OPI O D DOSACGE FORMS HAVI NG DOSE PROPORTI ONAL STEADY
STATE CAVEAND AUC AND LESS THAN DOSE PROPORTI ONAL
WELNGIBESBOSE CMAX 1. FI ELD OF THE | NVENTI ON [ 080TjUST(06/030892

present invention relates to a plurality of dosage

fornms conprising a first dosage formand a second

dosage form conprising an opioid; wherein the second

dOPIGIDDOSAIGE FORMSIIA VINGCEDOSE BRORORTIONAICSTEADY
STACER €vi: AND AGC AND TIESS THAN DS PROPORTIONAL SINGLE
vvherel n the st eady st at Q)GQEecmp the steady st ate AUC

are dose proporti onal and the si ngl e dose Cmax of t he

second dosage fbrm |EMMM&E§H%m | evel for

dose proportionality with respect to the first dosage

rm |
100G1R1 S o oL e PPN rlaleg o 8 bRy R A5yl it cofpriging o first
dosagesfemp anda s¢dond dbsagé fiernpe@npriding m/eplblda mvhatamtheesbatrﬂsdosage
hods of adm ni ster .such dosage faorns_to.a

fombgt% pfsaggarepeth oramaugt Wh“gk i$ gFRIfer gm%ﬁamg thefdsbdesage form;
and t&@x@f@in ﬁ?@téaﬁ? Salcd | 0884 f]ﬁrsté%qg‘sﬁ'téAU@ 6fQHe ffst HB@age form and the

dosage forms"to a patient.
seconfBbageddih @GR} se anortdmab raod ﬂtbesmge deset@ma\wf the second dosage

me ni ngf u beneflc ffects wever te tie
forn] 1 dgss e SRB R 1S L B dPRpuOR RNy ilreSReE® hEBIR dosage
forn® PinCiréembodimEnt 2P b RigleQidis® bEI AT the lfﬁ@tfdd)‘sag't@foﬂﬁ dfd éeSecond

to strong _anal gesic agents, but often_cause ot her

dosagn erwn a5t 2By dasp prapgeticspl. eEnesprasenpnventien alpo redates to methods of
adm 1&@&%&&% do"sfrfﬁse &ry%a‘?l%ﬁ{ §§g)ﬁg &k&@“&ﬁﬁ;ﬁhsg@asg@ﬁﬁosage
fornfsuanld insimetions fok ﬁdmhﬁstraann oé thel dosage fanpsatu Epdtient.

nonconpl i ance, including discontinuation of therapy or

m ssed doses. [0003] There have been previous attenpts

inthe art o0 in RSN nd

pati ent acctezpt an%r Eﬁ@i@%@g I;I(ieNant roll ed

rel ease dosage forns have been devel oped that rel ease
[0002h act i Qpididy peyidepationts mthanyarmgfulsbenpﬁclahe}ffeﬂseh@vever, often

T i ns_a .nee roved .dosage for .
parigel} A Rear@he pdtEred St otk ot Lo Goite "B FapSlE opioias are
usefelf dsafidderatd B6lsttdhganaRBsip A &tts, ibat biter ikeader plakingdlogical side

accept ance and abuse resistance. [0005] Al |l docunents

effeeis peyelesueh as é’iOéVSFW(%So FespialoBydenfessione plhoBa; nauste dizziness,
vomﬁﬂtg,', 5&&&% 2nd changes i in mood. Such adverse effects can result in a patient’s

noncompliance, including discontinuation of therapy or missed doses.

[0003] There have been previous attempts in the art to increase the tamper
resistance and patient acceptance of opioids. For example, controlled release dosage forms

have been developed that release an active ingredient over many hours.

[0004] There remains a need in the art for improved dosage forms for administering
opioids that can reduce adverse effects, and thus can potentially increase patient acceptance

and abuse resistance.

{00051 All documents cited herein are incorporated by reference in their entireties

for all purposes.



for all purposes.3. DEFIN TIONS [ 0006] Any reference

herein to any opioid, any opioid antagoni st or any
woOheveapessvi c agent shall, unl ess ot herw se st aPed/US2005/030892

i ncl udes any pharmaceutically acceptable form of such

pharmaceuti cal agent, such as the free form any

phar maceuti cal | y acceft abl BEFINITIONS) any

pharmaceutically acceptabl e base form any

[ | bl e h .
(OBRE! nacetty EerheZfEER Bang opbid 3bE op i ansasoniss o gpeherapentic
ageAl¥hallPhhIER! oth GRS statéd 1ﬂ¥§l|1des %ﬁ% BRYmRACaH 4l ?écegiéﬁfé form of such

pharmaceuti cal agent and any pharnaceuti ca
phagmacaygicdfagentc Buqbkeé thefreeiformaanyaphanmaceatidal iy aqceptelsle odlt form, any

ohPfblectliop\CaccPhRBREAR ot migPiGRficdfl Goang Byl any
phatifacentioally ddceplable 80RARS atyOdtEfebRomer ARV bpdz&aﬂioméfl € Wwell as any
over an extended period of tine. For exanple,

prodggaf spehpharmpeiiicalngsnt andaay ehampaecetigally @cte‘ess@atqwf such
rval. As used
phaﬁ@%l%:uﬁ?al%ﬁgntt zg?&’ﬁﬁxt@rggto £ gnr?z ? ‘pgf‘xf%é&}’g ‘and "control |l ed
release are synonynous. [0008] As used herein, the
[000€F m " doAsgeeddiereingthh terat ‘icofitrolddackeated refees toahe i oo release of

o S5 BT s SRS 280 5 eSS0 e, o
exaftplé; 'a'%onﬁr@l?ed &Ie@’s‘e orﬁpa(fs'age f&'ﬂntdaﬁ fi‘él&és‘é %@6{%@ e§ .80 a5t024

matrix particles" refer to a plural |ty of units,
houg inservplayhs/usgidihierain. dhe tenge “wistainedirelensel iané “eontirolled release” are
Syng &1 and cont ai ning an opioid and one or nore
plents preferably including a hydrophobic
controlled rel ease material as described herein.
[0088]ef er abAy usddh&rerm,tthé terinimdbi;agarstrémgm adtRe réfersao aheSiadié of the

in the e a to abou nmin any
dospt unegebrol S Hesage &Pt P piage SRR Obandics datags fomn.
mm The matrix multiparticul ates can be any

[ooggonet r i £ahiscdRREn, thé tee@k t‘ﬁhﬁlxefﬂﬁl@i%hﬂi%ﬁia?e(s)t”%dWﬂ'fafﬂ)i(partlcles”
mul tiparticul ates are made by a process conprising

refeg{q 2 riéﬁy ofieits, preferably vithin freange of wisnifpasizeand/or shape, and

confid BEGHGHE 5 15y U050 Bt B9 BB P

contmlﬂ)admﬁahsa)mateup] @i désathedihstcin. r Pleforalg, the iagiapaliipaticulates
y, to

ent ,whi ch bi nds, nal ly stereo-specifically
have 52 i Fangsy Tiim SBou o pupcmesingRy 4 Hp%nsepn, more
preféﬁﬁ% SHhSbaiD. PE&EBH&?? nﬁgoming il 1&9,,% y,

use erein, the phrase "opi ol d antagon ers
geometrical shppeit Imceatggmmbodlments the matrix multlpartlculates are made by a

process comprising extrusion, and in one embodiment, the matrix multiparticulates are

made by a process comprising melt extrusion.

[0010] As used herein, the terms “opioid” or “opioid agonist” refer to a therapeutic
agent which binds, optionally stereo-specifically, to any one or more of several subspecies

of opioid receptors and produces agonist activity.

[0011] As used herein, the phrase “opioid antagonist” refers to a therapeutic agent
which binds, optionally stereo-specifically, to any one or more of several subspecies of

opioid receptors and produces antagonist activity.



whi ch binds, optionally stereo-specifically, to any

one or nore of several subspecies of opioid receptors
wanaaeprgsdoces ant agoni st activity.[0012] As usedrT/US2005/030892

herein, the ternms "patient” or "animal" include, but

are not limted to, a cow, nonkey, horse, sheep, pig,

[OOIIZ] | cken, Ad wiell @¥rei) Y lerm§ Batieflo Gr “HRINAE’ intlate, bu@ BRI dot limited
and guinea pig, and is nore preferably a mamal , and

0, 1R, TATE R IiIsey sheepy pignchickentaTkes qupile Gathdog impuse.rat, rabbit, and

e AL BN P A5 1,

of an opioid. Preferred salts include, but are not
[0013]m' t ed,Ad wsed hiefedrt, ehe plirtisecttpharntacettidally acoeptableesalt,” refers to a salt

ride, bro iodide, nitra hi sul_f at e, .
fo %&P@Cl%ﬁdgﬁ)h&w&p&m £1SHP P&ﬂ PRIgHe PfFéiE’F‘éﬁ%ltS include, but
are A&t lit&Yéda&?sulﬁ&‘ Qm%ké h&dthte, dxaldtd, @hﬁmd@llﬁah?de fﬂ%Eahﬁrate,
pant ot hénate, bitartrate, ascorbate, succinate,
bisuifales ah%phgemmckphmphate,ﬂswmcmimte, @lctatﬁo salioylate, acid citrate, tartrate,
formate zoat.e ut.a

ole q%%?%@ﬁogﬁ%?@hgq e, Ztgll?%% §Eﬁ0F‘2)3ﬁ%tSBCC1na e, TalSite ggentlsmate, fumarate,

glu&ﬁﬂtéeglﬁédibﬁﬁé‘ %Bébhﬁra{t@ Itenes Behaft Slutandle RadRalelulfonate,
- met % ene- bi s- (2- hydr oxy- 3- napht hoat e) )

eﬂl@astxlbnatqrhbentzw Prede. Wat@b@m:sel phate.f0d dgmapledi.eal t "
Lo Shafl Sl BeRtes baBiBRRO Tl 3B PnC Rl TAS

acceptabieidadltnlso referstofawaittpreaadd fadmap opiiddihaving an acidic functional
phar paceutical |y acceptabl e i nguwanl ¢ or organic base.

group, spchifse qashasylit Acid on sulfenic acid dmchpnaligroupe a0d @ pharmaceutically
acc Qﬂ@%b?g%ﬁlﬁrtoﬁé eetsaitéb §H£s*é? ﬁﬁ:ftﬁ@dﬁd{%e Rt AsRIUB)

esi um and drOXI es o line earth netal
hydmxades af alkali oietats amh amgdnem, potpsstiyly @xluctemddﬁthmum&rydroxldes of

alkags gﬁ'{:mgwf %ngg as gﬁféwnggn%ﬁggfbeéh% J)tygffxbcres of oﬁxer metals, such as

alurﬂi&’ldﬁlc%ﬂ'zﬁw@ ainhioal£ ﬁndfafg@mc agtines, QIchtal's nabdbstitbddss;
di cycl oheRaI am ne; tribut am ne; r| di ne;
hydyQxysubsituted gongt. ki ﬁétnaéky F%ﬁiil%/é ?H@PWF aiaugd amine;

pyridEoON: m&h N- eﬁ{yééxﬁiné di€ P’}éﬂ@%‘ %*H é%a%g’l €5t -

ystich a Yam he,
tris- &—hycliowdowteelaikyb abytiea), sicheas mono-, b1s- or tns (2-hydroxyethyl)amine,

ST T T
alkyNN~(1i Hﬁix M bweF ﬂb‘-ﬁﬂﬁx@é}’ﬁfcﬁﬁ& NN -'&?metﬁffl N-(2-hydroxyethyl)amine,
. hydr oxyet ) am ne;

or trN(Mydrpbmﬁlle)aenmyl Iémhzlfﬂﬂblcammeewndibamylmhylenedlamme
wieth SR RBH inEadle 3B SR SRy belRbfe Jo5Bpmiges orsanic acid sl

sucha&&bﬁﬁa&e, at:étlafd, umm«iatb&te? and@flindMHcids saeh ghSarg iﬁﬁ{é BRine,
gi ni ne, sin aspargl nat e, gI ut amat e and the i ke.

aSPaEE}B%ﬂa]glw@m@f the term "steady state" refers
to a state in \Nhl ch the anmount

[0014] As used herein, the term “steady state” refers to a state in which the amount
of the opioid reaching the system is approximately the same as the amount of the drug
leaving the system. Thus, at steady state, the patient’s body eliminates the opioid at
approximately the same rate that the drug becomes available to the patient’s system through
absorption into the bloodstream. Generally, steady state is not achieved until after several

sequential administrations of a dosage of an opioid at specified time intervals,



of the opioid reaching the systemis approxinmately the

sane as the anmount of the drug | eaving the system
wOohos/028830 St eady state, the patient's body el i RCHAS2®S5/030892

the opioid at approximately the sanme rate that the

drug becones available to the patient's systemthrough

[001®pSOr Pt i QY ised hérel) ﬁlegilﬁﬂdés‘ftﬂe@%u@@g@?abﬂ ‘Sphafih&R0Gical agent”

state is not achieved until after several sequentl al
refegsdariapharmacentinad agant thag sausgea biolagicad pifest vhen assyélagientagount is

sed herein, the phrase
absqrt)%&:lf’gbélﬁw dgs&%g??o?]gﬁﬁlﬁar rraceutical agent" refers
to a pharmaceuti cal agent that causes a bi ol ogi cal
[00Ms]f ect vhused herefr, tim phnases ﬁmcumehﬁofqiaﬁﬁ rdp &tkeatiigopatierefer to the
| ood stream qf a atlent [ 0016] herein, the
ame!byﬁlfa&eeg f pRip g nsépﬁn oaﬁvmflm@sp? ﬁ}j 9nsetpl pairy ippa patient.
to the anelioration of pain or the cessation of pain
(005 YOI GRNGRd brelr) theBiif ytk 1REbbshdhed” Ak Ritiny ipAGAL that s
AS used herein, the term "wax-| subst ance” re ers
normallyasofidran teem tempterettrei and has aateltingsmiintcdf dxom alaoat 30 to about 100
tengerature and has a nelting point of fromabout 30
bout 100 degrees C. 4. SUMVARY OF THE | NVENTI ON
[0018] The present invention relates to a plurality of
dosage forns conprising a first dosage form having a
first dosage 4t renfUMMARYEIHTHH NFION
second dosage form having a second dosage strength of

[00 1t8:|1e opi th r?tqnbesq%%ﬁggltafa 2 t‘d%? uééelﬁf of idsabe %ﬁ’%%gm 1ﬁ1gg a first

rengt h; whereif s St AYARE

dosdge Sa@ehdangn €iast dohwyestrangth eﬁdmoﬁﬁtajfen opioid, and a%é@md)dosage
state AUC and a single dose and wherein the

form having/a sscqnd desage S‘aﬁtgﬂ? ﬁfea’étoék%‘} wiich1p greaker Hranithgfirst dosage
strexgrtﬁ Shhl@s @‘;’e]eﬁxfst&o'S‘a r{rhaﬁﬁdstﬁg' oRdnd Héﬁgé {drﬂ'{]é'ﬁcﬁ fhGvaP §t€ady state

oportional and I ngl e dose e second
CavelossiepdyfstterAlUEC amgisvssmgia doseh@ i andmhame\ﬂm stéagly stids€,ye and the
roportionality with respect to the first dosage form
stea msté@rAIéC of Eefaas %ng%fowdéhmmcenﬁmgﬁm a5 degeeproportional

and %Cs 3&%@‘5 oﬂfxg}séc%nz %({ a%@ J)l%?ﬁ lefs tflﬁleth%ﬁ‘ﬁﬁm?jm EJ\]IFI for dose

dosage‘wf ormtinmes t osage streng
proﬂoﬁforﬁﬁfyosﬁﬂh HRP&Y f‘o ﬁl@rfﬁkttdosié'éefofdlr ﬁ cHARPERbERMEhts, [RE single

i nventi'on also relates to a net hod of admnlsterlng

dosesGiak of the agrontiglosagedormiis 1% @r kedsrphithe Cani ofghe fiest flpsage form

age_form f ni e nd
e B2 Bag o By PR BB soBiol ok R fagp B0 e
invefiRe@eo feddtes dnEthed s adHiistkariRGach A69ape fstthsouprising
si.ngl e dose AUC and the_ sjingle dose AUC of the fjrst

admiisiering the figst daspee farms and, therepftenpdnyinistering thegesondydpsage form.
proportional. In one enbodi nent, the dosage forns are

[0019f€N  In one embodiment, the first dosage form and the second dosage form each

have a single dose AUC and the single dose AUC of the first dosage form and the second
dosage form are also dose proportional. In one embodiment, the dosage forms are each

controlled release dosage forms. In certain embodiments, the opioid is hydrocodone.

[0020] The present invention also relates to a plurality of dosage forms comprising a
first dosage form comprising a first dosage strength of an opioid; a second dosage form
comprising a second dosage strength of the opioid; and a third dosage form comprising a
third dosage strength of the opioid; wherein the third dosage strength is greater than the
second dosage strength and the second dosage strength is greater than the first dosage

4



controll ed rel ease dosage forns. In certain
enbodi nents, the opioid is hydrocodone. [0020] The
wonres®$s3do nventi on al so relates to a pluralityPof/us2005/030892
dosage fornms conprising a first dosage form conpri sing
a first dosage strength of an opioid; a second dosage
strelﬂgthmndanhmemltmgﬁﬂt desage fbroy tegecatd dosggefonh and ¢he thll‘d dosage
id; and r dosaeform sing, a thi
forrg Bachie &reagy HlsICAREA DA SALe (AL Bidy PREleciope ss and the
steagf §t%€beC =) %QHE Ekeécgy SAE A of @@'ﬁrEt"tﬁ»sé%‘é%ﬂﬂ #HOSI&DRd dosage form
rengt and the second dosage stren I'S greater
and theathird ldosdgefotm desagedoseqmopdrtioral evithirespecttoteach bihes tthe single

dosif gt techerpns R PR s (558 e a8 aypportionalicy
withbledpét &Hﬁe m desazeTai®, slask: s@i’@é do@d, % Bﬁﬂfé&ﬁ@@'ﬁoﬁ&é‘f&m is

Cave and the steady state AUC of the T rst dosage
lessfthamthe ntipimyie tavel @odas}@rommv@mmy with respeetdo dasssegend dosage

foref o &t ARBELBEASDE HABRI a0k £ o R Rl LR 1ot 1€ T 5% or

lesstof @ difidle Abs CRATLS @ Eirstidokagd Foin FReR el dos gy sutengw rmo of the
respect to the first dosage form and the_si ngl e
@%ﬁ)sege forra te thefistylosaggdormy and; the piagle dopphmag Of ﬁher#lﬁd dposage
Y nal t
o 8 253 ol 0 Bnpla okt €l il SRR R inds Ve dpsase
strenigih eaticnebthe thmdhk)smcfonﬂ tal dma;gmrﬂatomg&foﬂﬁ %Fhe mueaaomﬁlso

the single e,Cmax of frtdosaef nes
relafeh o BB < O EHRERRE I opimel B a RO S e first
dosi%%efoﬁh rthérefRsadmitierh 7@9_&{&%&&@ R Brid O8R thér¥téd adniiistering

dosage formis %or |less of the single dose
the thindhdosdgetfioemsecond dosage formtines the dosage
strength ratio of the third dosage formto the second
[00£1§530¢ "BLAE ciEaihUENS 48; Alsage £EhaRIol ool 1BHn Ghd the
m ni stering such désa or conprising
thirddosage fdrar aragadhinirolet rethasea@msag@fannsi heoadrhisrdiment, the single
adpj ni stering the_second dosage fo d thereafter
dosE AP EhE A Botate or. i WEQLPSPET TR 96 3 e e form are
eaclEdRe PréPiifional "B dekthRlensboaaEStE, ThdTbpibldss B9drapstiongsage
formand the third dosage form are each controll ed

rel :
oS YR AR Ral® rolos A58 K AT palilf cBipRL g o pluralic
of dosagenfendh atctmdtﬂgl to thediozargionf andna set of pramhd iswections directing the

r.oporti a|n enbo |rrent i oi d
s EBIeB AR i EPsBRLsE Sresafia gy gation of
the decbnd d’disagé fodni tB %eapa@i@hﬂ Sﬁk! 1f§)96§9ﬁﬂ &ieﬁﬁftér Qhelu@hlhisﬁa@én of the
dosage fornms according to the invention, and a set of

thirgdosagetoririgthapatienns directing the administration of
the first dosage formto the patient, and thereafter,
e adm-mi is
100312, 2T Sl B 2 58 AR 19 B el ro he
follcﬁdng ﬁgﬁies,adataﬂed désdrip&on and examples, which are intended to exemplify non-

limiting embodiments of the invention.

5. BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 shows opioid plasma concentration-time profiles for a single dose

of the 30 mg hydrocodone dosage form of Formulation A of Example 1 and for a single



third dosage formto the patient. [0022] The present
i nvention can be understood nore fully by reference to
wohaeosfoesd3owi ng figures, detail ed description ardT/US2005/030892

exanpl es, which are intended to exenplify nonlimting
enbodi nents of the invention. 5. BRI EF DESCRI PTI ON OF

dose Uflthd IRAlbO¥dOne A6kag¢ fdrimpefForthukiion® ¢fIExintblell adosa adjusted to 15
concentration-tinme profiles for a single dose of the

mg, BEPeRYVRYer ocodone dosage form of Fornul ation A of
Exanple 1 and for a singledose of the hydrocodone

sage f, at ] | :
onsfnge KRG 20500 LA oA foderofiStr mupl doses
of theplosagd fpimasofFigaede based bnsupdripositioningi | es for nul tipl e

doses of the dosage forns of Figure 1, based on super
posi tioning.. 6. DETAI LED DESCRI PTI ON QF THE | NVENTI ON

[0025] gt iSkagﬂ ﬁkgnﬁhﬁdwmwgﬁggggdﬂ very
rel ease char n

i nfluence a patient's accept ance of medications and
[0025he t amtes thectsilisf afitbe inventoetthetddlivery. release ehaacteristics (rate,

certain nedications haying a faster drug delivery rate
extefis D) fap iRy § Breal espiancs phnedicfors and Y b
resistirRe bERRAIcEH0AO Fo¥Ramp¥RertRintirhSditat M BR¥iAL & Casbétdirug delivery
i ncreased adverse effects. The inventors believe that

rate (anveel! with cesdin dmmediptragleaseonpdicgionsbire aeperierde Bpvalpwer patient
n n e . 3

scosUBE8 S ARl ARESE Bl L HO SRNG5S M

dosdgb Sérnisafeenaialthasgpeutc ugentiedanvalsoyprestine decheitied alousalrésystance and

the inventors believe that drug. abusers often tend
greajsy ggiporeing REAPCHISS sgwPYed Ehgefic thayed S‘iowebﬁlal@ﬁeﬁsery

rate.?rﬁgﬁﬁiioﬁﬁl ttﬁé‘iﬁv&ﬂ«% BEli&vethdi LS altiseds hﬁtleﬂ & to [pgéfgleﬂl gher

present invention provides a plura Ity of "dosage
dosage strengtlo dpyage forqusan bides to ekpsrepceithe enrthavic atfeets df thetdrug.
dosage strength of an opioid, such as hydrocodone; and

secon osage .for i) . .

10028} *F e B araaent i BbR Bl A% B A SER b5 AR TR ERiring o firs

dosa@e €ehehavihga fitd dodaige strergptis oyt cpiokngich;as apdrosbdune] and a second
the first dosage formand th

dosagg fermphayingy w@aéé@aswée@ﬂégfo@g §§§?@O‘|§S@?§§ Hifosrsg]@}e%gége
strex%tﬁgtﬁ eg%% %%F?ﬁﬁgﬂgidr%gat’gégﬁeﬁétﬁf %d%’(&e' ke fiﬂ?dés‘agg% and the

osage formand the seco
secodd daspee fameahdavos steadyopate G.anabteadyrdate AdIE andyh singlssiose

Cnex,of th d f ' han th
o] R PN SR e 0 0 01 TG P oree e andytoe
secohd Boddst $brnt! DB VASe proportional, and the single dose Cpyay of the second dosage

form is less than the minimum level for dose proportionality with respect to the first dosage

form.

[0027] In certain embodiments, the single dose Cysx of the second dosage form is
75% or less, e.g., 70% or less, 65% or less or 60% or less, of the Cpq of the first dosage

form times the dosage strength ratio of the second dosage form to the first dosage form.

[0028] In one embodiment, the first dosage form and the second dosage form each
have a single dose AUC, and the single dose AUC of the second dosage form and the first

dosage form are also dose proportional.



form [0027] hi certain enbodi nents, the single dose

Cmax of the second dosage formis 75%or |less, e.g.,
woQboconsd3ess, 65% or | ess or 60% or |ess, of tRETDSEN05/030892

of the first dosage formtines the dosage strength

rati o of the second dosage formto the first dosage
[00299r m [ GO 2&kaihiembodimenisotherpeesent inhentfanrprovidesaplardlivy of dosage

and the, second dosgge form each ve a single dose )
forma SOm BRI e SoNES OB & RAGOTEE R RS 08t ori AR  third

@abh & Earl HiGd2deh ab 9ddeSsone. bodiments,

dosaiglré‘?oxtnl)1 2 ?':1{1{)18%13%‘? In&geriai hdy ngo €6done. In these embodiments

oportiona i ments, the
the gosegesttengthvafithe trirdutosagedesn és greatenthian yheodosdgssirpagthofitee

secc ARnpe Aty Arosan drea e e son ofagp Fiti st than that
of tHeRY doshgOfoRin, AheQRaY State TG andFh WSRO ARIC b tHeTR§Esecond

enbodi ments, the dosage strength of the third dosage

and thirddasageyforms ere ddse prapesiogak thesingle dagst Gme bf theseenndalodage

d f and th th..of .tLh
forn BI85 S B 16l Y A bbbl vt FaRESdll e dosage
fornt, @h8theTdifgl6 dORAY,,.5 bfthe thiad Gosapelfdrheis $ése @t thé afisimddOevel for
of the first, second and third dosage forns are dose

dos propestionality with 1gepest ieghesegend desegs form. t ecedaingmpodiments, the
. fo 1S d 1.0i
singhOARET Tt it b B 1 S BRI B 1P gt Ry B35 or s or
60%oxdedshef thie Iy, cofdhes firsCiasago fortnhtenéhihe doshgs agengdth ratio of the
| ess than the mni mum | evel for. dpose proportiopality
secafl dsasgdpER fo 115 TFHlosiae IR0 CalALly By Seriaim erpldiments. the s of
the BFAAHERTbAn is T5% of RS, ©. g% 53RXs, 85% Hedshir 60%IGBAS of the
formis 75%or less, e.g., 70%or less, 65%or |ess or
Crabtfdheosecpnd dosagé formetinpsthe dpsagh strength ratipoddbethirdrdesage form to
ti th gsage strength ratio of the second dosage
the %eggl‘rleﬁisé%sag%gorﬁ'rst dosage form Simlarly, in certain
enbodi nents, the Chmax of the third dosage formis 75%
[0039] | ess n engembdditieat, thessisgle 6&s% AUC| of sise first,88Edndrand third
| ess, of the, Cgax of the second d]gsage formtinmes the
dosagg dorms. LISPRGHYE: ALels9 q98e PIOROTIONAY dosage formto the
second dosage form [0030] In one enbodinent, the
[003] N9l e QOB anditibated tHab@rulsiabiders WAFAAE RMHgHdR d6hgd @%‘g%h dosage

forms, respectively, are also dose proportional.
fornu}) made ig ageqrdengsayidtithe invendenty bedlgssedosirghle fo ahuse dugie the

[ : r engt: i

sholf SRS AOEAGE PELEVIE, ASRREAD IR opBRiTl 8 i owergose

strerfiiiv desagel forirs)t additienally deBantibipdtet elvat ipati@fts Who havea nded to
are |l ess than d artignal to the | ower dgsa

increpee disglonagsoiiag (a5 F‘?ﬁrdg‘)%!m%&’éil EXRSHIERES less gdverse e ects, and thus
find WY Righd1AoSske! sHheheB Aol £ ESrmitB o 1AY Preledt §¥EntiOn to be more

acceptable and tolerable.

[0032] In addition to comprising the opioid having the characteristics described in
the claims, the dosage forms of the present invention can contain additional compounds,
including but not limited to, one or more additional therapeutic agents and/or opioid

antagonists and/or aversive agents.

[0033] Examples of such therapeutic agents include, but are not limited to,
antihistamines (e.g., dimenhydrinate, diphenhydramine, chlorpheniramine and
dexchlorpheniramine maleate), analgesics (e.g., aspirin, acetominophen, opioids, etc.),

7



i ncrease the dosage strength of nedication wll
experience | ess adverse effects, and thus find the
waiglsarssiosage strength dosage forn(s) of the pCeIS:I05/030892
invention to be nore acceptable and tol erable. [0032]
In addition to conprising the opioid having the.
non&iRsidslt @ki-iaflammater§ agehie . 4. ndphex yal d:cmfenatchmddmemgan
fornms of the present invention cap, contain addition

ibuprefiepcihadac); anst-emeticg (64 mesclonramidey anH-cpdpRHGSe.go P enytoin,
me gt?dg&alt@&?d niteBSY ?ﬁ\ﬁ W Gaifs (s aﬂﬂ‘écﬁfnpg 353?%9%?6 jltiazem, and

goni st’'s Snd) aversive  agents I es of
mca%dmhe)t heti-apeivt ageragant expectotantie(e. gh bdeine phadphhiejriantasthmatics

(e.gg ,ﬂmqgﬁ}tqi)g‘:a :%:?rg]@gse Séﬂpép nl‘rsg(eﬁ.gz égrrgh{{}lg, scopolamine), antidiabetics
(e.gdEXGIhP URAGRS (2], at R, beﬁ’&@hgfz?dé Sar{tiehﬁ)otenswes (e.g.
aspirin, acetaninophe opl 0i ds, etc.), non-steroida

propmnolell nlﬁ)haimeal mgxypgmmswes( eg. qlomdmeomyﬂnyldﬂxpc) bfcmh‘adﬂators

(e.gp @ﬂ)é\tero dslrs?b g jeagdrgmr}e, &B?q &gets IpEe Eong) antibiotics (e.g.,
teumamet) %ﬁheﬁ%ﬁh@i@ﬂlﬁﬁn@ﬁé’s ﬁsychs@@ﬁémmmﬁa@mg aRbBtics,

g., fedi pi ne, pdpaverine, diltiazem and
sedauvcardemngq&t)antsdmcatmesbs\mamnsﬁzgt@nul@n@dmCMy&QWBM%ppressmts
suc1§ ﬁse%k?ﬁxs;&ﬁgp%h?ﬁnﬁn gﬁgslhxgélﬂs S ﬁgtﬁgdﬁﬁés ga%t‘é%m{c?otﬂer

phafthdce{idaly asecpitableforme bof therstme] abet| cs (e.g., insulin),
diuretics (e.g., ethacrynic aC|d bendroflua2|de)

ooé}{ﬂ : h% )gaggiqs\;g§pi(gd gntag(g'p Cl AR ng)td naloxone,
naltRarxgH& hafhdretd haibufhifle, nafrphhé, rc%l)azae‘h‘iee E?élgiucﬁﬁ Revallorphan,

rocortisone, triamcinolon pr edni sone),
phaanaqemmllw@sce(p@abge salts ghereafy arid rne&)turemf AN oraorg of the
foregéfgx H)} legégg ggeg 1§€ g% $hiYs m?lil‘)i(l%ﬁiu? afer}ﬁ)? ?nteH% q lbYt{elriﬁﬁ agent, an

IVes,
irritaitl 2 |a%léllﬁ1g(dg6ﬂﬂ. U&Hd'\@orﬁpaﬁimﬁlés ﬁdmetam?oﬁlaf/&sﬁa apersare set forth

henyl propanol am ne), . as _wel I
in (8 KRG APRRER SR iR io 20P D IPT (B LR L iy DSHRaK g righich i
caflel g54Req ORI D AARYL 18 o
formalhted iresieh amadringp Hiahthe apidid apthgordst apdiolr Merseqe agent are only
Cégl azoci ne,, | eVﬁHt!hohghan har maceuti cal |y acceptabl e
releasedUpoR FRMREEPS YWNGIOEF E¥ Tt any two or more of the
foregoi ng. Exanples of aversive agents include, but

[00395]e not THerdok e fofmausdidtih el M@hedeutithe presértt invieation edirbe
gel | ing agent. Additional exanples and detail|s of

prem@r igjageordancatvaithaany tsghmofagymopy inyths arbinelyging but not limited to

ubl i cation No. 2003/0124185 Al to Gshl ack
thaté?%l?ﬁﬁédvﬁmﬁ is expressly incorporated herein inits

entirety for all purposes. The dosage form can be

7. OPIOIDS
[0036] Any opioid may be incorporated in the dosage forms of the present

invention, including but not limited to, alfentanil, allylprodine, alphaprodine, anileridine,
benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
cyclazocine, desomorphine, dextromoramide, dezocine, diampromide, diamorphone,
dihydrocodeine, dihydromorphine, dihydromorphone, dihydroisomorphine, dimenoxadol,

dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,

8



fornmul ated in such a manner that the opioid antagoni st

and/ or the aversive agent are only rel eased upon
woanpdssdg Wi th the dosage form [0035] The doBagmiS2005/030892

fornms used in the nmethods of the present invention can

be prepared in accordance with any technol ogy known in
ethdhieptazint,, etlilylnﬂetl@lthg.nﬂmtenapémylhni-plﬁde tetonithzdnepotorghinief i ed

bel 00 A d
aihydesioighioi: CatanHl B byigEodaaney PR dydrmorphodone,
I
hydiRIBbIA ‘n%’%wf%%% KelibefiRont IR difpta 1eBorpRAAA |
levdpheacl moorpham éoferteil, tmeperidine, ﬂn_apmanok pietazecine, methadone,

but or phanol , cl oni tazene, codei ne,, clazo in
ety AP, 20V RaDE SHREFEIe BEOTES RS, HETSGREAIh foFRsthadone,
naldf*blﬁﬁ%rrﬁﬂﬁﬁﬁenedh rﬁl‘ﬁgg %o?ﬁparﬂin@}’&ﬁl&ﬁ%@?ﬂbﬂ&le oxymorphone,

I hydr onor phone, r'oi sonor phi ne, di renoxadol
Panwpmmaemmm, pmgmch peuthzasine, phenadoxtinexphsndimetrazine,

phefdindf i, SeRORRBRAR: pHeRbtE i, it RiE bl bing, piritramide,
pro fa@fﬁb onﬂﬂwﬁfd@eﬁ&he fbraﬁraxﬁ ??bmwbheﬂaepwppmexedme,

droco hydr onor phone, r onor phodone
sufmh&%m,mamaﬁlel phmpwmﬂﬁ éCCGE@Pl?cﬁ@Hf thereof and mixtures of any

twoo? %8{@?@&3 ¥or phanol I evpphenacyl nor phan
I"0 ani I di ne, neptazinol, metazocine,

nethadone netopon nor phi ne, nyrophi ne, narceine,
[003W]comor ghicertain embbdintangs) dreaipioid és Inprbadone, morphine,

nal(?f{)rl?m n%y&agl bug%%%o} %“&BIH’ES% Ofpl%%g{; FxXyorphone,

bup&%bﬁﬂﬁfe' fentaR91) UBAPHIONE, hePhif NBARIIIN QtorPhRB iRRdrbétdiphine,

phendi metr azone, phenonorphan phena200|ne

dihyskeqedgiae. dihydsomerphine buﬁ@@hapols leverphanel, ans Bishees abanydwo or
r ro
morg rog g@l‘%ﬁ}e% %\g %?Eérﬂiu? B&IQ%h{sﬁi}eioglfogg %%t%%g ;gggqr? the group
consik’targmimyctddc:ﬁb Ilgydﬁjmdm? Bénffar%l‘tmprembmhm ax]ahﬁlnxﬁmet of @xdy two or
two, or _nore of t.he 0037] In certain
morg ﬁsﬁwlfﬁr@a?@g Jrh@neowé?%mgt ﬂm% rowépml ne,
hydr onor phone, oxycodone, codei ne, | evorphanol,

[0038gPer i diThe anABéSISMgMEfecOVY ARG SN BpioRHRERN {noﬂﬁb Q6sage form will
fentanyl, dipipanone, heroin, tranadol, etorphine,

depetidiip g en drexpepiéic apidi¢ andthediesags, form nwa@mmtp;h iand formulation.
It is %tﬂ%lﬂpgpﬂe epurrlflg%oorf %ﬁ@ QQ led ﬁ{]@lfs %)% eé[%gigl& %c (9 1%1ett¥€%naﬁ gesically

n certaln

effectpieQintbuins ofsi qﬁmedaeéd@rfof hpagicoldpindvagiost i ng of
oxycodone, hydrocodone, fentanyl, buprenorphine, and

m xtures of any two or
8. DOSAGE FORMS

[0039] The present invention includes dosage forms which can vary in release rate
from immediate release to controlled release. The dosage forms of the invention include
oral dosage forms, including but not limited to tablets, caplets, gelcaps and capsules, as well

as anal suppositories and vaginal suppositories.

[0040] In one embodiment, the present invention includes controlled release dosage
forms such as controlled release matrix formulations comprising an opioid and a controlled

release material. The sustained release material can be hydrophobic or hydrophilic as



nmore of the foregoing. In one enbodiment, the opioid
i s hydrocodone. [0038] The anal gesically effective
wanosresssb opi oi d present in the dosage form weli/US2005/030892

depend in part on the specific opioid and the dosage
formcharacteristics and fornulation. It is well

desired.t Thecdnollpdireléasvvdosage fiernmkiah lbe dndde ant forandatedaccording to any
readily determi ne the anal gesically effective anount

methgd kaewn it Ge@theeded for a particul ar indication. 8.
DOSACGE FORMS [ 0039] The present invention includes

[004] Sage ];nod'eﬁﬁiln\ggﬁﬁaairﬁ@rﬁs,\@hﬁo?éh Fefla§P8R agfoPmf SRR present

diate re se to controlled rel ease. The dosage
inveritiomroan b€ prdparedras @ranudss, sphefaidss mateix midipagiculatesygte., which

i pcludi ng. hut not limied to fablets | et I
compyg e tidas o cagtolled Felrde A Wi BF Lol of e
com%@&b&‘ﬁ{toﬁlﬂm&?i tories. [0040] Ih one enbodi nent, the

resent invention includes controlled rel ease dosage

fornms such as controlled rel ease nmatrix fornul at({ ons
[0042bnpr i sTedniguenpideampositions formaking éblete(coppgessed and molded),

terial., The ' r ' . .
consf3 Pl R T 985 0P Y B, sl
Scieﬁ&ls,e@ed_ edl og@ge Osol, mSﬁ}r«gB lEb@)(l))audlﬁchlil‘xjinéairlpmmtezdtwdf:in in its entirety

according to any net ; inth t.. [.004 I
for o 0 RO bt S B0t B g hoppressa
o PSR ing AL 81 0GR ailt s In
anotherrgprbodandnb shoektoiddtd candecbapaddhtogablets|as dessribed i W, S. Patent

No. $§56 T pachiesel Mot i BlrBBORATRENR L HseiyBpLal
purp()gergn'p_ressed and nol ded), capsules (hard and soft
gelatin) and pills are also described in Rem ngton's

Phar maceuti cal Scie ,.18th ed. Art.h |, 1553-93
[004811600) , gt srbadime C?%othapeﬂn_ e igagroeddn éﬁ?ﬁl?@fﬁ? release
matrgx? rAnﬁ]} LoridiIb® ?e?f‘ase L0 SarP PN TR e or@ YA dedBHE oft tHRUAVention.

tirparticul ates are conpr essed into an oral
Controlbddatleasi maricesfoe dosaga fdrnisaine well kgown it fhewnt (Sadd-8.»

standard techni ques. I n t ther i
RemGRgi PR SeRapta Fhed Vs era R B, 19%0.p
168441685) RatieRts iNorpdralidhefdia il fts EtirelyFoalbburpbses. Widitionab
Incorporated herein inits entirety for all_purp seg.
exanfidevaf]usefil eantiolled relasse amatderssre deeribyd BiGScRHemNos. 5,958,459;
L, SP. n I I '
563 4R PR gRgHA0S T s AEE DNtk i 6145328 o
Heafis1a 2041, bachnofofhitih e incotpaatedrherein in its entirety for all purposes.

[0044] The controlled release matrix can comprise a fusible hydrophobic material,
optionally combined with a hydrophilic material. The hydrophobic fusible material can be,
for example, a hydrophobic polymer or a natural or synthetic wax or oil, such as
hydrogenated vegetable oil or hydrogenated castor oil, preferably having a melting point of
from about 35 to 100°C, more preferably from about 45 to 90°C. The hydrophilic material
can be a hydrophilic polymer; a water soluble fusible material, such as polyethylene glycol;
or a water soluble particulate me;terial, such as dicalcium phosphate or lactose. However,
any pharmaceutically acceptable hydrophobic or hydrophilic material capable of imparting

controlled release of the opioid can be used in accordance with the present invention.
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Controlled rel ease matrices for dosage forns are well
known in the art (See, e.g., Rem ngtons Pharnmaceuti cal
waehmrnesss) 18th ed. Mack Publishing Co., East oRCTRA2005/030892
1990, p. 1684-1685), which is incorporated herein in
its entirety for all purposes. Additional exanples of
[0046}? ef ul ahetlicvdpentc agdntdispensed in camtmiled cdease nfatik ¢am be

g Pat ent Nos. 5, 958,.459; 5,965, 16 9638,
prepered fouulaies e SSSORPRHC 264 il e Uhidle DeIeHRL cqpponent other
thanthe-ARibe & rﬁ@px{?ﬁ@%ﬁaﬂleeﬁonaﬂusmleerﬁ%nﬁl% féﬁ‘\h&ﬁmbl% in a controlled
|ncorpora erein inits entirety al' I purposes.
releds® Qabtifix Trivbudepiitraed hatdimitddgase matri x can corrprl se a
fusi bl e hydrophobic materi al, opti onal |y conmbined with

oo RSP ARG o e s

protélnf&h%@hla@haﬁ}’ﬂ&lbﬁtdcﬁyli@&ésﬁﬁ p@l}jlacti%%fdl pslyvinylchloride, starches,
hydr ogenat ed veget abl e oi | dro enat ed castor oil,

polyymyinsireobidpnésasndepllulose reqtaig pbma orfexamplebeitulass ethers,

pref%{g&ggshﬁtgd REFLIS hets W] sgﬁﬁﬁédernég b ego%ﬁm}é@ﬁlose) C1-C6
hydfﬁﬁyzﬂk 186lluIdes (4.5 hjiﬁrexypibpylbalulos&u@iﬂraﬁypm@yhaéﬁlylcemﬁiose and
or. . a water sqluble particul ate rrat such

: |
hydraéy‘ahﬂaqeklp@m)p%éwall@ csilujoses adaacrylisie &rg:afﬁ?fyhc acid

r ' I
P olyﬁgé?ge“ Q%géb% ?@ﬁ% g}hlﬁ%% gly%oa%t ro T&%}&:ag még(gglﬂ% ol
copdljrmenpaeimeinhnThecontotled release aratiax can cony tnietitly gomégde between

196 P (P ileBi) a5 e oo Raplss PR B Aot |

formul ati ng the therapeutic agent with a non-fusible

[004TRt er | akb) dige¥ABREWing @hHiAN(CBhATB0, Prefdrilsly lWse- @mmammmed or
Sui tabl e non-fusible nmaterials for inclusion in

uns%wre@ hydipcatopgsuctas hydroganatedyagetakle ol daltlophas. sueh as
thflg e?réy']‘) cetyl ul‘iﬂ@feﬁb‘f%@étoﬂé’aqgrloﬂmm geétg? %‘?i&iudmg fatty

ose ethers oteln
acid r@yoendai (momy,ldv-randanr glyceride®s hyrh'pgmteyll fatst glyceayli adters of fatty

NIRRT S O N R T T .

stea&@ﬁél&' bi® Batffal %&synﬂie@i&%a?@é ush! BSBdel whe %lﬁ:@kv'a# | @A8@r wax, and

et hers such as al’kyl cel |l ul oses (e. g. ethylcellulose)
carn@pba,wagg ahg dthex yaxAie sebstanices @ad gdr@phoblc and hydrophilic materials

RSP, 8o AP BB e 4 436 o

25°ca£kia QUPO/drh Qsdfels i Fog ekangle, faag(Miphatiecdlebhohy awageﬁulaﬁ @ertam
copol yners; and net hacryl ates such as net hacrylic acid

embp@nmr JTheeanizeliss) ipleasesiatiinecan sentgin upTRSOothyrwrigliy of at least
eni ently contain between 1% and
one@t%gﬁ%gee 1&,\}%‘5}%&}?}%? ct%g&) ydrophobl c and/or hydrophilic
pol ymer. [0047] (b) digestible, long chain (C8 - C50,
[00487 ef er alid)PoBalkylée®lycild sThe conedlled release matrix can contain up to

60% (by weight) of at least one polyalkylene glycol.

[0049] A suitable controlled release matrix for use in the oral dosage form of the
invention can comprise one or more cellulose ethers or acrylic resins, one or more C12 -
C36, e.g.,C12 - C22, éliphatic alcoholé, and/or one or more hydrogenated vegetable oils.
One particular suitable matrix comprises one or more alkylcelluloses, one or more C12 -

C22 aliphatic alcohols and one or more polyalkylene glycols. For example, the matrix can
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unsubsti tuted hydrocarbons, such as hydrogenat ed
vegetable oils; fatty al cohols, such as lauryl,
wopoicaRgd3p stearyl, cetyl or, preferably cetosPeamgkoos030892

al cohol ; fatty acids, including fatty acid glycerides

(rmono-, di- and tri-glycerides), hydrogenated fats,
contg@inybeewsdn abohed.S%0dndi600s, . g betieenl 1% aad 0% by vaightpofthe

nonost earate; vegetable oils; mneral oils; nornmal
cellylpseestherst eari ¢ aci d and natural and synthetic waxes,

such as beeswax, glycowax, castor wax, and carnauba

(00375 1y dﬁé‘%@ﬁ“sv“ﬁ%‘% A 6% EHOTLERERS sk B S copolymer
USPﬁ?a’BmmAe(EUDMGBI‘: b, fype lmaumIgAa}m@)x Ty @EGVDRANGIT L 100-55),

EU%&?F W&g ﬁtatpl%ja%‘ggg%ﬁo QﬁDmGﬂggiﬂqlx lﬁﬁﬁi{é’&?@‘gé ?dommercially

avaiRBROFOARYh Pﬂ_ﬁﬁla@ﬁBHOWeﬁgrsfa@@&%ﬁnWthréx% leCHRinMtAx can
up to 80% (by weig g OB at | east one digestible, |ong
Y

contemd)etwwmboua@ ﬁ%nand[ weight, feod. yeitwoeneHe agil pOH by, welght of
th The.controlled rel ease nmatrix can contain up to 60%
ea(c[;a ?lﬂht) of at | east one polyal kyl ene gl ycol.
[0049] A suitable controlled release matrix for use in

[005tl!n e or aln das4dg embOdlimeﬁfs, the@lobapedoim eOmpAses aohtroliel eivase
nor e .cel | ul gse hers or acrylic resins ne or
matripeQIpsising &mwlé at leasp ope watst S%lpblﬁrhaéx%ysl?xlo%ﬁp&se, at least
one &78/(%6, Pfé?er% @1@90@2’ ‘ﬁl?@ﬁﬁaaﬁ%oy, %ﬁ&,tég;ﬁloﬁalﬂ’, bfteadPdfie
t I X ne or nore

particufar su | e rmat conpri’ses
polyalkiylene el ycol. oEleshydooreyatiryl nelhdos€kan be @23 daixiyfGatd €6) alkyl

| cohol s and one or r.e | yal kyl ene gl ycal For,
celt szt s B RSPy caRGesh B ey p R el foge. 98 st
pref Ey(ﬁox yeaefl \veRilose?0 Biehnifi bf0he WEletlohe ﬁﬁ/dﬂbhy'?alkyl cellulose
cel Tul ose et Her . [0050] The _acrylic resin can be

in thepresautrdasagesfosmean he derermnined Dy ibtenglia, the prscisaeatc gémtease of the

o8l ROl 8y . (BRI Sy ool

stearfylBISAa] Tediyl, alahoEhiRRASStehryRAldoholnamdrmixalrks/ofcangitivalok enore of the
fr.om Rohm Phar .. \Wei terstat, rogany) . For

foregg s BS SEAE RIS SIDLAF BOTHOL 06 L RER Thh arosohsigsags form

can @éjc%taYnﬁ’i@d 48hbow, By, ant@ﬁ‘&l‘f@ QHe Prée R £ho B beis a6t 88 Bploﬁf required.
the acrylic resin. 51] In certain enbodinents,

It canlelsaglepérst on whetber af stmmwﬂ)'adityl@w glpcad dsspresent in, Rr absent from,

h (ﬁgg&; sing the opioid and at | east one water soluble

¢ V81 kyl cel lul ose, at |east one Cl2-C36,

preferably Cl4-C22, aliphatic alcohol, and,

[0050Pt | onaliA yne @hbédimeit, bthe pbleyied awaymkghwgl&col Tihe matrix can

oxalklcelllosecanbeah X a
contgp%ﬁween about 1% and 50%, .e.g., between ab%ut Z%yangi 36% by wel)ght of the

aliphatic alcohol. In another embodiment, polyalkylene glycol is present in the oral dosage
form, and the combined weight of the aliphatic alcohol and the polyalkylene glycol can
constitute between about 2% and 40%, e.g., between about 2 and 36% by weight of the total

dosage form.

[0053] In certain embodiments, the polyalkylene glycol can be, for example,
polypropylehe glycol or, préferably, polyethylene glycol. For example, the number average
molecular weight of the at least one polyalkylene glycol can be between 200 and 15,000,
e.g., between 400 and 12,000 or between 1,500 and 12,000.
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cel l ul ose, such as hydroxypropyl cel | ul ose,
hydr oxypr opyl net hyl cel | ul ose, and nost preferably,
waypdriemzgsst hyl cel | ul ose. The anobunt of the at PeagiS2m8/030892
hydr oxyal kyl cellul ose in the present dosage form can
be determ ned by, inter alia, the precise rate of
[00541€! €asdn @kridilenRiiRhshtd, Gftlionaolledeieasd bftheopividtanieoiffected
can be, for exanple, lauryl alcohol, nyristyl_ alcohol, .
by vasibessingiicess, foherample phl) teRIDETSHEE, CHEYHES, YAleTapL othey R(:}B’H’G ogical
and m xtures.of any two or nore of the foregoing. The
condxgﬂ%?ﬁco&pquﬁgs.m i phatic al cohol to be included in the
present dosage form can be determ ned, as above, by,
[0053]Nt er  afliercontroRedokmbs Mmatrixt edntdining teasoidfcan keaddpibe pepared,

required. It can al sgQ, depend on V\he‘tbthtﬁr aLrH{ east one tional
for exsapje biyydisngEsing %&plng mp(,%gggq}po@qats . %ggt usipg, GenvERHion
phamgfc%gtgc%} fg%qg%%&gﬁ]}}édg P&?ﬁ)t fiRd teRl-glabulahien, Al @Raflation,

e matri x can contain between
dry bitninig, df grashl&ion, co-praipitatonestrusibn and andteatiugenc by
wei ght of the aliphatic al cohol. In another

nmbodi nt, polyal | ene,ql ycol .i.s '
050 ot G5 45 2 e B E0crbd AR by e
fouom,%cyfbg)sz and the pol yal kyl ene glycol can constitute

bet'ween about 2% and 40% e.g., between about 2 and

36% by wei ght of the total dosage,for .0053]. |
[005Her t ai r(ad d%%bﬁfé#?@?g HfR A Studer § F‘&%@%‘P‘{)ﬁ 6‘?“‘15%‘#1‘5??83

f.ar e | v . | or, preferably,
mateg%@gﬁ%%é,naendg y obgﬁyg?dég@hp e, the nunber average

mol ecul ar wei ght of the at |east one polyal kyl ene .
[0058]l ycol @ahedtingtibe hemogen@Ousamikturs; @ooding the hp@pgrneguymaxture

B e TR T M

nece@Riyyi d can be affected by various inducers, for
exanpl e pH, tenperature, enzynes, water, or other

hysi ol ogi cal conditions or conpounds..[0055] The .
[005%ont r ol ch guttiag Ehesrangds fgmagiF ’gﬁ%‘ipﬁ’éwqu?gs 8‘&?"19’5& S¢5 fanging
from'aB8& Ynﬁﬁtcﬁﬁtﬁﬁ@g‘?ﬁjm i Ay GHRAMOAR; addy di spersing the

oproid in the conponents of the matrix using

conventional pharmaceutical techniques including, but
[0060fot | i n{d) dividing thepartigesinta wnit doses.br thisraspest of thgAnveggion, a

bl endi dr anul at i O- Lpitation, extrusion
relatiygly %F‘?ﬂ%%#%@?%ﬁmﬁ%g‘%ﬁ ne g‘%‘%‘%?@ti on of the opioid

in the matrix can be effected, for exanple, by the
[006fp! | owi Tgpisilanst-extRR5oh prodyctioh sestemny suitabkerfongse intagcardance

extruder a hydrophaobi c systained rel ease . .
with the present invent¥on inglude a sulta%?e extruder drive motor having a variable speed

and constant torque control, start-stop controls, and ammeter. In addition, the production
system typically includes a temperature control console that includes temperature sensors,
cooling means and temperature indicators throughout the length of the extruder. Further,
the production system typically includes an extruder, such as a twin-screw extruder, which
comprises two counter-rotating intermeshing screws enclosed within a cylinder or barrel
having an aperture or die at the exit thereof. The feed materials enter through a feed
hopper; are moved through the barrel by the screws; and are forced through the die into
strands, which are thereafter conveyed, such as by a continuous movable belt, to allow for
cooling and being directed to a pelletizer or other suitable device to render the extruded

strands into the matrix multiparticulate system. For example, the pelletizer can comprise
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material, the opioid, and an optional binder material;

[ 0058] (b) heat i ng the honogeneous m xture; extruding
woheoslesssgeneous ni xture to thereby form stran@6T/US2005/030892

cool ing the strands containing the honogeneous m xture

(if necessary); [0059] (c) cutting the strands into

rolldf@tarfixed fmifbl Qﬁﬁéth@du&&ﬁ@dhﬁ&lm S\uﬁdbteemﬁt&itﬁétﬁg ahd §Rtems are
about 0.1 nmto about mm i n anin di nensi on; and

avaif tﬁef@qm(d@)mlentotsmuﬁlg ag ﬁéN pBiabendes Instrymentsn Inc. ab3eush Hagkensack,

ol B A L6 A S e .
For 8®inipl€) th¢ ddbape formsicti beqitemyad tﬁﬁﬁg & Wdrady- Rfldideretidn sarew
accordance with the present invention include a

extradgrs abl e extruder drive notor having a variabl e speed
and constant torque control, start-stop controls, and

[OOGIQTTEt er TheUiRRdEL dfQhe e{tﬂﬁiepﬁﬁ?ﬁi&? bixi @di‘i‘ﬁeva‘a?tféﬁzjdw vaty the

| udes a tenperature control console that includes
thickrespef the exeendehgonds. Bwticrmgrentharsitpod df ehﬁp@mﬂalr reed not be

di h | h
roundn e e & O PBE e g 216 e ol ind Fancs oo B eduged to

partRIds WSB! ¢. .5 HBBL Hire 2uitd, Puil6tiReRXt ruder, which
conpri ses two counter-rotati ng I nt er rTEShI Nng SCrews

encl osed within a cylinder or barrel havi n%e
[0063per t ur & Bratriy wukipatticulagssystenheands forprampkein the form of

h ,
s BRSO Al o Gt DORRRE xR B embodimen
dosdgh fogsharé peepdied thattmclader argffectivharnbumstrof nduex amﬂtﬂ;mmculates

Wit R EAponLs, FRBGATIRe o BB BF P LR PGl Bg placed in

gelafth cﬁ’ﬂshferm%ﬂ'ahﬁﬂn?sﬂﬁ&bﬁﬁotpﬁnﬁ&é‘ﬁ%ffécﬁ% ehtroIkadelease dose when
strands into the matrix miltiparticulate system For

ingested apd eontadted bxega%muztestm@laﬂméonpru serollers, a fi xed
knife, a rotating cutter and the |ike. Suitable

jAStru ' . o
ookt T S8 oo
matidk nﬁhlﬁahlddmwmmkmg Npmcﬂarrdstwmg(dlffenng fortrabdtions and/or
AR By e GRS 050 PL AL AL o
of ﬂﬁrt%ﬁirﬁguﬂi%'f Bglo% Mﬁ'ﬁrﬁﬁé’d’lzﬁé Fedad€ fdim tb"idr@wﬁ@ & §¥émpt therapeutic

extruder. [0062] The diameter of the extruder aperture
effegsr Thgimmediate msebeplamt aas be dncogporatey, & heast gparkieanultiparticulates

xtended, stran Furth e exi
wits £ s ipaptey DGR cofh b e ifipe b, & i hdgR hdifirticulates.
obl ong, rectangular, etc. The exiting strands can be
[0065¢duced Additisnal éxangsiesusfinighods.of making wintrolle®retanté évsage forms
uillotine, etc.
that gan be used in accordance with the present invention include those described in U.S.
Patent Nos. 5,266,331; 5,324,351, 5,356,467, 5,472,712; 5,500,227; 5,508,042; 5,549,912;
5,656,295; and 6,024,982, each to Oshlack et al., and 5,958,459 to Chasin et al., the

contents of which are each expressly incorporated herein for all purposes.

[0066] In certain embodiments, the dosage forms or the uncoated or coated
sustained release spheroids, granules, or matrix multiparticulates containing the opioid can
be cured until an endpoint is reached at which the sustained release spheroids, granules, or
matrix multiparticulates provide a stable dissolution. The curing endpoint can be

determined by comparing the dissolution profile (curve) of the dosage form immediately
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[0063] A matrix nultiparticulate system can be, for
exanple, in the formof granules, spheroids or
woebdo@gs3o dependi ng upon the extruder exit porPCTIUS208030892
enbodi nent, dosage fornms are prepared that include an
effective anount of matrix nultiparticulates wthin a
aftercaping te thefdissohniampirafile fcyrve)rofitie dosage fomm afler exposure to

accelaiatsh Narask CONGHIOR O Bt o B4 A0 mAtap iePpeiaiyE Of 40 egrees C
andﬁ?&‘ét‘i\%! ﬂlﬁﬂdﬁfna [wa%af Bl t}id?ﬂ%?é &b lﬁ%tamws bB'atent

gastroi nt est The dosage forns of
Nosp5,2ER740; iSiABemMB 05, 580,978,0nf%,47% andrihdiaidde pachad Oshlack zt al the

o B SRS PR B s

Furthernore, the controlled rel ease dosage forns .can

[0063t SO | NG bidtHtidn fRPhE IaB@veqhgﬁeaﬁntsomaIdoadgetmnpéaxmsdudﬁtam
in imediate release formto provide a

suitablequaptities of atheranateriaipee.g. mi@\wcmees, ﬂéu@é% éuhswﬁeﬁ%bleéms

Y es
o SRR, i B SRABGTHE ML BT &
phaﬁxwd gélmbal ﬂ‘lﬁ Inecegta}n éiﬁlbddlﬂﬁeniw,l tha:sea]flthtmuhlahasnalﬁ Gﬁlﬁllié %resent in
Addi ti ona npl e t S.0 ing controlle
amopgts JRde abRiK ég% %Wﬁ\sﬁf phihe EQJW%IO&EE Qe?l%dag'gs Agenitigs of these
addl\gbgeﬁ mhdi&idl &FH8knt @?‘g&%ﬂé’ﬂ‘le'd@ﬁ}éﬂcﬁf&hﬁﬁe Q&%‘éﬁ'f&%%lhﬁbn can be
Pat ent Nos. 6, 331; 324, 351; 5
detefmitie@ by v ooty ﬂalu Foseaniple, theadsigoroata sraalls&eom@f talc to

ETIER 0 MO YT AT Y N

proc@die Gfd Yctt AED pOINhiiLsbchRe rSPebificx ?les e pﬂﬁﬁf&&eut{c@ﬂ?ﬁ Bdceptable
In certain enbodi nents, the dosage fornms or th

carrigrcasdeagipisntsibal g @u@@%tqf@anmléue@aglél% geclonny ére described in the

Ha G Phar AL iy PRI AR CRRA A Rl s
mhlch the sustained rel ease spheroids, granules, or

[0068#t ri x fThe 1fd>11mzv1n'g examples ilbustna/cb crerigussaspdxitseoftthe prasentiimvention.

The ¢ in o nt.. c deternm ned by .c ari t he
They i a0f fy Weromri Pdini Miapdsims s P Pgnct SRR Mhnch
plurhIFEs GF absa Y f(frhﬁfwlﬁdﬁ ha dharacleeisGdsSwich hiesithef @btd fmilar to one

curve) of the dosage form after exposure to

anothercas|less sirgidar 4@ one grothesaay dlemkallgrithia the scopg of the preseite

gﬁh at a tenperature of 40 degrees C and a rel ative

umdity of 75% Cured formulations are described in
detail in U S Patent Nos. 5,273,760; 5,286, 493;
5,580, 578; 5,639,476 and 5, 681, 585, each to Gshl ack et
al ., the disclosures & whiEXAMBLEach incor por at ed
herein in their entirety for aII purposes [0067] In
addi tion to th8.JaboEXAMI e giBitarfs
can al so contain suitable quantltles of ot her

[006%‘?33:9'r glAsstu(fy Qas cdladdbl Wi sirved'td H@rﬂb&e tiwdREd ¢8Rt Glled release

opioid formulations having different release characteristics. In that study, healthy male

inve

volunteers were randomized into a single-dose, 4-way crossover pharmacokinetic study
with hydrocodone bitartrate controlled release oral tablets. The initial objective of the study
was to assess the pharmakokinetic (“PK”) profiles and then in vitro/ in vivo correlation
(“IV/IVC”) for 30 mg dosage strength controlled release hydrocodone formulations having
differing dissolution profiles. The hydrocodone bitartrate controlled release (“HYCR”) oral

dosage forms included the following: 1) Formulation A, a 30 mg tablet having a first in
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granul ating aids, colorants, flavorants and glidants
that are conventional in the pharmaceutical art. In
woeodcanss3enbodi nents, these additional nateri abPeTaamobe30892
present in amounts up to about 50% by wei ght of the
formulation, if desired. The quantities of these
vitrddigiohitAdrofitef &id Bl Formufation B at30tag mblet haléing he indegiordigolution
effect to the desired fornulation_can be determned b
profilewhish wAscHaTeryhathet of Hosmulaka for Ui6Eme BeFieq Bmcy tof2 hours.
smal | anmount of talc to the sustained rel ease coating
reduces the tendency of the aqueous dispersion to
FormulationdUempesitientessi ng, and acts as a polishing
agent. Specific exanples of pharmaceutically )
[0078¢ c e pt affivwes fopmulations kavingyariediie witxy disgglutionprofiles which;were
‘{-ﬁ[{ﬁ%l @{Qe or al ﬁosa_ge forns are described in the
use SBEY 3 a8 ¥¥eut i cal Excipients, Anerican
Phar maceuti cal Association (1986). [0068] The
foll owi ng exanples il rate ,ous aspects of the
present invention. ThM—‘%e construed to
limt the_claips in any manner,_what sqQever. . Rat hey ..
pl ural i ti &gredienbsage for MG ha @'tlg’ﬁgfﬁact es’{’éégiftcs

whi ch are either nore sim|l Ymgh0 one fam)er OrFjaefion
simlar to one another may also fall wthin the scope

of HyogrdeseBitaitrateent i on. 9.36EXAMPLE 9l3D.EEXAMPLE 1:
Hvds ocodane. Bitartrate [ 006 st udy conduct ed
vvhidifﬂa% W‘Z&a?thcconpare tvm%]é?'gl controllTed rel ease
opipgviddner mul at i ons havi ng dBff erent rdD®ase

characteristic Jn that stu heal t h l e
voI@l’rﬁ’l‘%’é?%géé—!?zsqhélﬁhom zed |ﬂ¥% a si ngl)ﬁg'-lagose, 4- way
Cr opgR¥gs pharmacokinetic stgdy w th hygpocodone
bitartrate controlled release oral tablets. The

i ni Stearyl Alspbelt i ve of the st uOwas to 4ss the
phayjjgpkokinetic ("PK") profikgs and theggin vitro/ in
vivo correlation ("IV/rVC') for 30 ng dosage strength
corMrgiesimgh Stehmtese hydr ocodoBd f or nul alPéns havi ng
differin i Lopn profil The hy codone

bi t %df%gsgm?ir P?é‘ég rel easgﬁ? "HYCR" ) gg"raal dosage

f orp@wifiedovaeed the fol |l owi ng:*1) Fornul &ion A a*30
nmg tablet having a first invityto dissqlution profil.e;
andT‘ﬁﬂl Forrmul ation B, a 30 n%i‘f abl et ﬂa’(séhg an |]1d0
Vit Red forpobdekdiRg altl Rimdids Wpréduch@sresideaanoitigorlpat
of Forrmulation A for the tine period from1l to 12
hours. Fornmul ati on Conpositions [0070] Two

formul ati ons having varied in vitro dissolution
profiles which were used in this study are as foll ows:
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FORMULATI ON A Ingredient Ant/Unit Antl batch Weight

(my) (gram Fraction Hydrocodone Bitartrate 30.0 150.0
wepomy2830 ed Lact ose 119.2 596. 0 Povi done 8.0 #0TM@S2005/030892

Eudragit RS30D (Solids) 14.0 70.0 Triacetin 2.8 14.0

Stearyl Al cohol 40.0 200.0 Talc 4.0 20.0 Magnesium

Stearate 2.0 10.0 OpaMfm;ggmemw-A 10.0 50.0
Purified Water * * * Tota .0 1.00 *Used for
Processi Ngngafignf i NS 1 ARAAEE A5 Avaflie! TWaht ©
only. FORMULATI ON B I ngredient Amt/Unit Ant/batch

Wi ght (rmg) (gran) Fracti on (mgr ocodogramit ar t r Braction

oA Bre BHBREHE s aghiO RS30D ( T de) 30, 03

1508 ftay Daied Lh&ess i N 6.0 30. 090,03 St ear330.0\ cohol 5.0

250.0..22 Talc 4.0 20.0 .02 Nagnesi um arate 2.0

10. Boviderepadry Red YS1-15598:0A 10.0 5353’ .04 Pur{i ed

Vit B dragit R§309(R1ide$0- 0 1150381 150.0 13
Triacetin 6.0 30.0 03
Stearyl Alcohol 50.0 250.0 22
Talc 4.0 20.0 02
Magnesium Stearate 2.0 10.0 01
Opadry Red YS1-15597-A 10.0 50.0 .04
Purified Water * * *
Total 230.0 1150.0 1

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

[0071] To prepare tablets having these hydrocodone bitartrate formulations, the
specified amount of hydrocodone bitartrate was measured out into 15mg or 30mg dosages,
depending upon the formulation. The selected dosage amount of hydrocodone was then
sprayed with a eudragit/triacetin dispersion. Dried lactose and povidone were then sprayed
on the composition using a fluid bed granulator. After spraying, the granulation was
discharged and passed through a mill. Melted stearyl alcohol was then added to the
granulation using a mixer, and the granulation was allowed to cool. The cooled granulation
was passed through a mill. Talc and magnesium stearate were added in a mixer in order to
lubricate the granulation. The granulation was then compressed into tablets using a tablet

press. After forming the tablet, an aqueous film coat was applied to the tablets.

Dissolution Method:

The in vitro dissolution for the two formulations was obtained using U.S.P. Apparatus II
(Paddle Method) with 700 ml of simulated gastric fluid for the first 55 minutes at 100 rpm
and 37°C followed by 900 ml of simulated intestinal fluid for the remainder of testing. The
results were measured by high performance liquid chromatography. The results are set

forth in Table 1 below:
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* Used for processing and remains in product as
residual noisture only. [0071] To prepare tablets
woaavierigstshese hydrocodone bitartrate formnul ati 8asUuSLdes/030892

speci fied amount of hydrocodone bitartrate was

measured out into 15ng or 30ngy dosages, dependi ng upon

the formul ati on. The sel e@AB8#iEdosage anount of

hydrocodone was then sprgyadasiisd) @ eudragit/triacetin

di spersion. Dried | actose and povi done were then

sprayed on t H¥®uEonposition 4sing a fluid Bed

granul ator. Afdger sprayi ngp% he granul at v@&n was

di schar ged and1 passed thr q?ﬁa a mll. Mkggd stearyl

al cohol was then added to the granul ation using a

m xer, and the? granul ati o¥0d%s al | owed B3&7®ool. The

cool ed granul agi on was pagse® .t hrough a4wskl . Tal c and

magnesi um steafate were a in a mxerg,Lp order to

| ubricate thea{;r anul ati onggf}%e gr anul at isg'z%was t hen

conpressed intld tablets ud7d% a tablet pb¥ss. After

formng the tablet, an aqueous film coat was applied
Clinieal Stedy Bigtecd: Di ssol ution Method: The in vitro

di ssolution for the two fornul ati ons was obt ai ned

e 5 ROl A S ety

voluh@@rsripm shipte 3os€, 4-ovdyprandoinjzedOossbvarfsugiymThart g siibjects completed

intestinal fluid for  the.re nder of testing. Ih .
the i AR PR DI PGSBS o PISHoRRh ER Lo Foch patent was
adm$1§ SR LRBERAR B0 nlf ﬁoia?_‘é ghrhSoF @m@litiohX bPoﬂéBOTﬁ? la8sake form of
bel ow. TABLE | Di sSolution (%9 Hour A B 0 0% 0% 1 49.0%
Forra@lagos B og0nd 30 31g dosage fgmion301mg of eneod tanather zogtrglled release

97. 3% 65% C i ni cal. udy. P COl e T f
nyigpodiyi Rombils St Thit Yk b g? BB R TPfG0h A and
fasterOhtOFoithuldtiol everal IZHove beridd) Thessubjes wkas ecreéneddyr a period

random zed, crossover study. Thirty subjects conpl et e(ii
up to 14 days. The study was a single dose, 4-way, raridomized crossover study. All
treatments were administered under fasted conditions having dose periods separated by a 7-
day washout. The subjects were screened for entry into the study and randomly assigned to

a treatment sequence for crossover dosing.

[0072] Table 2 below presents common adverse events (irrespective of relationship
to study drug), i.e., those with an incidence of >5%, for any treatment by COSTART

(Coding System for Thesaurus of Adverse Reaction Terms) term.

18



the study, and two subjects were discontinued due to
protocol violations. Each patient was adm nistered
weibdearsssne 30 ng dosage form of Fornul ati on APOT/USZ®S5/030892
30 ny dosage form of Formulation B or one 30 ng dosage
formor 30 ng of one of two other controlled rel ease
hydr ocodone fornul ati ons whi ch had di ssol ution
profiles slower than Fornplagipn A and faster than
Formul ati on B over a 12 hour period. The subjects were
screened for a peri ﬁompwnomvermlﬁsentsrhe st ugy V\iﬁ a
singl e dose, 4-wa random ro st udy
tregt ments were aém ni st ereéﬁﬁﬂﬁ%rrﬁ;ggfée gd8di ti ons
Bady Systense peri ods s®EHrimlgsbdy a 7- day vvaslmp{nu]émﬁ
S were screened for entry into the study an
Aﬁﬁﬁ‘%ﬁﬁ ¥¢nbssigned to a trdatnent sequence for
crossover dosi ng. [0072£ I e 2 bel ow presentsli 535/)
adverse events (irrespeciive’ of relationship to T
Totdmgmbei' e., those withi3@3i3ci dence of >5% fon (gny)
tr t by COSTART ( Codi ng System for Thesaurus of
(%) eaction Terns) termTABéE é Com’mr'; Advlertse
Nunber % of Subjects Body System Fornul ation
wmg)gfarﬂrsﬁ%gtl on Ad\(/e/?se Event A B (N = 30) (N = 31) Total
Eveptsnber 13 (43.3) 4 (12. 9) (%9 of Subjects with Adverse
Die&¥RAt S Di gestive Nausea 6 (20) Vomiting 3 (10) 1 (3.2)
igg rvous Di zziness 9 (30) 1 (3.2) Sommol ence 2 (6.7)

Natikean 6200

Vomiting 3 (10) 1(3.2)
Nervous

Dizziness 9 (30) ‘ 13.2)

Somnolence 2(6.7) -
Skin

Pruritus 2(6.7) S—
[0073]

A lower incidence of adverse events was reported with Formulation B (n=4) than with
Formulation A (n=8). The common (incidence >5%) adverse events (vomiting, dizziness,
nausea, pruritus, and somnolence) are among those expected from hydrocodone treatment.
Significantly, the number of adverse events, including those considered to be related to
treatment, the number of subjects reporting adverse events, and the number of moderate
adverse events (none was rated severe) were all lower with Formulation B than with
Formulation A. These results indicate that the different release characteristics of
Formulation B compared to Formulation A resulted in a decrease in adverse effects which

was greater than expected.

{0074} Based in part on the foregoing study results, the inventors believe that
beneficial results would be obtained by formulating a plurality of dosage forms wherein the
second dosage form has a dosage strength greater than the first dosage form, and wherein

the steady state Cave and the steady state AUC of the first and second dosage forms are
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Pruritus 2 (6.7) [0073] A |lower incidence of adverse
events was reported with Fornulation B (n=4) than with
weoéanwsketsoon A (n=8). The common (i ncidence >59§T/US2005/030892
adverse events (vomting, dizziness, nausea, pruritus,
and somol ence) are anong those expected from
dosdPrepéreieaiAad iHeeahgle dbse G}, Q 6f fhie@adtindydosddedonti idiess than the
_adverse events, including those considered to be .
minjrgyra devgl fos doescpropertionality avith resneet torthefirst desage frpbr Theigventors
also Bt SFac B uthlt e Ven DTN Tor e ARE AR AGEE forms to have
dosdgropotiahalaingle ddveAUCHAIWesr nul ation A. These results
indicate that the different rel ease characteristics of

00336 onc AT B s B R £ bR g g o
150 g&e@g@%@%@ﬂm Bas 96t FmbRibn AddsLadfRlca48115 hesidddy

e 1nventors believe that beneficial results
Formulation B30 bigiarcestt Gorttf inr'Fableat3i ang 4ebebdwir al i ty of dosage
fornms wherein the second dosage form has a dosage
strength greater than the first dosage form and
wherein the steady state Cpaslednd the steady state AUC
of the first and second dosage forns aredose

proportional and the si nglhf%glggge Cmax of the second
. i 03¢ .

gosage formisTesstian t T T ﬂl evet—for does
proportionality with r%it e-%irst d e _form
O e! Harmmila, & % oo pnghty (|- (hrengply o RFgR - hg/mL)

Foramittfon A édosé adjusteds| first anld second dos@age forns to
have td@Seng)r opor ti onal162glle doze.44JC val ues. [DBIEY

The 1nventors dose adjusted fthe Fornulat{on A dosage
ERRIRAQT R 50 e O TP Us dg1e [Phar gpcaKi ne} L ¢ daf aughfy

oco.

aua. Cor oo r1
T OT (e A2 I N o} ST AU ST TuU T U To 11 alfa 1T U1 T At T Urlh D

(30 ng) are set forth in Tables 3 and 4 bel ow. Table 3
Sin le Dose Table 4 Stead State [0076] A plot setting
forth the bl ood plasma cogﬁaat r!ati on (ng/m) versus
time (h) for a single dos €fornul ation A (dose
adjusted to 15 ng) and Forrulation B (30 ng) is shown

in Figure 1 Lot settPteady 8tate t he bl ood pl asmm
concentration|(€oglas)| versus
SS AUCt,ss
Formula (ng/mL) | (hr*ng/mL) | Cmin, ss (ng/mL) Cavg (ng/mL)
Formulation A (dose 17.97
adjusted to 15 mg) 23.91 215.64 10.46
36.00
Formulation B (30mg) | 41.60 431.94 27.23
[0076] A plot setting forth the blood plasma concentration (ng/ml) versus time (h)

for a single dose of Formulation A (dose adjusted to 15 mg) and Formulation B (30 mg) is
shown in Figure 1. A plot setting forth the blood plasma concentration (ng/ml) versus
time(h) for multiple doses, i.e., steady state, of Formulation A (dose adjusted to 15 mg) and

Formulation B (30 mg), based on super positioning, is shown in Figure 2.
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time(h) for multiple doses, Le., steady state, of
Fornul ati on A (dose adjusted to 15 ng) and Fornul ati on
we 2002883, based on super positioning, is ShoRraTiUs2005/030892
Figure 2. CLAIMS What is clainmed is: 1. Aplurality of
dosage forns conprising: a) a first dosage form
conprising a first dosage strength of a an opioid; and
b) a second dosage form cQEAIMS ng a second dosage
strength of the opioid; wherein the second dosage
Whatli§ 8Rmidd iks greater than the first dosage strength;
and wherein the first dosage formand the second
dosage form each have a steady state Cave, steady
1. st & plurality ahdosage forgis €ompEsinghac; and wherein the
steady state Cave and the steady state AUC of the .
fimgt dedirgieddsegefoamcontpsisingadirgt dnsageydrengihal#ran qpid; and
proportional and the single dose Craax of the second
dodige fasecoridsddsegasionnaomphisingiarsecond dosagsl stfepgthcf gke opioid,

proportionality with respect to the fi.rst dosage fqrm
whegein VB dAspeg SEENIS B e SO ok Aaiee TR Aol

the first dosage form and the s&f nd dgsage form each

hawezeis thedfitst desage faum anddhe seeo &gﬂaée aglybayg a gigady state
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first dosage form and the second dosage.form are each
formpisfeFed b o rEIRURE 6K5b IRIGORRTRBOIGAIEH it TepReet oy fist dosage
forflosage forms of claim1, wherein the first dosage form

and the second dosage formare each controll ed rel ease
dosage forns. 6. The plurality of dosage forns of

Lo . : _ ‘
2. Clapyl g*yg%fﬁdg@a ¥orhd 6502iHPE a6k rdiR KB ﬁ@gdcﬁrsﬁge FRROM the

dosag ch oral dosage forns. 7.
secquidutoaiget formfeadosage singlerdosefAUC andriig, single deferAUReof the first

first do e formand the second dosage,form are each
dosags f”l’"&la{’i rsgfgglg}eos 5%88 YI95E PEPPOTH abl urality of
dosage fornms of claim1l1, wherein the opioid is

5. PR RLP doRedR0R SO 2 08 by A LRSARL borm and the
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4. The plurality of dosage forms of claim 3, wherein the first dosage form and the

second dosage form are each controlled release dosage forms.

5. The plurality of dosage forms of claim 1, wherein the first dosage form and the

second dosage form are each controlled release dosage forms.

6. The plurality of dosage forms of claim 1, wherein the first dosage form and the

second dosage form are each oral dosage forms.

7. The plurality of dosage forms of claim 6, wherein the first dosage form and the

second dosage form are each controlled release dosage forms.
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dextronor am de, dezoci ne, di anprom de, di anorphone,
di hydr ocodei ne, di hydr onor phi ne, di hydronor phone,
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mix Q}’&f Q&ooil &eﬁf{‘?ffﬁ g&gge formconprising a first

oSage treng and b) a second dosage
formconprising a second dosage strength of

0. DYERSAANG R SIE bl R0 ISR RSOkt o
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have steady state, Cave a steady ate
levaipHgb rrpe RO R SRR ORI Grob SEiphaE P dpanone,
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e second sage formare dose proporti onal
buteplegiol lekvsphadoh¥nd mixthres ©f saynivaiosageE cffcshqur@gms
than the m nimum | evel for dose proportionality with
respect to the first dosage form1l. The plurality of
10. dosmphurdlisy of dofage Farimmco@prisingr ei n the first dosage
formand the
a) a first dosage form comprising a first dosage strength of hydrocodone; and

b) a second dosage form comprising a second dosage strength of hydrocodone;

wherein the second dosage strength is greater than the first dosage strength; and

wherein the first dosage form and the second dosage form each have a steady state

Cave, a steady state AUC and a single dose Cr,y; and

wherein the steady state C,y. and the steady state AUC of the first dosage form and
the second dosage form are dose proportional and the single dose Crax of the second dosage
form is less than the minimum level for dose proportionality with respect to the first dosage

form.
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second dosage form each have a single dose AUC and the
single dose AUC of the first dosage form and the
weoeeoawrndssiosage form are dose proportional. 12. PTinaS2005/030892
plurality of dosage forns of claim1l1l, wherein the
first dosage formand the second dosage form are each
11. or dthe @n&ag? df dosdpe fadas offttaiml 10, alhietdin e fitosdgagd fofmBind the
of claim 12, wherein the first dosage _faorm and the

second dopmgedonn gech pwmaainglednsn AlYR apd thecingle fasesUG o sagefirst
dosded'558n atd e SAGRY ddalle! ton G dIRE BfSHORAGAIE, Of clal m 10,

TSt age forma e second dosage
formare each controlled rel ease dosage forns. 15. The

pl usal it y,.of S for | ai,m. 1 ot
12. 7 Ao i o R A T . 6, St Y ol B g he
secodtddos SHRYBER afedadh oral BosafBeorpisur al ity of dosage forns
of claim 15, wherein the first dosage formand the
second dosage form are each controll ed rel ease dosage

13. T orm®.pldrdlity rRloRdgéfainhs oF MinDs HdRrdif eHEfiref ddibgd fHrhQnd the
wherein single dose Craax of the second dosage formis

secongydosagel forn arsf each somtralled seleasgalopagedpribsage form ti nes
t he dosage strength ratio of the second dosage formto
the first dosage form 18. The plurality of dosage

14. f orThe phiralityaifidosage fommes &fi alaimhil, svhergie thedirst dusage f%rrntané the

d f ' 9 I
secf b erg0nars et evh el Bhen R Yorbngh vt 0 of

t he second dosage formto the first dosage form 19.

Th | ural.jt f dqgsage r.ns, of .cl ai e n t
15. o7 R tBlily & eSO RREt TURTIE i Exdh ety SAIEECl g b8 re
secdndos&e fohf a@%h@falﬁbﬁﬁéifmﬁs.dosage formtimes the
dosage strength ratio of the second dosage formto the

first dosage form 20. The plurality of dosage forns

16. of Meﬁilﬁ’aﬁ@, oNddE4RIfBrmbd 6f TiThX1 3 fwHekn SROGHIME8gfoem and the
0

formis 60%or |ess of the Cnmax of the first dosage

secangrdesagerferm arreeagh sepjeolled relpaserdopage formy t he second
dosage formto the first dosage form21. A plurality
of dosage forns conprising: a first dosage form

17. corkheipdwabitypfidosage famasefclaim Khyhereisr single dowdchonf thg second
. f I ¢S4
o A P TP 2B 3RO S e
ratid 6ff thel seboad des e femgtathefirdt dsagedamme; wherein the
third dosage strength is greater than the second
dosage strength and the
18.  The plurality of dosage forms of claim 10, wherein the single dose Cax of the

second dosage form is 70% or less of the Cpa of the first dosage form times the dosage

strength ratio of the second dosage form to the first dosage form.

19,  The plurality of dosage forms of claim 10, wherein the single dose Cax of the
second dosage form is 65% or less of the Cpax of the first dosage form times the dosage

strength ratio of the second dosage form to the first dosage form.

20.  The plurality of dosage forms of claim 10, wherein the Cpay of the second dosage
form is 60% or less of the Cpayx of the first dosage form times the dosage strength ratio of

the second dosage form to the first dosage form.
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second dosage strength is greater than the first

dosage strength; and wherein the first dosage form
woheoeegsnd dosage formand the third dosage facmusamb/o30892

have a steady state Cave, a steady state AUC and a

single dose Cnx ; and the steady state Cave and the

21. St eagrsitfbe déddge Edrnis@niprisil: dosage form the second
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proportional. 25. A nmethod for admi nistering a
plurality of dosage fornms conprising: a) adm nistering
22. a fTHeludn ok e TofAHF dlsin1Yl Whédelrbthe dRgRaibse Crandfithe

of hydrocodone; and b) thereafter, admnistering a
secayddonagedionade 1% onless Apthesinele doss Soenef the iy dosage 29@% fmes the

dos%e s ?ﬁlﬁ(ﬁ%g h&'4Bs g@ fornf RARe fﬁﬁ%@%&%ﬁﬁr@ﬁ Ehé single dose

eat’e I rst sage strength; ein
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ecqnd . d d ti I dth
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dos%é%%mz ana Ble thh& d63HB% fétn 4B Radll Ectkrofled Adhst 6FalNibdaBE forms.

e dosage strength ratio of the second dosage formto
the first dosage form

24.  The plurality of dosage forms of claim 23 herein the single dose AUC of the first

dosage form, the second dosage form and the third dosage form are each dose proportional.

25. A method for administering a plurality of dosage forms comprising:

a) administering a first dosage form comprising a first dosage strength of

hydrocodone; and

b) thereafter, administering a second dosage form comprising a second dosage

strength of hydrocodone;

wherein the second dosage strength is greater than the first dosage strength;

24



26. The nethod for admnistering a plurality of dosage
fornms of claim25, wherein the first dosage form and
woOhersgegsnd dosage formare controll ed rel easerPorais2005/030892

dosage fornms. 27. A kit for treating a patient

conprising: a) a plurality of dosage forns according

t O whedifithk; firsdbshge form ahd die setont dstapdformuath ha a steady state

directing the admnistratign of the first dosage form
Cavetosteasky siate ALt andimsingleslosaEmei and he adni nistrati on of

the second dosage formto the patient. 28. The kit for

t r edoeraiy the steady etate G widtherseady staterAVE of the first dasage form and

the $ESEGshSS BAGe 10 G Ritn1 20 HR ATUACL0B 8 5bdild dosage
form is less than 75% of the Cpa of the first dosage form times the dosage strength ratio of

the second dosage form to the first dosage form.

26.  The method for administering a plurality of dosage forms of claim 25, wherein the

first dosage form and the second dosage form are controlled release oral dosage forms.

27.  AXkit for treating a patient comprising:
a) a plurality of dosage forms according to claim 1; and

b) a set of printed instructions directing the administration of the first dosage
form to the patient, and thereafter, the administration of the second dosage form to the

patient.

28.  The kit for treating a patient of claim 27, wherein the first dosage form and the

second dosage form are controlled release oral dosage forms.
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