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SINGLE DOSE Cm 1. FIELD OF THE | NVENTI ON [0001] The present i nvention

rel ates to%ﬁb%ﬁ“ﬂty of dosage forms conprising a fi rp Eormand a
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2. BACKGROUND OF THE INVENTION

[0002] Opioids provide patients with meaningful beneficial effects, however, often
patients also experience adverse effects from those same opioids. For example, opioids are
useful as moderate to strong analgesic agents, but often cause other pharmacological side
effects as well, such as drowsiness, respiratory depression, euphoria, nausea, dizziness,
vomiting, pruritis and changes 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.

[0005] All documents cited herein are incorporated by reference in their entireties
for all purposes.



3. DEFINITIONS [0006] Any reference herein to any opioid, any opioid

ant agoni st or any therapeutic agent shall, unless otherw se stated,

i ncl udes an har maceuti cal ly acceptable form of such L cal agent,
such as th@‘fzg‘éﬁé‘n?s@m any pharmaceutical ly acceptable ﬁ%&&'ﬁsg’ény
pharmaceutically acceptabl e base form any pharmaceutically acceptable
hydrate, any pharnaceutically gccep te, any stereoi soner, any
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refer to a plurality of units, preferably within a range of simlar size

and/ or shabamagensicalagentaand mixtures of gnp pfithe feregaivg.or nore exei pi ents,

preferably including a hydrophobic controlled release naterial as described
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As used herein, the terns "opioid" or "opioid agonise' refer to a

t her apeut SERONXBEWE: whi ch binds, optionally stereo-specifically, to any one
or nore of several subspecies of opioid receptors and produces agoni st

activity. o8l AsAya&d Hepdseithe teﬁﬁ‘edd%# gth RAR"JefeR ta Bt of thef €rs to a
t herapeutic agent which binds, optionally stereo-specifically, to any one
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[0009] - As used herein, the terms “matrix muitiparticulate(s),” and “matrix particles”

refer to a plurality of units, preferably within a range of similar size and/or shape, and

containing an opioid and one or more excipients, preferably including a hydrophobic

controlled release material as described herein. Preferably, the matrix multiparticulates

have a size in the range of from about 0.1 to about 12 mm in any dimension, more

preferably from about 0.1 to about 5 mm. The matrix multiparticulates can be any

geometrical shape. In certain embodiments, the matrix multipasticulates 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.



WO 2006/ 028830 PCT/ US2005/ 030892 [0012] As used herein, the terns "patient”
or "animal" include, but are not limted to, a cow, nonkey, horse, sheep,
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tris-(2-hydroxy-lower alkyl amines), such as mono-, bis-, or tris-(2-hydroxyethyl)amine,

2-hydroxy-tert-butylamine, or tris-Chydroxymethyl)methylamine, N, N,-di-lower
alkyl-N-(hydroxy lower alkyl)-amines, such as N, N,-dimethyl-N-(2-hydroxyethyl)amine,
or tri~(2-hydroxyethyl)amine; N-methyl-D-glucamine; N,N’-dibenzylethylenediamine,
triethanolamine; inorganic acid salts such as hydrochloride, hydrobomide; organic acid salts

such as formate, acetate, trifluoroacetate; and amino acids such as arginine, lysine,
asparginate, glutamate and the like.

[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.



absorption into the bl oodstream Generally, steady state is not achieved
until after several sequential admnistrations of a dosage of an opioid at
speci fied k&pval s. 3 WO 2006/ 028830 PCT/ US2005/ ()g?f;}g [898], 2] As used
her ei n, thg‘wﬁrase E’t her apeuti c agent” or "pharnmaceuti cal agent refers to
a phar rraceutlcal agent that causes a biol ogi cal effect when a sufficient
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strength of the opioid which is greater than the first dosage strength;
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second dogage formare dose proportional and the single dose CM of the
second do%es{ormis |ess than the mninumlevel for dose proportionality
wWith respect to the first dosage form In certain enbodi nents, the single
dose Cm,, of the second dosage formis 75% or Iess of the Cm&x of the first
dosage form tines the ds agcSBMMAE THE INNENKFION:cond dosage formto
the first, dosage form The i1nvention also relates to a nmethod of

adm ni ste such efor o risin Istegin theflrs osage
form end,fdpﬂgr eaffte ?ME@%%% f‘“gn one
enbodi mengesagdonhiha dqmaesaba ti’engnﬁbrtabﬁauﬁﬁmﬂepmﬁaﬂ@ambﬂam have a
singl e dose AUC and the single dose AUC of the first dosage formand the

second dmgévinaﬁmnédamesmﬁl qfr%@mﬂmmwwﬁ@aemﬁque t he
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enbodi ments, “the opiold I's ocodone e present Inven |on al so

rel ates tﬁaﬁ,plsmdadmthUC hdseninglé dose s ¢ ompd Whereig the stéady statedCrgged ther m
conprisin first _dosage strength of an opioid; a second dosage form
s{eady state AUC of the first dosage form and the second dosage form are dose proportional

and the single dose C___ of the second dosage form is less than the minimum level for dose

proportionality with respect to the first dosage form. In certain embodiments, the siﬁgle
dose Cnax of the second dosage form is 75% or less of the Cpy, of the first dosage form
times the dosage strength ratio of the second dosage form to the first dosage form. The
invention also relates to a method of administering such dosage forms comprising
administering the first dosage form and, thereafter, administering the second dosage form.

[0019] 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



conprising a second dosage strength of the opioid; and a third dosage form
conprising a third dosage strength of the opioid; wherein the third dosage

strength i gudHob@é8430t han the second dosage strength an ¢ dosage
strength is greater than the first dosage 4 WO 2006/ 0285%6{'%&ﬂ U82005/ 030892
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the first sage fo t he,second dosage formand, the third.dosage formare
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set of pr thetthind desage feemi ons directing the adninistration of the first
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each dose proportional. In certain embodiments, the opioid is hydrocodone.

The present invention also relates to a kit for treating a patient comprising a plurality
of dosage forms according to the invention, and 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, and if present, thereafter, the administration of the
third dosage form to the patient.

[0022] The present invention can be understood more fully by reference to the
following figures, detailed description and examples, which are intended to exemplify non-
limiting embodiments of the invention.

5. B D OF DRA

[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



limting enbodi mrents of the invention. S. BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0023] Figure 1 shows opioid plasna concentration-tinme profiles for a single
dose of t ydr ocodone dosage form of Formul ati le 1 and
for a'si ng@@gﬁ@ 06/ 028830 PCT/ US2005/ 030892 dose o?g{’ﬁ%ﬁ{!@(gﬁ%ggdone
dosage form of Formul ation B of Exanple 1, dose adjusted to 15 nyg,
respectiv ﬁ' E’( qur Loi.d conce Jonsti

profil es @3?0%?8 ? ple osggsag%wgngﬁ%m%sﬁg’?ﬂﬁﬁfﬁé%ﬂ&%@é? on super
posi ti oni g, respectidelydl LED DESCRI PTI ON OF THE | NVENTION [0025) It is the
belief of the inventors that delivery rel ease characteristics (rate,

extent, p |.le) c I nfl uence a, patient's acceptance_of nedications and the
t anper r@{!‘bt ance M%d“wmpﬁ%?mt@?‘%mm@ﬁ%d‘i“%!‘é?lpéﬁ%?shavi ng a

faster dréﬂh@@&shy%mﬁpﬂﬁut@qsbaiﬁﬁﬁm&ﬂfohﬁi n imedi ate rel ease

medi cations) are reported to have atien acceptance and increased
adverse effects. The inventors believe that imedi ate rel ease dosage forns

of certain therapeytic gage ] 30, Dresent  decreased. ah
and greater reinf8rci ngEdAdLe E THEINVENTION | 1ot have a

sl ower drug delivery rate. Additionally, the inventors believe that drug

abusers ofgpgs) t end K B it 1Rief of theilOéntord Bp aQlively RRAsd chdMoRARik Qrafts i N or der

to experience the euphoric effects of the drug. [0026] The present invention

provi des extgnt.prefile) ¢andnfluegesapaticat! saccentanse of medicatians and thedympese f or m havi ng
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formare dose proportional, and singl e dose C. of the second dosage
formis |greaenmminforcing prapatties cempaped toarpdications thatdwwe ¢ slewen drug delivery r espect to
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60% or | edosagecirength dGsage formk én drdertd exipesienee the euphoric effects of the drug.

[{0026] The present invention provides a plurality of dosage forms oompnsmg a first
dosage form having a first dosage strength of an opioid, such as hydrocodone; and a second
dosage form having a second dosage strength of the opioid; 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 C,v,, a steady state AUC and a single dose
Cunx, and 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 Cus 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 Cy,x of the second dosage form is
75% or less, e.g., 70% or less, 65% or less or 60% or less, of the Cyay 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.



formtinmes the dosage strength ratio of the second dosage formto the first
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WO 2006/ 028830 PCTI US2005/ 030892 [0029] In certain enbodi nents, the present
I nvention vi des Lural ity r CONPhLI Si r dosage
fornms, a plﬁ? dosa@@%ﬂﬁ#ﬁ?@%’%%&&&%ﬁ%p@ﬁgmfﬁwﬁ°%§8§a§§e form
each conpfdrk 6gm@hsiggthfeeidobdge fordi)a fist dosdgeofondOd econd\ddsigsfonn daddi tiedt s,
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ant i ci pat setonddesage fogmamthedirst dasage formn Simbarly igeestainierabogaments, thegtmax b sage

forms) | 0, ] ] the i ' I ' to abuse
duc t o « ne BRARERARICR b et 48, 7O 0ok oo S BORE T O 1

propor t i 0Ggly of thelsécont dosage furfrtizges thd dosagh sreigth agrio dfahenhiny dodgelfarimapal [y, it
I s antici pated ;Bg{ 8 tients who have a need to increase the dosage
strength s a8 || experience | ess adverse effects, and thus find

the hi gher dosage strength dosage forn(s) of the present invention to be
nore accfBepl e ank onekmbadiient, the single dose AUC of the first, second and third

dosage forms, respectively, are also dose proportional.

[0031] It is anticipated that drug abusers will find the higher dosage strength dosage
fofm(s) made in accordance with the invention to be less desirable to abuse due to the
above-described levels of Cy,, which are less than dose proportional to the lower dosage
strength dosage form(s). Additionally, it is anticipated that patients who have a need to
increase the dosage strength of medication will experience less adverse effects, and thus
find the higher dosage strength dosage form(s) of the present invention 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



[0032] In addition to conprising the opioid having the characteristics
described in the claims, the dosage forns of the present invention can

contain adgy orrpounds including but not linte nor e
addi ti‘onal t(?1er apeu%bl c agents and/or opioid antagoni stgcg’ﬁa%wé)&g@ér sive

agents. [0033] Exanpl es of such therapeutic agents include, but are not

en or phen pPAERidatdl- BTGk o Glg RREL. B dend, BUGHBNRAE" 0°

aspirin, algxpfofen. S, et (o £ Rebelofrl) 0. T6333 C(inJlTﬁl]!éﬁiﬁﬁﬁ/ 030892
non-steroi dal .anti-inf]ammatory agents (e napr oxyn, dij.c| of en
i ndonet ha&cRrobamafs apd pitnezepam), ‘Hﬁ@f t&'ﬂ%ﬁé‘l’}”ésp”@é"w ‘H!W%fam de),

anti-epil | dirine Péﬁtp Pmﬁﬁp t thi@Redi | ators
(e.qg., pni I pI ne%ngagfosgi&g‘ra ne A‘@ﬁx I azem g{% &rﬁl?fgtgpgbsﬁ)ﬁ%f ant | -tussive
agents andegthe@phaﬂml. gntaeids) ann-«spﬁsmodxes (g sastopine) scopoluinines, tantidisbetics (e. g.

et o bl FExms ) it G babRARSH BotiRelipiod SRBIBRBYEE L " ")
bendr of | ugpzpgblol, %[Bnhdlﬂéjpﬁtm vésqe ? ﬁclonﬂhﬁpfn%ﬂ@ldéba), Bloagtiodilass.

ant i hypertensives g : clonldlne opa bronchodil ators (e.g

al but er ol Ye-g-salbiteso sst@@ldg (e.g-nhyrirecontiso ngcsmncm Iongvpradsisore), angibisties @me)

anti bioti ¢g. t [

psychot rogeefeifey snhEmoAfH Bk Whuoth dsbHRROHEG HBNE AR BRETRs,

| axati ves ﬁemvamgmmmwu.mmmmmmmmwwmmmm uch as
phenyl pr opa as, wel |, as rate sol vates and ot her

phar maceut ?%P&"&'i&@ﬂ“&l&f”émf)tﬂsﬁ%‘ﬁ# éﬁ‘e g‘ﬁﬂﬁs S]U T“‘%!ﬁﬁpl es of opiold
ant agoni stpharivadutieAll foarhs bf ki ke .t O, nal oxone, nal trexone,

nal mef ene, nal buphi ne, nal or phi ne, cycl azaci ne, cycl azoci ne, |evall orphan,
phar maceutical |y acceptable salts thereqf, and m xtures of any two or nore

of the fd&B4bing. M%P@W@ ingluderbat rg ot limited toy n‘ﬂ?’@nﬁot limted

to a bi tt%hg%' R I5thef, gﬁgm exanpl es
and details of aVersl ve age s?ﬁgrﬁélo et a‘cﬁﬁﬁ“ﬁ%cﬁgg&y adf“ p |cat|on
Publ i cati @ha:jnn;cwﬁcﬂﬁ/@maksﬂtemo&ahdmmﬁhnyMrmgﬁlexpressl y )

i ncor pora er in its entiret Qses Qsa m can be
f or nul at ehowglo%%f%ﬂ]p%ﬂﬁhﬁaﬁlﬁ ﬁé“cg‘fﬂegi?'ﬂ agerﬂoi yBHEed ﬁ ersive
agent are n@xtﬂnyandraageﬂafgeagemp Qriditivmplexmngiesaid detdile oﬁmee agenthard R0fth The

dosage forns used In ds, of _the present invention can
g€ TOLTH s Peint App! 1catlon T Bubficntion No. 2603153 T8Y Al 1o Grblack ot o7 Which is

expressly mom'porated herein in its entirety for all purposes. The dosage form can be

LI]

formulated in such a manner that the opioid antagonist and/or the aversive agent are only
released upon tampering with the dosage form.

[0035] The dosage forms used in the methods of the present invention can be
prepared in accordance with any technology known in the art, including but not limited to
that exemplified below.

7. QPIQIDS

[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, dihfdromorphine, dihydromorphone, dihydroisomorphine, dimenoxadol,
dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,

8



prepared in accordance with any technol ogy known in the art, including but
not limted to that exenplified below 7. OPIOEDS [0036] Any opioid nay be

i ncor por at | dosage forns of the present inventj ' | ng but
not |im te%@?ﬁlgpﬁgnt ani |, allyl prodine, al phaprodi ne,i"gﬂP*F"&&?‘la*’kﬁé,
benzyhnor phi ne, bezitram de, buprenor phi ne but or phanol , cl oni tazene,
codei ne, Xl(fl ZOClI I ne % oc di anpr om de,
di anor phoﬁ% Wu&ﬁﬂ%@yw F mﬁ%’om&?ﬂ

di hydr oi s gipdiasioiphineffeRRAFX RN, hy m&i&?ﬁ&&ﬁﬁbrphd nd]hipdio h%abaa ene,

di oxaphetgl butyrate,  di pi panone, eptazoci ne WD 2006/ 028830
PCT/ US200 iding, isomethedonenketobent levgl 1@%&!&@@0 set hyl nor phi ne,

e e

ket obemi dmempoi;emai)hme mhyrophihe; navcpine midomorpltine) pbdevacptanol; phrarethadodegnt ani |,
nmeperi di ne, nmet hadone, net opon, '

a2| no met azocl ne, nor pni ne,
myr ophi nenalf qw@uph?%mmw n%maetm mawo?xy %mm&pn :

nal or phin blrg]h?g h?éh?azo hiiflen@xyeodone,
oxyrmrphoﬁe opon, papaveretu par or| c tazoci ne, Ephenadoxone
phendi net p nne,trachnee moqhamrphgnqzhmmpbempemim@mm rlm;ltrqmdo.operl di ne,

B:‘g]pgg;hpﬂ Re%l tram de %ggh(ﬁ&lam ne l;))rromed&Eﬂ nﬁﬂ’r’ﬁﬁgfr‘ .n?e’, propi ram

phar rraceuaufeﬁhhuuﬂsﬁenfaa&auel SikdringcdufiedlBQiccdpidbleialth thefdf Atd MNfures $langT NOr €

of the fore90|ng 0037] In certain enbodi nents, the opioid is hydrocodone,
nor phi ne, tWhQLBHESF fedoregoiBE.y codone, codei ne, Ievorphanol, meperi di ne,
nmet hadone, oxynor phone, buprenorphlne fentanyl, dipi panone, heroin,

t ramadol , hi n | dr onor h|ne
(39 P Ol ceital EmBEAiRteR:! BE op ghmi tmg.%%r%ﬂh@y p

but or phandl, 1evorphanol, and mxtures 0 re of the foregoing.

I'n cert ai hydromorphossy oxycodons, csienedlevorpbaniol mueperidine, mmetitadong, onpmonpbens, st i ng  of
oxycodone ntan nor n f any two or
nor e of thg%@é% gﬁ'@L%@“ﬁ%&%ﬁbW‘ﬂbr}%Pﬁ hm&%ﬁ%done [0038]
The anal gdihydmtddeinef dikgdrom e?:nme hmnllaoﬁbmasammixnnésrﬁadymer formw |l
depend in part t he speC| opi oJ, an('jm:[ psage f%_om &har acteristics
and for rruF@Fr r‘:ﬁeforcgomg opioid is selected e group

consisting of oxycodone, hydrocodone, fentanyl, buprenorphine, and mixtures of any two or

more of the foregoing. In one embodiment, the opioid is hydrocodone.

[0038] The analgesically effective amount of opioid present in the dosage form will
depend in part on the specific opioid and the dosage form characteristics and formulation.
It is well within the purview of one skilled in the art to readily determine the analgesically
effective amount of an opioid needed for a particular indication.

8, AGE F!

[0039] The present invention includes dosage forms which can vary in release rate
from inunediate 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] Tn 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



It is well within the purview of one skilled in the art to readily determ ne
the anal gesically effective amount of an opioid needed for a particular

i ndi cati oNyeedddafgE FORVMS [0039] The present inventiop i gl osage
- WO0200 , . . {[%
fornms® which can vary in release rate fromimediate reF%gﬂ 0 20%%2trol | ed

rel ease. The dosage forns of the invention include oral dosage forns,

as.anal St e et BRdfid Adae ol SO0 Thite R FGRARATLBRBRY B, o T

t he presamthadknewhiimtheiattc! udes control | ed rel ease dosage forns such as
controlled release matrix formul ati ons conprising an opioid and a controlled

rel ease ial. JThe sustained rel eas erial c be dr ophobi ¢ or
hydr ophi IT&iﬁis 9 V@MME@H @%@?ﬂg"a@@gpfaémﬁ%‘ control | ed
rel ease g GRNDrARAE oA, PRkl Ak BIARARGMNADNE OwliY Tt hOC
known in the an. [004I] In gfaa;t ai nﬂenbogfi ments, control I'g%l rel ease dosage
f orm of tcamppisesbe apioidiing contralled celensd maprixe whichd-an be gncapsulated orspher oi ds,
matrix n i l.cul ates, etc., which conprise the opioid in a controlled
rel ease %ﬁxpﬁe}%{eﬁ Eﬁabi"z‘n be encapsul ated or conpressed into a tablet.

[ 0042) Techni ques and conpositions for making tablets (conpressed and
mol ded) , [O®42psul esTédhaiqesdnd confpbsitiehsafor mhking chbjets compressed lasdmdbied),i bed i n

Rem ngton' s Pharmaceutical , Scienges, 18a', ed rthur, Gsql .., 1553-93 (1990),
whi chi < CARRuss QL pof gelate) #4 TS ars s descyibed B ReRingiBt s BBETRCe e
embodi MerciengesSHH™ 8R! AGHAFDEANL 15&3-9?%19903%&3%&&@0&@&%@15&@%&@@ into an
oral tablet using conventional tableting equipment and standard techniques.
In yet Sowallmypasess doioneembodimentea syitablgtamovniofaultipatiedatesare compressed  as
described ,in U . 4 v/ 1 L e , heh, i S
I ncor por ﬂgy#gf@ﬁ%ﬁ%@g%ﬂ%@@ﬁ@ﬁ%mﬁ@@h %@Q@?{]Fﬁy%tertai n
enbodi e nhéthert enthotinent, thecsxrubigte darsiReshapell into tablete aé dsstbditeed in &), S:Paeent mat ri x.
Any contr, Il(ég rgteqégn@ri cap, he, used in. the oral dosage formof the
i nvent i ofNe- 4E3A0BLIA e e WA Y IDEDP! oA 1S spfet Il known in
the art &,ﬁﬁﬁsesg.g., Rem ngtons Pharmaceutical Sciences, 18th ed. Mack
Publ i shirig "Co., -Easton, PA, 1990, p. 1684-1685), which is incorporated
herein in its entirety for all pur&(zse_s._ Addi tj onal __

[0043] In certain embodiments, the opioid can be dispersed in a controlled release

matrix. Any controlled release matrix can be used in the oral dosage form of the invention.

Controlled release matrices for dosage forms are well known in the art (See, e.g.,

Remingtons Pharmaceutical Sciences, 18th ed. Mack Publishing Co., Easton, PA, 1990, p.

1684-1685), which is incorporated herein in its entirety for all purposes. Additional

examples of useful controlled release matrices are described in U.S. Patent Nos. 5,958,459,

5,965,161, 5,968,551, 6,294,195 and 6,335,033, each to Oshlack et al. and 6,143,328 to

Heafield et al., each of which is incorporated herein 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 ma:tetial, 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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exanpl es of useful controlled release matrices are described in U S. Patent
Nos. 5,958,459; 5,965,161; 5,968,551; 6,294,195 and 6, 335,033, each to

Gsbl ack et wa2006a38k36, 143,328 to Heafield et al., each gdriddodsiaess:
i ncorporated herein inits entirety for all purposes. [0044] The controll ed

rel ease matrix can conprise a fusible hydrophobic material, optionally

conbi ned pp4s) a hy ehe pHakdpkid B dislersod s BotoARNRRiaSe fatsikiskebérat er i al ~ can

be, for ‘exanple, hydr ophobic pol'ymer or a natural or synthetic wax or
oil, suc nogduaxsdg e thetspeutisl agent; witha nonyfusibleamaterial. eompaonentother

Fr om abodbate® FEugrdarsy SRR pa el BhRRRAY orrolslor Rmpdle P o7 2 Y

pol ymer, rélexsetntatrif @cliide,but bgindt imiwd ¢ i al , such as pol yet hyl ene gl ycoI ;o or
a water soluble parti cul ate materi al , such as dical ci um phosphate or

|h§$ gf)ﬁl I[Wﬁ;'?trarl ) %&l“&% #’*‘hﬁ@h’l@lﬂ?&gﬁé@t fich e A dr Hg’g{'egtbgrrst he opi oi d

can be USGteinlteRs: fic REES PolylARY 8R! SlyvitlcHRiR0 A5R28830
PCT/ US2005/ 030891 0045] % f‘ﬁgr apeutleﬂuagent di sperui#e?d in a controll ed

rel e?se brmimlmollﬂmes;mdmaﬂlddsmﬁmmakm rigprexample.celgosedtherngent  wi tEI a
non- f usi dretemBiycbSieued SHRAHE e s gp A AGHRRrs - SpReBRIBRRTY 1687 (M loe
but are 'H?ﬂrdxyﬂkl'ledhﬂ&w (D Afirdxgpropyldeitulbie] hydryp wﬁloﬁ@wrs such

as guns, cellul ose ethers, proteln derlved materials, nylgn, acrylic

resins, fompxyethylcellulos), qashoxyalkyleetlnloses and aceylic resinsde.g., acrylic acid

DOl oY YA SRRSOl S84 i poleniR o

al kyl cel lcapolymers) wgsqﬁmtmlwmﬂﬂad@symmonVMXM@Idel oses

ﬁsd9oxyet%%¥@f£@g§§#ﬁ8§§‘?ﬂwwﬁ Icellg%l%f)lsg ?ggl ns (e.g.,

acrylic acid polynmers and copolynmers; and nethacryl ates such as nethacrylic
acid pol yoe+R and @ahg*ubﬁr]eﬁgdraﬁ@ﬁ&f&ﬂ&ﬁfaa&ycspm;mbsmmdm matri x can
conveni ently con bet ween 80% of the h ophobi c
and/ or hy## ‘ﬁ:ﬁ B‘Bﬂ%@ﬁ“’ s‘["ﬁd‘ﬂ Sﬁnaﬁﬁdéﬁgﬁﬁ? ‘PH - C50,
pr ef er ablpr{d p)steﬁ#b%&tM ﬁﬂf&ﬁbly%téhﬁl‘aldbh@ldfd&y%ﬁﬁ%& awch as

hydrogenated ve etabl e oi | fatt cohol s, such as’ |auryl n}/rlst

stearyl, a@@tg}ycegﬂcs (meﬂhmtrt mdsa)r hydragenated fats, ighycexyl eﬁmmf athic| udi ng
;f‘;tcgr yf‘%lés 5. % SWWM@%W@%&&% GilsY Giherd O nopAl vAgeRAat ed fats,
stearic acid and natural and synthetic waxes, such as beeswax, glycowax, castor wax, and
carnauba wax, and other wax-like substances; and hydrophobic and hydrophilic materials
having hydrocarbon backbones. Hydrocarbons having a meiting point of between about
25°C and 90°C are useful. For example, fatty (aliphatic) alcohols are useful in certain
embodiments. The controlled release matrix can contain up to 80% (by weight) of at least

one digestible, long chain hydrocarbon.

[0048) (c) Polyalkylene glycols. The conirolled 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 compnse one or more cellulose ethers or acrylic resins, one or more C12 -
C36,e.8.,Cl12-C22, ahphatlc alcohols 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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acids, for exanple, glyceryl nonostearate; vegetable oils; mneral oils;
normal waxes; stearic acid and natural and synthetic waxes, such as

beeswax, OWSaNssssgast or wax, and carnauba wax, and S0 03080k e
subst'ances; and hydrophobi ¢ and hydrophilic materials avi ng hydrocar bon
backbones. Fwdrocarbons having a nelting point of between about 25C and 90C

are usef lHont%f]e | & P Ededy, fo in certain

enbodi ment s e contr qglg Féqgseé)nat “Eéxn %ﬁﬂ%‘%‘?ﬁ%&&ﬁ F%‘S% (by wei ght)
of at | eastulosentheti gestible, | ong chain hydrocarbon. [0048] (c) Pol yal kyl ene
glycols. The controlled release matrix can contain up to 60% (by weight) of

at | east pol yalkyl en col 0049 sui tabl e.con roIIe rel ease

mat ri x fclﬁaﬁ)ée int §F9°6 °&58°F5‘Fﬁ1"159’ﬁ%%’°5ﬁm'8ﬁ??‘3 ¢ ﬂ se one or
nore cel [USNE Typs AEUDRAGIT 1Y), Tope' B EUDRAGTE S9, Type C(BUBRAGIBE.100-59),, Cl12 -
C22, aliphatic al cohols, _and/or _one or nore hydrﬁﬁnat ed vegetable oils

One part@@P&A N%%ﬂg W@&MG% one or

ror e 12 sl B P SR SRRSO el P Bl sl = P

bet ween aloatain lﬁht\'ieéneuhdutm)s% and §0% byeveight, e 4 YbetwebnIandJ0%by gieight,af t he

cel lul ose, eth 0050] The acrylic resin can be a nethacryl ate such as

met hacr y|th¢ ‘b"e pol ymer USNF Type A (EUDRAG T L), Type B (EUDRAG T 9),
Type C (EUDRAG T L 100-55), EUDRAG T NE 30 D, EUDRAG T E, EUDRAG T RI., or

EUDRAG T [8651]ComMTe ks c@tdiny emBodidbis) e d&ﬁgﬁﬁﬁﬂ%ﬂﬂﬁeﬁcﬁﬂ%ﬂw%&ﬁ stat,

Gernany). For example, the matrix can contain between about 0.5% and 60% by

wei ght , emgmcg@m fwmmdmvagt Oofg wgter soluble hmexﬁ?ékxl cellulosecatdeast 0051] | n
i refdrbifly €9 Eﬂ%ﬁr Letdee!
certaln 2 Op|§ & & E@fd%ﬁ&’ I‘& el ease matri x

conpri sing t egast one wat er so hy roxyalkyl cel | ul ose,

at | east po@a&wﬁhﬁgml 'ﬂredfydrmp:ﬂkyl@tﬂulmbbaﬂwdmm(@l wdl)lalkyhnd,

gg'ﬁ]i gga;l%y m oneéé)o@?[@ﬂl eiwl%i‘@_gl @ﬁ@ﬁl hg(‘ﬂr OXXn?&th cel | ul ose

hydr oxy priefetabBy, hydrogyethyd sl lutosy. P TEPathoik bFihe at least eﬁ@hy@é@amgpéeuumef erably,
hydr oxyet hyl cellul ose. The anmount of the at Ieast one héyorox yal k

cel | ul osen thepreseat dasageiarm gysbafletarained bininise afie wﬁ%sep¥ﬁ1e| a, the
preci se rgyidid Klquired. oRRfatiphatid Wicohol can be, for example, lauryl alcohol, myristyl alcohol,

stearyl alcohol, cetyl alcohol or cetostearyl alcohol and mixtures of any two or more of the
foregoing. The amount of the aliphatic alcohol to be included in the present dosage form
can be determined, as above, by, inter alia, the precise rate of release of the opioid required.
It can also depend on whether at least one polyalkylene glycol is present in, or absent from,

the dosage form.

[0052] In one embodiment, in the absence of polyalkylene gl)}col, the matrix can
contain between about 1% and 50%, .e.g., between about 2% and 36% by weight 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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opioid required. The aliphatic al cohol can be, for exanple, lauryl alcohol,
nmyristyl alcohol, stearyl alcohol, cetyl alcohol or cetostearyl al cohol and
m xtures oiv(ammmmgor nore of the foregoing. The am)ugé ,g 06% @EI phati c
al cohol to be included in the present dosage form can bé eternlned as
above, by, inter alia, the precise rate of release of the opioid reqU|red

in, “or alRBH P T o g e Blikins, 66 SR RialFof e SRRidTaBR e FoCT

absence by vamiduy adugére,for elaynpld pH,itérapersture; enzymes, water; ari athés physielogiedlout 1% and
50% . e.qg. et ween about, 2% and 36% by wei ght of the aliphatic alcohol. In
anot her it ,mﬁﬂﬁ‘Pé%ll kyl ene glycol is present in the oral dosage form
and the conbi ned wei ght of the aliphatic al cohol and the pol yal kyl ene gl ycol

can CO”?OOSS Pt e beThhraiiirecleddniitflx dsitainitig the opisill VRERadiBObE prépaél] 36% by

wei ght o he total dosage form [0053] In certain enbodinents, the

pol yal ky Fesgsamplo.dy dlmmxethc mmdea hesomponenss of shematrixising cpavstignal

b gt o BSHE A0S Rbe, 1 b EARRS i GEREL B BRI '

15, 000, dey.ten nigeﬂwmdﬂﬁmamprkéi Baidnpextinsionasdimeélt eRusiond 12, 000. 12 WO
2006/ 028830 PCT/ US2005/030892 [0054] In certain enbodinents, the controlled

{glme)gfgt 1 gngsi @Id caB be fe,ct ed] b§ var i O#"c?ff%oﬁ’ﬂsﬁnb?ir e>r§ﬁmpl e pH,

conpoundgol psThe cont r ol I ed reI ease matrix containing the opioid can
readily be prepared, for exanple, by dispersing the opioid in the
conponents of the pmatrix using conventional ‘gggr maceut | cal techni ques

¥

i ncl udi n§P05 E].Jt not anhml@alqtemsmtangmmﬁra n, dry

bl endi ng 4 ofitio ﬁgﬂ&?‘lﬁ@ﬁi , extrusion and nelt extrusion.
[ 0056] Incorp rat ﬂ?ﬂgﬂe Opﬂglé) e matrix can be effected, for
exanpl e, by the foIIovmn eps: [0057] (a) directly metering into an
ext r uder [Q)3Bldr oprﬂbh@t@eglﬁlmmuemmmdinal hameogendous thixtured an

ggt LSS?L&A)‘P%E%%;E%OU%@M e@%gﬁw P@Pﬁg@@%ﬁg C of(it ggrget he

strands eewésaiy)i ng t he honpgeneous m xture (if

J-

[0059] {c) cutting the strands into matrix multiparticnlates having a size ranging
from about 0.1 mm to about 5 mm in any dimension; and

[0060] (d) dividing the particles into unit doses. In this aspect of the invention, a
relatively continuous manufacturing procedure is realized.

[0061] Typical melt-extrusion production systems suitable for use in accordance
with the present invention include a suitable 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 controt 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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necessary); [0059] (c) cutting the strands into matrix nultiparticul ates
having a size ranging fromabout 0.1 mmto about 5 mmin any di nension; and

[0060] (d)wei2vdeibgsdo t he particles into unit doses. In tgpsys3giRRsdseP! t he
invention, a relatively continuous manufacturing procedure is realized.

[ 0061] Typlcal mel t - extru5|on producti on systens suitable for use in

accordan ertMat DU %sﬂd&ﬂeﬁ@ teh drive
not or ha\?isng aﬂ\}gﬁllﬂﬁ% e spe gﬁdconstant torque con ro?% r%%?éstop
cont r ol s,avaitablefoome distributors adiilas(hﬂ? Btabender Indtraments, Ine \of Seuth Hapkensddky

L(r)\g: :Jggsrﬁe%&ge aﬁlure .control r‘]‘eﬂ)e t hat mEI ud&s ; H,?g]ﬂgture sensors

ext r uder .Forekdni}ié, the Hbﬁﬁemﬂﬂ%m% Yabiing/ P Wedle-Prieideter HeiR séBwe Xt T uder

such as a tw n-screw extruder conprises two counter-rotating
i nt er nestextigdescrews encl osed within a cylinder or barrel having an aperture
or die at the exit thereof. The feed materials enter through a feed hopper,

o eGSO THE BT b B e e B, o0l B0 Rl L G 0N 0 ' ©

rm\éabl e tthiclglms odfthéé:amdedrstmgnol?unﬂg:rmad mgbjglgpobtbﬁmtd:eﬂtrﬁdbrﬁeeﬁdothﬁ i zer or
other suitable device to render the extruded, strands into the matrix

mul ti par PR &Fé“giﬁﬂgerﬂ m@%ﬁﬁ’g‘?’e" tﬁ@’ ling-strapds cap bs redyred tose 13 WO
2006/ 02883Q:icRl b 2@95&3&%@8{@5&3 @tcflxed knife, a rotating cutter and

the like.” Sul tab'HE I'hstrunents and systéns are available fromdistributors
such as C. W Brabender Instrunents, Inc. of South Hackensack, New Jersey.

Ot her suil08@dle apparmatrix multipartieulatesysieaneantbe, fon sxample, intheiform of skil| in the

R L A

port can dmea@dmtmﬂpmpamﬁm inblade irhéffecties anaint bfmacktxmﬂdm‘uaﬂs:tmds
Fur t her nor the e ort f the ext der need notqtg‘ can be,
e.g., obl'iltnacaps ngﬂ hamp, @ p 35?3 3,

particl esgeuﬁh RpsuR-ifl an aﬁoﬁﬂtsuﬂ%ieﬁt @lﬁ«s\% mﬂéffebhes donfroll&f @1@%@@%& mat ri x
mul tiparticul ate systemcan be, for ‘exanple, in the formof granules,

spher oi dsingssted and eantacteddyyegagiroiptestinghiluide extruder exit port. In one

enbodi ment, dosage forns are:prepared that include an effective anount of
matrix m{Mart | C4h@h6ge forms of the present invention can comprise combinations of

matrix multiparticulates containing opioid and having differing formulations and/or
characteristics. Furthermore, the controlied release dosage forms can also include a portion
of the total amount of opioid in immediate release form to provide a prompt therapeutic
effect. The immediate release opioid can be incorporated, e.g., as separate multiparticulates
within a gelatin capsule, or can be coated on the surface of, e.g., matrix multiparticulates.

[0065] Additional examples of methods of making controlled release dosage forms
that can be used in accordance with the present inveation 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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within a capsule. For exanple, a plurality of the matrix nultiparticul ates
can be placed in a gelatin capsule in an anmount sufficient to provide an

ef fecti ve wonoss2ss3d rel ease dose when ingested and copitagd266k080892
gastrointestinal fluid. [0064] The dosage forns of the present invention can

conprise conbinations of matrix mnultiparticulates containing opioid and

havi ng didffeféiring tb tedidsalutiOn profilticaive) of iRy dBag fotth kftér expbdukéiyr NOr e, the
controll ed rel ease dosage fornms can_ al so include a portion of the total
anount ofaceqierated storrge rordisions Of.reof. 3t dnastiape manth #ademperara ol AQdegreetE apeut i ¢

effect. The.i | . e’ ' k s Orr @ separate
mul ti par tglﬁglm ates W?ﬁé\%%ﬁ%%?%&%%%ﬁﬁg%n he surface
011:, ei(_g. ,Nmﬁ,@ﬂ%;lﬁﬁ:ﬁﬂﬂﬁﬁm;ixmd 55.6?9,431%}:1 mh 1535mahb tc.e@ﬁﬂ:ﬂkd _%aquthmdt hods

of making,.control ] ed el ease, dosage for s, at can _be used in accordance
with the 4 BW?O*W&@{HWMW&‘@W FISizeEy £9r al) BYTPOSES,; ent  Nos.
5,266, 331; 5, 324, 351; 5,356,467; 5,472,712; 5,500, 227; 5,508,042; 5,549,912;
5,656, 295006710 6, Ofladfion W ubio%e (FBUiRAk, B dBhage 61t o BBGedBint 0 Chasin et

al., the contents of which are eac exp(esslé I'ncor porated herein for all

pur pos es . sujtalde glantitiescaf iother matemialsoé. greplasticizerse tsglubtieants bindershe uncoat ed or

Cont ai i i upRuEE iR HRNGIas e Rt o, BBt B ) 03 TGRS

t he sust aphamfacedticabae larbedin efbodigiean) thess additionalmiatérialscahtbe presént il at es

provi de a stabl e dissolution. The_cguring,k endpqi.nt be deferpm. ned by

conpar i ng‘mﬁ‘?\’étsd’%%wgﬁi bgr“(ﬂ‘@téfé’élfﬁ"%‘gﬁ‘a . "?Fl@“ﬁgs FFB‘F‘PFFP%’EE ately 14
WO 2006/ O@Eﬁﬁagﬁéﬂdﬁ%ﬁ%ﬁ% vide tHelesifed difaét th thd Rireld @f@mﬂﬁw&nrﬁof ile
(curve) of the dosage formafter exposure to accelerated storage conditions

of , e.g.,determined by ontef ardinary skill. For exgepleithe additions§ ageyll amous of sgleiton

| at i 1 di 00, tl | I N, 1l in US
Pt ont N8 s séiaed aodting ifed 86 {EHAGKY 8P e UeciEAibAE 8 tckBiblg ¢ oo
t(r)] Gshl aoﬂm@ksiﬂ?andidmal I s apalich iﬁgugengosﬁeciﬂ@ieahmgteeoﬁﬂmbmhdmﬂﬁaﬁ' a gmedeptiblecr ei n in
their entiret or a ur poses. 7] In addjtion to t ahove
i ngr edi eﬂa&“{m%ﬁ‘?'éﬁg%g%b%ﬁ?ﬁ&? E]Gﬁt"é‘ﬂ osagﬁi??:gg!age Q’ﬂﬁit‘?g@ of ot her
mat er i al SHafAbSok of Phaddcbitical Breiplédtl Athdticah PhRirtrasdtkiSal Qs@ﬂ;&{o‘ﬁ’(ll%ﬂ).amﬁ' ating

aids, colorants, flavorants and glidants that are conventional in the

pharmaceutical art. In certain enbodiments, these additional materials can
be preserf0068] anplhe follopingexamples ilbptysts yarigus gspectsrof thepressptinyamiphn, - i f

desired. TG (A4l Be dofistifed 1okt the claims in any manner whatsoever. Rather,
pluralities of dosage forms which have characteristics which are either more similar to one
another or less similar to one another may also fall within the scope of the present

invention.

9. EXAMPLE
9.1 EXAMPLE 1; Hydrocodone Bitartrate

[0069] A study was conducted which served to compare two oral controlled release
opioid formulations having different release characteristics. In that study, healthy male
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/TVC”) 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

15



additional materials sufficient to provide the desired effect to the desired
formul ati on can be determ ned by one of ordinary skill. For exanple, the
addi tion otvonosgmisssoanount of talc to the sustained re{,@ﬁﬁﬁom{,ﬂggg reduces
t he tendency of the aqueous dispersion to stick during processing, and acts
as a polishing agent. Specific exanples of pharmaceutically acceptable

carriers gpg dﬁﬁcﬂéﬁtﬂ%ﬁ&d@% Agﬁf)zf) FBAnSdHS, S m%ﬂhﬂiﬁ% &M & viflP dRfutiodr s are

described in t 0 Phar naceut | Exci pients, Anerican

Phar nac e uprpfilelwhichswas siavves thap 18 ©f Formiulgsd] A fordher time peviadgrom dmpl2Bours.| ustrat e
vari ous aspects of the present invention. They are not to be construed to
limt the clains in any nmanner whatsoever. Rather, pluralities of dosage

f or ns whi EdrnhdlationcCompasithenisst i cs which are either nore sinmlar to one
another or less simlar to one another may also fall within the scope of the
present i[@0&t i on. Two fiedpiilmtidns hating Xaddd in vitro disseotittion pehiles whiitlewereat e [ 0069]
A study was.conducted which served to conpare two oral controlled rel ease
opioid fo t?qs yﬁ‘a‘\ﬂsrf@ﬁl‘&?sfferent rel ease characteristics. In that study,
heal thy mal e volunteers were random zed into a single-dose, 4-way crossover
phar macoki netic study with hydrocodone hitartrate controlled rel ease oral
tablets. The initial objective HUSMELALEINNLS (o assess the

phar makoki netic ("PK!) profiles and then in vitro/ ip vivo correlation
("IV/IVC) for 30 nyltesedigd st rengt hAsYAG| | cAmilbatehse nWaiehtodone

formul ati ons having differing dissol '"?ni n profj y The codone
bitartrate controlled rel ease ("HYCR") al dosage” forns 1 ncluded the

foll owi ng: 1) Hydroeddooe Bitartatea 30 ny tI0et havilPOa first in 15 WO

2006/ 028830 P 92 wvitro dj,gs0lutio rofile; and 2) Formul ation
B, a 30 ng tab%éﬁgg‘?fﬁ%&gsﬁ invitro gﬁ@‘?ol uti o:}ggic())rofi | e which was sl ower
than that of FPowiddnati on A for the tim8.(eriod f4dh 1 to 12 hours.

Formul ation c Si, 1. 0 ] Two fo | ati ons ving varied in vitro

di ssol uti on p?ﬁ'ﬁ‘)‘?@sﬁ cé‘?"a@e used i'ﬂblt hi s stﬂ@@ are as follows:

FORMULATI ON A Tyigessdi ent Ant(/Unit AntAlgatch Weighto (ng) (gram Fraction

Stearyl Alcohol 400 200.0

Tale 4.0 20.0

Magnesium Stearate 20 . 100

Opadry Red YS1-15597-A 10.0 50.0

Purified Water * * *
Total 230 1150.0 1.00

*Used for processing and remains in product as residual moisture only.
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Hydr ocodone Bitartrate 30.0 150.0 Spray Dried Lactose 119.2 596.0 Povi done
8.0 40.0 Eudragit RS30D (Solids) 14.0 70.0 Triacetin 2.8 14.0 Stearyl

Al cohol 40w 28626830 Tal c 4.0 20.0 Magnesi um Stearate Zpdrndfeddozfepndr yRed
YS1- 15597-A 10.0 50.0 Purified Water Total 230 1150.0 1.00 *Used for

processing and remains in product as residual noisture only. 16 WO

2006/ 028830 PCTI US2005/ 030892 Hmg‘gm\%ngredi ent AmAéit Ant/ batch
Weight (nmg) (gran) Fraction rtrate 30.0 150.0 .13 Spray
Dried Lactose 90.0 45%,% E@Q Povi dogglﬁgﬁ ?%@%BEEUdr RS30D ( Sol i ds)
30.0 150.0 .13 Triacexrin 0 30.0 eary cohol 8%@’50 0 .22 Talc
4.0 20.0 .02 Magnesium Stearate 2.0 1@g) .O1 MyRedFV&‘cﬂonlSSQ? A 10.0
50.0 .04 Puri er. Tot aI 230.0 1 * ed for processing and
remains in pr o%ﬁ‘%?c%“? 1 i sturiégnly ] To prlépare tabl ets
havi ng these hgﬁapgﬁd@mt artrate foogg! at|0n5450td1e specyef i ed anount of
hydr ocodone bitartrate was measured outsdnto 1,5n208r 30ny. dO%sages,

Povidone

Eudragit RS30D (Solids) 30.0 150.0 J3
Triacetin 6.0 30.0 03
Stearyl Alcohol 50.0 250.0 22
Talc 40 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 I

*  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 mi 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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dependi ng upon the formnulation. The sel ected dosage anmount of hydrocodone
was then sprayed with a eudragit/triacetin dispersion. Dried | actose and
povi done wWiSobdiRsesePr ayed on the conposition using a gdraoddnsesss anul at or.
After spraying, the granul ation was discharged and passed through a mll.
Mel ted stearyl al cohol was then added to the granul ation using a m xer, and
the granul ation was allowed to cool .rABag1cool ed granul ati on was passed
through a mll. Talc and magnesi unh&toﬁﬁgﬂa( were added in a mxer in order
to lubricate the granul ati on. The granul'ati on was then conpressed into
tablets using a tablet Howess. After Aorming the tdblet, an aqueous film
coat was applied to the tgablets. Di sgg uti on Methogeg The in vitro

di ssolution for the two florrml ations ;ags obt ai ned#%*ng U S. P. Apparatus If
(Paddl e Method) with 700 "m of si mul 90%q gastric d for the first 55

m nutes at 100 rpm and 27C fol | owed®d% 900 nl of 36T%ul ated intestinal fluid
for the remai nder of testgng. The rggw.ts were ngpesred by high perfornmance
| i qui d chronmat ography. The results }ré@ set forthL Table 1 below 17 WO
2006/ 028830 PCT/ US2005/ 030892 1i TABP®E 1 Ditlon f/g]%Hour AB 0 0%0% 1
49. 0% 25.5% 2 60.1% 31. T2 4 76.1%974% 5% 8 93. 0B%54. 7% 12 97. 3% 65%
Clinical Study Protocol: The adverse effects of hydrocodone bitrate were

st udi ed obliidealStedy Peotoopbung adult nmale volunteers in a single dose, 4-way,
random zed, crossover study. Thirty subjects conpleted the study, and two

a0 L BByl ol VG odienk BORLABE i 30008y, GG R 61 o
dosage f ovolantders ikarsinglesddsed-Bay ramjomized, orossdver atpedyf Thintyaubjs@ls oamplétedne of
two ot herthgé)mn 3;, P t%io su Jlete:tgsu?ere discontinued due to protocol violations. Each patient was
administered either one 30 mg dosage form of Formulation A or one 30 mg dosage form of
Formulation B or one 30 mg dosage form or 30 mg of one of two other controlled release
hydrocodone formulations which had dissolution profiles slower than Formulation A and
faster than Formulation B over a 12 hour period. The subjects were screened for a period
up to 14 days. The study was a single dose, 4-way, randomized 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



hydr ocodone formnul ati ons which had di ssolution profiles slower than

Formul ation A and faster than Fornmul ation B over a 12 hour period. The

subj ects Wy fossaegned for a period up to 14 days. Thecwusadysiosessza single
dose, 4-way, ran on1zed crossover study. Al treatnents were adm ni stered
under fasted conditions having dose periods separated by a 7- day washout.
The subjects were screened for entry into the study and randonly assigned to
a treatnment sequence for crossover Q? [0072] Tabl e 2 bel ow presents
common adverse events (irrespective of relationship to study drug), i.e.,
those with an incidence of ?5%oumonAdvetseEyemtsnt by COSTART ( Coding System

for Thesaurus of Adverse Reaction Ter ter 2006/ 028830

PCTI US2005/ 030892 TABLE 2 Common Adv F@'BE&%P&&R% (% of Subjects Body
Syst em For ig4qg'y ormul ati on paguGlatenEvent A B (N=Foimuliada) Total

Nunber 13 (4373 4 12.9) (9% of Subjects wth Adverse Events Digestive

--- NauseaAdversdEvemti ting 3 (10) 1(& 2) Nervous Di zzi nessB9 (30) 1(3.2)

Sommol ence 2(6.7) Skin Pruritus ﬁ%__@ [(3073] A | owner |&?_§(ﬂ10e of adverse
events was reported with Fornul at (n=4) than with
Total Number 13 (43.3) 4(12.9)
(%) of Subjects
with Adverse
Events
Digestive
Nausea 6 (20) —
Vomiting 3 (10) | 13.2)
Nervous '
Dizziness | 9 (30) | 13.2)
Somnolence 2(6.7) -
Skin
Pruritus 2.7 memn
[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 sommnolence) 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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Formul ation A (n=8). The comon (incidence > 5% adverse events (vomting,
di zzi ness, nausea, pruritus, and somol ence) are anong those expected from
hydr ocodong g Ro6adze@et - Significantly, the nunber of adyEHERENESRKYS

i ncl udi ng those considered to be related to treatnent, the nunber of

subj ects reporting adverse events, and the nunber of nDderate adver se

I h ith
For ml at | Sae ROPIORL 3y BRI 40 By R dbfep B BB e 1o 210

char act ermthmlwblfo?domﬂmpunmm&yawﬂpm mdhﬁimshdnsageimnAThembmed in a
decrease i,n adverse .eff ﬁ CE% at Véﬁtan pect e %m{sooga\l Based
in part ofse Y‘o‘i@d ‘3 ML? %?‘én%fﬁ\%‘f‘ﬁ 5?@5’8?4%

benefi ci ajosk B itlpft RRe AVRIdIeAL. by fornulating a plurality of dosage
forms wherei n he 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 t hid073lr st ardde inveators dase adjustedibaFomulation Andpsage Brofowe 30mg to

PCTI US200 f the second
dosage fogﬂgoﬁégg%ﬂ%@mgog?ﬁﬂumwv 4]&?9‘%%63 pr omga?‘?onal ity with
respect tForinniatibn BYB0 tpj agaef fortnin Tattes Tandd elow: al so beI ieve that it would
further be beneficial for this first and second dosage forns to have dose
proportional single dose AUC val ues. [0075] The inventors dose adjusted the
Forrmul ati on A dosage form from 30ny 35ngy. The pharmacoki netic data for
Formul ati on A dose adjusted to 15 ng an Forrmul ation B (30 ng) are set
forth in Tables 3 and 4 bel ow. Tablsjrlrlla D;w a Dose CrTax AUCt Fprrmla )

A r *n9f Moy—A"EHNF(hr-Tivb—F adjosted—to 15 g)—16—2¢
212.44 214.85 Fornulation B (|3 m}l‘@% 462. 1 Tale 4 State
St eady Formula 8 % A le?(hr"nym},
Formulation A (dose adjusted
to 15 mg) 16.24 212.44 214.85
Formulation B (30mg) 18.40 34445 462.71
Table 4
Steady State
Cmax,
ss AUCtss
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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Crax, ss AUCt,ss Formula (nWrL) n ) Cmn ss (n) Cav.(n ) Fornulation A
(dose 17.97 adjusted to 15 ng) 23.91 215.64 10.46 36.00 Fornulation B 30m
41.60 431.94 27.23 (0076] A plot setting forth the bl ood plasm
concentration (ng/m) versus tine (h) for" a single dose of Formulation A
(dose adj ust €8LAIMS15 ng) and Fornulation B (30 ng) is shown in Figure 1. A
plot setting forth the bl ood plasma concentration (nglm) versus time(h)
for nmultiple doses, i.e., steady state, of Formulation A (dose adjusted to
15 ng) and Fornulation B (30 ng), based on super positioning, is shown in
FHgure 2. 20 AINE 1 e, of plurality of dosage_.forns in the preparation
of a medi cameﬁ:tL Uasehra ?fﬁkjL.Wé?OSa%éW%ﬁﬁﬁnﬁ@a&“P PEZ maeBmF8! £ or m conpri si ng
a first dosag&nﬁgsri@?gth of hydrocodone; and b) thereafter, adm nistering a
second dosage formconprising a second dosage strength of hydrocodone;

wherein the secong, dos S & ' eeat : j e
strength; wherei % t he |?l§%ﬁ‘§%%g€{ed°$a gr@@n@%’%@%@%ﬁ@%&%&ﬁ&@g?m each
have a st eadyydrstaibee;@R), a steady state AUC and a single dose Cro.; and
wherein the steady state C., and the steady state AUC of the first dosage

form and the second dheegfer fadminindringdasenp dogage forntadnpryineg 4 econdi ngl e dose
Cm of the second doiaoge %ormis_ | ess than 75% of the Cnax of the first
dosage form OP§FEEStaREth QBEYER%eM G ength rati o of the second dosage formto
the first dosage form 2. Use according to claiml1, wherein the first dosage
form and the secovierginsbggecondsiope peengtris grapiprcthan bp it dosagestren®iBage f or ns.

3. Akit when used for treating a patient conprising: a first dosage form
conprising a firswheeisdbrelinst fostastformomdahe sepAndidgsage fatm each have a steady

state Cye, 2 steady state AUC and a single dose Cpx; and

wherein the steady state C,v, and the steady state AUC of the first dosage form
and the second dosage {orm are dose proportional and the single dose Cyax of the
second dosage form is fess than 75% of the Cpay of the first dosage form times the

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

2.  Useaccording to claim I, wherein the first dosage form and the second dosage

form are controlled release oral dosage forms,

3. A kit when used for treating a patient comprising:

a first dosage form comprising a first dosage strength of an opioid; and

second dosage form comprising a second dosage strength of the opioid;
wherein the second dosage strength is greater than the first dosage strength;

wherein the first dosage form and the second dosage from each have a steady
state C.;,,, a steady state AUC and a single dose Cyyy, and the steady state C,,. and the
steady state AUC of the first dosage form and the second dosage from are dose
proportional and the single dose C. of the second dosage form is less than a
minimum level for dose proportionality with respect to the first dosage form; and
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.
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second dosage form conprising a second dosage strength of the opioid;
wherein the second dosage strength is greater than the first dosage
strength; wherein the first dosage formand the second dosage from each have
a steady state Can, a steady state AUC and a single dose Cmn., and the
steady state C.,< and the steady state AUC of the first dosage formand the
second dosage from are dose proportional and the single dose C. of the

second dosage formgs, | ess th mmnimum | evel for dose proportionality
with respect td-t her] hF#Fé‘ﬁ‘FBB%%S@a‘*Ca e @HWQ?%I@‘E" f’wﬁﬁcl{‘t‘ggh{sﬁ‘gqs?%‘fcti ons

di recting the (a@ThiH Bt sdbhPdbsfe hfakichfiollePRAUS JrOddkag Sorkle patient, and
thereafter, the admnistration of the second dosage formto the patient. 21

The kit when used for treating a patient of claim3 , wherein the first
dosage form and the second dosage formare controlled rel ease oral dosage
forms. 22
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