelilese édﬁé{%ﬂtﬂé&éﬁié@lé&et one and

wat er, 20 acetone and net hanol, acetone and ethyl al cohol, ret h¥l ene
di chl or i de!@&ndrellwipsentiineylate aalulesergsetate, callvipserdinertatgneeliiosn diasetate,000107]

Wall 20 is f t f, . fluid, h
he vater and. Gt At RERIER didielet vaes 3 Sl pReRakE oot L O T
passage of bf)xydifln_dnmtri-zlaroﬂta@egﬁfrtd,theﬁl_tmlﬁ)demplarybl ﬁdqlmbi'sdndt:h!ldeecelmsgu?h, }t is 25
sem per neabl e. e selec e se er rea conposi tion or formn

t he a/al | are e%cggaﬁ? ﬁ%‘_f"?%/ab ﬁ;ﬁjﬁog-ia'ﬁ% ?‘H-’SXJ %%"%QI@&Q%P%%I y insol ubl egi n
bi ol ogi cal ! WelgiottiiiaBbtaleliayh BDDG 1 B2 4RPavEcdAtaedIN A8 Bo%,

Representati ve polyners m ng wa conpr sem per neabl e
honopol yneis, csliuogetriacetbiechavinga DSef2to Jant amacdtylicenteBofS4dth 4dd@%r i al s

B e L O
anhydr ogl ucosehavirigta DS of N 8Brd'FbFibnYI Barte 03815%; 2ellldsel atetate. Degree of
propionate having an acetyl content of 1.5 to 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 hydroxyl 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 paimitate, 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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substitution (DS) neans the average nunber of hydroxyl groups originally 26
22 Novenber 2006 WD 03/101384 PCT/ US03116747 present on theyaNbyvenhpgi200ese
unit that are replaced by a substituting group or converted into another

group. The agR@wsfppgtucose unit can be partially or conglghSimeaybstituted

wi th groups such as acyl, al kanoyl, al kenoyl, aroyl, alkyl, alkoxy,
hal ogen, carboal kyl, al kyl carbamate, al kyl carbonate, al kyl sul fonate, 5
al kysul f amat e, EseygiopediaefiBdigmexcoience dndrTechsbleyoVipls 3, pp1 32641364 |(1964), wher ei n

the organic no tles C fromone to twelve carbon atons, and preferably
fromone to ei %NLWSF%'"C[UBW%@Q] he semi perneabl e conpositions
typlcallylncm folf Wity phocel I ul ose
acyl ate, cell LI 024 d| acy ét{oeré%egﬁﬁ&ﬁefapférsﬁgi%ﬁfelrg(??l at e, rtﬁé%f'duelgg’?e’m(zlcet ate,

cel | ul ose di aceomfrise ceHﬂldmeI ammldelhywe:émmrw,l acetatapc—elluldse aeetdtet ri-cellul ose

al kanyl ates, mopo-, .di-, and tri ken no- di -, and

tri-aroyl at s, e@M’Gérpﬂ'é'a 'R%‘u‘oﬁﬁé F'ﬁr'pgtbg ‘? pate, celYIoRe cel | ul ose acetate
having a DS of dﬂw\%)ﬁé?m'ﬁ’oé%e?d?é' sam.p@ﬁﬁéame 5&?&%& @migemie@bR9- 9% cel | ul ose
di acet ate having a DS of and an ace content of 21 to 35% 15

cel lul ose tri aé@lweélanemusarglpgrmﬁbtﬁsafonatee palryetywneaccms,%+lln&sed1tent of 34 to

oropi onate. hast R EY SEMSBRERE plime S BTy ing Sont e RPR SL S5O .1 'L cce
acetate propi andh eafishy asdiscloseidrUyS. RAeNts Nos.d,173,876; 6,278:586( an acetyl
content of 39 to 42% cellul ose acetate propionate havi ng an acetyl content

of 2.5 to 3 r§41@0'év335‘a1g®6pﬁﬂ9pﬁ 6,142 semipatmeablepplymers, assdisclased a hydr oxyl
content of 2.8 I t&5h, S of 1.8, an
acetyl content g?oilgefa/f’ m‘lg #A@ cge@?r@g %%XH Pa@@\ﬂﬂ%)@e 9% cel |l ul ose
acetate butyradenMvesngernpenmabteyﬂolyt%mBtycéne?ulfouaié?%enﬁp&nﬂeablgI content of
17 to 53% and a]&/d oxgl, ntent of 0.5 4. 7% .cel lu] ose triacyl ates
having a DS of POYMIpeaRvEmeyIagmastir FHIBHSS AN SeineEmeptie ROWTMers ose
triamate, cel | ekifbifing & fia pBirhedfity (0146 96°® (col mireR3RRAY, @xfRdscedd ul ose
tripropionate; cel ose di esters having , such as

cel | ul ose didsu®er atmosphere bf de@tulopasmohcapressmdlﬁmeow anrésstaanoat e,

Cel 1l ose acer SetrgendyHal e S At b e iR ath S, Fabfighps™ " °

Pr opi onat e 30 384SIT0R4,616,880 4nd 4/%60,0207 aA n R81GMBORSECoroh Foleryal er at e
almtate, ce U
P Scott 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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acetate hepl'an'oate, and the |ike. Sem perneable polyners are known in U S.
Patent No. 4,077,407, and they can be synthesized by proceduweRg,agsKdrinbes i n
27 22 Novenber 2006 WD 931101384 PCT/ US03/ 16747 Encycl opedi a of Pol yner

Sci ence and JgenaRkogy, Vol . 3, pp. 325-354 (1964), | nbefgeigeee Publishers
Inc., New York, NY. [000110] Additional sem perneable polynmers for formng

the outer wall 20 conprise cellulose acetal dehyde di nethyl acetate;
cel l ul ose acet h.B(bu&lealalglybolaﬁ JAgentametinybérieudlycol 1a¢5be>mnmtmmer‘re)glyanhrabdnat e;

pol yur ot hanes. Pd: ARYRBAEIOS SEh eB GHERT oo Ly byRBRa. | CrbbSanehitba

sel ectively se B S n of - an ani on
and a cati on, FBJB | scl ogg ?F]HQL‘JR% eé;g%l?ﬁﬁ?&’@t@?@ﬂé?@&&%ﬁbﬁl?dﬁ%G 586; 10

3,541, 005; 3, 5a1myle%glmoljbmyatﬁs butyiene glysoidipropiabate, glmeyoltacetatwtersscl osed by

dor tvat i ves? sBIA B ERey Pyttt S Pop SR LT BT wPuB LYy Lt moab e

pol y(vi nyl benzgifunctigat lbld&kaﬁmlyhléﬁPﬁl%)QélksﬁlGhe dédvitlﬁe%fﬂflp%;im@gﬁycbbl ymers
exhibiting a f]uid perneabi to (cc.. ml/cmhr.atm,

expressed as 1§'quEyaspl llfﬁ%'ﬁﬁ@rpg‘:af Repigsentative f@x&ecg@gﬁlﬁg laée'i!iﬁ dncligdee

di ff | to th t
T LS Pt ent B s B6L BT AR g/ i HIFRT RV ariMely 0 (10 BT
VO\Z lrr:mgoP;)r:a y ”g Ir grgup Socht ds dietdyl miﬁalaﬁtée.%éth@@&l@r mhalatghgnwtlvﬁlﬂhthélhtreé[ Olog éL_lﬁ]

ul ati
agent is ayl((}o %ﬁ&?‘é xY‘H"E@%?@l glyha?tb@gleﬁgl’abaﬁ h?'l‘ﬂpéthaé&r megbi | i tygor
flux through Wahd bit{} beﬁfW hihte: SSIS#]R};I 'aE&at%getﬂ&thglad”lréi@ %dl’é x- enhanci ng

agent or a flux- decrea3|n agent € agent can presel ected to increase
or decrease t hinsplubaisalts sugh as sglsivmssulfate; banium sdtate catsiute phaspbateaand i n

Phose 25 ¢ hat  (PeOfdasolbi ol Gl e HeBumioff; PRSRER A roboki Bl . & ™'
essentially hhdd THe YoRh SuchTdReolyErwesHe, 96'Y'h@mﬂh%‘tﬁcrylé’letﬂ&ydéﬁﬁdnatdlgﬁu

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

nore. The flPux p?'&wpa@ @ster%@mtas: OiteiE agig) §$t§6@5£ﬂ§lfl9ﬁy’éih jang-ghaistayd
pol yal kyl ene 9@6%}% Jne zi&ll %ln{lél@Wa?%rﬁrgp%rgwghlll‘é%ﬁl%?reglls%b#lb%ﬁ’dl@wlllnYCO' S

and the |ike. anc
cellulose based wall forming materials, and the like.

[000112] Other materials may be included in the semipermeable wall
material for imparting flexibility and elongation properties, to make wall 20 less
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.
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30 poI yet hyl ene gl ycoI 300, 400, 600, 1500, 4000, 6000 and the like; |ow

mol ecul ar wei ght gl ycol s such as pol ypropyl ene gl ycol, pol yb ¥besgba2wee!
and pol yanyl ene egcoI: t he pol yal kyl enedi ol s such as

poly(1, 3-praqp pol y(1, 4- but anedi ol ), poly(1, 6- kal), and the

i ke; ali phatlgﬁlgl 0 s such as 28 22 Novenber 2006 WO Ogﬁ’gj?@gﬁm

PCTI US03/ 16747 1, 3-butyl ene glycol, 1, 4-pentanethylene glycol,

1, 4- hexanmet hy| & psn eda¥érad uséﬂlfécaﬁé‘@oﬂlﬁs@alla@h Ateomnicréigl seafu dithes gl yceri ne,

1,2, 3-butanetriol, 1,2,4-hexanetriol, 1, -hexanetriol and the |ike;

esters such asteginiguessan he ysed foap@attﬂsltmr@press@wreer@n@ ceated. iR yr at e,

butyl ene gl yc I like.

Presently pr e%?lﬁggﬁﬁh%r@%%gﬁge&r@ﬁPﬁ@laﬁgﬁbgﬁﬁ'r@%&mm o@tyg:ﬁﬂtr(ﬂ@,?l onal

bl ock- copol ymeoveptd &wmldo;hmfend@f solednit(epusedfin ﬂmparh@mﬁugmg(dhﬂymgknom as

pl uroni cs (BAS e entativye flux-decreas ents include  phthal ates

substit ut ed? ?‘%ﬂ‘dﬂﬂ g‘l"‘ﬁj’? cgpventippally capsep; qn ﬁ%b@ﬁsaﬂa\aﬂwp egHi@Mekoxy group

such as di et hylm Yéo | phthal ate, 10

and [di (2-et hy|é h@%%h%&ﬁ'? ?af a?@g@ JoaBihg HftiRbss, afid 6 ke phenyl

pht hal at e, dam iyl t@l:heydlzoanhg ltm:harqwshcpamlqlso trwemplomchtléwexaglp&. hyl z
trate, t t te,

ol phopnBbe SR IAG e e BE AP LSRR v T, S 2

pol ymers in posiEleisp eﬂélémp'ﬂo@edtﬁé‘dThbbﬂ)cfe@tir@c%Hﬁélséﬁs@JPchﬁhyraﬁﬂe

pol ymet hyl met hacr yl at e carbonate, an fone;, esters such as
citric acido esBlélbgnge%lﬁépﬂpr@@ed/\ﬁ'ﬂdel%h@aY@h@Qrﬁ insQ Rby'rentgfampsd thenert and

a1 Mo Ak Hfon 5 BB AR e oL 00
i ncluded in t hEheseairsuspensionbocedirt is wwsatte@forirmregemmny forgiig themalll i ty and
ties, to make wall 20 | ess rittle and to.render tear

I t
gt ?ZﬁSt Ih?nsﬁir f gﬁ{’%dﬂ%ﬁg&fﬁ”&! sTheRil-susgensiompiosedure isdeserbeddn 4.8 Ratents di benzy !
it hal at 65 of  RPA7SfRIR). A Piiclin, AG0Y, VBRUE T2 Ut asgt{bogEnar 2,0 )
pht hal at e, 1andibidaevdl.i46epp ‘IB?eBtbﬂﬂﬁ@). dihe eosagefoimudiso campé chaledivdth asuch  as
t t di dt t t [1itat
Lo Sonony! SBuRteR s ensiondiafes S8a. 18k axbble, MisiErSdihakls, G oo
soybean oil, ap@tHan6l ds XEosolvERTortHe Wall fdtnirg] mateldll AR'Adrématiofadil- when

|ncorporated therein is about 0.01 %to 20% wei ght, or higher.
suspension coater can be used employing a cosolvent.

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

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

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

30 sized. Next, magnesium stearate, or another suitable lubricant, is added to the
drug granulation, and the granulation is put into milling jars and mixed on a jar
mill for 10 minutes. The composition is pressed into a layer, for example, in a
Manesty® press or a Korsch LCT press. For a bilayered core, the drug-
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[000113] Pan coating nmay be conveniently used to provide the conpleted
dosage form except for the exit orifice. In the pan coatingrs¥gl&fberld08s
wal | - 30 form ng conposition for wall 20 is deposited by successive spraying

of the approppy@hgsi@l | conposition onto the conpressedpgippglfsRy Dil ayered
core conprising tﬁ% drug layer for the single |layer core or tﬂe drug | ayer

and the push layer for the bilayered core, acconpanied by tunbling in a

rotating pan. cohiniiy RigerdspressetOdifd a SIS/ prepared weChlehiboBthbpusl Iafepan wat er
Is used because of jts availability at comrerci al scal.e. a%aefh t echni ques
e

can be used f ofomREKiPMdl inglideds fressed @geippidne drigecontainiag! ®al | is dried
T oa 1 el o tefiediatd oofe3sbf faafl thes Aace Dider & bitehabba!dostbg, oven 1o

free the dosage tormo vent e manutacturing. Drying 5
condi ti ons wi | hewlensc dfinad stage oanpressibo typicatyntakesplaee atsa farcanof=3508b1 e

Che [ike. " 1 ootrrias darenter, 6 380 ebR neinas” ahA SiioisSortuntih,l oyen For o
exanpl e, the ymhdres¥ed\tBlesardfedths dApsslie cFr@is',Tb%}i)KsiI%@fDW ORdter Pre8se

techni que using the air-suspension procedure. 'Br ocedure consists of
suspendi ng andandsubgaauentycadted withibeaal depterialgaedescribed abeve. core in a

vl |15 appi 1 clRB3MIne QBFE el GrfoetTrp B h U SRIRL A < ¢ e
for i ndependentdsagé esrm, Bed éptidndaddter solubldévedstRty Whichrmay Béeoleded- suspensi on
procedure is described in U S. Patent No. 2,799,241; in J. Am Pharm

Assoc., Voll0 4f8.9.03padry colared cpatings) or clasd (e.a.50padry Clearh mayle conted grp. g4
(1960). The do . A Wirster(r) air-suspension
wat er usi ng, fg]r%qgo?é %ﬂki@{)ﬁ??gﬁgm&ﬁgh?g% efgnf?fet hanol as a cosol vent for
the wal |l form [@P0dT]ler i mlanotver Avanofaeturecthe )dnay dnd ctherirgredientsveatmprisingn be used

| i | {. 00011 Do f i ith th t
Cvent i on ar o B R laielcaTe PESS) TGk HASRAOUMD Sl GBS Thec eV EHRGRRREReS « ne
dosage form WHMin%sioE%ﬂiéf&ﬁFééggﬁbdtBXhé ine M@huﬂér@wﬁk%ﬁ*trﬁhrhsﬂmw% I'n the

r
wet granul ation technique, t rug and carrier are ended using an
or gani ¢ sollvento occuphindhe desage farmeandiit Blsd possessesdimensions comaspondingi| at i on

e eI e Y WA o B Y B o . o
prepared sol ut treevith. STHeWnYy &istRertifgredients can also be blended with a solvent
and mixed into a solid or semisolid form by conventional methods, such as
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 fiuid 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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t he drug' bl end wit h“oonti nual mxing in the blender. The granulating fluid
is added until a wet blend is produced, which wet mass bl ensh Ngvédisd 200s ced
t hrough a predeterm ned screen onto oven trays. The blend is dried for 18 to
24 hours at 5Cin a forced-air oven. The dried YhReupre then 30
si zed. Next aérg’gnesilgum stearate, or another suitable Iugpﬁgant ?s added to

the drug granulation, and the granulation is put into mlling jars and
m xed on a jar {00019} it réTberéérn dath dosagoRiTh esartao cB ated witht 0 a
| ayer, for exanple, in a Mnesty(r) press or a Korsch press. For a

bi I ayered cor ethe coraprgssag core fop t ﬁmerelmof ding from mlmgemsosllesm?
cont ai ni ng 'ayﬁﬁeéxﬁc%Bé@?&dgagruﬁngiﬂ“é%éﬁdf dcngé%Pﬂ{efo%ts*ﬁ“gé dd%ed?%uﬁ the push

| ayer conposition, resse -cont i ni ng
| ayer. The i ndrag deldreqtbgtbodrpﬁageéommnta/ﬁmd:aivhmnmaiﬁeﬁ uptace under a force of

bout 50-10 F | st ally tak | t
force of 3580 B)%ﬁimronéﬁ%agr%aﬁ 50 87 Deficedbaios fsed ALt BAGI TPRLA o\ gl e or
bi | ayer COWrﬁfb% grr Sﬁ'oéyrﬁér‘?hat%‘?o&eg s&fl\)é [? éacf?r}é?%n} fﬁeQJu erfidiitgn Dry

Coat er press, uently coat eri a s as descri bed
above. [0001161]he(ab9f011m amcexé oafice. H’rersfubstascaorq)aiymérlrmy rnduder,doolrug | ayer end

of the dosage form and t I on er..so ts, which may be
col ored 10 (e.§ p&)éﬂﬂp ¢ Bel @‘V&%PHQQJP@Y(I"’&FK@ 'E Opadry d ear),
nmay be coat ed §bfin| périfeapiesalica §éléﬁ\du§ filkinsak; %Qvét@ﬁe?ﬂo%ﬁi@%%ﬁﬁﬂge form
(000117] In another manuf act uFe the drug and ot her ingredients conprising

t he drug |a9eral§¢'ml)ba lsadkablecampoundssuchiastadiuid regovable agee-formae | ayer

Phe: Tayer i s 1opusdfor S orhtht RERAARG ol Rolorle i Bl PSR o '™ = °°

di mensi ons corcasmfht@g to the second push layer, if included, for formng
a contacting arra gerrent therewith. The drug and ot her @gredi ents can al so
be bl ended wi t HW12H veFhe e@nqrarpbea!rtvq{reasmcabbe@roed By iRaghing® f or m by

conventi onal é“lﬂémf I ng or
rolImlling, ﬁnﬁgg%e|pr essr %hg%wgﬁ% rﬁ@gzé&#%pﬁ%kéé | f

i ncl uded, dSI aglacoset maamspo!;alaﬁose;mnmsodrmchlerrdet)lpataesiumnrﬁmveact with the
| ayer of drug in,a nner of the drugpﬂﬂs nul at on and

o s opal e S0Yikp clrSfe AT BSrilol P HE S BUNBER e e eAIEPH oINS PUBEXt o co

techni ques. Thgriff@Mpr essed cores then nmay be coated with

[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 formn releases
oxycodone for about 24 hours after administration with an immediate release
drug overcoat delivery and controlled drug delivery continuing thereafter untit

the core ceases to release drug.
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t he sem perneabl e wal I‘ material as described above. 25 [000118] Anot her
manuf act uri ng process that can be used conprises bl ending tdeNnpukiRtedo6
i ngredients for each layer in a fluid bed granulator. After the powdered

i ngredients / bl ended in the granulator, a granul gtq pid, for
exanpl e, poly l\’?’l“&%‘/“?"pyrrol I done) in water, is sprayed on?%h?%gl%)%v\ders. The

coated powders are then dried in the granulator. This process granul ates 30

all the ingreqbstlnfze] pr?ﬁgfﬂéleéééeré@idftWé‘brb@erﬂﬂ%HﬁbﬁiQ%hﬁfaé&Hk@d u’»_ngﬂol ui d.

After the granules are dried, a lubricant, such as stearic acid or
magnesi um st e®f abaut 10 $o 20vhewrd and peeferably 46 40 8 hoursrandsmarg peeferabliider e. g. |

V- bl ender or t l.endery, T anulkes are then pre Ln the manner
descri bed abov@’ﬁé? @%%,@gﬁg%’aﬁ °If% %ﬁ%[&%ﬁf%dgﬁ%@@g/ 16747 [000119]
Exit 60 is pretadewdrized RasvirdGANeccuPalgredbthin 69 he@repaepadminitration t he
conpressed core for the uniformrel ease of d fromthe dosage form The

exit can be praddibadessdban N@Cec%tQﬂﬁﬁﬂeaﬁ:ﬂaﬁﬁéblnggPlﬁé"‘éc?@ﬂ@@tﬂaﬁ%rpr@lﬂ'eduri ng

d del i ' ' ' : . 5 [000120
Bt 60 may | AR RELLRER ehaficblehhAeh pRTERImBedEE. ° Lot ance
or pol yner t haeleaseosbating,dindstsiconconutant peakedasivercdncentration, thetmeaximarh| t o

th by f It ifice. Th bst i ncl ude, f
examl &, an cERSIHSTAAIEETIAEN o5 AR aowurgatpl JEDPwF et 0 i n the
sem per neabl e d@ﬁ{ir\i'trai‘ioﬁ.eh'ﬁk'nﬁ%l%rcffﬂé provités ?@%Lﬁrthér%g%@ﬁé e poly(vinyl 10

al cohol); a | eachabl e conpound, "such" as a r enov pore-forner
sel ect ed f Hbmmaistapingudsug plasing lévels low enoughdameducesitlesfigatsiassecidted oxi de and

car bohydrate. [.0Q012 The exit. or a pluraldt f exit an _be formed by

| eaching a rre%g}‘&r%%l#%%&gﬁm? ©8 k@tm&ﬁ%‘(ﬁ&cUH%F@{VPngBﬁéégptﬂr&bq%s | act ose,
fructose, 15 i huRser eficaby MtRout BighPldshiadevdl SmPRithdi® dibLihepdpentic de,

potassi um chl oride, sodiumcitrate and mannitol to provide a uniformrel ease

di mensi oned pcﬂ'@%‘ﬁYQ‘s- orifice. [000122] The exit can have any shape, such
o Cronsoin PR SRS B Gt lrhdl MBnbOIR U 0T
form can bés coexperienceariththé bonventional immeliate-rdléaserdosage form, oxycodone
may be provided in the drug layer in the sustained release dosage forms of the
present invention in 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 Ty, 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 Ty of about 15 to 18
30 hours and preferably about 17 hours and provided release of oxycodone for a
continuous period of time of at least about 24 hours. Within about 2 hours
following administration, oxycodone is being released at a uniform release rate
that continues for a prolonged period of time. Following this prolonged period
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spaced-uéﬁpé;t' rel étion or one or nore surfaces of the dosage form [000124]
Drilling, including nmechanical and |aser drilling, through tfeNovember 2006
sem perneabl e wall can be used to formthe exit orifice. Such exits and 25
equi pnent f f LNg such exits are disclosed in U S. S.

3,916, 899, O@‘y"’%’g%ﬂms and Higuchi and in U S. Patent Eg?lﬁgb?lggé,%& by
Theeuwes, et al., each of which is incorporated in its entirety by
reference her epfunifgrin fefeast F6€ Ahlg/reiasé ebhthtes fr Ybieralaford hdLRUnEI exit
orifice. [000125] The unique release rate profile of the present invention
provi des 30 etheidgsagedomn isdpedddone t her apy over 24 hours. This dosage form

rel eases oxyc for r ] | ' an

i mredi ate rel egdsbg?fodr ugog%gg?%ﬁbé Oggﬁ @é@{’%ﬁﬁéﬁg%ﬁ%‘%ﬁé‘%&&g‘QEIQI very

conti nui ng t heoetcontinuols time pbRodhaEtincladsss piofonged tmeavidhudiug 82 22 Novenber
2006 WD 03/101384 PCT/1JS03/ 16747 {000126] .The rel ease rate of the present
i nvention i g c ed at 3 yrifprpyelgaserate asrdefgrpinedip astanggra plgase sM8 pref erabl y
15 to 18 hours 0 formof the
present | nvent Fagy sae & FREIRbRdherh O Wineh ol Erod 198 SBRE0RE L or car

t han 15 hours débsage farmhsiafthetinwentiompiovide didod plassm driguoonicentratioid4n the create a
flatter blood plas oncentratjion profile ver 24 hoyrs., The profile is
Femar kable i n SHRC DL AFEsVaRACI YA elonap Lbeeddt BB AL OsR A" ¢ 5

conconmi t ant peaktaiahaﬁmirﬁme&a@tré@awabsapbﬁarﬁ@xWth@he%erfbm |
concentration does not occur until abouf 15 hours after “adm nistration.

Thi s novel 1fr othis ipvention ateeadminisieredooroa sontinuousnceta-day begisyilierdasage ng dr ug

I I I ' f | at i.t.h high bl ood
D aema concent [t SRMERYshfor FRVEE wRratpufcAs Blisore 80indt SPansial "0 oure
of efficacy w plasmh oRydddond eshitentrations thﬁovﬁhg@_téadwﬁté bedlepiasiha ¢ bl ood
| evel s. [000127] In accord with the above-cited information obtained through

15 experience RKcRdeneconsertatipnsoiRal ogehpi latestime fellgwingfipsgge form oxycodone

may be provi dedqi.bi: l £ al I ) forms of
the present i%e@ms{t@)ﬁo'?é\ﬁ@r@%un Lb'tc?p e%%gﬂ@ 8@@%ﬁ%oﬁggf%§9fggéﬁgﬁor nore, if
desired. |nl5pr plasmaloxyqodeheconeentsatiogs thati ocqyr fallywing adinirdstratioh of of once- a- day

dosage fornms in accord with the present jnventjon,. the drug |l ayer conprises
g lmmeglatre-release oxycodd%e osage Iorms ancI eﬂstlng extendecgJ release P

dosage forms.
[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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20 oxycodone in a dose of 20 ng to 80 ng oxycodone per dosage form

[ 000128] Representative dosage forns had T70 val ues of great e? Nokafbdr2006
hours and rel eased oxycodone for a continuous period of time of nore than
about 22 houws o3f{skHi n about 2 hours follow ng adm ni st padjy@RneARACH of the
di fferent dosage fornms were rel easi ng oxycodone fromthe core at a uniform
25 release rate that continued for a prolonged period of tinme of about 22
hours or nor e[0001833 r Prefesred imethdus op mahefactedng dbsatjerfermts afdibeipresentsubsequent

to release of, the i medi ate rel ease, cpati ng. 0012 In a bilayer

enbods ment of BIREORARAPNREIL ST BRGE e cxTRptboN, Al pREeRABes A | nvent i on.
t he dosage fOr\ﬂ@gﬁl?\ég:eﬁtqrﬁ&sctﬁhé@%ﬁtnoébg.to 18 30 hours and preferably about
17 hours and proVvided rel ease of oxycodone for a continuous period of tine
of at |east about 24 hours. Wthin about 2 hours follow ng adm nistration,
oxycodone i g being rel L at g ILQn B « t continues for a
prol onged pzri od of ti FESCRIFNGH Q5 EXA 1 D POt e ﬁ33 22 Novenber
2006 WO 03/101384 PCT/ 0503/ 16747 of uniformrel ease rates, drug rel ease
continues for RREESA MiTOMWIAG oxtitidds arbibsHaRACA teirEbdit ivaRmin [ 000130]

Dosage fornms of this invention exhibit sustai rel ease of drug over a
conti nuous ti nandibey shibuldaot bercohsidered as [imiing thpestope pbthatieventioniip any 5

rel eased at a i formrel ease rate as determned in.a standard rel ease rate
hosay such ae VRkESIRse EERAE Rl irRsoutia o BitheRb BRFRbREEr *F e
dosage forme ofhokdersetyinheé o irighvofdiee plegert dbcRBlRe, drawihdgsqiid@ent rations in
the subject that are |ess variable over a prolonged period of tine than
those obt ai ne@OAMPANYIRGElAIMs: e r el ease dosage forns. Wien the dosage forns
of 10 this invention are adm ni stered on a conti nuous once-a-day basis, the

dosage fornms of the invention provide therapeutically effective average
steady-state plasma oxycodone conceBXAMPLEMS while providing steady-state

peak plasnma oxycodone concentrations that occur_at at i me follow ng
Fose mdm st rat . oRRICTR EhaRRPIE DieoTvey SEApe el b MOrystahe
st eady- st atjg peak 15 plasnma oxycodone concentrations that occur follow ng
adm ni stration ' i - # exi sting
ext ended rel eagdeﬁmaggggg o?%?q%ﬁhﬁ%ﬁfpt@d‘,%@ﬂﬂ%aﬁd’&%@d fag affosfidfic

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
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[0001§i’]'_mlm"'|"4hé' ih‘\"/e'nt'i'on conprises a nethod of treating disease states and
conditions that are responsive to treatnent w th oxycodone ByNg(&hbet 2906
adm nistering to a subject a sustained rel ease dosage form of oxycodone. The

met hod is B{@&hhﬁed wi th dosage forns that are adapt ed%ﬁvsr‘]%ﬁ%se t he

conpound a ¥orm rel ease rate of between about 1 about 6% hr
over a prolonged tine period of at |east about 20 hours, preferably 22 hours

or nore. 25 drﬂ@@é&@oo;g'aﬁ\defm&tioﬁg gérragéaefr&n%%einwoms& orally

adm nistering a oxy one dosage to a subject once a ay for the
treat ment of Theignanulatiopissdriedriethe flDidibed chapdes to an acceptabledmeistutd t i ons, whi ch

may be mani f est or___clinically diagnosed.as, s 0 f in, may be
treated wit h??\‘r?gq.aﬁ)?%tﬁgr%anugeés%%ﬁ'z?cg?%g éﬁg"qréﬁlﬁ@fj‘ﬁ'ﬂi? 9#“% i nvention. In
addi tion, ot hefeefli TRaGRantlatibe & tRAsRAGd &8 tité tumtierViied withyl 59 of ey  not

mani fest in association with pain but which may be responsive to treatnent

wi t h oxycotlorfuityiatgd ydsoxytrluenecanddaprigpted withi294 @ysagnesiust #8amitd et hods of the
venton. Sate it R008c Rl AN3RH. FETLLRRRLART 47 £000153

Preferred net f manufac age 10F nMs~0 e presen I nvention

are gener al | yousdksempbsiibn are chmprssedintsbilagéraubletd] Firstet tEmgafitte are wei ght
percent unless otherwi se noted. 5 DESCRI PTI ON OF EXAVPLES, OF THE | NVENTI ON
[000134] The $YFadone hydrechiprdecompogition js,added tq the dig CavRkapd esent i nventi on

andthey Shoublcsiibrdieed: 8, 965 ) o e Adbh'cbiifiobih 88884 Ba e [ nvention i n

any way, as these exanples er ‘equi val'ents thereo | becone
apparent 10 Jlayearsaegpressedduto iarb/161dizandter mund, gtandeid doheave; bilayat di scl osure,
drawi ngs and _acco nyi ng clai ms. EXAMPLE | Oxycodone Hydrochl ori de

Bi convex Shap@[?"g?'lq‘géer' 20 ng System 15 [000135] A dosage form adapt ed,

designed and moa#ss] aSTHYDIRGERY bffandtnihtd'aleicsticd wit\d gefnilparmiddbil act ured as
follows: 1933 of "oxycodone hydrochl oride, USP, 7803 g of polyethyl ene

oxi de wi th avwalagherwalidonmiag cornpasifion comprses, M0 cellnse 20etate having a
pol yvinyl pyr rﬁ,éﬂ%@&yi go%?etnit fahg ﬁi%apsblyié gﬁe%% glycol comprising a 3.350 viscosity-

15 average molecular weight. The wall-forming composition is dissolved in an
acetone:water (95:5 wt:wt) co solvent to make a 5% solids solution. The wall-
forming composition is sprayed onto and around the bilayered arrangements in
a pan coater until approximately 39 mg of membrane 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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20 havi ng an average nol ecul ar wei ght of 40,000 are added to a fluid bed
granul ator bow . Next a binder solution is prepared by di sso}¥\NRGmOL 20061
the same pol yvinyl pyrrolidone in 4500 g of water. The dry naterials are

fluid bed I d by spraying with 2000 g of bi nder ' Next, the
wet granul a?‘?gﬂ%olﬁ&ﬁdri ed in the granulator to an accepfgﬁpibgfrlr@%sture

content, and sized using by 25 passing through a 7-nmesh screen. Next, the

granul ation i S[dmﬁf erNed, thecaor-&}e%ué%ibsj,«g@m@af@aem ¢dhted. THf cidd#t V! at ed

hydr oxyt ol uene" as ant1 oxi dant and ubricated wth 25 g of nagnesi um
stearate. [000aBbis a4 splids soludinn ob@padsy in waten. Jhe clepreaad salvtigrois| ows: first, a

<26-32 30 havi HhaweR AERE e eraled s fy BReVROL HBU R BB Vea | n 208
kg of water. igwim%%o@ﬁn?beﬁﬂé'téms%hmédje and 1.2 kg of ferric oxide are

sized using a Quadro with a 21-nmesh screen. Then, the screened

material s afd [W9143] Kk Next gearweated isystems rreoatedimitroannieximatelyl 90, 000

nol ecul ar wei | L . dr
material s ar eg?%ﬁpgt?agvev%f?éﬂ@gpn%@g@tw&g@gn&%@l‘ﬁ%%gﬁem@qg‘%wy

PCT/ US03116747pahedaterd6. 2 kg of binder solution is sprayed from 3 nozzles
onto the powder The granulation is drcieg in the fluid-bed chanber to an

. din :
accept abl e noi $909444] | c{hg dospge form-preducss y thizmapyfactyre s designedyioa Fluid Air
mll with a 7- r d?(;m ] i i ote
tunbler, m xedagvlﬁ/tgk1 ﬁ@%sg#”gg@u% at @Ejﬁggfoa}yét’g uer?gétéan eéfs%b@i@:at ed with
294 g magnd$i uen sveveoa tempriged@d 18%] oxieodone Hib, USH andiB5fis Hygroxypropybr i de dr ug
Firee. 113 my Setoke oS ebReRd heroumich faubyaligoe of bRopeoRill (o the
di e cavity andyspriRmeheRoRSEMhinihd $7'7%dkjcdiane hydrBehigrtehuSPTBsE%h i on i s
added and the 10 |l ayers are pressed into"a 5/16" dianeter round, standard

concave, bi | ay@plyethylensexidaspnssessimana 260,000molsculanweight, 4%r angenents are

coated with a | || T ] C it conpri ses
99% cel | ul ose §§‘§/'@F@"ﬁﬁ@&ﬁﬁ”&%k‘%fﬁ@%@%@%ﬁ&‘a@gﬁ%&”y&%y]det hyl ene
gl ycol conpisi shpdromvtduéie)and 6.26% rhagnESiumvstéagte. Tid podh compusitiohis The

wal | -form ng conposition is dissolved in an. . acetone:vvate{ (95:5 wt:wt) co
sol vent to makEOMPESRAJS i Bolyelylene,aridersRmAtsing.2 7,000,000 molecular weigh,

20% sodium chloride, 5% polyvinylpyrrolidone possessing an average
molecular weight of 40,000, 1% fermic 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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form ng conposition is sprayed onto and around the bilayered arrangements in

a pan coater until approximately 39 ng of nenbrane is applied ov&aeR2006
tablet. [000139] Next, one 40 ml (1 mm) exit passageway is |laser drilled

t hrough 20 t‘{;(ﬁ 5 - pernmeable wall to connect the drug L@Yﬁsr ‘Mhh t he
QTR (L

exterior of age system The residual solvent is renoved by drying
for 48 hours as 45 C. and 45% hum dity. After drilling, the osnotic systens
are dried for 4 hours at 45 C to re%@gess moi sture. [000140] Next,
the drilled and dried systens are coated W an imedi ate 25 rel ease drug
overcoat. The dr ugOxeedenrsiiydrechiorgeBiconverSkapsdRileyerd0umg Siistedont ai ni ng
157.5 g of oxycodone HClI, USP and 850 g of hydroxypropyl nethylcellul ose
possessi ng an average nol ecul ar wei ght of 11,200. The drug overcoat

sol ution is sp[0agfss]ontAdbsugedsrmeatiapted éskigedemdwhaped ananusmetge wet  coat ed
wei ght of agproxi mately 8 ng per systemis achieved. 30 (000141] Next, the
dr ug- over coat e®fug gelivepideyice 1xwaayfagyed asellows: 3528 kg of e¥ycedantecoat is a 12%

sol 1 ds suspenshifelor@BANLY 681784 6 poy BBl Ride ifEABAR RIBRARST O 1o

sprayed onto t rug overcoate until an ave oat ed wei ght
of appr oxi mat ewsigitt ofi@0®,000,2ye tddadi te adlaidi edapianula6r BEvINDeatyadind2006 WO

03/101384 PCT/ USQ3/ 16747 0142]. Next, .the col.or-overcoated, systens are
cl ear coat ed. ‘Q'OBI'_%@'PP?J@agW%ls§$l¥ﬂ"3&4§6‘9i°gQowmwrﬁd?ﬂe ‘@ﬁ&@?é Fn water.
The cl ear coat Kﬁszgyhlée\?gqﬁﬁdo?mg%yrﬁaewﬁrme@#gm.%o QR IRfLrtéSTRENT I | an

average wet coate f~ dpproxi mat el per systemis achieved. 5
[ 000143] Néfit , diyimederiatoaredididdedigraniaiedbycsprayiog with 83 3kgrafkindet el y 1 g of

pan coater [ o RP R B vebGrahndh S puen Dfe BRI o arerbldie. . 1
designed to dmbisiueé canteit, &id QzedQ%d@ﬂ? dg}ﬁ@li}gﬂ%@ﬂ #P-nidSR seepN TheTedi at e
e

rel ease from 10 an overcoat conpris % oxycodone HClI, USP and 85%

hydr oxypropy| @@nglienes thandeasteged i blepderand reised with 0.8 kaof bylialedor 19ng of
ORIt o IR SRSt ed SRRl 0ch e
pol yvi nyl pyi6r obtedratee possessi ng a 40, 000 nol ecul ar wei ght, 0.02% butyl at ed
[000146] Next, a push composition is prepared as follows: First, a binder
solution is 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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15 hydr oxyt ol uene, and 0.25% magnesi um stearate. The push conposition is
conprised 73. 7% pol yet hyl ene oxi de conprising a 7,000,000 no}eQulhba@0odt
20% sodi um chl ori de, 5% pol yvi nyl pyrrol i done possessi ng an average

nol ecul ar weyyginefks 40, 000, 1 % ferric oxide, 0.05% butybpi68/16747

hydr oxyt ol uene, and 0. 25% magnesi um stearate. The sem perneable wall is
conprised of 20 99% cel | ul ose acetate of 39.8% acetyl content and 1 %

pol yet hyl ene g[tmomg TR tilapered airarigonteniire T8 Ete8 With RosendigRarabld0 mls (1
m) on the center of the drug side. The final dosage form contains a color
overcoat, a clWal Thesralderminggampesition comarises 9% eellulosraaptatehainga rat e of

0.93 ny oxycod foTols] Moty o hr . 22
Novenber 2006 %"%%‘Ll §g{%}%§§§f%ﬁ%&8%@%"g%y%%s oﬁgc%&jrochl ori de
Bi convex Shapeavefdeawaecuidd weighby Shewall-fddhgLompdsitiors Bgiissbivedimampt ed,

desi gned angd shaped a snotic, 5, dr eliver vice i s .manyfactured as
fol | ows: 32928a WW%%?Q%QMMWWB&WI@EPg%maw%ﬁq@?,?"ﬂﬁ SQE‘“B?- E&‘F yet hyl ene
oxi de with avey Y ' i to a fluid bed
granul at or bow _ﬁﬂlﬁogﬁﬂ:;%gh\hﬁtgfg‘r’i?h%?%ﬂ)rgﬁgﬁgQ&&ggggﬁ@gﬁgi ssol ving 5.45 kg
of pol yvi nyl pyairarigeshents in 8 pan coaterurd appadmateiyiiing 9f eecthbaane iage nol ecul ar
wei ght of 40,08 in 40(_@? bﬁft water. The 10 dry materials are fluid bed
granul ated by ’8‘#'9?%@3 19he133. 3 kg of binder solution. Next, the wet

granul ation is{eboigsl | NNER OB 40YHA Bt i) git sa§&wHLis RisBr driledthrelgh cont ent,

and sized usi nﬂ@by passi ng through a 7-mesh screen. The granulation is then
t r ansf er r ed0t othg semipermeableavatlits senneict theainaplayey with thriexterierad theny dr oxyt ol uene

o2 20 2011 01t ool P oty BRI 212,
sol ution is prEpand45%numiditg.oAftertsillihg, the losmofic Hysteyns arg ldpgd farl4 sbure

i dentified as %-32 havi ng and average nol ecul ar wei ght of 40,000 in 104.4
kg of water. FhENC. todemeyesIxcessyMOigiuEh| ori de and 1.2 kg of ferric oxide are

g of v ORI kg of de are
5. 44 kg of - polOERy1 onenoye gl diboRRanS SRR Rt e g

are added tl§6 arelease drug overcoat. The drug overcoat is a 13% solids aqueous solution

=
-

containing 1.08 kg of oxycodone HCI, USP and 6.1 kg of hydroxypropyl
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 Camuaba wax by dispersing the wax over the systems as they tumble
30 in the pan coater.
[000154] The dosage form produced by this manufacture is designed to
deliver 4 mg of oxycodone hydrochloride USP as an immediate release from
an overcoat comprised of 15% oxycodone HCI, USP and 85% hydroxypropyl
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“fluid bed gr anul ator bow . The dry materials are fluidized and m xed while
46.2 kg of binder solution is sprayed from 3 nozzles onto tJeNpausss: 200d€
granulation is dried in the fluid-bed chanber to an acceptabl e noisture

| evel . 25 T ed granul es are sized using a Fluid A '| ith a
7-mesh scree‘?ﬁo#ﬁ@" granulation is transferred to a tot ?k{rﬁ]gqgllgftw m xed with

15 g of butylated hydroxytoluene and lubricated with 294 g magnesi um
stearate. | Oo%étﬁ%mmt@se flBRe®BY GROGMGOMBINGEH, of vs#ﬁ%df ggyce@siadey i on and

the push composition are conpressed into bilayer tablets. First, 250 ng of
the 30 oxycodd®R fragdheeorrsoniaing3aie oxycodens kydserniatide SR E3¢i3g cavi ty and
pr e- conpr essed |t | poyadded and the

| ayers are pre%%%ew%ﬁgé%ge@igéfshp%mbr%%@?%ﬁnéertdé@&}tbur/?d, standard concave,
bi | ayer arr angpoipiylpyd6iddae possesbing a200D0 rviieduldr WG A).0Z%/butliiéd 6747

[ 000148] The bil ayered arra%e ents are coated with a sem -permeable wall.
The wall fo mwf%mb@&mr@ : japesiunsiearate) TheRUShLOBMESRIORS/i ng a  39. 8%

acetyl content . b Jaragal AETSY S ity-
aver age nol ecul ar %&Zﬁ? /yﬁ%&w odFécrgblr'lT1 %o ao@??g%qlb ﬁgégggg%?@@ési inan 5
acet one: wat er 2% sédiwn:chioyide,d% polyvinylpyreolidorteqpasaéssing dn &%ragd | ds sol uti on.

Th |l -forni i.ti QR Al d. d the, bil d
arr angement o | HOBogaRVRIgHaL A0 oD 1 EHF Bxtoreh Budlel reimienfe " o©
applied to eacand@%%tmafdgeag#s?éara{%xthe %}ﬁlpgﬂnmgﬁlﬂlle (vall Eonfprisbd BRSSageway is

| aser drilled through the sem - pernea to connect the drug |ayer
with the edPerd¥% celiulaseacetatsof39.8% acetyh contest ands1 Buslyethylenerglycok r enoved by

dr vi ; L 1L :
Systoms are dr 14008 1 ssfprRaT ofiesassdibyiy. 40 ol LEfnoli o b ehet°) Co01507
Next,: the dril thedinggnsldel mhedinabdtisegd fornonitams actoldriover@bat, aTsdr evercoat > 1 el ease
drug overcoat. The drug overcoat 1s a 13% solids aqueous sol ution

cont ai ni ng 1. 08N&awWaK ceatyaRd iana mean release atgiofgt.42 mg axycadaneoxy pr opyl
met hyl cel | ul os @gaﬁ&ﬁgiggpggrwﬁr(?ﬁgwh cosity of 3 centipoise. The drug
overcoat solution I's sprayed onto'the coated systens until an average wet
coated wei dht of approximately 31 ng per systemis achieved
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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20 [000151] Next the drug-overcoated systens are col or overcoated. The
color overcoat is a 12% solids suspension of Opadry in watera) Nonssek 0006
overcoat suspension is sprayed onto the drug overcoated systens until an

average wet g wei ght of approximtely 36 ng per sy i hi eved.
[ 000152] Next(,?@;%lﬁlgucol or-overcoated systens are clear Cg%ﬁﬂégg_zﬁ%ﬁg clear 25

coat is a 5% solids solution of Opadry in water. The clear coat solution is

sprayed onto thmingah@veage hifbcalas veight o0l 000aasclisyohae ine4.8kgaf ed wei ght of
approximately 7 ng per systemis achieved. [000153] Next, clear-coated

systens are co¥dled with approximately 100 ppm of Canuaba wax by di spersing

t he wax over t te ; : I, fhe. : 0154] The
dosage form pr@ggce by t‘ﬁ’.ﬁé’t%ﬁ%‘#‘@m@é’e?%s&e&s‘?%‘g'e’@%[%&%%%‘w ng of
oxycodone hydra2hmesh dere&loP as an i mmedi ate rel ease from an overcoat

conprised of 15% oxycodone HCl, P.and, 85% hydr oxypropyl 39 22 Novenber
2006 v\oosé 10&’@1{5 CTIN%@)C?H%Q@%J%%QW%‘QF? %gthfeq‘grb%\é&"lﬁfht he control | ed

) TR el WA A ),

oxycodone hydroc e ne oxl de possessing a 200, 000
mol ecul ar wei génceptdBie pplybthylieng bxige)rooimpdsing ayoRG0:600 mgleculdrOyeigit an®| ecul ar

wei ght, 0.02% Db | at h) t ol uene nd 0. 25% magnesi uym st earate. The
push conposit i%ﬁeﬁ? a%'v@ﬁ%%&'ﬁgﬁ 9%‘?‘h$'i‘%h@ad¥asc?§a€€?d;pit fng a

7,000, 000 nol egrh@atorBidthb granﬁ%%ﬁﬁﬂic% \ﬁé‘ﬂ @agh%ggo%em{g@rhmbm rolidone

possessing an average nol écul ar weight o , 1 %fterric oxide, 0.05%
but yl at ed AYdrisxtithe derpowdeeswere air 5uspended endimixedeBher, the binderseni  per nmeabl e

wal | is conpri . 9 I t 0 8%.a content and 1

% pol yet hyl eneéoglﬁvg&fa}’%p%géa %@;ﬁ&%@ﬁﬁ@gﬁgﬁ?\g@%r%e rﬁﬁ@éﬁ%deway, 40 mls (1
) on the centenditiohs wefeeméhitegedsdufing theyRoddssals fellowadetal S6lllictospray ns a col or

overcoat, a dear overcoat  and a wax coat and has a nean rel ease rate of

4. 42 my oxycod@RoiPAaHERI iplet temperatyure Ad Cirand precsss airigw,ef) 2000 m/hexAVPLE 3
Oxycodone Hydr peighgg) dowii®Shthfingthdtitie! SHlitdn, i fltefBageXsdr€ Thaken for
15 10 seconds every 30 seconds to unglue any possible powder deposits. At the
end of the solution spraying, 43,080 g, the coated granulated particles were
continued with the drying process. The machine was turned off, and the coated
granules were removed from the granulator.
[000161]  The coated granules were sized using a Fiuid 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% hydroxypropy! 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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[0'00155)' A dosage form adapt ed, designed and shaped as an osnotic 20 drug

delivery device is manufactured as follow 23.1 g of oxycod%vﬁ ber 2006
hydrochl ori de, 166.5 g of pol yethyl ene oxi de) possessing a 00?‘666% errml ecul ar

wei ght, 10. pol y(vinyl pyrrolidone) identified as ﬁﬁt?so pe7iavi ng an
aver age m‘&@ﬂﬁg’}“ wei ght of 40,000 are added to a Ki tl(): ena?d pl anetary

m xi ng bow. Next, the dry materials were m xed for 30 seconds. 25 [000156)

Then, 80 nl ofallderifd cSHHpcaioN W sprayedl sridiand d@andthevildyédded 120  the bl ended
materials with continuous mxing for approxinmately 2 m nutes. Next, the

freshly prepafestor{iitoaieranul ati on was allowed to dry at room tenperature for

oPpr oL T P T AP AR A

granul ati on ropriate € ai ner, m xed and

| ubri cat ed wiwdll. Thewall fotming eampositian comprisen 39% Teljulode acedate hiaving ast ear at e.
[ 0001571 Next

push conposition is prepared as . foll - first, a binder
sol ution i h AERtY! @Ptgﬁkﬂ“{)# p&&ﬂ@p('&i‘%&b’?@P?@Pﬁ'%@?’%&ent ified as K29-32
40 22 Novenbey; € é&#’} -@fﬁ} SR ' i8d6R/edge nol ecul ar
wei ght of 40%80%9&2‘2’%5&%0'\,6 iéwrjlel . Eﬂékg o(%’wr@kﬁogﬁ)%?gggéﬁﬁ 22,400 g of
sodi um chl or iidanwaeatose:watdr (85 et at) Qusalvent Oomake ablorsolids salutinms Ahgcreen. 5
[ 000159] Next 20 of ferri.c oxide was passed.throu 40- mesh screen.
Then, all the""@eP@@H@&mHB?Si‘PPd? ggraéeéf%rﬁ%aag ﬁpuﬂﬁg}erﬂ'ggg%e@al |y acceptable
pol yet hyl ene sndndemert8iPs 3 Vétter HICORer. 000 nol ecul ar wei ght are added to a
Gatt Fluid Bed anul ator's bow. The bowl was attached to the granul ator

and the gi@&nul080168) priexdoaedaIil (.86%mmiexitpassaganayiinmeghanicalt i on. 10

sol ut i on- vas: SRR SePnbuBtBRAUARE Bectliiiive SREMH IRyt ng
condi tions WegxeritP6f theldesagéLsysteeh. The rediduabssivers isfremoows by tiging!fors ut i on
spray rate of 700 g/mn; 1nlet tenperature 45 C, and process airfl ow of

2000 8/ hr. haedass) Cveid 45% praditigNeehe psmetic systems R drieéordi | ter bags
fenost 12%h, R R 3p7ERGR SErmbuie 98 tesidh MASHRREBLPERS, 0, POV
gr anul at eds pamanufaetsrevprovdes 11.5% oxycodone hydrochloride USP, 82.78%
poly(ethylene oxide) possessing a 200,000 molecular weight, 4.97%
poly(vinylpyrrolidone) possessing a 40,000 molecular weight, 0.5% stearic acid,
and 0.25% magnesium stearate. The push composition comprises 73.7%
poly(ethylene oxide) comprising a 7,000,000 molecular weight, 20% sodium
20 chloride, 5% poly(vinylpyrrolidone) identified as K29-32 having an average
molecular weight of 40,000, 1 % ferric oxide, 0.05% butylated hydroxytoluene,
and 0.25% stearic acid. The semipermeable wall comprises 99 wt % cellulose
) acetate comprising a 39.8% acetyl content and 1 % polyethylene glycol
comprising a 3,350 viscosity-average molecular weight. The dosage form
25 comprises one passageway, 35 mils (0.889 mm), and it had an oxycodone
hydrochloride mean release rate of 0.77 mg/hr..

EXAMPLE 4
Oxycodone Hydrochloride 23.1 g Bilayer System
30
[000166] A dosage form adapted, designed and shaped as an osmotic
drug delivery device is manufactured as follows: 23.1 g of oxycodone
hydrochloride, 156.5 g of poly(ethylene oxide) possessing a 200,000 molecular
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‘continued with the dryi ng process. The machi ne was turned off, and the
coated granules were renoved fromthe granulator. [000161] ﬁﬁo@&ﬁﬁ&%%
granul es were sized using a Fluid Air mll with a 7 20 mesh screen.

granul ati on nsf erred to Tote Tunbler, mxed with butyI at ed
hydr oxyt ol ue%@ﬁsé% 1 ubri cated with 280g stearic acid. ngﬂ%%]‘a xt, the

oxycodone hydrochl ori de drug conposition and the push conposition are

conpressed i nt gejgiyl ws@rgfgay@irﬁcpgnoﬁdaﬁeﬁaémméd Eé‘gggtsz h%g%n aEéragé 164.3 ny

of the oxycodone hydro osition 1s ad the dié cavity and
pr e- conpr essedmolebdar, welgm 054&;9061and @ Og.oftsodivmpmbiaride are ad;dedatdaed and the

| ayers are pre [essuyl of ap roximatel y' ' (2 nmetric ton
into a 13/64" %%%gﬂ% %‘e@rﬁmﬂn@ égﬁe"gé'}&% qt?ﬂ?éﬁ ‘f’%f&lrﬁlé?é ‘05 red
arrangenent . [ S6t8ads3IThéhB0hl giiengttredranpdIo S AlEShclWas SloMyestidet tdithe subcoat

| ayer. The _30 wall form ng conposition conprises 70% hyc roxygropyl

cel | ul ose havi bigndad mateeals with gentinuovsmixing; forappsexipately @omisutes3test

pol y(vi nyl pyrr t [ | ecul ar
el bt of 40, 0B TeE bRk Pehuidtn oS afiueli diPaftBod BhaetaRE, OTY
make a 6% sol i s approximatety 18I1m1r41an32>a§§edahiwgh 30@Emesh3cbethl Né@Sthe

PCT/ U503116747 wal | -form n rrp05| tion is, sprayed onto an oun t he

bilayers in a S@““'am‘f’?ﬂa t f" elsaed fo an appiarsiate '@Qib'@lé‘ﬁgé‘ﬂ ments are
coated with a %eéf%E%cld“ﬁgth@ﬁ}r\‘i@deeslﬁx teCOMPOSI ti on corrprl ses
n 9 ac con

99% cel | ul ose acet ate havi ent and 1 pol yethyl ene
gl ycol conpfi s{00916713. BEéxtva posiscdmyposition esgnepmédaesnfcﬂiowsvdirsjm bindére

wal | form ng conposition is djisgolvyed, in an ace e.water (95:5 wt

Cosol vent o naRdc ik §feopfad3 338 ol Frare riirel eI ias At et AR 1 on i s
sprayed onto aaﬁbragjé’MBféc@lBﬁNéi Ililcd?ar“l QdOWaE%I%QﬁV@f\ih%O'Hkgaofl!?aierVeCtOr H Coater.
10 (000165] Next, one 35 g exit passageway is mechanically

drilled thr ouglﬁoqoﬂﬁslsean&% o0 QOV\BleUm chlodgeras sizedeusing Quagier wi th t he
exterior of hBofSVNG SUORTIARE, T SSLou ol vent 13 removed by drying for
fh. rslour s at1545 [6D0169] ' emmegwgeﬁfémavxﬁfetw& pa$é&l Hrsugaa 40omestpr oduced by
screen. Then, all the screened materials, 57,300 g of pharmaceutically
acceptable poly(ethylene oxide) comprising a 2,000,000 molecular weight and
1,800 g of 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 mhr.
[000170]  While spraying the binder solution, the filter bags were shaken for
10 seconds every minute to unglue any possible powder deposits. At the end
of the solution spraying, 27,000 g, the coated granulated particles were
continued with the drying process. The machine was tumed off, and the coated
30 granules were removed from the granulator.
[000171]  The coated granules were sized using a Fluid Air mill 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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15 manufacture provides 11.5% oxycodone hydrochl oride USP, 82.78%

pol y(ethyl ene oxi de) possessing a 200,000 nol ecul ar wei ght, # R4Vmber 2006
pol y(vi nyl pyrrolidone) possessing a 40,000 nol ecul ar wei ght, 0.5% stearic
acid, and Owgpdppmaonesi um stearate. The push conpositi @gr@SisaEisses 73. 7%
pol y(et hyl ene oxi de) conprising a 7,000,000 nol ecul ar wei ght, 20% sodi um 20
chloride, 5% poly(vinylpyrrolidone) identified as K29-32 havi ng an aver age
mol ecul ar wei gi0001¥2] 40, NS, the oycbeone hydcochtdmde Gn@ﬁfm’lmsybataad the
hydr oxyt ol uene

T

pol yet hyl ene gPweIFirst @ NP frigdf Bk ckyeodn@ h‘ydl‘é)@ﬁléhdé’c&m%sﬂﬁﬁl iSad@sdfoar wei ght.
The dosage form 25 conpri ses one passagewa (0.889 mMm, and it had

an oxycodone ¢ diecsityandiererpompressed dken, ﬁét’@ @ffthe) pW’\ ¢anpesitionBXAVPLE 4

acapt oa, ded oA A e fery b s R HngpY b ehurd hend BOdRODAIZE T T
manuf act ured amefrighdroing a 8&6‘1(09790fcn8>amm@rrtﬁiayérmraﬂgérh@m de, 156.5 g of
pol y(et hyl ene oxi possessi n 0, 000 nol ecul ar 42 22 Novenber 2006 WO

03/ 101384 PCT/ [9@@31%]674%%!%%% amgNEENeeNSs e Aoptediwithl 58 ioperaAblE i dent i fi ed
K29-32 h : enti ]
bl or i do are. andkqne P o eEStoTbatiab o el demaa dlimh £, 2T oy

mat eri al s wer e39B%eatetybcondént aaéd(pob}ethyl"e'helglycﬂ(e‘,OMpnaﬁg d&n35Qr ed anhydrous
al cohol wag slawl y_added to

t | th
for appr oxifat ¥ Sﬁy-ﬁYPf{ﬁQPQQO eR@Q;[welgmﬂ'ghq ya ﬁﬁg?‘imvasg@"\%a'sé‘? ‘é‘?djlsa'[nl )(;Inn\g/]vas
al I owed to dryindn JRRNeWRIRIGOSE Wi #) cfoeéwam MakaB 1594 Yolils s'amﬁbﬁ Trignd passed

through a 16-nmesh screen. Next, the granulation were transferred to an
appropri ate cowWatkfomming qonwesitl@mld sprayed oatbedd ardund the bilayerdd st eari ¢ aci d,

then 0.5 g of gﬁ%nnem ugr' e&neﬁ&ﬂhé&oggflm] Next, a push conposition is

prepared as fo lution is prepared 3.4 kg of

hydr oxypr opy| rrmdmgpl ! Nbﬁswéwmwwmman exmg@gsag@sua@wﬁé&h@hwg ght of

11, 200 was dissql ved in 30. of water. g of sodium
chloride wds sHslled throughythe sgmmrr@eable wall to connect the drug layer with the

exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture. The dosage form produced by this
manufacture provides 18.7% oxycodone hydrochloride USP, 75.55%

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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Com | W|tha 21 mesh screen. 15 [000169] Next, 900 g of ferric oxide was
passed t hrough a 40-nesh screen. Then, all the screened materNal&mbd? 20800 g
of pharmaceutically acceptable poly(ethylene oxide) conprising a 2,000, 000

nmol ecul ar ' d 1,800 g of hydroxypropyl nethyl cel sessing an
aver age m&ﬂag?lmv\ei ght of 11,200 are added to a G atit) ﬁsg?/(lj@%:\d

Granul ator's bow. The bowl 20 was attached to the granul ator and the

granul ation process was initiated for effecting granulation. Next, the dry
powders were air suspended and mi xed. Then, the binder solution was sprayed

from 3 nozzl esl0BA78] t hd hesystem repmesents thernsmetic AerecoRtAINING e dfed.e roni t or ed

during the pr : I i : 00 g/ mn;
inlet tenper at%ﬁ"ﬁéﬁn@a b&q %W%P%gfé@smearlﬁ@’%%%mg?%BE@%B@B’%&%ﬁ (000170]
Whi | e sprayi neexpbsedio maesr, thelcoie imbibes hvater obmeticalipgta ventroliebedten for 10

seconds every mnute to unglue any possible powder deposits. At _the end of
the sol uti elpined byshe %@G‘%@?"etﬂ?émﬁﬁﬁlitlé(?"gg’é(ﬁh& RBAICRIPEIUE BSNGer e

continued wi t legrdigorioneRS. BGQfdaé?c?nsﬂ?@wg@ﬁé]ivﬂﬁlrﬁg?g}etéy%%ggd&%rs #nd the

coated 30 granul es were renoved omt granu 171] The coated
granul es wer e wiumebfisaturgted selutiordequial torthé volwine lof solvent wptatkescr een. The

| ati ' f d to Tqt mbler, mixed wth 72 f butyl ated
by ar oxyt of enc O uir edeliig Hows 36 ropecer em Bridaien © 35 22 Novenber
2006 WD 031101384 PCT(¢higReaddre4C! daaiysirgle lahErdiemémBrybansctid pamphydr ochl ori de

drug conposition and the ™ push conposition are conpreéssed into bilayer
tabl ets onl@hesystemver Tablet Press. First, 113 ng of the oxycodone
hydrochl ori de conposition is added to the die cavity and pre-conpressed,
then, 87 ng of the push conposition is 5 added and the | ayers are pressed
under’ a pressure h€agk:of approximately 1/2 a netric ton into a 5/16" (0.794
cm) dianeter bilayer arrangenent. (000173] The bilayered arrangenents are
coated with a sem p¥eadeaBHC! 188% . The wal | formi ng conposition conprises
99% cel | ul ose acet :M@n@@v'npgﬂ 39. 8% acetyl content and 1 pol yet hyl ene
gl ycol conprising a 3.350 10 Vviscosity-average nol ecul ar wei ght. The
wal i f or m nd5 conposiPovidane, JSR, Phdtur §€29-82) 18%acet one: water (95:5 wt:w)
cosol vent to nake % 5% s%l [ dg §/ol ution. The

rospovidone 3.0%

HPMC, 2910, USP, 5 cps 3.0%

Magnesium Stearate, NF 1.0%

Total Core Weight 378 mg

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

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

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

30 planetary mixing bowl.

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

with continuous mixing for approximately 1 minute. Next, the freshly prepared
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wal | - or i ng corrposition I's sprayed onto and around the bil ayered
arrangenents in a 12" Vector H Coater. [000174] Next, one 20amWbvdidbe?@806m)

exit passageway is nechanically 15 drilled through the sem perneabl e wall

to connect t | ayer with the exterior of the dos atgm The
resi dual SO|€§P£{°,H‘2 renoved by drying for 48 hours as SE?U%M and 45%

hum dity. Next, the osnotic systens are dried for 4 hours at 45 C to

remove excess i granllftion Wi MEWedIR drpémoaﬁﬂemgeﬁbnhé forpproximateryagt ure
provi des 18. 7% oxycodone hﬁdr ochl oride USP, 75.55% 20 pol y(et hyl ene oxi de)

possessi ng a 2boura@ndraas mughéi igrmeshuscomy, Newt thewarauigtionwasi done)

Possessi NG 2 40 faldi S UoRlophB Bharle WS G 6 A cthapoibhEardP??

magnesi um st ear at e ositiond conprises , 0 hyl ene

oxi de) conpri sbiegdetl for ®@tin1e.0Then Itheec granulation wdns thed Qibrisatdd with 2dhg of | de, 5%
hydroxypropfy)l met hxl cel |l ul oseggggsessi ng an average nol ecul ar 25 wei ght of
11, 200, 1% Per FA8Nesiym stearate Kr38 §859%98ed hydr oxyt ol uene, and 0. 25%

magnesi um st eap The ' Aot 0 | ose
acetate conpri é?dr?g"%] 39T@§/§§@§§y coﬁ{ e %6'21 ' "ﬁg@f‘@%ﬁ%ﬂ "‘e(?rtl)(e\s"?fl l%col
conpri sing a 3jé@yeCabletsarsthe Caanvee T abjet Prese Eirbta878wiggifithe dXyeodbmeage f orm
conpri ses one passageway, 20 nmls . 508 ,_and it. had an oxycqdone 30
ydrochi or | de. MAIRCTEIGE SoapPslion §tdedlong Al catibiands dien GReRIBHe
Hydrochl ori de ghidtafprbssife héddaTRpp@kinatey P DatmétHE iR L3B8" @{g@%nwoverrber

2006 WO 03/101384 PCT/ US03/ 16749b[00017%? The system represents the osnotic
core cont ai Wi ngiametergingle layerariangements.oy a seni perneabl e menbrane with a

delivery orifi n X 0 ter he ¢ | mhi bes water osnotically
at a cantrolle 6?03}4@16 STﬁgggiﬁﬁ%ﬁ%‘ﬁj %%"Sﬁ@e'ﬁ}é%ﬁ g@eig’ﬁm&abi lity, and by the
osnmoti c pressulsempperividable WRHIETIROWFIPRAAIAG corhbEsition cdniPisss 90% celiiesenal vol une,
the systemdelivers a volune of saturated solution equal to the vol ume of

sol vent upt ake acetatedievip aide0% acetylgontpntanshiit0% Relypihyleae giyeol Spmpesing
fornmul ation:  Qu/eARNG AP EmGIL AR veigh SFheSk SToRhiRG YoMpo&idnis PumP 10

system Cor e:
15  dissolved in an acetone; water (88:12 wt: wt) cosolvent to make a 5% solids

solution. The wall-forming composition is sprayed onto and around the
bilayered arrangements in a 12" Vector HiCoater.
[000181]  Next, two 10 mil (0.25 mm) exit passageways {(one on each side
of the table) are mechanically drilled through the semi-permeable wall to

20 connect the drug layer with the exterior of the dosage system. The residual
solvent is removed from the membrane by drying for 48 hours as 45 C. and
45% humidity.
{000182]  Next, the osmotic systems are dried for 4 hours at 45 C. to
remove excess moisture.

25

EXAMPLE 6
Oxycodone Hydrochloride 73.6 mg Bilayer System

[000183] A dosage form adapted, designed and shaped as an osmotic
30 drug delivery device is manufactured as follows: 73.6 g of oxycodone
hydrochloride, 121.4 g of poly(ethylene oxide) high viscosity with average
molecular weight of 200,000, and 4 g of poly(vinylpyrrolidone) identified as
K29-32 having an average molecular weight of 40,000 are added to a
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Oxycodone 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% I\/agne5| ﬁ%&tzg% NF
1.0% Total Core Weight 378 ng 20 Sem pernmeabl e Menbr ane ose Acet at e,
NF, 320 90% hyI ene dycol 3350, NF, LEO 10% Sol v ne 88%
Vater 12% Co‘ggwﬁléﬁéol ution contains 5%solids 25 [0001?%’U é'gge form
adapt ed, designed and shaped as an osnotic drug delivery device is

manuf actured amtéh@hénepﬁnet%?y RixthgHowP NEXR ey nm(&ralsc\bé@rmﬂed fok46. 2 g of
manni t ol , go

vin rroI i done) identified as K29-32 having an
aver age ol ecusemndeaﬂ' en, 7@fml4u§deworedambycﬁous gcaifol way slowkyaddegdye the

nmet hyl cel | ul os re t ry mxing
bowl . (000178] S'Ré‘%dw%tﬁ%a% 9%&?@%@? obhgter SRR SHrlATRER. Then, 70
n of denat Ufﬁﬁf@@l’ﬂy‘éfe?ﬁf%dah&@MulaMﬁ mk@Mwedadta@,dattreomftembé@nded material s
w th continuous mxin or a&)rom mat el y m nute. Next, the freshly
prepared 43 ZEJFRBW@HQB@WYZ% Uf%"d?fﬁ?ﬁéb@“%?ﬂ@@@l‘l%’?ﬂ@ QT%nuI ation
was allowed to r I , and
passed thr oughggwlﬁ%rpe‘&s%qmcisg%ﬁr%% tﬁng aﬁprfoﬁﬁatéﬁgfé]tgfﬁbmﬁé%@u rans erred to
an appropri at emilmﬂliOegasfemagnarsmenhtmraﬂe 6.0 g of crospow done and bl ended for

1 mnute. Then ranyl ati on was t.hen | ubri W th 2. of 5

magnesi um st eallédbz ﬂo B‘é@kﬁ?ﬂ?os{l'%ﬁl%ﬁa NS diEFea Pipferyr ug
conposition isg r NE o 1§ dfgh b f- L k@9 Gar ver Tabl et
Press. First, Slgﬁﬂh '§§ th(kaj gxy odg lZ(V|HI¥$¥$c}§E l%%rarpos?t@?on I's added to

the die cavilt yhavmg arsavenage molnpmelswmgwtuﬁnﬂéﬁo wapdss@mdemlﬂéa&jkg)tﬁf
approximately Y 2a netric ton into a 3/8" (0.375 cm 10 dianeter single
Iayer arrangem‘g &L [ 000180] The conpressed arrangenents are coated with a

[000185] Next, 22,400 g of sodium chloride was sized using a Quadro
Comil with a 21-mesh screen. Next, 1120 g of ferric oxide was passed through
a 21-mesh screen. Then, all the screened materials, 82,540 g of

15  pharmaceutically acceptable poly(ethylene oxide) comprising a 7,000,000
molecular weight are added to a Glatt Fluid Bed Granulator's bowl. The bowi
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 aifflow 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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sem -perneable wall. The wall form ng conposition conprises 90% cel | ul ose
acetate having a 32.0% acetyl content and 10% pol yet hyl ene g MeXmE@PP06 Si ng
a 3.350 viscosity-average nol ecul ar weight. The wall-form ng conposition is

15 di ssol ve‘g?bﬂoggﬁacetone: water (88:12 wt: wt) cosol ¥8@bs&ﬂsﬂ?ke a 5%
| 'u

solids so 'on.” The wal | -form ng conposition is sprayed onto and around
the bilayered arrangenents in a 12" Vector H Coater. [000181] Next, two 10

m 1 (025 MpreXhinpRASRYRALYEQ BV R/ DRACHmPbSon ladkiBE shé Rie) are

mechani cal |y ough the“sem -'pernea 0 connect the drug
| ayer with tHeyesxarerpressedfundérsa pressuge headofapprokimately i 2a sietricton indot i s

renoved from w rane, by drving for 48 hours as 45 C. and 45% hum dity.
[ 000182] Nexté,gflgh@?%rfi@idda ?EE%‘%gfaﬁf@"a?% "for 4 hours at 45 C. to renove
excess moi st uR018H] EXNHiIBy&re@sxansianmts b icasBioitdes ubkoft lagarBiieayer  Syst em
[ 000183] A dosa orm adap¥ed, desi gned and shaped as an osnotic 30 drug

e
delivery devi wa!?fpgninﬁn@mmitignemnwﬂsepsﬂ(!"/emrommpygceimlmymiagﬁe

hydr ochi ori d . Lo | | | i th

mol coul ar ver AistaeBi e Biont oY 0GR i BouRBIRPRERRMSE ey o1 Tad s
K29- 32 havi ngasikeRI2 hagy awhetadenolebilghweight of 80,000, Tieewalbfdatingo a 46 22
Novenber 2006 WO 031101384 PCTI US03/16747 Kitchenai d planetary m xi ng bow .

Next, the drycomerositicaisdisaaived i /leanal & make a Secsnlids soltiem, Theo ni of denat ur ed
anhydr ous al C@}a“lp-*orﬁﬁfﬂg §§J§'B§éiﬁorﬁggg%¥é(ﬁ|%’§}p?"d ?L@Hﬁ?g%ﬁf‘%ré iflgSyowi th conti nuous

m xi ng for approxima m nut y prepared wet
granul ati df wdectad HiCoatér.t o dry at roomtenperature 5 for approximately 18

hours, and hroygh a 12-mesh . Next, t anul at |
(v anst err e BUIREHnr S suhoRed AERGRETen e cama i ih AASTOHRGTORHIE 10 g of

magnesi um st e t 9 gty ' i fol | ows:
WaRThe wall SSHRAY combdsitios gorﬁgﬂrazéeggwof I B|g|§ey (agi@tgﬁ@.rnga | o)

first, a binder solution i's prepared. 5.
i dentified as3%8% a@tyl aontentandd % nolyetbylanegiyedl compeisingyei ght of 40, 000 was
di ssol ved in giécO%itl)f-%vgrfage molecular weight of 3.350. The wall-forming composition is
15 dissolved in an acetone: water (85:5 wt:wt) cosolvent to make a 5% solids
solution. The wall-forming composition is sprayed onto and around the
bilayered arrangements in a 12" Vector HiCoater.
[000190]  Next, one 25 mil (0.64 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the
20 exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C. and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C. to remove excess moisture.
[000191] The dosage form produced by this manufacture provides 36.8%
oxycodone hydrochloride USP, 60.7% poly(ethylene oxide) possessing a
25 200,000 molecular weight, 4.0% poly(vinylpyrrolidone) possessing a 40,000
molecular weight, and 0.5% magnesium stearate. The push composition
comprises 73.7% poly(ethylene oxide) comprising a 7,000,000 molecular
weight, 20% sodium chloride, 5% poly(vinylpyrrolidone) possessing an average
molecular weight of 40,000, 1% ferric oxide, 0.05% butylated hydroxytoluene,
30 and 0.25% magnesium stearate. The semipermeable wall comprises 99 wt%
cellulose acetate comprising a 39.8% acetyl content and 1 polyethylene glycol
comprising a 3,350 viscosity-average molecular weight.
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wat er. [000185] Next, 22,400 g of sodium chloride was sized using a Quadro
Com!| wth a 21-nesh screen. Next, 1120 g of ferric oxide mgms&ggertzbogugh
a 21-nesh screen. Then, all the screened materials, 82,540 g of 15

phar maceut i eptable pol y(et hyl ene oxi de) conpri 00, 000

nmol ecul ar wec\?gh%/w%?é added to a G att Fluid Bed G anul a?bﬂg&aﬂzm The bow
was attached to the granulator and the granulation process was initiated for
ef fecting grangdogiozn. ﬂf@‘dosa@é‘fbnﬂrcﬁn@ﬂ&&%n% PHRESgeddy, 25 Rins(cled m xed.
Then, the binder sol'ution was sprayed from 3 nozzles onto t he po er. The 20
granul ating cosid it hashan owycedanedlydicblaridrimean relerserate s SInalBr.f ol | ows: t ot al
solution spray rate of 700 g/mn; inlet tenperature 45 C,  and process
airflow of 2000 nB/hr. [000186] Whiile spraying the binder solution, the
filter bags were shaken for 10 secoBAMPLEr7y 30 seconds to ungl ue any

possi bl e poywder deposits. At the 25 end of the solution spraying, 43,080 g,
t he coat ed gdanul atQcqsione iHydwshigrdeBiconyex Shaped,f S1ng ﬁ&awgyﬁ‘gn‘process The
machi ne was turned off, and the coated granules were renoved fromthe
granul ator. The coated granules were sized wusing a Fluid Air mlIl with a
7-nmesh screen. [000493) anAIdasagerfommadaptemdéagmaﬂandnshaiied as Bomwshetic i xed with

56 f butylated hyd 1ol d lLub t th 0 280 t d.
[000187) The. olBRINAEIEMES T LAY A v -4 4 ROBANCompos (1 on ar ¢

conpr essed i nt RydibdriorRie, 1259 gbﬁp&ﬂeﬂﬂﬁn@@ilﬂé') gﬁé{?pﬁixuﬁ’étéﬁﬁoleﬁllérﬁ 194 ny

of the oxycodone hydrochl oride compoSition Is to the die cavity and 47
22 Novenberlozowelghm?.lOQDQOlS&éDfpo]y{vmmmlﬁime) |pelmfed)apK€§s'ié?d)angeam 149 ny

f th h t d g
head of "appr ox Heet (pogeur R LA R0 R 1SV & el o fOBEiE Atoefln 4, & 1 ©
oI |aver ar r angritetitn Aid BARGERImiking bowl. Nest ﬁ@mhﬁt@ﬁw&mﬁéﬁoegat ed vith a

subcoat | ayer. The wal | form ng conposition conprises 70% hydr oxypr opyl
cel | ul ose havi AgcoRds. Wér%{b@' Meeeture&rawwgn% algphal s WY@QQGQUW\

pol y(vi nyl pyrr m'l%% cul ar
wei ght of 40, Ogic?hg%ﬂ@te'n?ﬁw or Pnﬁtﬂmoa%orrp fgfllegﬁﬁlérgﬂ 'ﬁﬂ anol to

make a 6% d6l i the feashlytpreparediwet granulation is allowed to dry at room temperature for
approximately 18 hours, and passed through a 12 mesh screen. Next, the
granulation is transferred to an appropriate container, mixed and lubricated
with 0.25 g of magnesium stearate.
[000194] The push composition is prepared as follows:

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

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

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

30 onto the powder. The granulating conditions are monitored during the process
as follows: total solution spray rate of 700 g/min; inlet temperature 45 C; and
process airflow of 2000 mhr.

49



“wall-formng conposition is sprayed onto and around the bilayers in a 12" 10
Vector Hi Coater. [000189] The subcoated arrangenents are coab &g Wbk Bogen
perneable wall. The wall form ng conposition conprises 99% cel | ul ose

acet ate havj 9. 8% acetyl content and 1 % pol yet hy ol

conpri sing W\%%ﬂ? sity-average nol ecul ar wei ght of 3. fwjé‘ 4\c/;\’/al | -form ng
conposition is 15 dissolved in an acetone: water (95:5 wt:wt) cosolvent to
make a 5% sol irf§ | utpsog - ind&H 93] SRR bbb 4rd h#yed onto and
around the bi[I an@gd ﬁ@gﬁséﬁﬁﬂ@#'ﬂagwg@@t or ﬂ%ggg{esr%.aiﬁog%wm Next ,
one 25 m | (0.164econyds exéry 30 sscagsimdisiodgeranhpossidd powdesideposits. Attheugh t he

sem - perneabl e wall to connect. t ug,,l ayer with the 20 exterior of the
dosage systeme_ndrﬂtthﬁégﬁug?féfprgﬂrl'%gﬁtog_bg' F‘@r%@ %@f‘%tﬁﬂaglf‘:%ﬁ 4B hours as 45
C. and 45% huwirigd fnthe BlRMblatibréhapiEPid & mdlshire BBntahtof @ppRIXimAtely4 .5%our s at 45
C. to renove excess noisture. [000191] The dosage forgﬁproduced by this

manuf act ur @ presFionsEyingatets degraps Sefisius. ihemashineris wened<ft, apd they, pol y (et hyl ene

oxi de) possess| L ght— 4. 09 | pyrrol i done)
possessing a ?B&gﬁgrﬁ‘ﬁhe%%g%@%v\%'gﬁ# b@éﬁﬁﬁh@%hﬁa%%ggsdr%xé%%gﬁat e. The push
conposition cepusinga Fldd Aibivit @ 7hyeshrserenn. TRg greaoiatios Isiteansfefred00, 000

nol ecul ar vvenggh 20% sodi um chl ari de, 5% pol y(vinyl pyrrolidone) possessing

an aver age EETQF%'FUWWQH\jxeéﬁ’vitb@ﬁ(ﬂﬁ,buﬁylaﬁﬁq Bygroxytdigrigsandiubrigated;t v at ed

hydr oxyt ol ueng fesladragnesi um stearate. The sem perneabl e wal |
conprises 99 wtt&)%ggpfjﬂp%se dadggt ate conprising a 39.8% acetyl content and 1

pol yet hyl err:)et; dpoe197] cdimpraxgiodgneaH| &t compositiont andathepaglecmﬁbwﬁdnar w?i ght .
48 22 Novenber_ 2006 WO Q3 1384 | USO3/ 167 0192]. osage form
conpri ses one 3¢, campresRad ""{?ﬂ%ﬁ’?b@r 8% ?We"éyr?&[q?p reﬁédk'é% %Sdone
hydrochl ori de dﬁférbx&@ddﬁ\é%yﬂreétgorﬂfe c'én@éi'ﬂén is datiedhe AiecdIyandone

Hydr ochl ori de Bi convex Shaped 9.5 rrg@ ilayer System [000193] A dosage form
adapt ed, desi @ie-gompressah then, 3kmgof therpush comgesitiprde kided gakthedayers

T o0 3BT P BB GnrPUFARHY 88 il 6B 9 ©

15 5/16" (0.312 cm) diameter bilayer arrangement.
[000198]  The bilayer arrangements are coated with a semi-permeable
membrane. The membrane forming composition is 99 % cellulose acetate
having a 39.8 % acetyl content and 1% polyethylene glycol comprising a
viscosity-average molecular weight of 3.350. The dry materials are dissolved in

20  an acetone: water (95:5 wt:wt) cosolvent to make a 5% solids solution. The
membrane-forming composition is sprayed onto and around the bilayered
arrangements in a 24" Vector HiCoater.
[000199] Next, one 40 mil (1.01 mm) exit passageway is mechanically
drilled through the semi-permeable wall to connect the drug layer with the

25 exterior of the dosage system. The residual solvent is removed by drying for 48
hours as 45 C and 45% humidity. Next, the osmotic systems are dried for 4
hours at 45 C to remove excess moisture, ‘
[000200] The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55 % poly(ethylene oxide) possessing a

30 200, 000 molecular weight, 4.0°l poly(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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10 wei ght of 200 000‘4 g of poly(vinylpyrrolidone) identified as K29-32
having an average nol ecul ar wei ght of 40,000, an 15 g of sodiugR&idepHGE
are added to a Kitchen Aid planetary m xing bow. Next, the dry materials

are m xed fg‘;qoéglpﬁszeconds. Then, 70 ml of denatured anha(n%dlrn%%m?hcorglt S

sl oW y adde bl ended materials wi th continuous Xing for
approximately 3 mnutes. Next, 15 the freshly prepared wet granulation is

al | owed to drm@écurﬁwagﬁﬁam@@wgﬁo feftic o .ro;n@%faa@iayed%?ydwomene,nd passed

through a 12 nmesh scre \ e_granulation IS transferred to an
appropri ate cd@ntdi2s8 maghesim siearate;Jheseminermenble wall 26mgrisgs 3¥wt’esi um

ol ut fon i s propiiesp Rt SRRSO Rt SRATREEA B poRtAbe  d as kzos2
havi ng an averghgel ooipricing ar3, 380 dstositt-avPadeOnolesul i weighty Fhe dbsagd4. 8 kg of

wat er . [00?]5195& Next, 22,400 g of sodiumchloride is sized usjing a Quadro
Comi| with a o eamarises pae passageway, 49 puls¢1.81 mra) and with38eng &f passed t hr ough

a 25 21-nesh I b ' 82,540 ¢
o " phar maceut ane KUl o S SRSRIR IRl Sta MeBRdeltedd 7200, 000
mol ecul ar wei ghte cf05 mgfitiein & 71.6%Gert drdéd profleBed G anul ator’'s bow . Next, the
dry powders are air suspended and m xed in the granul ati on chanber for
approximately 2 mnutes. Then, the binder solution is sprayed from 3 nozzl es
30 onto the powder. The granulating conditions are nonitored during the
process as follows: total solution spray rate of 700 g/mn; inlet
tenperatur® 45 C, and process airflEXAMPLBB00O nB/ hr. 49 22 Novenber 2006

WO 03/101384 PCT/ US03/,16,74¢. [.Q0Q19 il e.sprayi t he _hi nder, | ution, the
11 erbags. ar ARt Rlherd Simey PV dBuimBephSif e e ory
possibl e powdetOABEBts. At the end of the solution spraying, 43,080 g,
the coated granul ated particles are dried in the granulation chanber to a

noi sture conte app, | 9 ; | gr ees
Cel sius. The r@gﬂﬁ;'é isAl{:a ﬁﬁggﬁt%?&pgr%é?%@%c@tﬁé%d:g%g 8%%3?% renmoved
from t he gianudrag delivefydeviceds manufacturedes follows: $6.4 gobf oxycogoae Fl uid Air mil |

e e GRS el a e ™ T

molecular weight of 200,000, 30 g of sodium chioride and 8 g of
poly(vinylpyrrolidone) identified as K29-32 having an average molecular weight
of 40,000 are added to a Kitchenaid planetary mixing bowl. Next, the dry

20 materials were mixed for 30 seconds. Then, approximately 70 mi 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(vinylpyrolidone)
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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W|th2809 “df stearic acid. 10 [000197] The oxycodone HClI drug conposition
and the push conposition are conpressed into bilayer tablet® RpvdiiserCaoger
Tablet Press. First, 122 ng of the oxycodone hydrochl oride conposition is

added to th i vity and pre-conpressed, then, 94 ush
ewg 03213@2 "gc?/fus&sn&?

conposition | H and the | ayers are pressed under pressure head of
approximately Y 2a netric ton into a 15 5/16" (0.312 cm dianeter bil ayer

arrangenent. | ' kd & i InLfAtién.
sem - per neabl e%%ﬁﬁ gﬁé&&eﬁg&eﬂ%ﬁg%g@?orﬁfnﬁlﬁfgate?gﬁ{)gfg%}lﬁggi’ﬂinsféggn % cel | ul ose

acetate havi nijex, the dsy powdess yereqirauspended@nd nixgsh| yet hyl ene gl ycol
conprising a ' I ty=aver.age | ec L.ght, of 3.350. y materials
are dissol ved m@g@an 5@%} e.m%gts_gl}"ﬂé@.a%g%)’%é)o"_agg‘(%gg%g&?éﬁémke a 5%
sol i ds sol uti opowddie TheQranURERYG ESHditioRs weRmBRitdrédduring the pricess gnt o and
around the hilayered arrangenents in_a 24" Vector H Coater. [000199] Next,

one 40 mi| @1. followsitotaksolution seraysate pf 790 efetm dnletdampgratuge 4| @ndhr ough t he

sem - per neabl e . drug layer with the 25 exterior of the
dosage system p*ﬁ%ﬁ%@?@ﬁ%@%r@@ﬁt is removed by drying for 48 hours as 45

C and 45% humi @000205Nex Whilt lspragingtiie tsinder solation, ahieefiltbr bags were shakéwfors at 45 C
to renove exceia noi st ur e. OOOZOOk%Th dosage form produced b& E\hi S
manuf act ure pr Y SeENds eyery 38,8pends ey Qseiblepovger deposds, 54 the

pol y(et hyl ene ' ' 0 ' 4.001
Dol y(vi nyl pyr r oIS §§‘h8§39'§§‘?§ s@??@%ﬁg&%’o% %Q%g%@ﬁﬁ%%@égg’%? 0. 25%
magnesi um slifeacantimuedivith thesdrying procssst. i The machinerwasstarmead ofapdthe( et hyl ene

id ] 7, 000, 000 I I i ght, % sqdi | ori de, 5%
oal iyt oyt - oA SR A Ra BN ey oo Eodlr, 4ok e e
031101384 PCT/ eised hdiRd 4 FIUIP@AR el ith 2% ndth sefeefi0 TREQranbiatohWak! ¢ oxi de, 0. 05%
butyl at ed hydroxytol uene, and 0.25% nagnesi um stearate. The sem perneabl e

wal I conpri ses tradsfarredto Tate Tumbles mixast witheS& @ abbutylated hydresytelueae:ang/l  cont ent
and 1 % pol yet Wﬂ%‘?(’%@b@@%ﬁ%ﬁ{@%ﬁ' ng a 3,350 viscosity-average nol ecul ar

wei ght. The dosag ‘one passageway, 40 mls (1.01 mm, and
with 35 ng 1sf [080POGRNE Thi loxylRdbieEHSI &uf coMpayitionandan®pestocshipshioar i de at a

nmean rel ease

are compressed into bilayer tablets on the Carver Tablet Press. First, 122 mg
of the drug composition is added to the die cavity and pre-compressed. Then,
94 mg of the push composition is added and the layers are pressed under a
pressure head of approximately %2 a metric ton into a 5/16" (0.313 cm)

20 diameter bilayer arrangement.
[000207] The bilayered arrangements are coated with a semi-permeable
wall. The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1% polyethylene glycol comprising a viscosity-
average molecular weight of 3.350. The wall-forming composition is dissolved

25 in an acetone:water (95:5 wt:wt) cosolvent to make a 5% solids solution.
[000208] Next, one 40 mil (1 mm) exit passageway is mechanically drilled
through the semi-permeable wall to connect the drug layer with the exterior of
the system. The residual solvent is removed by drying for 48 hours as 45 C.
and 45% humidity. Next, the osmotic systems are dried for 4 hours at 45 C. to

30 remove excess moisture.
[000209])  The dosage form produced by this manufacture provides 8.2%
oxycodone hydrochloride USP, 72.55% poly(ethylene oxide) possessing a
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rate of 0.5 ng/hr in a 71.6% zero order profile. 10 EXAMPLE 8 Oxycodone
Hydr ochl ori de Bi convex Shaped Bil ayer System having an 8. 2% 2ZiNovenhlxad0oy
[ 000201] A dosage form adapted, designed and shaped as an osnotic 15 drug

delivery deweenggsimanuf actured as follows: 16.4 g of oOxyeesianers?

hydrochl ori de, 145.1 g of pol y(ethyl ene oxide) high viscosity wth average
nol ecul ar wei ght of 200,000, 30 g of sodiumchloride and 8 g of

pol y(vi nyl pyr r200 mnm)lemdmwmght,eﬁo%sad%m)&iyrmmm passessing add,006! ecul ar

iry 20 mat ei‘?a?%% i3l 3ol ot cand GoBh Mapbelin SRRy Vo i of
denat ured anhyoiuy ol FROBlsnesmpsk oy YorAshbed 75.9% poElgRAs.By orial s with

continuous m XI n or Q&EOXI rrat ely 3 mnutes. Next e fresh prepared
wet granul at i oepmmamgaﬂ 0q mo&cylaawelghiom%esnﬂlemmmuef 9% approxi mately 18

{ranst orredt QoaiauPRend st 4T hErbe Mokt ot F AOBRE 1o 5

of magnesi um sfeagkide, 0.06%8UEAatbd AydroRytélnsite, aRE0I259, mBYSSSIIRBIRARILE.I ON i S
prepared as follows: First, a bi nder sol ution |sw{)re pared by dissolving 5.2

kg of poly(vi n{noﬁﬁmol |Bam&9mlperambiefwaﬂd=oawnﬁ@sag% Yoeliwigseaceidter age
| ecul 22.4 kg of
rsn(;d?ﬁlrjn 2[“ \(I)vre: gganv‘v%fss' | zed SI néﬁco%éjﬂapgfl é%lﬁh é}%fé‘)sagggﬁ&ﬁ%s Screen. Tﬁeﬁ,

1120 g of ferrBGS@mscbslty-aserpgémtéctlhrwanght a 21- mesh screen. Then, all the

screened 82,540 g of pharmaceuti cal | accept abl e poly(ethylene
oxi de) cogg k@@ 21217 obprostist manudactured usinodihg akove exampledvill proyidgayi + Fi ui d

Bed G anul at or er 2006 WO
031101384 palﬂééﬁﬁ%'%ﬁg‘g?%ﬁﬁ@ ?3@%8%&@9 %‘%’ﬁ“ﬁ'ﬁ%ﬁ"@"gf@g

initiated for whichisobtgjined hmthleabnbmatnon\hf)eodluhhmlmdp amd\mﬂym( \NH156. a| r
suspended and m xed. [000204] Then, the binder solution was sprayed from 3
nozzles onto the powder. The granul ating conditions were nonitored during

the process as 5 follows: total sol gikamPLEYD ay rate of 700 g/mn; inlet

tenperature 45 C; and process airflow of 2000 nB/h
15 Oxycodone Hydrochloride Biconvex Shaped Bilayer System having a 32%

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

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

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

30 [000214] A non-drug osmotic, push composition is prepared as follows:
first, a binder solution is prepared. 5.2 kg of poly(vinylpyrrolidone) identified as
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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[ 000205] Wil e spraying the binder solution, the filter bags were shaken for
10 seconds every 30 seconds to unglue any possible powder depogideabefboddie
end of the solution spraying, 43,080 g, the coated granul ated partlcl es were
10 conti nueqr ;1 &he dryi ng process. The machi ne was tww and the
coat ed granul es WePe rempved fromthe granul ator. The coa granul es were
sized using a Fluid Air mll with a 7 nesh screen The granul ati on was

transferred toscl@he ThURRAIGhe scbeiRid mhtbhal9 B Whﬁé«%&n&&i Kr oxyt ol uene and
| ubricated with 280g stearic acid. 15 [ 0002 oxycodone HCl drug

conposi tion an@ccepteblpugw(atwmgnde&)nommsmgca)w%@e@moiewlar wieighyate t abl et s on

the Carver Tab t ru I s added to
the die cavi tyéogﬁﬁﬁ{)? y%ﬁﬂ'f’?gg (é%%qlﬁqgﬁsg ‘%IA%%(QWQ‘P’ g‘g@ﬁ&gg% osition is

added and the d;raumsrﬁﬁhe@mmompdﬁésﬁmmma@um étfRatthggran@ationsi natel y' / a
metric ton [nto a 5/16" 313 cm 20 dianeter bilayer arrangenent. [000207]

The bi | ayer%d 'ﬂ@ﬁéh@émeﬁr@fe@atsewqm?%aadgmd endhebEBdelal | . The wal |
form g COMPOSie \ARTRISE RoR o halek Wb BERIG! TnBGKfihuRg 3. 8% acety

content and 1 er age
nmol ecul ar wei gmndmbn§w6|50noﬁnb&edvmlnhg therprbcegsscasriqﬂmlstﬁomhsolatlm spayved 25 in

[000208] Next . %&%383%%%%%%%@% 200 01665 SR OLAROT-or 11 ed
through the SGIUOO %ﬁb%ﬁ@ie%&?ﬁ&luﬁ&heg@m@rﬂ)@é%er gthéé'ﬁE exterior

of the system re5| ent is renoved by dr ours as 45
C. and 45%hut@ sbmyndsmy;io sénonds tooungluesanytpessiblapewder depobits. Attheurs at 45

C. to 30 t d f duced by thi
ranuf act ur o pr S0 9406 S0 DIt 800 Ghe ey BBORRY SHBELIRECTY <Y iyt ene
oxi de) possesscdmnaed with %Ed?%YgEﬁl’@@éssZQﬂﬁmdﬁﬂn@Wa]thlrﬁﬁ&oﬁqd‘@%/ 16747 200, 000

nol ecul ar wei ght, 4. 0% pol y(vi nyl pyrrolidone) possessing a 40,000 nol ecul ar
wei ght, 15% soffated @andes weresamovediiom thesrardlatar. sThepasted grap@legwgtﬁ The push

e L nes AP BT A 4 Bk e BB B 75 > °*°
possessi ng lan tamsfergsl todlotec Tumbslenviadtwithf56400fMu6ylatédhydroxytoluene and
lubricated with 280g stearic acid.
{000216]  The oxycodone HCI drug composition and the push composition
are compressed into bilayer tablets on the Carver Tablet Press. First, 249 mg
of the oxycodone 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 %2 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 at45 C. to

remave excess moisture.
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ferric oxi a"é‘,“ 0. 05% but yl at ed hydr oxytol uene, and 0. 25% nmagnesi um st ear at e.
[000211] The semi perneable wall conprises 99 wt % cel | ul ose AGgtALfher 2006
conprising a 39.8% acetyl content and |% pol yet hyl ene gl ycol conprising a
3,350 viscosgjty-average nol ecul ar weight. 10 [000212] A _pr manuf act ur ed
usi ng the a&éél@%‘t‘ml e wll provide a systemwth a rggyﬁg)gﬁwﬂdex of 37.5%
using a drug | ayer of viscosity 70 cps which is obtained by the conbination

f di hl ofgi d 4al : : hl orid

Bi convex. Shapell 1Ry e T8 KR tad brtlprodeddd B i ma A IR S T s "o g

f or m adapt ed, okysadpne iydrochlslidepdSiP 263.8% poly(etiylene akide) pdesassimgya devi ce i s
fact d fall . . 67.4 d hydr ochl ori de,,~h27. 6 f

pol y( ot hy! ane- S B0y HEeHA ielarb by bR EP 0e) Resesaar BB o °

200, 000, and 2mele@ilaifdigHt Vardyd. 8% rhadnesiarttedra@n tihe! pidh 28mpbgifior?2 havi ng an

average nol ecul ar wei ght of 40,000 are added to a 'Kitchenaid planetary
m xi ng bow 3 Nesmprises&3.d¥ypaletbylene exige) comptisingl af’ci000 meleowlds. Then,

the bl ended alnfl: @ spERR IR R LNV RIroBBRe) BBSsERBaR) ¥ nut oc.
Next, the freshlefagermslesutst weidht of 2010004 pfemiteskidd, 0069 bhtglatbdy at room

tenperature for approxinmately 18 hours, and passed through a 12-nesh
screen. Next, bysEoxytolueneanddh29fasnagnasiumesteasate; dha seaiparapablamall cont ai ner,

m xed and Iubr&&% h Lo ' r ] A
non-drug osnoti C, rgggﬁg%&@F@?%%c%@g%ﬁ%g%%&?g%?Fec}i‘gmhgg?%s , a binder
sol uti on i 90pr ¢Pppolyethylene glygolabmpesing ai3BH0pscosity-alerage mdecular weightas K29- 32
havi ng an aver | ecul ar, wei ght of 40, 000 s dissolved in 34.8 kg of
wters 52 200 BBR2G0q AnraPomakads WSingdie e ARl SRS i th
21-mesh screengydhigsivi i 204146 ' a 21-nesh
23 55 Nowanbor SR with tadh e 6isiads (hA4 ahB9apa S GRcbely SER 2, 210
screened mat er Which js @faisetDbyusiig p Relyoid¥iB0L cal |y accept abl e pol y(et hyl ene
oxi de) conprising a 7,000,000 nol ecul ar weight are added to a Gatt Fluid

Bed G anul atsor' s bow. The bowl was attached to the granulator and the
granul ation”process was initiated for effecting granul ation.

DISCLOSURE FOR USING THE INVENTION

[000221]  The invention also concerns a method for administering 1 to
500 mg of oxycodone to a patient in need of pain relief. The method, in one
20 administration, comprises admitting orally into the patient 1 to 500 mg of a
oxycodone selected from the group consisting of oxycodone base or
oxycodone sait 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 pymrolidone) 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 concems 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 semipermeabie 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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5 Next, the dry powders were air suspended and m xed. Then, the binder

sol ution was sprayed from 3 nozzles onto the powder. The gra2iNavémbper 2006
conditions were nonitored during the process as follows: total solution
spray rate wboiOfdsg/ mn; inlet tenperature 45 C, and preeessnadr fl ow of
2000 nB/hr. [000215] While spraying the binder solution, the filter bags
wer e shaken for 10 10 seconds every 30 seconds to ungl ue any possi bl e powder

depos: ts. dAt t fycodang, &9 ta 37§ e blpalyalkypnegxide) hayieg @S, 0 toHS0LHAt ed y
one turned of r molEkiE YEGR, 0.7 83 S bbb Cabrplden BB UREEB D00 107 EF L O

The coated gradt0,e50 melecularsieigitt, awd Mtd 0 Mg of d lubricanti Thewushh a 7 mesh screen.
The granul ation was_ 15 transferred_to Tote Tunbler, mxed with 56 g of

but yl at ed hydr 6%)Rsitior semariees 40.49378 ma-of alydroaepejyreek sHea%di d. [ 000216]

The oxycodone latd Ll onpr essed
nto bi 1 ayert BatiaRiAe SATEIYEY doBiboRt 16,060,000 oegTRE elabf ) toT5Te O e
oxycodone hydr otdr asmagent; 05 img afrhydoxyakidoeiinlose, B01dbd.Emgidfya and pre 20
conpressed, the 19 t he push c ition is added gnd the |ayers are
pressed under 35]9%&5&330%519 foéo'aﬁftﬁaaﬁgﬁ‘gﬁé?ﬁm q%’_&'?i‘,‘gf’%naq to a 13/32"
(0.406 cm di aggitMearfd ihﬂ%ﬁerﬁ%érﬁﬂﬁﬁﬂ%l-for[&ﬂ%ﬂaﬁ]thg bR/ cBUbRY RéAher r angenent s
are coated with a sem -perneable wall. The wall" form ng conposition

conpri ses 99% desage farmebyimbibing:fluicithroughahe semipemssablecwallintactbadesageand 1 %

| yet hyl | i si ' i ol _ecyl i ght of
50350, The e 1O FatSRE it Syt heorroRiib uheroR peniatle Aha BN o1 (o5 5
W :w) cosol vette ﬁuéh%Bﬁﬁﬁoﬁticﬁf’/fp%&f;éﬁiﬁarﬁ%ushhﬁbxyc&d&?@%bﬁipo%ﬁi&h threuigh 40 mil (1
mr) exit passageway is nechanically drilled through the sem -perneable wall
to connect thegrmea@,wlagreby.mrwgmhecewb@ed@perahomf?hﬁed@)ageémn.thﬁa resi dual

solvent is re dry r Ldi ty. Next,
the osnotic 53156%(@%%9% 'g déllr“}l&geaa éldartﬁgraﬁg%{[céllgﬁcﬂe%@/egoste ?Pgrcéeéﬁf)@ga erpakféess
noi sture. 54 2pvédavsustained2@ni6d of¥n@3/ 101384 PCT/ US03/ 16747 [ 000219] The

hydr ochl or 1 Ho. (95228l 4 Fiadin 5 el Haeh Haeye Bosodais srycantiass, 0oo

mol ecul ar wei glpkofiled P8 Ed6NY nd¥tnidnk bR bhfeRE) THYSHGtIR ARG oAt 00
extended-release dosage form results are illustrated by the solid line with black
circles. This dosage form was administered once-a-day, and it comprised 20
mg of oxycodone.

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

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

30 orally to a patient a therapeutic dose of oxycodone from a single dosage form
that administers the oxycodone over 24 hours. The method of the invention
further comprises administering oxycodone for producing a first oxycodone
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nmol ecul ar wei ght, and 0. 5% nmagnesi um stearate. The push conposition 5

conprises 73. 7% pol y(ethyl ene oxide) conprising a 7,000, 000 &»Neveiher 2006

wei ght, 20% sodi um chl ori de, 5% pol y(vinyl pyrrolidone) possessing an

aver age nol eewbdsanizsei ght of 40,000, 1 %ferric oxide, OpOP¥sdhusnNt at ed

hydr oxyt ol uene, and 0.25% nmagnesi um stearate. The semni perneable wall

conprlses 99 Wt % cel |l ul ose acetate conprising a 39.8% acetyl content and 10
% pol yet hy| eFRacgntsation indherplasmang secopd 3gevaledexyspdgnessomcantaationliiecul ar

melght [ 000 wi |l provide
& Sysi em wi ¢ A1EPRETR SRS b BRGNSy HRbRE b ARG B BB Bt s £y
57cps whi ch i [000226}i nad abynuthiag ghex o)f@@(o'éblf edtfon coﬂr@n.&bﬁﬁbm FOR USI NG
THE 1 NVENTI ON [ 000221] The invention so _concerns_a method for

admi ni stering @Qshm%a %umeraﬁ%waah\@%or& angimedificationsBay bemaste n rel i ef .
The nethod in ISifinl; S ltfe i Nt O the
pati ent t% 5%%?é‘iﬁ m%? ccg&%]fgﬁ)@éﬁ% se é@%’?@?m‘”@ﬂd&g%ﬁg“ g@]@l §t| ng of
oxycodone basemmmnwnxycodone salt that is adm nistered froma therapeutic
conposition, 20 to 375 ng of poly(al kyl ene oxi de) having a 50,000 to

750, 000 nol ecul ar weight, 0.01 to 25 ng of poly(vinyl pyrrolidone) having a
5,000 to 350,000 nol ecul ar weight, 25 and 0.01 to 10 ng of a lubricant,

whi ch conposition provides oxycodone therapy over an extended period of
time. [000222] The invention also concerns a nethod for admnistering 1 to
500 ng of oxycodone to a patient admtting orally 1 to 500 ng of oxycodone
to the patient, which is adm nistered froma dosage form conprising a 30
sem perneabl e wal |l perneabl e to agueous-biological fluid and inpervious to

t he passage of oxycodone. The sem perneabl e wall surrounds an internal

space or conpartnent conprising a oxycodone drug conposition and a push
conposition, The oxycodone drug conposition conprises 1 to 500 ng of 55 22
Novenber 2006 WO 03/101384 PCT/ US03116747 oxycodone, 20 to 375 ny of

pol y(al kyl ene oxi de) having a 50,000 to 750,000 nolecular weight, 0.01 to
25 ng of poly(vinylpyrrolidone) having a 5,000 to 350,000 nol ecul ar wei ght,
and 0 to 10 ng of a lubricant. The push

57



conposition conprises 20 to 375 ng of a hydrogel polynmer, such as a 5

pol y(al kyl ene oxi de) of 1,000,000 to 10,000, 000 nol ecul ar wWej»Rtventhet 800> MU
of an osmagent, 0 to 75 ng of hydroxyal kylcellulose, 0.01 to 5.5 ng of a

col orant, O. O ng of a lubricant, and 0 to 10 ng i oxi dant ;
and exit rre‘g(%%:’hl lﬁgz‘t he sem perneabl e wall for deliveri ngé?ﬁ%ygéz%odone from
the dosage formby inbibing fluid through the sem perneable wall into the
dosage 10 form causing the oxycodone A sition to becone dispensable and
causing the push conposition to expa%-omg push the oxycodone conposition
through the exit, whereby, through the conbi ned operations of the dosage
form the oxy@)d(gne.i s delivered at a therapeutically effective dose at a
control l ed rat&®Y¥8& a sustained period of tine. 15 [000223] Figure 5

depi cts the mean phasifloRidieRAS6rarasag8 T hPehoon- 84y hdifinistatigrgfcodone
treatnment on day one. The osnotically Controlled extended-release dosage
formresult8 are i okysodone eamprisinghe solid line with black circles. This
dosage form was adni,ni sttﬁred onC@- - da ﬁ and it conprised 20 ny of
oxycodone. 20 [ 000X24] = laxgrcgr%w 8@?@? ¥Re nmean pl asma oxycodone
concentration follow ng oxyaedmate hg&rtamant on days four and five, steady
state. In Figure 6, the solid l[ine with black circles denotes the plasm
profile for the inventih salewgsese ef axyeedgaes FORLLIMOR st er ed once- a- day,
whi ch conprised 20 ng of o sy L vention provides

met hods for adm nistering o@%@%@“ﬁ%ﬁé&ggﬁﬁ%ﬁ'@%ﬁ et hods for producing
a plasnma cdcentrat(bon abemipermelblemembeaneratidasparfiallysarroundimg then provi des
for admtting orally to . a pati.eg(iI a dosage form that administers at a
controlled rate, over adR@%PrE@8%s time up to 24 hours, oxycodone for its

i nt ended t her apy. e ! i b AH i owally to a
patient a therapeu;@c ggégﬂg?rﬁigg&rg onFe“3 ?@‘%@gﬁ%@r‘%fﬂgmgg%fégh‘%rm t hat

admi ni sters the oxycodooemmueicates with thesdrug beresetasdal alidw teieaserof thet i on

further conprises adm nisterin % codone ftpr produci ng a first oxycodone
56 22 Novenber 2006 ﬂ?’é@ o8 16747 concentration in the
plasma, a s@gcond, eyHuYéih 8k dhiy esrdUpen PdERIH ihdd &viroAmehtéxhitiitaama, and a

third, continuous oxycodone concentration in the plasma.
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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(000226] In as much as the foregoing specification conprises disclosed
enbodi ments, it is understood what variations and nodificati opNgrembBedmede
5 herein, in accordance with the principles disclosed, w thout departing
fromthe inveovbimmss 57 22 Novenber 2006 WO 031101384 PQUTUSB16168747 CLAI MS
W Claim 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 &gentThealosage formaof ICiaimdduaherfcompyising anexpandabledayer nor e

pharmaceutical l y-acceptabl e salts thereof,: 10 (b) a sem perneabl e nenbrane
at least partially ﬁ %&Rﬁﬁrﬁ) CORRriseYPIBPe: and (c) an exit orifice

t hrough the sem perneabl e nenbrane which conmunicates with the drug core so
as to allow rel gase Pﬁf tthe Oﬁé_(l:odorﬁe to h%\ en:fi r(i)nmen .15 V\hereierr(li.the
drug core upon hydr at TR PRYLAIGEIIF IR CHER I Bi 192&F (\W’s%fo%‘}yt@fef) Mbout
50 cps to 100 cps. Zlaikh§orl @5AGRathRnMIla ChAdiflod HNEsEhBct RRpOHIRL k¢ tRgent
is sodium chloride. 20 3. The dosage formof Claim| wherein the osnotic

agent is in an anouradmiofstrggen of adyoadom®5% by wei ght of the total dosage
form 4. The dosage formof Claiml wherein the osnotic agent is in an
anount 25 of 15%to about 25% by weight of the total dosage form 5. The

AT R Vol B L A A
1 wherein the drug asxyeodometcomprisiogpri ses a pol yal kyl ene oxi de pol ymer. 58
10 (@)  adrug core which comprises:
(i a high dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof; and
(i)  does not comprise an osmotic agent;
(b) a semipermeable membrane at least partially surrounding the
15 drug core; and .
(c) an exit orifice through the éemipermeable 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.  Use of oxycodone in the manufacture of a dosage form of claim 9 for the
treatment of a condition in a subject responsive to the administration of

oxycodone.
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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22 Novenber 2006 WO 03/101384 PCTI US03116747 7. The dosage formof Claim 1
further conprising an expandabl e |ayer which does not cdnphb3&RKbeLEEE:
8. Use of oxycodone in the nanufacture of a dosage form of any precedi ng

claimfor t?@ﬂbﬁﬁémm of a condition in a subject reigflﬂgdg){&“;o t he

adm ni strat xycodone. 9. A controlled release o sage formfor
once-a-day adm nistration of oxycodone conprising: 10 (a) a drug core which

conprises: (ijga Nd ghhifdf re@as?ébé@‘& B forfl fgﬁgﬁce‘(?éd hdiministration of

phar maceuti cal I'y-acceptabl e salts the I'1)” does not conprise an
osnoti ¢ agent; (b)oxgcadene pemptisiig:e nenbrane at | east partially surrounding

the 15 drug core;,_and_(,¢). an exit orifice through the sem perneabl e
menbr ane whi ch cdﬁﬁun?gglge%or%\rﬁ'ﬁﬁfﬂ@p%sreag core so as to allow rel ease of

the oxycodone to the @pvi rapgsaittic agbetiaidn the drug core upon hydration in
t he environment exhibits a 20 viscosity of about 50 cps to about 100 cps.
10. Use of Soxycodone i fi)t hed law o et QryeodneorRne A& F&r m of claim 9 for the

treatnent of a condition i 3’@%’@%@@'&%2&%@‘% g\ﬂtsttﬁergg’fe adm ni stration of

oxycodone. 25 11. The dosa erein t'he high dose of

oxycodone is aboub) 15%sbmipehracdblettembyansedt iddst pdrtisdllysutrotdingtheage form 12.
The dosage formof Claim9, wherein the high dose of oxycodone is 30 about
17. 7%t o about 36. 8% b§MUISOME@Sf the total dosage form 13. The dosage form

of Claim9, which (yrtBebyifafREtRBEgFRe 8MRehheaIe Rembratie which - - - - - - - - - 22
Novenber 2006 V\D%gll 158‘4 I'DCT/ USO8/ 16747714, A control l'ed rel ease oral
dosage forlfh f or once- acomunigates 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
15 oxycodone comprising:
(@) adrug core which comprises:
)] a high dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof; and
(i)  does not comprise an osmotic agent;
20 (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;
25 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.

30
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oxycodone conprising: (a) a drug core which conprises: (i) an osnotic
agent; and 5 (ii) a | ow dose of oxycodone, or one or nore November 2006
|phar maceuti cal | y-acceptabl e salts thereof ; (b) a seniperneé%ie ne&%rane at

| east partially surrounding the drug core; and (c) an exit orifice through
the sem perneabl e menbrane which 10 communicates with the drug core so as
to allow rel ease of the oxycodone to the environnment; wherein the rel ease

i ndex is about 20%to 100% 15. A controlled rel ease oral dosage form for
once-a-day adm nistration of 15 oxycodone conprising: (a) a drug core which

conprises: (i)X7a hAgontroled rdleaseyoratidosngedorm fisr aricerarday administration of
phar maceuti cal | y-accecpt able salts thereof; and (ii) does not conprise an
osmotic agent: 20 PHICOJORR PRSI ¢ nermbrane at | east partially

surrounding the didyg cadfig e which aéhwébs_@éﬂtfaing@f:t hrough the
sem per meabl e nenbrane whic comuni cates with the drug core so as to all ow

rel ease of the oxycodofie tocan pemeticageMirent; 25 wherein the rel ease index
is about 20%to 100% 1 A | i1 rising a high dose
g s " BRAS Y HOBSHE 8 h R P

of oxycodohe and a pol carrrer an C I'Sing an osnotic agent. 30
60 22 Novenber 2006 17. A cphdrmacketicaliplacesptableadaltd tisergof f or m f or

once- a-day adm ni st ratié),r; of o&xlc?gdone conprising: (a) a drug core which
consists essentially oft (igPg BYI€E agent; 5 (ii) a | ow dose of
oxycodone, or one or nDf@ PA/NYBSSYhEEahdy - accept abl e salts thereof ;

(v) a lubricant;
10 (b) a semipermeable 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;
15 wherein the drug core upon hydration in the environment exhibits a
viscosity of about 50 cps to 100 cps.

18. A controlled release oral dosage form for once-a-day administration of
oxycodone comprising:
20 (@) adrug core which consists essentially of:
(i) a high dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof;
(i)  apolymer carrier;
(iii)  avinyl polymer; and
25 (iv)  alubricant;
wherein the drug core 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
30 communicates with the drug core so as to allow release of the
oxycodone to the environment;
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(iii) a polymer carrier; (iv) a vinyl polynmer; and (v) a lubricant; 10 (b)
a sem perneabl e menbrane at |east partially surroundi ng the 2dqsgnfRf 200aNnd
(c) an exit orifice through the sem perneabl e menbrane whi ch conmuni cat es
with the drug core so as to allow release of the oxycodone to the
environment; 15 wherein the drug core upon hydration in the environnent
exhibits a viscosity of about 50 cps to 100 cps. 18. A controlled rel ease
oral dosage formfor once-a-day adm nistration of oxycodone conprising: 20
(a) a drug core which consists essentially of. (i) a high dose of oxycodone,
or one or nore phahereircihel drag cyreagporphyrdvatiorsialthe enbiesrrént exhibifs &8 pol yner

carrier, (iii) a vinyl po r,_and 2 ' a |lubricant; wherein the drug
core does not conp\f'$€°é"§ﬁ%ég§%§°§°%@rﬂ5°,°ﬂ&9 CBS-seni per meabl e nmenbrane at

| east partially surrounding the drug core; and (c) an exit orifice through
t he sem pernmeabl e menbrane which 30 communicates with the drug core so as

to all ow rel et®e oh copkollegkiglensenrakdosage ferny for onpea-dasadministiealionsér 2006
wherein t drug c atLon in the environment exhibits a viscosity
Syfatphe aitdhiahe

of about cps to .>19. A controlled rel ease oral dosage form
for once-a-day adnfapi sta dtugaoreiwhich consistslessentialigpof: si ng: (a) a drug core
whi ch consi sts essent ingl ly of: &‘ﬁéi an osnotic agent; (ii) a | ow dose of
oxycodone, or one or noPe ANPIMAMEAIEY| | v- acceptabl e salts thereof

(ii) a low dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof ;
10 (i)  apolymer carrier;
(iv) avinyl polymer; and
(v)  alubricant;
(b) a semipermeable membrane at least partially surrounding the
drug core; and
15 (¢) 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%.

20 20. A controlled release oral dosage form for once-a-day administration of
oxycodone comprising:
(a) adrug core which consists essentially of:
(i) a high dose of oxycodone, or one or more
pharmaceutically-acceptable salts thereof;
25 (i) a polymer carrier;
(iii)  avinyl polymer; and
(iv) alubricant;
wherein the drug core does not comprise an osmotic agent;
(b) asemipermeable membrane at least partially surrounding the
30 drug core; and
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10 (iii) a polymer carrier; (iv) a vinyl polyner; and (v) a lubricant; (b)
a sem perneabl e nenbrane at |east partially surroundi ng the 2dus@nfief 200and
15 (c) an exit orifice through the seni perneabl e nmenbrane which

comuni cates with the drug core so as to allow rel ease of the oxycodone to
t he environment; wherein the rel ease index is about 20%to 100% 20 20. A
icontroll ed rel ease oral dosage form for once-a-day adm nistration of
oxycodone conprising: (a) a drug core which consists essentially of: (i) a
hi gh dose of oxycodone, or one or nore pharnmaceutically-acceptable salts
thereof; 25 (ii) a:)polamekitoaﬂcre'throudﬁﬂab)semnpérmdablmhpmbrane%ml(iv) a
lubricant; wherein the dru ? £s..Nno rlse snoti c agﬁ (b) a
seni per meabl e nenbr ane %Rmﬁ\é'a ??a the ﬁ?}ﬂ? ¥ QW relegse, G‘ecor and
62 22 Novenber 2006 (%xy%ﬂdéﬁéio%édv%nh%fmgh t he sem perneabl e menbr ane
whi ch communi cates with tthe drug core so as to allow rel ease of the
oxycodone to the ewhereimthefeleagedndexnisiabout 20%2ed00Mlex i s about 20%to
100% 5 6§
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