ROBUST SUSTAI NED RELEASE FORMULATI ONS OF OXYMORPHONE

AND METHODS OF USE THEREOF 1. FIELD OF THE | NVENTI ON
wab@siomingnt i on provi des robust sustai ned rel eaB€T/US2006/039781

pharmaceuti cal fopnul ati ons and net hods for naking and

usi ng same. The fopnul ati ons of the invention conprise

at | east one drug and a sustained rel ease delivery

system 2. BACKGROUND CF THE | NVENTI ON Sust ai ned

rel ease drug fornul ati ons often contain higher anounts

of dr th i nmedi e rel ease f .
P20t S08rh JRED W EphSr SRS RMTL MRS B oxcvmorPHONE AND

formul ati on are basedy@imobsOMUSENtHRERESN r at e of
drug release fromthé Tornurati on over an extended

period of tinme after adm nistration, such as 8-24

hours. The drug rel edsdIBLE OFTHE INVENTON i on of t en
depends on the chemical environnment of the sustained

r el ease ThsrinyAmgien pipvides robasitppiacd wheaptpharppgeptical formulations and
str ol : .

7ol SPRLAS BF b ST o YRR s BEE AR Rl ot lons
s ustrei dneglanded sastsmedl oslenst délivery syatem. i n sone i nst ances,

harm a patient if the fornulation rel eases the drug at

el case rate. 11 enEnRO O EHIVERHGY T

rel ease rate. Ifa?'hE R Jk f i6 ug at
arate that.is slower than.the intended controlle

el oace Tarirel it Rine Rl sREEREG I FAHL AN Gl ofgroes than
be mekicRereldabe fopsiilatase Funétinhlity@ndtafety ol atsadtaiaet release

rel ease fornmulation results in a rapjd rel ease of the X
dr ul§rpmation He beed 98 Sdewmeontrlied F%ﬁpﬁg% Fdense ?Iiogl th6 ormulation

gengfehh ¥Rl BEridd Mk e DEAREEH S A A4 BhE&SEhe drug

of the drug fromthe fornmulation, and is sometines
r ef wlepssproinle 26 a fetonrativn wiicn dependowethe orpiing cosiorspei pthe

N evs%rsf%ingg &3 g)%%%?iggfgﬁ%){gg}ghegpﬁ BHi %81%‘@13{}&11 REd E%Qe%% of solvents

harm and even rugs can
f at alkch bf ethfm@l.t her apeuti cal | y benefi ci al

The relatively high amount of drug that is present in a sustained release
formulation can, in some instances, harm a patient if the formulation releases the drug at a
rate that is faster than the intended controlled release rate. If the formulation releases the
drug at a rate that is slower than the intended controlled release rate, the therapeutic
efficacy of the drug can be reduced.

In most cases, failure of a sustained release formulation results in a rapid release
of the drug into the bloodstream. This rapid release is generally faster than the intended
sustained release of the drug from the formulation, and is sometimes referred to as “dose
dumping.”

Dose dumping can create severe consequences for a patient, including permanent
harm and even death. Examples of drugs that can be fatal if the therapeutically beneficial
dose is exceeded, e.g., by dose dumping, include pain medications such as opioids.

Oral dosage formulations are often taken with a commonly available beverage,
such as water, juice, a carbonated beverage or occasionally an ethanol-containing

beverage. An ethanol-containing beverage is commonly referred to as an alcoholic
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Alpharma issued a press release reporting that FDA had requested it to expand
warning information regarding alcohol in the labeling for KADIAN® (c.f. Alpharma
press release of
July 22, 2005). The enhanced warning was a result of in vitro studies showing that the
extended release characteristics of KADIAN® are compromised in the presence of
alcohol.

AVINZA® (morphine sulfate extended-release capsules) was found to have an
increased risk of dose dumping when taken with ethanol. In vitro studies performedk by

the FDA showed that when AVINZA 30 mg was mixed with 900 mL of buffer solutions
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approach, according to the FDA, is an in vitro dissolution test in the presence of 40%
ethanol. This approach may be preferred because the strength of most common “hard”
liquors is about 80 proof, or about 40% ethanol. FDA is proposing classifying
formulations into three groups: rugged, vulnerable and uncertain. At the Pharmaceutical
Sciences Advisory Committee Meeting of Oct. 26, 2005, OPS (Office of Pharmaceutical
Science) at the CDER (Center for Drug Evaluation and Research) personnel presented
data showing that in a vulnerable formulation, a higher concentration of ethanol (e.g.,
40%) is likely to trigger faster drug release than a lower concentration of ethanol (e.g.,
20% or 4%). In FDA’s example of a rugged formulation, the drug release from a
formulation dissolved in 40% ethanol is actually slightly slower (although similar)
compared to a control formulation dissolved in a medium without ethanol. (Presentations

at the Pharmaceutical Sciences Advisory Committee Meeting Oct. 26, 2005)
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t r edaspisrgivess bedergthe effegts of the previous dose have worn off. Compliance with
opioids increases as the required dosing frequency decreases. Non-compliance results in
suboptimal pain control and poor quality of life outcomes. Scheduled rather than “as
needed” administration of opioids is currently recommended in guidelines for their use in
treating chronic non-malignant pain. Unfortunately, evidence from prior clinical trials
and clinical experience suggests that the short duration of action of immediate release
oxymorphone would necessitate administration every four hours in order to maintain
optimal levels of analgesia in patients with chronic pain. Moreover, immediate release
oxymorphone exhibits low oral bioavailability, because oxymorphone is extensively
metabolized in the liver.

Because many drugs, e.g., opioids such as oxymorphone, can cause serious

adverse effects or even death to a patient if the sustained release formulation fails, there is
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of an ethanol-resistant drug formulation. The ethanol-resistant drug formulations are
safer and have less potential for abuse when compared to commercially available
formulations because their sustained release dissolution profile in an aqueous solution or
in an ethanol-containing solution is ess:entially the same. In one embodiment, the drug in
the ethanol-resistant formulation comprises an opioid compound or a derivative thereof.

The invention also provides ethanol-resistant pharmaceutical formulations and
methods for preventing dose dumping. This can be achieved by providing, prescribing
and/or administering to patients an effective amount of an ethanol-resistant drug

formulation. The ethanol-resistant pharmaceutical formulations described herein do not
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In one embodiment, the sustained release delivery system further comprises a
cationic cross-linking compound selected from monovalent cations, multivalent cations,
and salts. In one embodiment, the cationic cross-linking agent is a sodium salt.

In yet another aspect, the invention provides a sustained release formulation
comprising: a drug; and a sustained release delivery system comprising a hydrophilic
gum, a homopolysaccharide gum, and a pharmaceutical diluent, wherein at least about
30% of the hydrophilic gum particles used to make the sustained release formulation are
smaller than about 53 microns in diameter and the sustained release formulation releases
less than 70% of the drug within 2 hours after ingestion with either an ethanol-free or an

ethanol-containing beverage.
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In some embodiments, the drug is an opioid, e.g., alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol,
clonitazene, codeine, cyclazocine, desomorphine, dextromoramide, dezocine,
diampromide, dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazine, fentanyl, heroin, hydrocodone,
hydromorphone, hydroxypethidine, isomethadone, ketobemidone, levallorphan,
levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine,
methadone, metopon, morphine, myrophine, nalbuphine, narceine, nicomorphine,
norlevorphanol, normethadone, nalorphine, normophine, norpipanone, opium,

oxycodone, oxymorphone, 6-hydroxyoxymorphone, papaveretum, pentazocine,
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still another aspect, the invention provides a
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I n sone lenhatemmpecs, the heediongrovddaan mghad fbr making,a sustained release
al fen

ol A, b PSR 30 o Ser

3:;%%?%% ?ér%?’sé" gg}[(\{emfrégl rﬁcﬁ?ﬁ%ﬁ%}ﬁfﬂﬂﬁi@@, R&ationic cross-linking
compound selected from monovalent cations, multivalent cations and salts, and a
pharmaceutical diluent, the method comprising: providing the hydrophilic gum with at
least a fraction of particles less than about 53 microns in diameter; granulating the
hydrophilic gum, the homopolysaccharide gum and the pharmaceutical diluent to form
granules; mixing the granules with the drug to form a granulated composition; and
applying pressure to the granulated composition to make the formulation,

In some embodiments, providing comprises receiving, manufacturing, and/or

processing the hydrophilic gum. In some embodiments, processing comprises measuring
the size of at least a fraction of the hydrophilic gum particles and/or passing at least a

fraction of the hydrophilic gum through a sieve. In some embodiments, the sieve is a

#270 mesh sieve.
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rel ease delivery system_ wherein the sustained r I%fse e
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t he nmethod conprising: providing the hydrophilic gum
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a nethod for nmaking a sustained rel|l ease fopnulation,

conitd{ g Partiglegtye laraer thensthord wiprons e diseretss) the gatipnic cross-

Sysltirﬁﬁﬁg Woﬁh@ ald e pharmaceutical diluent with a solution comprising water to
form granules; mixing the granules with the drug to form a granulated composition; and
applying pressure to the granulated composition to make the formulation.

In one embodiment, a method for making a sustained release formulation further
comprises recording a dissolution profile of the sustained release formulation or a solid
dosage form comprising the sustained release formulation in an ethanol-containing
solution,

In one embodiment, the invention provides a method for relieving pain comprising
administering to a patient a therapeutically effective amount of a sustained release

formulation or a solid dosage form comprising a sustained release formulation described

herein.



sust ai ned rel ease delivery system conprises a

hydrophilic gum a cationic cross-1linking conpound
w@edosotmd7 f r om nonoval ent cations, nultival ent PCHUSZING 039781
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pr X368t 0 the granul ated conposition to nake the

for mul atp, Qfother aspect, the sustained release formulation comprises from about 5 to
about 80 mg of oxymorphone hydrochloride and from about 300 mg to about 420 mg of a
sustained release delivery system; wherein the sustained release delivery system
comprises from about 8.3% to about 41.7% by weight locust bean gum, from about 8.3%
to about 41.7% by weight xanthan gum having at least about 30% of particles smaller
than about 53 microns in diameter; from about 20% to about 55% by weight dextrose,
from about 5% to about 20% by weight calcium sulfate dihydrate, and from about 2% to
about 10% ethyl cellulose, and the sustained release formulation releases less than 70% of
the drug within 2 hours after ingestion with either an ethanol-free or an ethanol-

containing beverage.
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Geser’ OB SLFL By Bty ORISE SR Lol Mt DYADLA B o
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eme)t grilo wr}}ilse’be}ngetre%t%ld iwqthqd?es 31%& an effective amount of the drug in the form of
an ethanol-resistant sustained release formulation comprising: the drug; and a sustained
release delivery system, the delivery system comprising at least one hydrophilic gum, at
least one cationic cross-linking compound selected from monovalent metal cations,
multivalent metal cations and salts, and at least one pharmaceutical diluent, wherein at
least about 30% of the hydrophilic gum used to make the sustained release formulation
can pass through a #270 mesh sieve and the sustained release formulation releases less
than about 70% of the drug within 2 hours after ingestion with either an ethanol-free or an
ethanol-containing beverage.

In another aspect, the invention provides a method of improving safety of a drug

formulation comprising: ﬁroviding a patient who could consume ethanol while being

treated with the drug an effective amount of the drug in the form of an ethanol-resistant
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In some embodiments, the formulation comprises from about 20 mg to about 60
mg of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the
formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.

In another aspect, the invention provides a sustained release oxymorphone
formulation comprising a sustained release delivery system and from about 5 mg to about
80 mg of oxymorphone, wherein after oral administration of a single dose to a patient the
formulation provides a maximum blood concentration of oxymorphone less than about 5
times higher when ingested with about 200 mL to about 300 mL of up to about 40%
ethanol compared to when ingested without ethanol, and the formulation provides

analgesia to the patient for at least about 12 hours after administration.
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bei M8 of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the
formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.

In one aspect, the invention provides a sustained release oxymorphone
formulation comprising a sustained release delivery system and from about 5 mg to about
80 mg of oxymorphone, wherein after oral administration of a single dose to a patient
with about 200 mL to about 300 mL of about 4% to about 40% ethanol the formulation
provides a maximum blood concentration of oxymorphone from about 0.1 ng/mL to

about 15 ng/mlL, and the formulation provides analgesia to the patient for at least about 12

hours after administration.
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ad%gﬁtgggé/mn n sone enbodi nents, the fornul ati on
conprises fromabout 20 ng to about 60 ng of
oxynor pHones gnbalioett, Thﬁ)fqrgluwloowlm%@h e abppt Hhwg to about 80 mg

exé)ﬁ,ﬁlr(g%&tgho%egﬁ%g{t}?erﬁu ek tlcg)tf%rjo%d&cg& it HPSIBIE corlc® tratlon of

I'n o&@ﬁbﬁﬁbn@ﬁr@tﬁ@bouttlhfg;ragg@ atbduo b5 pg/mll ftd‘g)rrmglsggﬂ SigbdL to about
rel eans’(;r mIoxyrror phone

In another embodiment, the formulation comprises about 40 mg of oxymorphone
and the formulation provides a maximum blood concentration of oxymorphone from
about 1 ng/mL to about 7 ng/mL or from about 1.4 ng/mL to about 5 ng/mL.

In yet another embodiment, the formulation comprises about 80 mg of
oxymorphone and the formulation provides a maximum blood concentration of
oxymorphone from about 3.5 ng/mL to about 15 ng/mL or from about 4 ng/mL to about
13 ng/mL.

In one aspect, the invention provides a sustained release oxymorphone

formulation comprising a sustained release delivery system and from about 5 mg to about
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formul ati on conprising a sustained rel ease delivery
system and from about 5ng to about 80 ngy of

woysotphone, wherein after oral adm ni strati oPCDUSR06/039781
single dose to a patient the fornulation provides a
maxi mum bl ood concentration of oxynorphone | ess than
about 5 tines higher when ingested with about 200 ni
to about 300 nL of up to about 40% ethanol conpared to

5 g?sted wi t hou ethﬁ §¥ and the_ formulation

pr ot B8Ot aruPerRtone. WaerPRdhp rmulation Brovides p adyimuaHiged

12 folESrafibh 8F o AHBrMoRk bakt l%t WbuPB91 ?E% aﬁ‘ﬁ%ut 15 MBurs after oral

maxi mum bl ood concentrati on of oxynor ne 1s |ess
t hatimibistretion & atsingbesddse wn%patwhtswth n@n@ 2e@imbi to Abais 608 mL of about

2 0 04‘9110 élg)c%u% QS etha%glg a sq t?ua fc\)L;M&t La%a? %g(}l{’:;ﬁda% gi%lg%sme}g gh rnspa‘uent for at least

npar e
enbﬂﬁmnﬁmh@nshmﬁaﬂmpmuhabﬁon conpri ses from about 20

ng to about 60 ynor phone or about 40 ng_of
oxXynor phigrfae e}ﬁb”%ﬁ@%?méawﬁmon CORRTIFSRIAN 18 AT prymprphone and

sol ﬂ)l@vﬂ@§ﬁﬁﬁmmfuﬁ{ blmb&traﬁoﬁ @p(!n@ﬁnorﬁnoﬂé @f‘&{ll@ast &bout 0.07 ng/mL.
capsul e or a po et anothér aspect, th

i nvent i ol PG mdan%srg%nfm@alaﬂem eQIBRrisN v b(hmge)f oxymorphone
for my rﬁ%%g& LAMRLLA ‘%oﬁé’éﬁ rgﬁcgme& o&g{?gﬁ%ﬁne?gfl alt Y&akdabout 0.15

syste froma out ng to
oxymgmphone, wherein after oral admnistration of a

single dose to.a patient t fornyl ati on
ratio o?l%tyﬁéaf}?ﬁ@?? ﬁlﬂh’?cﬁﬁ“@&i JWP&E%%PQPPB‘H“E@F 2Bodt 50 mg of
OX Yo ifusHtR e Whe Prolvidiges @ mihr Klo@PeunterdRBofbf §:3mRSHéne of at least

300 L of about 40% et hanol to the maxi mum bl ood
coﬂg@ﬁf9épgéﬂdof oxynmor phone when ingested after a

hi gh-f at In%@lem%&lﬁlgh‘tt th%tf&%ﬂﬁé iofl8 ﬁpég%)o&)(%l% rﬁ%gﬁg&ﬁ{orphone and

2, and the formulation provi es analgesia to t

pat prevides @mlramutnézicsqd @besutration dfxysogfhose of at least about 0.6 ng/mL.
adm ni st at the rati he

et mum B8ba otk R e RS SR bR adh e of

fo rcmyhmixplmne lasd ipRgeds @dmwlnﬁd'in alod to@ftratontod oyaBoHphSHHDS at least
fg 0% et hanol to the nmaxi mum bl ood
@HY #8H-0f oxymor phone when the fopnul ation is

I ngest eqnasﬁ,e@nﬁomhﬁﬁrsftﬁ& fdfﬁﬁlauwwld%&%e%nﬂ $orldk@ple, a
about 0.8 to about 1.5. In sone enbodi nments,

f ortgblcheicansulsoprpranglesorfameomdabout 20 ng to about 60

In one aspect, the invention provides a method of relieving pain comprising
administering to a patient a sustained release oxymorphone formulation comprising a
sustained release delivery system and from about 5 mg to about 80 mg of oxymorphone,
wherein after oral administration of a single dose to the patient with about 200 mL to
about 300 mL of about 4% to about 40% ethanol the formulation provides a secondary
peak of blood oxymorphone concentration about 12 hours after administration, and the
formulation provides analgesia to the patient for at least about 12 hours after
administration.

In some embodiments, the formulation comprises from about 20 mg to about 60
mg of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the

formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.
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ng of oxynorphone or about 40 ng of oxynorphone. In

one enbodinent, the fornmulation is a solid dosage, for
wezasphws7 a tablet, a granule, a capsule or a POMIS2006/039781

In one aspect, the invention provides a sustained

rel ease oxynorphone fornul ati on conprising a sustained

rel ease delivery systemand fromabout 5 ng to about

80 ngy of oxynorphone, wherein after ora

adm ni St bt Mpedt, b MRIAPTEVIHE AnbiRbd SPfeliihdpai isi
about 200 B Lo GBout J06 e o bt et BEeubihe bapgpmerising
et hadonistanag top neticat o swstairedveldess oxymerphomiobheletion comprising a

con 1 f..oxynor pho fro out 0.1 n to
CooGBOL AL Sy TREAT I L BRSO P8 of Somaphone,
t 0 wheareiaifieeoial Adminatrafi@astta salptdidosd Lo hpatlent AE F@mulation provides a
adm nistration.ln sone enbodi nents, the fornul atign

pr oWAHEEILDIRd FARANIEITOB @ EEMRARRGNS 7S thagrabeytyiresHbsher when

f'r o @QUKitl aloul 90T 18 26RRHHO M oMY 1T bR 46%%aﬁ9%‘inpared to
1 ng/m. to about 4 ng/nL. In one enbodi nent, the

f or hereinpestedowithaut shendlraphilzformulagomprovidesirolgesia ting patient for
of anpiplenenahdaAdgakBidmligl] on provides a mmximim

bl ood concentration o xf/m)rp ione from about 0.3
ng/ mL t onaine embdditheng tirelmoimiundioclouterfradionell d’ymlogphone is less

about 2.8 /L. .ln so enbodi nent s, e fornul ation
confiry St Ao toeheg VBt GRS PUOHE AL Phdo sboul 308mL ofup t
f or 4HsLe4(% BthRAG\Co BB ared tdRNEHBRRIdORh ORGSR I at | on of
oxynor phone from about 0.3 ng/nL to about 1.8 ng/nL or

f r om abd@tsomesmpgdimentsothg fplation cogpriges fiom zhevt 2Hemg to about 60
e ' f ' i f ~

o g ol P rpithc) AN ab I SARLAGR:. Fk ABARL, R

pr ofpitdelstien isasohd dedake dor axemplent trlat, @ granfileox yapaae phopewder.
from abqut toan% ng/ about /L or

0.9 ng/ nt ’to it g ¢ %Ct:’]{gﬂf ﬁ%\femll?{y@fg?ld%%inﬁg{oa g?ﬁ%ﬁ%ﬁé Rgin

t hecohrigingaidindistedigiol agRserd AGUtaided felkadd oBRUTPHIIE @stehulation

corfeE G Gre SRt JHGRE HG BT $o5! Ao be 80 me of

abaytymdrphoR6)/ Wher@h aftb: R 130 istFhti6R oP&iRLlldBse to a patient the
formulation provides a ratio of the maximum blood concentration of oxymorphone when
ingested with about 200 mL to about 300 mL of about 40% ethanol to the maximum
blood concentration of oxymorphone when ingested after a high-fat meal without ethanol
of about 0.5 to about 2, and the formulation provides analgesia to the patient for at least
about 12 hours after administration.

In one embodiment, the ratio of the maximum blood concentration of
oxymorphone when the formulation is ingested with about 200 mL to about 300 mL of
about 40% ethanol to the maximum blood concentration of oxymorphone when the
formulation is ingested after a high-fat meal without ethanol is from about 0.8 to about
1.5.

In some embodiments, the formulation comprises from about 20 mg to about 60
mg of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the

formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.
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about 2.8 ng/nL. In one enbodinent, the fornul ation

conprises fromabout 40 ng to about 80 ng of
we@xysoiphone and the fornul ati on provides a nmaRCTUA2006/039781

bl ood concentrati on of oxynorphone from about 1 ng/nL

to about 15 ng/nmL or fromabout 1.9 ng/nL to about 12

ng/ mL. I n another enbodi nent, the fornulation

conpri ses about 40 ng of oxynorphone and the

f or mul at,i on rov ntratlon of
oxynor pHB 83 PEth g‘fﬁé‘b en{{a’h%rf’?‘?@est %m8@8599 tPligying paigcomprising
fr Odmxﬁﬁl@ﬂdimé.toda pgiefitla dustale® tdleage B/nidrphdrd M&ﬁulﬁl&tcﬁﬁ{pnsmg a
errbodl nment formul ati on conmpri ses about 80

PR r%eaaﬁgeltvr%/ %ﬁemﬂnétfm@habﬁ%% s abmﬁ&%p%% oxymorphone,
bl omel (oo raﬁ&ruralaatdimstfiuow Qg&gﬁ%&: fo a%?t@ﬁ%h shodt £ 200 mL to about

ng/ to about m about
13 M/m& of dhoubds taslpmﬂ: ﬂO%tdti@nﬂlnh@ fmmohtlpn pndvctbs aanaximum blood

sustalndre aseo e f tjo ri,sin
cusPar Ao 60 BPO RO Bl T b 2B IR, g e
t 0 fahoulhi@ pmv;dés amshpesin nhma patienh o @i 18adt Aot QMhul@taften

pr ovi des a m ni mum bl ood concentration of oxynorphone
f ApupgEionaphout 0,013 ng/ ML at about 12 hours after

or al adnj, Bt E@bbRReRE, tﬁe ﬁrﬁmaﬁoﬁgﬁ%@ld'é?a "fhaRﬁﬁdlﬁ’ BfochBﬁbentraﬂon
about 200 nL to about ut 4% to about

et Hdwsymomhend fiem fabmmﬁ)I famg/mh i Pt désnganklog égmaabp@t h@mL to
pat jyent, Eggl% rat least about 12 hours after

admnistration. In one enbodi nent, the formul ation

conpri sds oaémubocﬁmmg,méfmmmphmprimcﬂrom ahbiudE(Sn@ to about 20 mg

m ni rum bI C e on of . ox hon | east
AbOUERORBPON i 4 [ ML oL B L PRERAR Flpgd cOncentEiton of

f Ofd'flyin@ﬁih@ﬂe HOMAbbSES3 APRIT to 0o WD, zq{g/@Lwoahww @B6g/mL to
pr ovides a m_ni mum bl ood concentrati on of oxynorphone

f akpueheFmibhout 0.15 ng/nL. In yet another
enb0d' Mg Eomd b b&gﬂgfﬁg qhd RtmbRAM &cﬁ‘@:ﬁfls@p%&ht £8 miEhf %&ymoq)hone

oxynor phone "and provi des a m ni mum bl ood concentration
of aod yireofophd atgongfrogitled meximum blood concentration of oxymorphone from

about 0.3 ng/mL to about 1.8 ng/mL or from about 0.5 ng/mL to about 1.5 ng/mL.

In another embodiment, the formulation comprises from about 20 mg to about 40
mg of oxymorphone and the formulation provides a maximum blood concentration of
oxymorphone from about 0.5 ng/mL to about 7 ng/mL or from about 0.9 ng/mL to about
6 ng/mL. '

In yet another embodiment, the formulation comprises about 20 mg of
oxymorphone and the formulation provides a maximum blood concentration of
oxymorphone from about 0.5 ng/mL to about 3.2 ng/mL or from about 0.75 ng/mL to
about 2.8 ng/mL.

In one embodiment, the formulation comprises from about 40 mg to about 80 mg
of oxymorphone and the formulation provides a maximum blood concentration of
oxymorphone from about 1 ng/mL to about 15 ng/mL or from about 1.9 ng/mL to about
12 ng/mlL.,
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about 0.3 ng/nL. In one enbodinment, the fornul ation

conprises about 40 ng of oxynorphone and provides a
waorzovsougw bl ood concentrati on of oxynor phone of Per/Ubmas039781

about 0.6 ng/nL. In yet another enbodi nent, the

formul ati on conpri ses about 80 ng of oxynorphone and

provi des a m ni nrum bl ood concentrati on of oxynorphone

of at least about 1.2 ng/nlL. In sone enbodinents, the

fornula ionjs a.,s osage form for exa e, a

{ob et - i oSl S A b inges bopPAGing Of oxymorphone
as Qﬁd&he fohBulhioHaRbYia8s PhaMhREShBod BIndaHradbn bﬁéi}%Ydrﬂ%ne from
pai n conprising adm nistering to aﬁggtlent a sust al ned

r el 208l RGhdp phrthé nEERlOr B plin@ho@d 9/milrig abow dsxehnhed
rel eas efIﬁj 2@:‘[’ a\’l@ﬁ% a%]rﬂ e H)ﬁﬂaﬁgﬁ) %m}?ris[crg abht §6’ g‘l%t of
er ora

80 ng o xynnrp one, erern a
admixginstphané anl thé fcmmslangh eradalee a traxtoinen bh)b'd eomcenirition of

about 200 nL.to t 300. . nL 4@& ut. 40%

o HEBPTORES FoR AT o vy 13 Pl B S R o dbout
bl agchgaxkmor phone concentrati on about 12 hours after

adm ni stration, and the fornulatjon provi des, anal gesi a

to the PRERQRAT afRSFL fe ipwendion apyistes 8 method;od relieyimg pain comprising

admapistedtd @0 all&t%%ﬁﬁalﬁg@fé‘ijéag@ é’%ﬂbﬁe ?&{Mﬁ%}l'cgﬁprlsmg a

conpri ses fron1about O ng to ab o
ox;ﬁnmlphbwéeasﬁr deélb@tsrtsyﬂe)nmgd (&fonmbpn*oi ;mg(m ebouh R0 grgeof oxymorphone,
enQaglne for mul. tlon LS a

exarsta €l Hle f?rr%qefat{on péovglr%snaufnmm%m é)g og lj:fnécen?rat%n 0 \A&&noiﬁpﬁ)one of at
an déd’sea{boﬂﬁ@eti ng/infeat bhoR N hotrs Iaftél\brdeiﬂrrﬁuﬂﬁitlbﬁ @f @fsmgle dose to a

relievin risin tering to a patient

G ot oa D D8 T b BRGE o spuarFots 2EanBRbe Fhgpeh and the
Susbh1ahn f&ﬁ@&%@l@églm&ne SAURhE) ANdast S1m @ioﬁwrs &Y

to about 8 oxXxynor phone, wherein after oral

adﬁﬁﬁmﬁﬂﬁﬁpnon of a single dose to a patient the

formul atj gn. #glgg)\g lﬂﬁg e E%ﬁmﬂ.{@gh Pﬁggﬁ%? g%g?? Véé(# nBfphone and

oxynnrphone ess t
| ngestids awhinhmab blood 206entration cloaumoPBOnadf aneaSIplme 0.07 ng/mL.

ot nanol 1" SRR REPPBATEL 4 BT HE 601 GE anargeel Lreg! promhone
patan@ providek a minimum blood concentration of oxymorphone of at least about 0.15
ng/mL.

In yet another embodiment, the formulation comprises about 20 mg of
oxymorphone and provides a minimum blood concentration of oxymorphone of at least
about 0.3 ng/mL.

In one embodiment, the formulation comprises about 40 mg of oxymorphone and
provides a minimum blood concentration of oxymorphone of at least about 0.6 ng/mL.

In yet another embodiment, the formulation comprises about 80 mg of
oxymorphone and provides a minimum blood concentration of oxymorphone of at least
about 1.2 ng/mL. Sustained release formulations described herein can be used in therapy.
Furthermore, sustained release formulations described herein can be used in the

manufacture of a medicament for treatment of a condition. In one embodiment, the
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at | east about 12 hours after admi nistration. In one

enbodi nent, the maxi mum bl ood concentrati on of
we@xysoiphone is | ess than about 2.5 tinmes hi ghreT/viBBN6/039781

i ngested with about 200 nL to about 300 niL of up to

about 40% et hanol conpared to when i ngested w t hout

et hanol . In sone enbodi nents, the fornulation

conprises fromabout 20 ng to about 60 ng of

oxymprphone or.about 40, no..of, oxynor phone.. | n one

oS REE eoft SR G on' B bR B S gl FRGptacture of &

exangli@ntent fbk&feving paihanul e, a capsul e or a powder. In

yet another aspect, the itnventi'on, proyi des a_net hod of

rel i evi g SYEF AMbstBrHtSthlosawieHr serso g desgeafas; 108 frample, a

SUSiRENeEas Bl eASEn A YRLBRAAe formul ation conprising a

sustai ned rel easSe delivery systemand from about 5 ng

t o aboutThgse ang odfer asppete phemleqdinviis ef the afvertiongraescribed in detail

adrﬂ'epiir?trati on of a single dose to a patient the

f or LT &t i on provides a ratio of the maxi num bl ood

concentration of oxynorphone when ingested with about

200 nL to aboutDBUAILEDJESERIRTIHONGOKR THEIN VENTHN

maxi mum bl ood concentrati on of oxynorphone when

i ngested after a high-fat qelal é’f‘intigoﬁjst et hanol of

about 0.5 to about 2, and thé i on provides
anal gesi . pat | r L t r G s
2L BRSPS Bl 2 GRS RO I o

t haisedii thainchkive denso o @ntlfodlt andmoo the @xylosivoieasneofiteitier/or.”

the fornulation .is ingested with about 200 t o, ahout

300 ni ¢ ‘4B Rieingog BERA RSy SRS RERIRTHPLT Sstpined release
CosRRiI4tan tAR nfkePX YRPLRAP RELMB RSB disBSufi@! profiR i arkially modified,
ingested after a high-fat meal w thout ethanol is from

abawitreg,; & atberyisg il 1A example einladwisdia resizised xelease formulation is
for j c 8esSy & a ut 60 ng

o 0% B "L BR QR Mhedl T SfloBhR 00 0

enbodi n@wtysed hareihohertdrat fioe” referatosopariiclel sisagie pdlpmer having a

ondiadir il B 3 Bife e ooRiD i Benautisp Ble ofbassing

r elthuEHg#PA) HeshGigREl Si ng adm nistering to a patient a

St Al e L Baes, B2 T RO Kumprte Tefors to 3 rapad Felease 0Fa drug or an
active ingredient from a sustained release formulation into the bloodstream. This rapid
release is generally faster than the sustained release of a drug from the formulation. Dose
dumping also refers to a release having a peak concentration of the drug in the blood
plasma higher than the peak concentration of the intended sustained release of the drug.
Dose dumping can, in some instances, allow dangerous overdosing to occur, which can
lead to fatal consequences.

As used herein, the term “sustained release” means that the drug is released from

the formulation at a controlled rate so that therapeutically beneficial blood levels (but
below toxic levels) of the drug are maintained over an extended period of time.

As used herein, terms “sustained release”, “extended release” and “controlled

release” are meant to be synonyms, i.e., have identical meaning,
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sust ai ned rel ease delivery systemand from about 5 ng

to about 80 ngy of oxynorphone, wherein after oral
w@eaoosi4®8T at i on of a single dose to a patient BET/S2006/039781

about 200 nL to about 300 nL of about 4% to about 40%

et hanol the fornul ation provides a maxi mum bl ood

concentration of oxynorphone fromabout 0.1 ng/nL to

about 15 ng/niL, and the formul ati on provi des anal gesi a

to the patient for | east out 12 hour ter .

i vied B Tre Sme TERBORR RIS iRt fotth flagiviflessed from
PrRY foRi@sladomBXd sHM0 o}i6@6f 1Ghe) (é%nt\ﬁlmlh ahoud ¥ LewY MBEPIeistration of
fromabout 0.5 ng/niL to about 7.5 ng/ m. or from about

%Lth‘gformukaﬁmabout 4 ng/rTL In one enbodinent, the
or mul g{d Lgﬁone a;]gé%%le or nuaﬂk%@éilg totHe MRa hlg e{i‘kﬁ%tgongé?ltlggon time

of oxynorp ation provides a maxl mum
blecoo@. concentrati on of oxym)r phone from about O. 3

ng/m. to ab / ot, bout

Doout #aeRte fis e gt ARt TR doRagpiration.
conpr i yesusadbettinl Hhe MmO R IR VBRI ARErehitisle ttBdard deviation.

f or mul atl on rovi des a rram%m bl ood concentrati on of

oxynor gHoted petgim s derm ‘G:13rsigF A the sonfisuee miegvahg/ i or
from a%‘tﬂse@hée ?(h@'tteﬁno‘h?é?xoﬁﬁ méal® T8k %—a reBl \f'é‘lﬁk‘i’élﬁﬁ 1ox1mately

enbodi ment, the fornulation conprises from about

t dOgisognt mﬁiowgcmrlocpoyltmt phHbnecalrisidertred fliormiat abp ehample of a high-
pr vi d S @ maxi tr n

fo t il ttwooeggs Ay e nﬁlo?tgeqab§§?rﬁ{} of %%ém% tvpo @g%@%%ﬁ?ﬂﬁ butter,
O.fBurrtgmms dfmaﬁbl&utxm@ofagfemnd dxght}oahc@mﬁwhere miftbodi nent ,

the f | at |
ang tgreAnslf{g? T(:)rgi(ni? nprl S%qaw@g plléjltch)ég‘ﬁ %%ﬁ?{%rpg dgas{rgmtestlnal fluids,

c %ﬁ&f‘uts lsalutions REchOX YIARE RRQTE: £:10P3 dbiitidd t&sting)y, Bikd flcosas (e.g.,
about 3.2 ng/ or fromabout 0.75 ng/nL to about 2.8

ngifithe mpwihorsediwirsdeseningus ead thedikgll ati on conpri ses

from a%su&seé geljggl, he t&gaa%ghaﬁgl-fggstant” refers to releasing less than 50% of an
active ingredient (e.g., a drug) within one hour in a dissolution profile measurement by
USP Procedure Drug Release USP 23 in-0.1N HCI and 40% ethanol solution.

As used herein, the term “drug” includes any pharmaceutically active chemical or
biological compound, and any pharmaceutically acceptable salt thereof, used for
alleviating symptoms, treating or preventing a condition.

Drugs suited for the robust sustained release formulations described herein
include, but are not limited to, alprazolam (XANAX XR®), lithium carbonate
(LITHOBID®), divalproex sodium (DEPAKOTE®), neutral sulfate salts of
dextroamphetamine and amphetamine, with the dextro isomer of amphetamine saccharate
and d,l-amphetamine aspartate monohydrate (ADDERALL XR®), tramadol
hydrochloride (TRAMADOL ER®) and opioids such as morphine (AVINZA® and
KADIAN®) and oxycodone (OXYCONTIN®).

As used herein, the term “opioid” includes stereoisomers thereof, metabolites
thereof, salts thereof, ethers thereof, esters thereof and/or derivatives thereof (e.g.,

pharmaceutically acceptable salts thereof). The opioids may be mu-antagonists and/or
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of oxynorphone and the fopnul ati on provi des a maxi mum
bl ood concentrati on of oxynorphone from about 1 ng/nL

WO eooaloeiws7 15 ng/ ml or from about 1.9 ng/ni to BODUS2002039781
ng/ mL. I n anot her enbodi nent, the formnul ati on conprises
about 40 ng of oxynorphone and the fornul ation
provi des a maxi num bl ood concentrati on of oxynorphone
fromabout 1 ng/nL to about 7 ng/nmL or from about 1.4

ng/nL 0 about t _anpt e t

f orHHiF m%aowa'ﬁ%mag By st la%yﬁég%wﬂ dprodine,
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R b e S U SR R T e
r el dtasidylchiymbutpdeo dinxhyeng Ibattyi'arm qumpns; |ep@z<mn$a,l sﬁlahe,‘pm}:me

| | d f b
o DB RGH BROES SRR PP AT ST O BT Agdregodone

m MHydkbm m@ P&@Béthaﬁﬂeoaoﬁ&h@d%mfd@mﬁﬁd@{e, Rballoggith,
about O(%%s n ?ﬁi at about 12 hours after ora

adrieyarehangl; ieaap@mawl@pwa% lofeatant}, gnepepding.apgpiqgioh metazocine,
b %
Zt ﬂg%{fh%gg%%t&ﬁ)e Pigkgr!rllljlféat Iyl:gﬁhﬁf‘e mﬁhn‘é ﬂér@mﬁé’%@bm%%ne
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oxymorphone 6- hydroxyoxymorphone (including 6-a.- hydroxyoxymorphone and/or 6-B-

hydroxyoxymorphone), or tramadol.

As used herein, the term “oxymorphone” includes oxymorphone, metabolites
thereof, and derivatives thereof. Metabolites of oxymorphone include, for example, 6-
hydroxyoxymorphone (e.g., 6-a-hydroxyoxymorphone and/or 6-p3-
hydroxyoxymorphone).

As used herein, the term “condition” includes any disease or a collection of
symptoms that requires treatment with a drug. Exemplary conditions include panic
disorder (with or without agoraphobia), bipolar disorder (manic depressive illness), acute
manic or mixed episodes associated with bipolar disorder, epilepsy, migraine, attention
deficit hyperactivity disorder (ADHD), depression and pain.

The pain can be minor to moderate, or moderate to severe. The pain can be acute
or chronic. The pain can also be persistent and require continuous around-the-clock relief

for an extended period of time. The pain can be associated with, for example, cancer,
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A therapeutically effective amount of a drug is an amount sufficient to eliminate
or to alleviate symptoms of a condition (e.g., reduce the pain compared to the pain present
prior to administration of the opioid sustained release formulation).

The drug can be present in the composition in an amount of about 0.5 milligrams
to about 1000 milligrams, in an amount of about 1 milligram to about 800 milligrams, in
an amount of about 1 milligram to about 200 milligrams, or in an amount of about 1

milligram to about 100 milligrams.

4.2. Particle size effects on robustness of sustained release formulations

It has been unexpectedly discovered that the particle size of hydrophilic gums,
e.g., xanthan gum, affects dissolution properties of the sustained release formulations and
solid dosage forms comprising the sustained release formulations, thereby affecting their

robustness. Discovering such a quality-by-design principle and understanding how it
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of an Without intending to be bound by any theory, the hydrophilic properties of certain
hydrophilic gums (e.g., xanthan gum) contribute to the initial hydration of the sustained
release formulations and the solid dosage forms, which in one embodiment comprise a
drug, one or more heteropolysaccharide gums and one or more homopolysaccharide
gums, and in another embodiment comprise a drug, one or more heteropolysaccharide
gums and one or more cross-linking compound selected from monovalent cations,
multivalent cations, and salts.

Integrity of sustained release formulations and solid dosage forms comprising

hydrophilic gums, e.g., xanthan gum, has also been found to be sensitive to the method
used for granulation of formulations comprising xanthan gum particles.

When the granulation method of choice is wet-granulation with non-aqueous

solvents such as alcohols, glycerol, propylene glycol, or other non-aqueous solvents, the
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aqueous solution, the hydration will be effected using the water from the aqueous
solution, and the particle size of xanthan gum will have a lesser, negligible, or even non-
existent effect on the hydration of the solid dosage formulation. Based on their poor cold-
water solubility, certain homopolysaccharide gums, such as locust bean gum, are not
expected to contribute to the initial hydration of the sustained release formulation and
solid dosage form. Therefore, the average and/or mean particle size of these
homopolysaccharides gums does not affect the hydration properties and integrity of the
sustained release formulation and the solid dosage form.

Particle size can be measured using any suitable method used in the art. Perhaps

the most common method of measuring particle size comprises screening particles
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ethylcellulose), do not substantially modify the dissolution properties of the formulation

in ethanol, presumably because the sustained release delivery system retains its
hydrophilic character. Properties of the drug are not likely to affect the gum or gum-like
properties of the matrix, making the formulations described herein suitable and/or
adaptable to a wide range of drugs.

Several factors are believed to affect the release of a drug from the formulation in
the presence of ethanol: solubility of the drug in ethanol, materials comprising the
formulation (e.g., hydrophilic compounds are more resistant to ethanol than hydrophobic
compounds), and dosage form of the formulation (e.g., tablets are more resistant to

ethanol than capsules).
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Cx ratio of about 1.5. Therefore, taking a drug with 40% ethanol has a comparable
effect to taking the drug after a high-fat meal. Taking the drug with 20% or 4% ethanol
has a smaller effect on Ciax than a high-fat meal, as exhibited by the mean Cpx ratios of
about 1.2 and about 1.1, respectively.

In an exemplary scenario, a formulation with an altered sustained release profile
by ethanol may, for example, release a larger amount of the drug shortly after
administration (e.g., within 0-6 hours), resulting in a higher-than-intended Cypyx. If the
drug is toxic, a higher-than-intended Cpax can lead to harmful side effects for the patient,
including death. As a consequence of this rapid release, less drug is available for
subsequent release, resulting in a lower-than-intended Cy, at the end of the therapeutic

period (i.e., just prior to administration of a subsequent dose). A lower-than-intended
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ingested by a patient prior to or after consumption of an alcoholic beverage, the
formulation will essentially retain its sustained release properties and will slowly release
the drug from the resulting hydrophilic gel matrix.

Because the formulations described herein do not dose dump in the presence of
ethanol, they can be used for formulation of drugs that are at risk to be taken with ethanol,
such as abuse-potential drugs and drugs prescribed to alcohol and/or drug abusers, or
drugs that produce harmful or lethal side effects if over-dosed. Examples of such drugs
include opioids.

In addition, patients being treated for conditions such as panic disorder (with or

without agoraphobia), bipolar disorder (manic depressive illness), acute manic or mixed
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non Additionally, because the drug is released slowly from a sustained release
formulation over an extended period of time, many sustained release formulations contain
relatively high amounts of the drug. Sustained release formulations containing high
amounts of drugs can be more harmful to a patient when they fail compared to immediate
release formulations, which generally contain smaller amounts of the drug. Therefore,
the drug formulations described herein can increase safety of drugs that can be harmful

and/or lethal at higher than therapeutically beneficial levels.

4.4, Sustained release delivery system

The sustained release delivery system comprises at least one hydrophilic

compound. In some embodiments, the hydrophilic compound is a gum, for example a
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gum, the carboxymethyl esters of xanthan gum, and the propylene glycol esters of
xanthan gum. ,

In another embodiment, the sustained release delivery system further comprises at
least one cross-linking agent. The cross-linking agent can be a compound that is capable
of cross-linking the hydrophilic compound to form a gel matrix in the presence of liquids.
The sustained release delivery system generally comprises the cross-linking agent in an
amount of about 0.5% to about 80% by weight, in an amount of about 2% to about 54%
by weight, in an amount of about 20% to about 30% by weight, or in an amount of about

25% by weight.

29



hydrophilic guns, and one or nore nonoval ent cations,

mul tival ent cations, and/or salts. Small anounts of
whyasogiebi c agents (e.g., hydrophobi c pol yner BCHUSIN0&639781

et hyl cel l ul ose), do not substantially nodify the

di ssolution properties of the fopnulation in ethanol,

presumabl y because the sustained rel ease delivery

systemretains its hydrophilic character. Properties

of the drug e not likely to affect th

gum I i kef lﬁ’g’éf/ frosssliping ﬁ%enfﬁaf?? Ipge WOﬁygg%h@deS Exemplary

for H@iﬁ@o’lﬁ@&h&f%@ FAdRRR éﬂ?a(:f%hﬁnﬁéﬂ éu"ﬂﬁ cﬁ@g?%r gum, hydroxyplopyl

adaptable to a wi de range of drug ever a

ar esyse gy lowystldan g He sqra¢ @ab@ilmﬁnta thig Qrgssflmdma mn‘c is a locust

f I
or %Un? guatl ﬁh f)1p£ gesrﬁrre]tg i¥e % 1e8% %?)Iﬁlselr ﬁlél%cﬁgfents t¥1€ cross-linking

f or aigmhaﬂ's lanalg{réc apid déryrdriopb d ]nyzir«mtfpxdunds are nore

resi stant to_ et hanol an drophoblc conpoun

dosage fOrfH OF S‘t‘%’i@n?dorﬁpfﬂf%fr Y FESIgD GO Peleag BneByophili
r es¢ephithd bl 81480GHe ddWaNnkRR PR Sthe AfidioF h?(ﬂl@bhlfl@@élﬂf)&md to
believed to affect the rel ease of a drug fromthe

f or prassalinking dganttin eensradlydinme abiut dPHa AUt Hile or Hegrabeutds3 to about
comppession of the dosage (e.g., harder tablets are

nore resistant to ethanol than softer tablets), tabl et
conposi tinenm¢ embodineoisptht sivtanddableete debyp sysiér nempriges one or

| ess res .St.ant t@ et hanol tha nU|tI$§(%ICU4 @1 i linki
par P8 Cé IRiE Prog NGRS FEPRALnS: 88188 Saif'f fetionic cross-linking
Cap&dshlind 8dnthePises Rideed 6f ordn g@ditidd i@&h@@aw—lﬁm{u\f@dtg’eh’t I'Bhe cationic
resistant to dissolution in ethano

cel prapsoidns compeurdicnderiser ’rnéfné‘&?énf Sélfﬁﬁafrﬁm %fﬁ%s link the hydrophilic
desgehRGAd Rebih A ﬁﬁﬁa’m&hﬁ éy%s@mcetlﬁ 11H§1@9 TR CQJ&I%M%'H‘OSQ finking

subst ntially reduce an esired fects of ethanol
on ¢dmapopad e:aas@emfmttheesu@fmgd falense éelfvolrymysfamf ip@an amount of about 0.5%

al t eré t%O de\%mr ﬁt?ge rg)nea% At Sgc* uat%gut%sfb?%n%glpg and

ease 1 on
Al terat Immp)ﬂargzlcaiuﬁﬁomrmsdnﬂ(ﬁig&:@ﬁfpomdsflmdlmieaﬁmdyelent metal cations,
o R g e ] ipftatie 5¢ o aia alkati tetal Mook bitaline carth

CoNgeft §udflated hidrides, GUfava, Bbhedes Ashvatey, §(§eﬁ:a§!&§ OR3ta@ds, 4ddGnixtures
drug with or without a beverqge contalnlng et hano

Ty pihewspt. For sweerle.shaesionicemsariaking sompeprndsan e @pg gr more of calcium
co n&l%{ef %dlnﬁ’ﬁ] 01{19}@8,( %ota?@uﬂn @&l'fa%@}%gmgﬁl C\Qﬁ)'oﬁ!ﬁe, lithium chloride,

tripotassium phosphate, sodium borate, potassium bromide, potassium fluoride, sodium
bicarbonate, calcium chloride, magnesium chloride, sodium citrate, sodium acetate,
calcium lactate, magnesium sulfate, sodium fluoride, or mixtures thereof.

When the sustained release delivery system comprises at least one hydrophilic
compound and at least one cationic cross-linking compound, the ratio of the hydrophilic
compound to the cationic cross-linking compound is generally from about 1:9 to about
9:1, or from about 1:3 to about 3:1.

Two properties of compounds (e.g., the at least one hydrophilic compound and the
at least one cross-linking agent; or the at least one hydrophilic compound and the at least

one cationic cross-linking compound) that form a gel matrix upon exposure to liquids are
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In some embodiments, the sustained release delivery system further comprises one
or more hydrophobic polymers. The hydrophobic polymers can be used in an amount
sufficient to slow the hydration of the hydrophilic compound without disrupting it. For
example, the hydrophobic polymer may be present in the sustained release delivery
system in an amount of about 0.5% to about 20% by weight, in an amount of about 2% to

about 10% by weight, in an amount of about 3% to about 7% by weight, or in an amount

of about 5% by weight.
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comprise an analgesically effective amount of oxymorphone or a pharmaceutically

acceptable salt thereof.

Administration of oxymorphone is frequently hindered by the very low
bioavailability of the oral immediate release formulations of oxymorphone, which require
a 4 hourly dosing frequency. The bioavailability of the robust sustained release
formulations described herein is sufficiently high that the robust sustained release
formulations can be used to treat patients suffering from pain with only once or twice
daily dosing.

The robust sustained release formulations of oxymorphone are administered in an

amount sufficient to alleviate pain for an extended period of time, for example, for a
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gastrointestinal tract. Moreover, the chemistry of the components is believed to be
similar to certain known muco-adhesive substances, such as pol‘ycarbophil. Muco-
adhesive properties are desirable for buccal delivery systems. Thus, the robust sustained
release formulation can loosely interact with the mucin in the gastrointestinal tract and
thereby provide another mode by which a constant rate of delivery of the oxymorphone is
achieved.

In one embodiment, when measured by USP Procedure Drug Release USP 23
(incorporated by reference herein in its entirety), the robust sustained release formulations
described herein exhibit an in vitro dissolution rate of about 15% to about 50% by weight

oxymorphone after 1 hour, about 45% to about 80% by weight oxymorphone after 4
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hy dibglpr%% xﬁnthgmggmrwjlth st lms‘gahwt E167) oéma’rtgib@smaller than about 53
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the susighdetbbhRA&DrEaHL Bt sﬁéﬁﬁﬁ%fe’d&t 86 dosage formulations
conprises at |east one cross-linking agent.

The
cr GeEDlising frag ahguink medm 2t 20¢ a6 oxemernhene hydeaghlapie or from
about 5 mg to about 80 mg of oxymorphone hydrochloride; and from about 80 mg to

about 200 mg of a sustained release delivery system, or from about 120 mg to about 200
mg of a sustained release delivery system, or about 160 mg of a sustained release delivery
system; where the sustained release delivery system comprises from about 8.3 to about
41.7% locust bean gum, or about 25% locust bean gum; from about 8.3 to about 41.7%
xanthan gum wherein at least about 30% of the xanthan gum particles can pass through a
#270 mesh sieve, or about 25% xanthan gum of which at least about 30% of the particles
can pass through a #270 mesh sieve; from about 20 to about 55% dextrose, or about 35%
dextrose; from about 5 to about 20% calcium sulfate dihydrate, or about 10% calcium
sulfate dihydrate; and from about 2 to about 10% ethyl cellulose, or about 5% ethyl

cellulose.
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of cross-linking the hydrophilic conmpound to form a
gel matrix in the presence of |liquids. The sustai ned

wo etosas®4tel i very system general |y conpri ses tPEI/US2006/039781
cross-linking agent in an anount of about 0.5%to
about 80% by wei ght, in an anmount of about 2% to about
54% by wei ght, in an anount of about 20%to about 30%
by wei ght, or in an armount of about 25% by
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d
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cr ossdfatd dikydige;aadhiounsbonal tch)%l 8@91 delluldBe, ABbUE 5% ethyl cellulose.

sufficie to cross-link th 0ph||IC conpoun
forma g@ﬁth hegrbqdimers piogidgr ﬁ%‘éta@ﬁd Felense slid @C}é}ége formulations
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sust ai ned rel ease delivery mésten1|n an anount of
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abo I [ 08S:-J 4kl n

o n‘%ﬁﬁ%}) %Cﬁﬁgg%ggég d@lrryerf %fs'te?rg to? gr%l;n’ a%%m! 3dd mg & about 420
mul mgwéh Ma1Mtrdea$dellw3 syséama, dr abowy 460 mg3Alatsastained release delivery
|nclud|n and/ of al kaline earth. ne

ot PHFBE i 5] fusliEted seipiae a8lively STt GPBgbout 83 to about

ac e41am30culstafetalag@ﬁ, o@rﬁdumm e beAeneo ffrontMoue 8 3P bisout 41.7%
the cationic cragss-|i % conpound can be one or nore

of RGN GHNSUITER & load alp €1 thedenthap gamgiagfiples can pass through a
sul #208mesh 94! GHUP O5ALGEnthhh Efth BFWRIhQF 1e9& about 30% of the particles

can pass through a #270 mesh sieve; from about 20 to about 55% dextrose, or about 35%
dextrose; from about 5 to about 20% calcium sulfate dihydrate, or about 10% calcium
sulfate dihydrate; and from about 2 to 10% ethyl cellulose, or about 5% ethyl cellulose.
When administered orally to patients the robust sustained release formulations
described herein exhibit the following in vivo characteristics: (a) a peak plasma level of
oxymorphone occurs within about 2 to about 6 hours after administration; (b) the duration
of the oxymorphone analgesic effect is about 8 to about 24 hours; and (c) the relative
oxymorphone bioavailability is about 0.5 to about 1.5 compared to an orally administered

aqueous solution of oxymorphone.
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tri potassi um phosphate, sodi um borate, potassium
brom de, potassium fluoride, sodium bicarbonate,
wa@ alosiougeuthl ori de, magnesi um chl ori de, sodi um BCT/D810086/039781
sodi um acetate, calciumlactate, magnesi um sul f ate,
sodi um fluoride, or m xtures thereof. Wen the
sustai ned rel ease delivery system conprises at | east
one hydrophilic conpound and at | east one cationic

cross-1lipking conpound, the ratio of the hydrophilic

conpoun d%&’ f%l‘?é’xg’gioﬂg"ﬁpﬁ COIARRSELOMS ﬁ?@Pﬂb"dcl?f’ﬁ‘iﬂ’é GRfHbg administered as the
gengdi@hdtive phamaaf Rl cbnoh®i i?itiﬁéjﬁlet%odsﬂdes%begrh‘é@n? lﬂ%tcan also be
1:3 to about 3:1. Two properties of nEoun
t heuged in exshingiva wighdensphinkdre coropgyodhwhighdre lmmtto Ibe grapeutically
one agent; or the at |east one

hyd?@%ﬁ?? %:allr%h‘%gund and the at |east one cationic

cross- | i lnkona grrbodlrpmnn @hamfaaetutibairlm aongﬁxhsmgbmd o rhify®@ Bontainers filled

expos reto ar ef as dration of

Biote el elRaT SRR Rl SORSp e iOppioge described heren
St I 88 @kdvided g8E kity\OanPARG chbnBiise WdrpRadiReMRAI&AIRnds known in
achi eve a slow rel ease gel matrix, are maxim zed by

t hethsartte bethsrapewienily alfecsine againss RpjaAnd dnstacons fpmseat
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cross- | i nki f§- Zaeparation of the rabugt sustaines selbasefoxyily
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hy deangirédsion oc byrngudsulmld;rhofrthet mrmallasoﬁsh at ar e capabl e

of cross-|inki he order d structur
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agewrttigrandktion teahiqoai k thé R8SgrhmuildtionJechalfaelAel Sdmponents (e.g.,
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p hateaefbeand gen nepisteradtvsittkensvon nione Hiredsete. , vBatempioaylgne glycol,
2&% &lgpch%b tg I‘ Lﬂﬁ@é 2 moﬂ‘t:ﬁng&i ﬁ‘lo?qgagtﬁisggumsgc{degt e\Zdned The dried
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lubricants, one or more buffering agents, one or more coloring agents, or other

conventional ingredients, to produce a granulated composition. The sustained release
delivery system and the drug can be blended with, for example, a high shear mixer. The
drug can be finely and homogeneously dispersed in the sustained release delivery system.
The granulated composition, in an amount sufficient to make a uniform batch of tablets, is
subjected to tableting in a conventional production scale tableting machine at normal
compression pressures, i.e., about 2,000-16,000 psi. The mixture should not be
compressed to a point where there is subsequent difficulty with hydration upon exposure

to liquids. Exemplary methods for preparing sustained release delivery systems are
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such as | actose, dextrose, sucrose, or mxtures

thereof. The ratio of pharnmaceutical diluent to
why@soptout i ¢ conpound is generally from about RCBUS06/039781

about 8:1, or fromabout 1:3 to about 3:1. The

sust ai ned rel ease delivery systemgenerally conprises

one or nore pharnmaceutical diluents in an anount of

about 20%to about 80% by wei ght, for exanple about

3500 @“@ﬁ@&epé}%ﬁq@%ﬁ%& sTER'1 %3 o 133,730SE B6H, 5,512,207 and

phay scsat ﬂ116 aiscldkdréb&fﬂvﬁud:mal aihcarporiitd Bf re%@@iﬂa hé@%¥ hQheir entirety.
about 8Q% b one enbodi nents

sust ai nédhas érsmqud éif iscoyered ghef thgpariisle 5&9@5 theshyrophilic
ON&ofholiR E. ghX(Qﬁtﬁﬁhél{?h)cdffﬁ’:@{dﬁ@lroﬁustﬂa? arm’que%HWtﬁe formulatlon and

poI Yy rs can be used i'n an amount ficient 'to sl

t heohd desagé fmn@fvhcméle hyaﬂann@}welqa@ @bm&umjew& W@itgranulated with a

di I upt i ng For ex roph 1%i ol ymer
e R L el

s y stem ilm pﬁﬂctﬂﬁi’oﬂi&tﬁ aOﬁorﬁ@fOﬁﬁallQaaﬁ%dsQe abemille2 @R4nlHB microns in

dgeﬁrt;etel Hf %E hgﬁgﬁﬁbc gc;méﬂg]g {(e é%{:@haﬁﬁgﬁ“ 27;{%5% robustness and

\"’e'@t@%mt QF tHeRu@MndMRHAte RimaARGMs AN dosage forms prepared by wet-
wei gh Exerrpl ary hydr ophobi ¢ pol yners i ncl ude al ]I)< ?

c elgranuinsien Wil agion-agpeoug selyentc Ept ¢nagwéss if the xanthan gum used to make

CarbOXYRBLIN & &o%unw 19%%ﬂa(n Pl B gé;%b 1Lk QA xantban

s or acet at
phtguad mmbﬁ;hdmmmmdm}&mﬁbhyﬁla@d 1 lpose tefailned aVe9n the fraction
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shel | ac dro enated vegetable oils, and m xtures
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o ogetat By B bgfid in RO FLUERH B Blarignspf vanthan gum
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REIET TN T TN R T ENET

?ﬂggfe dpagigctrlgs soler AR 85, 38N8Y, 0K, HLAD8kicFRB UENEMORBAay be robust when
the threshold fraction is less than about 30%, for example between about 5-25%, or
between about 10-20%. A formulation comprising xanthan gum particles smaller than
63, 75, 90, 106, 125, or 150 microns in diameter may be robust when the threshold
fraction is more than about 30%, for example between about 30-100%, or between about
50-90%. Robustness and integrity of sustained release formulations and solid dosage
forms granulated with a non-aqueous solution can be improved by controlling the particle
size distribution of the hydrophilic compound (e.g., xanthan gum). Control of the particle
size distribution of the hydrophilic compound can be achieved, for example, by screening

the hydrophilic compound (e.g., xanthan gum) particles through a sieve, (e.g., a #270

mesh sieve) which allows particles smaller than a certain size (e.g., 53 microns in
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I n sone enbodi nents, the robust sustained rel ease
formul ati ons conprising a drug are solid dosage
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dosage fornul ati ons, for exanple, tablets, capsules
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tabl ets, powders, or granules. In sone enbodi nents,
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robust sustained rel ease formul ati ons descri bed herein
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swel |'i ngwhEn tH3Ral&Ing step in making the solid dosage formulation is performed
using wet granulation instead of direct compression, the particle size of the hydrophilic
compound (e.g., xanthan gum) does not affect the robustness and dissolution properties of
the solid dosage form.

In some embodiments, the sustained release coatings over an inner core comprise
at least one drug. For example, the inner core comprising the drug can be coated with a
sustained release film, which, upon exposure to liquids, releases the drug from the core at
a sustained rate.

In one embodiment, the sustained release coating comprises at least one water
insoluble compound. The water insoluble compound can be a hydrophobic polymer. The
hydrophobic polymer can be the same as or different from the hydrophobic polymer used
in the sustained release delivery system. Exemplary hydrophobic polymers include alkyl

celluloses (e.g., Ci.¢ alkyl celluloses, carboxymethylcellulose), other hydrophobic
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andpberomaingragent. Exemplary binding agents include hydroxypropylmethylcelluloses.

Exemplary spheronizing agents include microcrystalline celluloses. The inner core can
be a tablet made by compressing the granules or by compressing a powder comprising a
drug.

In other embodiments, the compositions comprising at least one drug and a
sustained release delivery system, as described herein, are coated with a sustained release
coating, as described herein. In still other embodiments, the compositions comprising at
least one drug and a sustained release delivery system, as described herein, are coated

with a hydrophobic polymer, as described herein. In still other embodiments, the

compositions comprising at least one drug and a sustained release delivery system, as
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varying the thickness of the sustained release film
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e .
SOt ol TR AR A SISt Bl mai
f L@ﬁbe@ hatducBoBint the Btk densty.of el fomdstidnead pgomigesagine buoyancy
about 25% u fro out .8.3 to about
ATepomea T GRS hRar S TRt POt oMo, BT s @ sov
X gy JBum AT 18RIrsATlicRAGE x [ thE SEObE whidR 750:16[3&813111‘ upon the size
si eve, or about 25% xant han gum of whj ch at gea

abafiibe @tgipad fommeatioar ¢ancwel consirombbs andhestgh ogstpsted near the
ab(gp%%l%%}%ﬁte pfyfo(?ﬁ@. ADQUL sk §R A ersed Yer8Eatloh PS8 forffulation (and

consequently throughout the gel matrix), a constant amount of drug can be released per
unit time i vivo by dispersion or erosion of the outer portions of the hydrophilic gel
matrix. This phenomenon is referred to as a zero order release profile or zero order
kinetics. The process continues, with the gel matrix remaining buoyant in the stomach,
until substantially all of the drug is released.

Without intending to be bound by any theory of the invention, the chemistry of
certain of the components of the formulation, such as the hydrophilic compound (e.g.,
xanthan gum), is such that the components are considered to be self-buffering agents
which are substantially insensitive to the solubility of the drugs and the pH changes along

the length of the gastrointestinal tract. Moreover, the chemistry of the components is
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dextrose; from about 5 to about 20% cal cium sul fate
di hydrate, or about 10% cal ci um sul fate di hydrate; and

wo e@soadseut 2 to about 10% et hyl cel |l ul ose, orPEbUS2005059781
et hyl cel |l ul ose. Sone enbodi nents provi de robust
sustai ned rel ease solid dosage fornul ati ons conpri sing
fromabout 1ng to about 200 ng of oxynorphone
hydrochl ori de, or fromabout 5 ng to about 80 ng of

oxymgr phpne hydrochl oride; and from about 200 to ,
abott leg‘i‘gtoﬁﬁ Sﬁ’f“liaé IRt Y Ry ORI %“i?%tf‘%i’e%;;g?}é?ﬁ polycarbophil.
or MuetadRRie pRHPerti¥s ateQeRPAY foft BOADd P erd s?éi&hﬁ' TIA, it may be

rel ease delivery system or about 360 of a ] .
suspasibledhtdhewsiaingd release jorgypbtionrowlh ppientidhly leepstydniseagt with the
rel 2 . [ E ' t .

aboro 1 By o b ARGE ARG 36 ik P BIRH sl bl hich o constant
gumatd ofcieliadyp of th8 ddigio adhienetl. 41. 7% xant han gum havi ng

at | east .about 30% of particl.es || er..than about, 53 .
mi crons T dreaherastone gOgsed 0058 S5zrnilic LB A rieo-adhesive
| eagrop@rtied) tare3$¥¥0iBIE nidRhAdisth£Sy WhRh HiRrobldasustidtrelose formulations

mcrons in dianeter; from about 20 to about 55% '
dexdgserdled hsreimesyldt intpsant Heéthithomasin ppd Anigh ofithe sasttpinipssinal tract and

20% i b r . about 10% cal ci um
su|@§?§g ? f%%%%@%&gﬁﬁo%?éﬁygﬁgﬁ%'Z to 1096%thy

cel | ul ose, ory abpuls RUREIYbuGshit nd @el.egel}glrmuhﬁﬂns

enbodi nents provrde ropbust sustarned Tefease sofrud

dosage f erpdinﬁ Elg ‘?neﬁ(?ﬁfsége%& lgtfogghlﬂgérgﬂp d&%e tf&irﬁ@igy&‘ibed herein

200 ng of oxynorphone rochlori rom-about
ng 4re usdfalufor Bomuigtiaf ofolrygethmiposea Hyldiodkdpaticntde casend a formulation

f b 00 b 420 f ined . . .
o1 DU oo oy PRhCrlIRtS a0 e ARaf st R o6 dpisnt desorved

420hetgin afe el fr providing @l £asescabintyatyiniSiHhEMru® that pose a risk to
about 360 ng of a sustained release deljvery system

whelfg Petifat nfepeptdarpdpiicsiailire) Eyapples gswehfimghpiciussfor example,
fr ospiGosich8s dxfrforfRdt 41. 7% | ocust bean gum or

about 25% | ocust bean gum from about 8.3 to about . '
41. 7% x aberrabusgensiaited release dermudaiions asbielid dosage formsalescribed herein

£ R0 4T B0, LA S8 WD o ST

abothtrag@ficaty ¢ffeetipmarhownkt efthe asbusiasistainkd edkge fordlbfions of the drug

mesh sieve; .from about 20 to about 55% dexirose, o .
ADaE 3BTRS e ML v Gy gl while
sul demirahidaysifiaghe dnl 22etipedR%l ¢ affédtiv8hmount is an amount sufficient to

eliminate the condition or to alleviate the condition (i.e., reduce the symptoms compared

Y

to the symptoms present prior to administration of the robust sustained release
formulation).

While the formulations and solid dosage forms described herein can be
administered as the sole active pharmaceutical composition in the methods described
herein, they can also be used in combination with one or more compounds and/or
compositions that are known to be therapeutically effective against the condition.

Pharmaceutical kits comprising one or more of the drug formulations described
herein are provided. Pharmaceutical kits can, for example, comprise one or more

containers filled with one or more of the robust sustained release formulations and/or
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sul fate di hydrate; and from about 2 to 10% et hyl

cel lul ose, or about 5% ethyl cellul ose. Wen
wa@cdimsnidsered orally to patients the robust suBCHUS®A6/039781

rel ease fopnul ati ons descri bed herein exhibit the

followng in vivo characteristics: (a) a peak plasm

| evel of oxynorphone occurs within about 2 to about 6

hours after adm nistration; (b) the duration of the

0X phone anal gesj c ec about 8 to about 24
hoﬁ dgﬁqge %t)mstc%g:r{bgql g?rF]@etrgﬁi( H per comprise other pharmaceutical

bi °<§)Y1§}:!()|uﬁ@§, ldotwh ih $heBQ e %e@aﬂeﬁ’h&h? Whedive a@ﬁﬁﬁ Alc8AditiOn, and

an oral ly admi nistered aqueous sol ution of
oxyipirystioneionrsd. e t he oxynor phone conpositions
descri bed herein can be adni nistered as the sole

active pharmaceutical conpaqu mg%liﬂgs nmet hods

descri bed herein, they can al d i n conbi nation

¥Vlhte P aggﬁ R fo yﬁg%?éﬂé@%%@ g%f%hﬁ%ts@sr § 1m9r oﬁ (9119 &nd are not intended

pai n.
enmodmmeﬂmsunhaﬁﬂ&a¢pﬂkbébhkh¢s conpr|5|ng one or nnre

containers filled th one. or e S n

ol eas e SEYHBRETONS HEr e el eDytercd st e i g gosoee,

pr osoldtgieky ahi Bthkt pisysicathefidal PRbediesFMiIaLoUpEds, such as oxymorphone
phar maceuti cal conmpounds known in the art to be

théF@ﬁ@M?ﬂE@Fly ef fective agai nst pain, and
instructions for use. 4.6. Preparation of the robust

sustai ned rel ease fornulatiom&aéﬁﬁkiobust sust ai ned
rel ease fornul ati ons descri bé ereirn can be prepared

by wet granul ati @pe g %M&Tlmgﬁqh@@uggﬁ.@@@emgn s

descri bed herein can repare direct conpression
or by wet gr ashelivaryi systeof uslmgetllancvﬂﬁtlastlceihmse gramdation
enbodinents the sust ai ned rel ease fornul ati ons are

manuf act at | On : %\ﬁn@ %@H}éh ﬁéléa%g dgl?\pep}%}g{é?‘l w!n@ p%']!)gred according

wet granu ) onent
hy chbhﬂ’lplbwﬂumsm@ua(h Ctsthes.@dhermfncdm Heth Pgtieny Nos. 4, 994 276, 5,128,143 and

car Tor e eeR T B tntar TRy e o o

pol %mer S[uotﬁbicxa}lthafl gulm(gﬁ@()m@@w @érh@ﬂ@h Wmenmlrm CPtienes] Chicago,
W t one or nore |1 qulds (e. wat er ropyl ene
gl Yo Vergpates-size te3ie6 hige i S?rbesmf B eSO Peraiva inalded a #270

t h %eéh%lél‘é b el Fft @l smbh6: Wid $AMIBSS ih Fiabdren to pass through
mlled wth conventional equipnent into granul es of

t helfiwgpaticised Trhe|veeaghs fraction of xanthan gum particles passing through the sieves

(i.e., fraction of fine xanthan gum) was determined. Batches with known fractions of fine
xanthan gum particles were then prepared. TIMERx-N® was prepared by dry blending
the requisite amounts of xanthan gum, locust bean gum, calcium sulfate, and dextrose in a
high speed mixer/granulator for 3 minutes. A slurry of hydrophobic polymer
(ethylcellulose) was prepared by dissolving ethyl cellulose in ethyl alcohol. The slurry
was added to the dry blended mixture and the material was subsequently granulated for 4
minutes while running the choppers/impeller. The granulation was then dried in a fluid
bed dryer to a LOD (loss on drying) of less than 9% by weight (e.g., typical LOD was ~3-
5%). The granulation was then milled using a 1.0 mm (0.040”) screen. The ingredients of

the sustained release excipient are set forth in Table 1:
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delivery system Thereafter, the sustained rel ease
delivery systemis mxed in the desired anounts wth
w0 bh@sasieg? and, optionally, one or nore wetti ngPEDER1086/039781
one or nore |ubricants, one or nore buffering agents,
one or nore coloring agents, or other conventiona
i ngredients, to produce a granul ated conposition. The
sust ai ned rel ease delivery systemand the drug can be
bl ended with, for exanple, gh h shear m xer. The
drug can be flnely and honog ﬁb%dsly di spersed in the
sust ai ned rel ease[ JeI T PRIFRIING €PmpbRRiod anul at ed
conposition, in ap_anpunt sufficient to makefa uniform
batch of tablets,{is sGbmwou@u to tjiabl e%i ng iin a

conventi onal prodJ?%Tu1 |c tabt-gting;rachi ne at

nor mal conpression %g abo 2, 000- 16, 000
psi. The m xture shACHSRGE fﬁ ress%% tola point
where there is sub%é&ﬂ%ﬁ@fﬁiﬁ?lculty Wi hydr at i on
upon exposure to N@@“’Exenplarﬂ met Bdds” flor
preparing sustai neé Fhyl&zdlaloge| i verly syst ens
aredescribed in U SJﬁPﬂV§ﬁﬂmNos 94-29%6, 5,128, 143,

5, 135, 757, 5, 455,046, 5,512,297 and 5, 554, 387, t he
di scl osures of which are |q¥8 ol %5§g§9 reference
herein in their entlrefymvf Has Hesr™ expectedly
di scovered that the particle size of the hydrophilic

conmpound (e.g., xanthan gumExafupbc2 s t he robust ness
and integrity of the for sol i.d dosage
forms when t hé’l%%@&f)ﬁ@&%&@é@@S%% M@g‘? i's
wet - granul at ed W ghir Sfitahl USaY Svatél gthh@RtiofUCh as an

et hanol / et hyl cel | ose suspension. In particular, the

fracti qnods ﬁ@ﬁiﬂx—ﬂ/ﬁ()%@h@ﬁnﬁ@ r&ease dSITRYY %fste&rhﬁ@re@gepared
m crons in diameter) the hydrophilic conp

nd
( eacgordlmgamhqaam@dmes gﬁmwoéhqsn edmtsﬁa%tnr{éésf’%t% No. 5,399,358,
i nte taééd?lelegnht?yl%%%&@ 'ﬁ?ﬁ’s nblreet se formul ati ons and

sol'taPdésa or’ns prepared granulation with a
non- aqdﬁaﬂsmgmhMQmﬂmsﬁmhkamamﬁh@mmsbfﬁh@pmadtmwm%gumwﬁd

g;}cfw%fh]%ggﬁ? gfu%'lg]le’? 12 glrlg{lﬂlg%%%@\g%ﬂrg@ar% N rty li])g n{ilﬁlg the requisite

JURAltdrGh&Ban B, 196t Bdal@dm! edigassulfateandahimitol ia a high speed
prone to failure. Wien the fraction of snall xant han

gumixgEEramepies fSeminptes miile pHBITRP L ITBRFliiSevaicppas added to
:tglg 8% 168Th Alilntd LES R Irrﬁxt‘éﬁzj Was gr&ﬁl@at@@fo%lﬁ&hér@lﬁm@fe@ The

ust” an not prone to failure.” For exan‘p e, once a
t hgresiagiah Wasdben dredoh adlvslized 309er ¢F 2 kaah ok dﬁﬂ@ﬁaOD) of less than

rbtolutc ‘%e%y%v@ghte&yplcﬁrt(ﬁg’ Wg]s 54:R3&n ' 14159, The granulation was then
milled using a 0.065” screen. The ingredients of the sustained release delivery system are

set forth in Table 2.
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di aneter is net or exceeded, no change in robustness

and integrity of the fornmulation and solid dosage form
w0 2008loswnved (see Table 4). It will be appar eneCT/OSINE039781

skilled in the art that other conbinations of xanthan

gum particle sizes and threshold fractions may al so be

used to manufacture robust sustained rel ease

formul ati ons descri bed herein. For exanple, a

formul ati on conpri si ng xant han m particles smaller

than 45, 38, 32, 25, or 20 niekgﬁ§zin di aneter may be

robust whefi The ThreshghiR{-REIAChbmpb&fisn t NaN about

30% for el 5-25% or between about

10-20% A fornul a€pmposentpri si ng xant han gWm parti cl es

smal | er thaKafiBan Gdm 90, 106, 125, or 150 2 crons in

di amet er nplodist BednuGimwhen t he [t hreshol d 30 action is

nore t han abuhitci0% for exanpl @ bet ween afput

30-100% of chetuwaesiifabout 50-90% Robust negs and

integrity pfysdsst ai ned rel ease flornmul ati.ongga@nd sol i d

dosage forns granulfated Wi th a non-agueous sof ution

can be i nprovedsbyo¢@ndurRklptRgsstdge particle size

di stribution of the hydrophilic conpound (e.g.,

xanthan gum). Control of the particle size

di stribution of the hydrophilic conpound can be

achi eved, for exanple, by scrggmphd the hydrophilic

compound (e;gp, xant han gun) particles through a

si eve, (e.g.,Peepgratpnmafshstaingd syleaggifermulptippsand solid

particles s BaNw 1A ' .

m crons i ndirrghéea erf§ to ggg’gﬁ%ﬂr‘!%ﬂgﬁﬁség@c gg?aﬁ‘gtgs}l,m

and co nbA Qﬁ#dﬁ%‘&éef&&%rﬁgﬁhlﬁ%ﬁ'% pﬁ}i}%eeﬁlbg%gre%ﬁﬁg LinBfdd fsulfate,

particles of a desired size can en be “used For

contrb Rt SMCOBR 0 (Biliedted ddioponatatimetGelintoke J& Sthhbinst LP, Patterson,

}81;3&%}5 R]%ﬁﬁ) (rf}%: Eﬁ@gﬁ%—g\g @‘g)lr g'h\l’/[ggéﬂ\@%%e]é &%ﬁér‘é@%@g@ﬁ a #20 mesh sieve.

manteadtudreihul fRtehPoS o INESTRED Addlefthdi| EMHR NBRMWHTIMERX-M50A®,
in which case no screening or other process

. r ing is .
r equiphae acridingde Rupeples handdemstivehe W@Eﬁw‘ﬁé‘&f?ﬁ’d forali igutes in a
a %{s&@mﬁw P& BleflihGsid P Bidnabt Iy VS H6uRAS 1A ARG rate, NF,
particle size, mean particle size, mninumparticle
si Z&S Rraxnalify Brétetson| Mevg York) vos addeddortiinmizitol and dreguikjure was
can_be recei ved from.an.external source, for ~
o Cueh BRI R P PR ey B b o ML R e amd -1
SusK@ahareskss eh e abéct fedss veny 5/4§sioand standsed egrecaviibeatled edge tooling.

W t ter or an .
ﬂev}iarla?tablet comgosition is listed in the Table 3.

Table 3
Tablet Composition
Component % mg/tablet
Albuterol sulfate 17.9 40.0
TIMERx-N® or TIMERx-M50A® 71.4 160.0
ProSolv SMCC® 90 8.9 20.0
Prav™ 1.8 4.0
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ot her aqueous solution, the particle size of the

hydr ophi lic conmpound (e.g., xanthan gum does not
wappsassosd af fect the robustness and integrityPOf/Us1ve6/039781

sust ai ned rel ease fornulation and the solid dosage

form (see Table 5). The average particle size of the

phar maceuti cal formnulations before tableting is from

about 50 microns to about 400 microns, or from about

185 microns to about 265 mcrons. The average density

of the pharmaceutical fornul 4i's from about 0.3

g/m to aboutpiBofutidnProfiR médsRFEnIRST sBli@ dBéaEe f6i8ns

about 0.7 g/m . The tablets fornmed fromthe

phar maceut i cal f o¥ifuyaidhdeamguets 9éfine xanthan gum about 6

to about 8 kg hardness. Wen the tableting step in

maki ng Bhwiteselsulfatd tablgjewith TRMER: NG and TBYERarMeA R shstgined

parF QUL Bk N ity S SR IEERRTER  DiodBiution prosis

x aof fabletsguony edhescdnBingal TSR Appdietus 0 dissélogsstestadin 900 mL of 50 mM

di ssol ution opert.i of . t sglid dosage.form In X

s oH%ta%*H%HIP%E’:’;ﬁI%?Uf%% B ol ot rimosSetah el e B i series of

ansdnfI&y ofG86& 10PRPMEE withdlafA%E pRAGe ik infeBfal SRRRNBES0d of up to

the inner core conprising the drug can be coated wth

a $hBewbned release film which, upon exposure to

l'iquids . fron g .

sust ai e e AR Bl hs HARIIDy 3 APEE ing g Wator

r eBpaseirg®4diliSrngluoon®ra 250 mtn) (@agtivelest) pecededibysothehb@enex®

Py PRI R 5B 2 SRR sHREB o P Bisngh was set 0 226
t h8mS ge nabile phade tb@ sl offbieBR: bhi@ortiils: Hpihelk]Gn RSN §138Iv ratios.
used j n_the sustajned rel ease delivery.

: ; : _system
Ex&RpPES crptsimdort tiBhyasing appé |H&Id§1ﬂalpwpetw acid in 1 L of H,0.
ce :
car o gnes pPeirasdy O TR S s, T
matl@enndhsthe peicantpgruidsug wlegsed at eddhuintepeing dlad @ineentration of the

pht hal a ydroxypropyl net hyl cel | .ul ose pht hal at .
POt R B R et St o i RpmighoRpt Ghiderd soluon.
phithataddid soR@loy RBk préparcd MY AioR g ABehd yedbdteeMulfate in 100 mL of
acrél ic and/or nmethacrylic acid esters, zein

( aPOR gptarsinRERASREAF B ALASD £ Hhep SHROTEE) MLy hp aglution and
hy g8 heh &8 6%[? ggh %r@opﬁdeﬁd\/fl Atk sinx ljfbrgﬁlﬁité heEeeb 4Hye

hydr ophobi c ymer can or exa
Results of dissolution experiments with tablets made with alcohol/ethylcellulose-

granulated TIMERx-N® comprising xanthan gum with different particle size distributions

are shown in Table 4.
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met hyl cellul ose, ethyl cellul ose, or propyl

cel l ul ose. The robust sustained rel ease fopnul ati ons
w@amshesogdat ed with a water insol uble conpoundP€DUS2006/039781

wei ght gain fromabout 1 to about 20% by wei ght. The

sust ai ned rel ease coating can further conprise at

| east one plasticizer such as triethyl citrate,

di butyl phthal ate, propyl ene glycol, polyethyl ene

glycol, or m xtures thereof. The sustained rel ease

coating can al so contain at | dable bne wat er sol ubl e

conpou %ust%ﬂféa as pol yvinyt pyrroiTdores,

hydr oxyp) I%QQ’ t hyl cel | ul ogeslbwerohsdfate eeleaskdr eof .

The sug riel ease coating can conprise at | east

t
one wat éi?ehg%P' bl e cC[\iMELIth@w(eﬂmmMyMﬂulmgxhnulatelm

to about ﬁﬁn h\l wei-aht —examplh e an—a Lt

gy ASZAN- YA = a) TTOUTTC U

about E/E tlWélght. The sust ai ned reIe se coating can
be appl|i fing tlhe drug core by spraying an agueous
di sper i SHBAN tihe wat oF gons Bl ok ¢ 45 Q0P UBdypNEE2HAE 88.8%
drug coregulbhe |[drag gore can be a granul ated
conposilti onr made, for] exanple, by dry or wet
granul at i #imef |m xed powdens of drug and at |east opne

bi ndi ng agemt; |byoxdatvag anifnent ibgad w68h| am.or pig 1.9
and at || eapp, orle, §i idi Dgoagenky Or by 3phLONI 4489|990
m xed powders gf an drug and at least one spweron|2|ng
agent . |ExénBFarly bindi ng agefttd iinéffde 443 | 449 | 435
hydroxyprqpmknethylcelIulose518E>eﬂmBa ysspher 8h8 zi ng6.7
agent s |i ncl ude [m crogrystal{line ¢ellul oses. The innper
core can Be& tlabl et |made by6§8npré§§i g6?ﬂe g?%ﬁu e$6.7

or by ¢onpyggsiing a gowder jcgpwriisyog a g589; 19501 hgo g
enbodi nents, the conpositigns conprising at |east one

drag and & Wsst|ai ned |rel eage8él ijvésy system &l 89.8
descri bed eiln, are coatedyw,th ust g ped eas

coati ng, gzﬁﬁescribec herein?%?n s???l o?%a §§ﬁ 94.5
enbodi nentxhrst He conposi ti onK0CONPP6.6i Ng9&@P | e2&3 pnéd7.2

drag ar ustl|ai ned |r el ease iV y m
descrlbed§%§§ iln, are coatedu&fih ggﬁv rgéﬁoaigiz 98.7
pol ymer, as described herein. In still other

enbodi nents, the

-h

Tablets comprising 13.7% and 27.9% of fine xanthan gum in the
ethanol/ethylcelluose-granulated TIMERx-N® released nearly the entire quantity of drug
almost immediately. This is an example of undesired dose dumping. Tablets with 31.6%
or more of fine xanthan gum dissolved in the expected sustained release manner. The
data in Table 4 indicate that there appears to be no substantial difference in dissolution
profiles of formulations containing between about 31.6% and about 88.8% of fine
xanthan gum particles.

Results of dissolution experiments with tablets made with water-granulated
TIMERx-M50A® comprising xanthan gum with different particle size distributions are

shown in Table 5.
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conpositions conprising at |east one drag and a

sustai ned rel ease delivery system asdescribed herein,
wae@soewted with an enteric coating, such as ceCT/UBS€039781

acet ate phthal ate, hydroxypropyl net hyl cel |l ul ose
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of such drugs 1 nclude, for exanple, opioids such as
oXy nor pleyigparishioft did3ukition prlfidds € thbiedd @asisingy TIMERA-N@sthat were
an descri bed herein

d solid dosage for e useful far
tr éa%r}wf@ﬂgefﬁ SHdT 915 ‘(““ét EOMPIBRIIR OF V) gga.r@éepq B tﬁg tablethe step,

andhgs %{T}dﬂhﬁﬁé‘s@ b bRt ?Eéa@fpfé%' seadifive BixbRGhL Y@ particle size when
amount of the robust sustained rel ease fornul ati ons of

t hethelteblyts ase granufasfuesdibyidireetisempeession b refidiea)theygrgmanufactured

patl;ye\%t g\f\g}ﬁla?igﬂl (f“alglglg Wmtfﬁhgﬁmlcemwsggranulated TIMERX-N® with
27.9% of fine particles had desired dissolution profiles when tableted using wet
granulation, but not when tableted using direct compression. Direct compression of
ethanol/ethylcellulose-granulated formulations produced tablets with desired dissolution

profiles when the fraction of fine xanthan gum was more than about 30%.

Example 5

Ethanol resistance of solid dosage forms with variable amounts of fine xanthan gum

Tablets of TIMERX-N® formulations of albuterol sulfate were prepared as
described in Example 3. Dissolution profiles of each formulation were measured as

described in Example 4. A medium of 40% ethanol and 60% 0.1 M HC] was used as a
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SUlrlREGuor WNI CNMMas dosage, spi ubi ity and jot ner

physifig@chem cal |propertiies sjmlar {to opiqgids, sugh as

oxysmiphone and | oxyecodones, Exanpl e |1 Prepgration gf . 86% in

T| MERRIN( 1 28%uist ai fjeq rlel gase 386In vieddedy gt efdbaisi ngo%in | 400,

ef HHWIB‘F‘P‘H Hpffee] | ghase |guanu] &80 (LOEerof| FHivee - NeYHT | Ethanol

sust’f''fBd |r el ease del i very system were prgpared

a:cohgj'eng to the procedures related to thgse

| premg Tf TeU T U Sof gt 8Tt Nos. 4,994,295, 15, 12§, 143775 15.8

apd é‘),}g54, Sgg [ ncg[ porat ed herein by refdrence in

t hei r'benti|r 884 : 26.8 38.1 29.6 25.5 21.5 24.1
2 hrs 99.8 99.5 45.2 515 46.9 40.3 45.1 34.9
3 hrs 99.8 99.5 58.7 63.6 60.2 53.0 57.9 44.6
4 hrs 99.8 99.5 69.6 76.9 70.9 63.7 67.7 52.5
6 hrs 99.8 99.5 86.5 92.8 85.4 78.0 81.5 66.0
8 hrs 99.8 99.5 96.8 99.0 94.2 87.6 89.4 74.2
10 hrs 99.8 99.5 1033 | 1017 98.9 96.6 94.3 80.9
12 hrs 99.8 99.5 1059 | 1035 101.7 103.1 96.9 85.5
14 hrs 99.8 99.5 1080 | 105.0 103.7 106.5 98.1 88.9

Tablets comprising 28% of fine xanthan gum in the ethanol/ethylcelluose-
granulated TIMERx-N® released nearly the entire quantity of drug almost immediately.
This is an example of undesired dose dumping. Tablets with 35% or more of fine
xanthan gum dissolve in the expected sustained release manner. The data in Table 7
indicate that there appears to be no substantial difference in dissolution profiles of

formulations containing between about 35% and about 86% of fine xanthan gum
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fine particles were prepared according

TI VERxecNGOA¢ refativa quantisionelelie grefisptsised mgpatr% 816 Sustamed release
re t n gum |ocust bean gum
Caﬁ%&g%&%ﬁﬁggﬂ%lﬁuﬁ.nﬁ%ﬂ%% in a high speed

m xer/granul ator for 3 n1nutes Wi | e runni ng
choppers/inpel lers, water wasTaide8d4 to the dry bl ended

m xture, and the mxture was granulated for another 3
mnutes. The Excipient % of Formulation
Locust Bean Gum, FCC 25.0
Xanthan Gum, NF 25.0
Dextrose, USP 35.0
Calcium Sulfate Dihydrate, NF 10.0
Ethylcellulose, NF 5.0
Alcohol, SD3A (Anyhdrous) (10)
Total 100.0

Tablets comprising 40 mg of oxymorphone hydrochloride were prepared using the
controlled release delivery system shown in Table 8A. The quantities of ingredients per

tablet are listed in Table 8B.
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Example 7

Extraction-resistance of powdered sustained release oxymorphone tablets

Tablets of TIMERx-N® sustained release formulations with 40 mg of
oxymorphone were tested for abuse potential in an intravenous route of administration. A
person, such as a drug addict, trying to abuse the formulation, may attempt to extract the
opioid from the tablets and inject themselves with the resulting solution.

Tablets of TIMERX-N® sustained release formulations with 40 mg of
oxymorphone were prepared according to procedures in Example 6 and ground into
powder. In the water extraction test, the resulting powder was dispersed into 30 mL of
water and stirred for 5 seconds. In the 95% ethanol/water extraction test, the resulting
powder was dispersed into 15 mL of 95% ethanol, stirred for 5 seconds, and then diluted
with an additional 15 mL of water. In the 95% ethanol extraction test, the resulting
powder was dispersed into 30 mL of 95% ethanol and stirred for 5 seconds. In each test,
the resulting solution was allowed to set for 15 minutes before being filtered through a
paper filter. Oxymorphone recovery from the filtered solutions was measured using
HPLC at 40°C, using a Zorbax® XDB-C18 column and a UV detector set at 230 nm.

Recovery of oxymorphone from each test is shown in Table 9.
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Example 8

Dissolution profiles of sustained release oxymorphone

tablets in the presence of beverage-strength ethanol

Sustained release 40 mg oxymorphone tablets were prepared as described in
Example 6. Dissolution tests were performed on sets of 12 tablets in 500 mL of 0.1IN
HCI and ethanol/0.1N HCI solutions at 4%, 20%, and 40% ethanol concentrations.
Oxymorphone release was determined by HPLC as described above.

Tablets remained intact throughout the dissolution tests in all media. Mean
concentrations of oxymorphone released are shown in Table 10A. Similarity factors (f2)
for the ethanol dissolution media against the 0.1N HCI medium were calculated using
standard methods and the results indicate that the drug release rate is inversely correlated
with the amount of ethanol in the dissolution medium (Table 10B). An increase in

ethanol content of the dissolution medium moderately decreased the drug release rate.
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Presence of 20% and 40% ethanol in the dissolution medium slowed down the release of

oxymorphone, which was still released in a controlled manner. No dose dumping was

observed at concentrations of ethanol between 0% and 40%. Therefore, tablets with

sustained release formulations described herein release oxymorphone in a controlled

manner in the presence of up to at least 40% ethanol.

Table

10B

Similarity factor (f,) for dissolution profiles of 40 mg
oxymorphone sustained release tablets in 0.1N HCI and ethanol

solutions

Medium

4% ethanol

20% ethanol

40% ethanol

Relative to 0.1N
HCl

97

60

45
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COMst3ivadl] PROMHLAB038sHe, TOSiEndatdifdaNReaX 388 f@ReddMurs and 10 hours
exhi bi t robust di ssol ution properties, and dissolve in

a sufrdpsiesl rel ease manner in the presence and absence

of bever %oﬁ—é}éogug gb Prégjéug%%%(} rrr%l%g %lle?sf xgexp aﬁng-{f\‘l{i %%1158 Un %ur separate

I
robust sU re 6ne 1 ormj
occasions with 240 mL of: A) 40% ethanol, B) 20% ethanol, C) 4% ethanol, or D) 0%

ethanol. Serial blood samples were obtained from 0 to 48 hours after dosing. Plasma
samples were assayed for oxymorphone. Pharmacokinetic parameters for oxymorphone
were determined using non-compartmental methods for data evaluation. Point estimates
and 90% confidence intervals (Cls) for natural logarithmic transformed Cyax, AUCq4, and
AUC . were calculated using Least Squares Means (LSMeans). Any treatment in
which a subject vomited during the dosing interval (0-12 hours) was excluded from the
primary pharmacokinetic analysis.

Thirty subjects were enrolled in the study. Twenty-five subjects completed the
study, meaning these subjects received all four treatments. Subjects who vomited within
the dosing interval (0-12 hours) were to have that treatment excluded from the

pharmacokinetic analysis. There were 10 subjects who vomited between 0-12 hours on
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and solid dosage forns A controlled rel ease delivery
system was prepared by dry bl endi ng xant han gum

wo omastsobean gum cal ci um sul fate di hydrate, apdr/us2006/039781
dextrose in a high speed m xed/ granul ator for a few
m nutes. A slupy was prepared by m xing et hyl
cellulose with al cohol. While running
choppers/inpellers, the slurry was added to the dry

or AIREHE AR o8 § IS Wit s R o1 gy O samens

of B ?ﬁﬁ%)@ﬁﬁﬁiofi bidte RO ‘h@ﬁubﬁ@dtgﬁho vJ RfeD6PIRdbkAENOT (MRethanol) or

then ml'led using a screen. The relative quantities of

t heD (Mg etanelnt Meyspldsmacopeapumtiontime dotpsfornsash dreptajeah secluding
del (A& 84 s

Tab)

'u}é]t%&yda%y Ro§ q‘tr%ﬁtﬁlfb{ 1‘°ftc1%ds]pbf3

oxynor p

one

}?10%& oc oerlllde

wer e prepar ed usi ng the cont r‘ﬁhlbledlrel ease delivery
system shown in Tabl e 8A The quantities of

i ngriedients per tablet are sted T 8B. Ta
Earto) S Bxpparpb e i - SyeaieBisens (uufink Sl S el tpemn
rel gase oxynorphone tab)] ets Tablets of TI I\/ERx N(r|)
sust|ailiree |r el @4sthandr nuj at “oneghavol h 40 290 ethanol 40% ethanol
oxynor(phone wer®=2%st ed| f or @528e pot/ent iIBF20n an (N=15)
i ntrlavenous route of adm nistration. |A person, such as
a drjudddi ct, €P3ng tp abud@Othe formul &ilon, may 0.000
at t gnpss 11,0 ext Bgiagt he ppi oigofiom t he t abi efps ard 686.880
i nj gct thensel ves with the resultlng solution. Tablets
of I RERK-N( r ) 14§88 ned r eR&IL88f or nul atI0GAL! wi t|h 40968.407
ng of%wwor phmemlere pr egme@mgcm di ngpey @58 2520.593
pr ogedur e6an into %Vg .o lin t
wat gr lglft act i ﬁlg?@ 9%&92 ng pomglg ' %s %‘30'867
di spger.sed |i nt 01736.72(L of vvat 63785@60! sti|rrezB5R600 5 2746.200
secgnds.. . I n th 6 et hanol fyatgr extiractign.g est. th8gs 000
resul ting |po wderg%s di >pers&% into 15 n%ﬂd'op 95% '
et handllus sti rred4fdr 5 secomd,048nd then2ldP7dt ed \wi t RB556.667
an gddifd onal 43088y Of pat efys4lggot he |95% gk hgaol 2416.000
extrlaction test, the repulti n(%
5 hrs 1800.600 400 1768.700 2402.533
6 hrs 1681.080 1877.440 1591.350 1944,933
8 hrs 1262.880 1517.480 1359.550 1061.200
10 hrs 1002.800 1187.000 1162.000 889.200
12 hrs 1429.316 1489.280 1420.050 - 1223.667
16 hrs 876.800 872.760 958.400 854.067
24 hrs 443,872 451.920 403.305 407.933
36 hrs 254.988 238.020 241,980 261.647
48 hrs 95.180 99.976 85.675 116.207
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powder was di spersed into 30 nL of 95% et hanol and

stir

red for 5 seconds. In each test, the resulting

wa@odoanison’ was al l owed to set for 15 mi nutes bePCT/ES2006/039781
being filtered through a paper filter. Oxynorphone
recovery fromthe filtered solutions was neasured
using HPLC at 400C, using a Zorbax(r) XDB-C 18 col umm

and

a UV detector set at 230 nm Recovery of

oxynor phone fromeach test is shown in Table 9. Table 9

w}e/:ﬁ%t?s 1%%?8&?’?68 rﬁ)ﬁ Lhe éj?lal'l aco 1Hétisﬁ 2 ert«%'ﬁ% an %%%sgxétn‘gﬂn}o’ﬁable 12.

xant han gumin which at Ieast %8%%2f particl es can
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oxynnhﬁhone was, 1 el e aO©e@ndrphénewsdatitiend {dxeladih subjeetsttBs. vomited)

To m %“5ﬁﬂ§§3 y| dropping a tablet into 95% ethano
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ul gted ghFulILT MVERYs 6T ) W'th3>5§'8®t harn 9“@%1% wh ch 33350

y di|l uti Wt h
ide a 47.5% e oI ut|i on(f)1 91) t hi|s §<Ipe|)| ment , (870)
oxingtely 11- 15@6 oxynDrphiE@ wag relgﬁsed nto ,,
8

) nyt (0.5-12.0)

ered sustai ned oxynor ghone tabl ets

east 0% of e padncl eg canpass tihr qusdaap #270 (11864)
sieve, therefore, resist|l extraction in nore than

p@b@alt,,flﬁgh/ﬁbuse SERAAT | 0. Exasmadge 8 |Di sg@hition  36034°

| es of susta nechgs@g)ease ?QM@% horle t@kdsefs I n (11388)
presence of beverage-strengt angl Sustai ned
ase 4@, /g9 oxyhorphepe tabl etsowere grepaogt as 10.7°
ribed in Exanple §3spPissqgluti@m)tests wahe) 4.7
ormed on setsjof 12 tablgts in 500 nL of 0.1N HC
et hanoN/ 0. 1IN HCl sofutions at 4% 20% aas 409 25

et hd
det €
rend

NALdiHQRE BNEd @bdrelf: TXYNOr phone rel ease was
ryyed by HPLC as descri bed above. Tabl ets

iped i ntact throughout the dissolution tests in

al |

medi a. MEan concentrations of oxynor phone rel eased

ar e5&daic mBan'ABbE(GINDR) arldl 90% aT Fdrithdsa élegir@ntsfiz which subjects

completed the study without vomiting between 0-12 hours are shown in Table 13.

Table 13

Oxymorphone treatment

Pharmacokinetic | 40% ethanol/0% ethanol 20% ethanol/0% ethanol 4% ethanol/0% ethanol
Parameter Ratio 90% CI Ratio 90% CI Ratio 90% CI

Craax 1.703 1.476,1.966 1.309 1.151, 1.488 1.073 0.952,1.209
AUC, 1.129 1.03,1.24 1.040 0.95,1.13 1.055 0.97,1.14
AUCq.ins 1.127 1,03,1.24 1,010 0.93, 1.09 1.022 0.95,1.10

The mean plasma concentration-time data in Table 11 show that the 40% and 20%

ethanol treatments produce higher plasma concentrations during the first 4 to 6 hours

compared to the 0% ethanol treatment. The 4% ethanol treatment mean plasma

concentrations were similar to those for the 0% ethanol treatment. All data were
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for the ethanol dissolution nedia against the 0.1N HC
medi um wer e cal cul ated usi ng standard net hods and the

w0 e@alos®47 ndi cate that the drug rel ease rate iBCT/US2006/039781
inversely correlated with the amount of ethanol in the
di ssol ution nmedi um (Table 10B). An increase in ethano
content of the dissolution nmedium noderately decreased
t he drug release rate Resul ts of dissolution
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(O@betEanoh& were 97, 60 and 45 the 4% 20% and

40% e RdRo %|P&ﬁsmaﬁgncep%§5>éétm%4t§z for PR TCAGRA OV

t ablefuSioh &R %mﬁﬁl\g%@%‘mﬁ{ memgiehaconcentrati ons of
et hanol and do not dose dunp in the presence of at

| east up to 40% et hanol. Exanple 9 Effect of ethano
on bi oavailability of oxynorphone from sustai ned
rel ease oxynor phone tablets Healthy volunteers were
used in a study to assess the pharnacoki netics of
oxynor phone 40 ng sustai ned rel ease tabl ets when
co-adm nistered with 240 nL of
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40% 20% 4% and 0% (water) ethanol. The study design

was a random zed, open-|abel, single-dose, four-period
wer@s®eneT in 28 subjects. To block the opioi dPef/UBNE039781
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Mean plasma concentratlon-tlme profiles without excluding treatments (n=25) in

which subjects vomited (Table 14), showed the 40% ethanol treatment with a secondary

peak at 5 hours, which was not clearly evident in Table 11, where only 15 subjects were

represented. The 20% ethanol treatment (n=25) appeared to be similar to that of Table

11, where there were 20 subjects. The 4% and 0% ethanol treatments represented the

same sample of subjects as those in Table 11. As previously indicated in Table 12, Cyax

was the only pharmacokinetic parameter that appeared to be directly related to the ethanol

treatment (Table 15).
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Mean oxynor phone plasma concentrations (excl uding

subjects with enesis) [pg/mM] Tinme 0% et hanol
we@twaneo420% et hanol

40% et ha

nol

4%

(N=20> (N=15) Ohr 0.000 4.200 1.115 0.000 0.25 hr
316. 248 269. 400 255.910 686.880 0.5 hr

1067.
2067.
2630.

hrs

1854.

1838.
2402.
hrs

1002

1489.

958.
36 h
99.9
phar
Tabl
t hos
W th
13.

1218. 988

(hr) (N=25) (PeERBY2006/039781

048 1307.611 1968.407 0.75 hr 1572.360 1469. 992
158 2520.593 | hr 1716.480 1556. 372 2135. 500
867 1.5 hrs 1726.720 1785.560 2352.500 2746. 200 2
1930. 840 1944. 920 2442. 00§,8K6GE. 000 3 hrs 1694. 800
040 2179 _750 ?RRG 667 4 hrs 1450.800 1754 880
400 2416. 000 =
@’[‘h‘n“s 16 gglo%@%e ﬁ%m%gg‘ff‘ﬂgﬁg}‘g'@%*ﬁ“ vomited, N=25)
ng TEgepki .4&0«1@5&n5 R0%06ha@D0| 18%hethanol | 0% ethanol
Bramegey | 1162. 000 889. 200 12 hrs 1429. 316
280, pAZD. 050 12231967 16 hr 381876. 800 82364/60 2373
400 854.067 24 hr@g2843. 872 45227920 #03. @057)407./933 (870)
s 254.988 23§. 020 241.980 261.647 A8 hrs 95. 180
16,85 675 116.|207St#x i st cal Zhal yses of 3.0he 2.0
macoki neti c par a@eter® are (P7e88hted i (.0FEe 12. (0.5-12.0)
e 12 Geonetrid nmean ratijps (GWR) and 90% Cl for
e Alteaeabmtls iln WAI@A supj ectl§lTonp| et eddithe stjudy 33350
out vomi ting het eEH2D- 12 héldt&d)ar e| shdwP3Bh Tgbl e(11864)
Tabl e 13 X
AUCqns, pg h/ml 37128° 34677 37551 36034
(14803) (13432) (13452) (11388)
t,, h 11.7° 9.9° 10.4 10.7
(4.5) (3.1) @.1) @.7)
N 25 25 25 25
"n=22
n=23

GMR data shown in Table 16 indicate that increases in Cyax were 62%, 15%, and

8% for the 40% ethanol, 20% ethanol and 4% ethanol treatments, respectively, as

compared to the 0% ethanol treatment. Changes in AUCy.; and AUCq.ir ranged from -

10% to 7% for the ethanol treatments as compared to 0% ethanol (Table 16). The 40%

and 20% Cmax, AUCo.;and AUC.ixr increases were lower when subjects who vomited

were included.
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The nean plasma concentration-tine data in Table 11
show that the 40% and 20% et hanol treatnents produce
whe@hessopt asma concentrations during the firstPdr/us2086/039781

hours conpared to the 0% et hanol treatnent. The 4%

et hanol treatnment nean plasma concentrations were

simlar to those for the 0% ethanol treatnent. All

data wereconparable from 16 to 48 hours after dosing.
Secondary peaks were observed at 5 hours for the 4%

and 0% et hanol treatnments andrtaglehgurs for all four
treatments. At h_DJIrJh the 40% et hanol treatnent nean

pl asnma ConCenb&%b@ﬁoﬂﬁﬁea’&h&h@iﬁclhﬁ‘iﬂ@Stﬂ)%cts‘]v%o x@ﬂnt@@%—%)

fromO-5to 6 hours. the concentratron then dgr-llnp

and was | ower thar40t/¢h®hm0her i hr e@0t% ethamdnt s |at 8 4% ethanol
12 howasme@ray wagO0Ydethamal y phar ne/@bkéthatol c par anet/@¥e ethanol

() 4.

t hat |appear ed to e GrE T ebatedrt ot heetthagok _
treatnent_(Tahl Z{a%) Dk ne RAGe L ?ﬁé\/\gll Thpe | 0% cCI

13, i/tCogan be |sdéR3 t haB6t, hd3] ncitddses 0i903, CdaXk |wer 877 0.905, 1.281

70% 3\11% and | 7ok 0r | they 4Q%6 et hagpl | 89%%“3”0' d| 087,131
4% et %%6 treat nents, respecllvem\./"C ar ed tot e

0% et 1" treaflréht | Thanges i A9NUCp- P 7and?AUCO1 O#t 0.85,1.26

ranged from 1% to 13% for the ettranol treatments

conpared to 0% et hanol (Table 13). Other than Cmax, no
significant differences for the pharnacokinetic
parameters were observed anpbng various treatnents.

Anal ysis of all subjects regBkainpled0of whet her they
vomted is presented in Tables 14 and 15. Mean plasm
concent EHe¢toh foddan kisavilabilite at4) mgesustaiwad relgaserpgymorphone

any excl usi t% td Sa ¥27Th %&gnﬁ{ ghmq%éd?atz% egse tablets

14. Tabl e 14 an oxynor p sma concentra

e ot UL R AU AP B3 T TF bt v

( NE2&gva{l =R )of fidtindd relebde 40. 10§ 0x vin@PhorB .t@8&s BaD@nibr@mne

LOGTGHR 1509-S{ 878 77510758 O PP 76BN g8 g ppen-label,

1718 Ad-doREblir-d crossover in 28 subjects. The 40 mg oxymorphone sustained
release tablet and 4x10 mg oxymorphone immediate release tablets were evaluated under
fed and fasted conditions. To block the opioid effects of oxymorphone, naltrexone HCIl
(50 mg) was administered approximately 12 hours prior to each oxymorphone
administration. Subjects were fasted overnight for at least 8 hours prior to dosing. For
the fed treatment subjects were served a high-fat breakfast and were dosed 10 minutes
after completion of the breakfast. Each dose was administered with 240 mL of water.
Subjects were not permitted any other food until 4 hours after dosing. Serial blood
samples were obtained from O to 72 hours after dosing. Plasma samples were assayed for
oxymorphone. Pharmacokinetic parameters for oxymorphone were determined using
non-compartmental methods. Point estimates and 90% Cls for natural logarithmic

transformed Cppax, AUCy.;, and AUC.ipr were calculated using LSMeans.
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| hr 1716.480 1556. 372 1860.552 2640.640 1.5 hrs
1726. 720 1785. 560 2045. 680 2481.396 2 hrs 1930. 840
wQ 2008/0950@7 2138. 240 2208. 060 3 hrs 1694. 800 185HCTDUS2006/039781
1981. 320 2166. 160 4 hrs 1450. 800 1754.880 1720.920
2152. 960 5 hrs 1800. 600 2002. 400 1695. 680 2635. 628 6
hrs 1681. 080 1877.440 1481.040 2311.740 8 | i-s
1262. 880 1517.480 1226. 040 1259.644 10 hrs 1002. 800

1187.00Q, 1024, 568 866. 844 12d grs (%421%?316 1?89. 280 . |
1250. 080 GB-B1ssubiscls campleteddbpstagy Tsoneuplasgip concentration-time
69218181 A NS A3 Bifhufidts BEheIpRaitidd redd8e HBRt #24h&BBin Table
238. 020 227.056 233.728 95.180 99.976 80.784 97.752

Medd. pl asma concentration-tinme profiles wthout

excl udi ng treatnments (n=25) i’EalWQi 9h subj ects vom ted

(Tabl e 14), showed the 40% et anoI1 treatnent with a
secondary pj&k at—5—hoturs—whi-chr—was—rot—ctearty

evident in Table 11, |wher e Neinpoxtiborphbpegdasmayenentrations
represented.| The 20%|et = APRERY
Lo be it L Lo thatl or Hoaseei FAke GOTEhoRARRRIGfemi
subj ects. The 4§4,and |0% et haggli.dreat ments represgipt ed
the sane sanpl ejpy sybjects as those in JTable 11. As

A A 1

previ ousl y ipndicatedtn—TFable—12—Crax—v
phar macoki neti c Parareter thaf%8ppeared to be di rfe® 1y
rel ated to theO@hanal treatmédf (Table 15). Tabl €.225
GWR data shown 0!5?}1 abl e 16 indiggate that|increasggojin
Craax were 62% 15% jand 8% for the 40% et hanol, 20%
et hanol and 4uPéfhandl treat méfes, respettively, 1}
conpared to the 1920 et hanol treatnent. Changes in 261
AUCO-t and AUCOljslhr;;‘ rlanged frg.rpg- 3.48
2 hrs 2.18 3.65
3 hrs 2.00 2.86
4 hrs 1.78 2.45
5 hrs 1.86 2.37
6 hrs 1.67 2.02
8 hrs 1.25 1.46
10 hrs 1.11 1.17
12 hrs 1.34 1.21
24 hrs 0.55 0.47
36 hrs 0.21 0.20
48 hrs 0.06 0.05
60 hrs 0.03 0.01
72 hrs 0.00 0.00

As shown in Table 17 the fed treatment produced higher plasma oxymorphone
concentrations during the first 8 hours compared to the fasted treatment. The mean
plasma concentrations for both treatments were similar from 10 to 48 hours after dosing.
Secondary peaks were observed at 5 hours for the fasted treatment and at 12 hours both

treatments. The mean plasma oxymorphone concentration-time data or the fasted and fed
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10%to 7% for the ethanol treatnents as conpared to 0%
et hanol (Table 16). The 40% and 20% Cnax, AUCO-t and

WQ\RKOBA#FR7 | ncreases were | ower when subj ects wWhOT/US2006/039781

vom ted were included. Table 16 Exanple 10 Effect of

food on bioavailability of 40 ng sustained rel ease

oxynor phone tablets and 4 x 10 ng oxynor phone

i mredi ate rel ease tablets A study was perforned in

heal t hy volunteers to assess . the effect of food on the

b1 SRR FthmHF%‘EFle]ﬁf‘%‘?éé’l?té FES8eVR Feploky n%htepfﬁ@ fgatment
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10 'ng). The study design was a random zed, open-| abel,
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oxynnrpﬁone | iate rel'‘ease tabl'ets Were eval uat e
undeatniedtk. and fasted conditions. To bl ock the opioid

ef fects _of oxynorphone, naltrexone HO (5 ) S
2 ni SOOTeRIRER R PREReR PSR G P tlmeipgfefﬁ?g%éﬁ@mﬁed and fasted

OX WS 8 infHealafeable@R oxbBiRehStaBRE 4 kaDBE) are shown in Table
overnight for at least 8 hours prior to dosing. For
thd8fed treatment subjects were served a high-fat
breakfast and were dosed 10 m nutes after conpletion
of the breakfast. Each dose wpg,aqggi nistered with 240
mL of water._ Subjects were not permtted any other

food until 4 hours afiter dogififoxysBkiidhe Ph@Rfcohaiiilafisn
were obtained fromOi{to 72 hours after dosing. Plasma
sanpl es wer e assayed {f or oxdHb} wadRexymERhergdHNsth il
par anet ers f{or_oxynor|phone Were determ ngd usi Ng
non- conpar t nedi@f btihods. PEPHEd esti nat ps and 908%9C s
for natural Iogaplthm c transfgpmed Cmax| AUCD-t,, gnd
AUCO- i nf werle cal cul gted using SMeans. Twenty-five
subj ects conpl 82841 t He study. >Phe nean pl| asma 1.79
concentrati on- phisgy, ddta for thegfasted apd fed g59
treatnments fior the sustained re|lease tablet are sd%yn
in Table 17.| TAOPE 17 As showA®n Table 17 the f
treat nent prijoduced hijgher pl aswg oxynor phone 9.91

1.5 hrs 4.67 8.76

2 hrs 3.68 7.29

3 hrs 2.34 4.93

4 hrs 1.65 3.11

5 hrs 1.48 2.19

6 hrs 1.28 1.71

8 hrs 0.92 1.28

10 hrs 0.78 1.09

12 hrs 1.04 1.24

24 hrs 0.40 0.44

36 hrs 0.16 0.18

48 hrs 0.04 0.05

60 hrs 0.01 0.01

72 hrs 0.00 0.00
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concentrations during the first 8 hours conpared to
the fasted treatnent. The nmean plasma concentrations

wo eooslogtol7 t reat nents were simlar from 10 to 4BCTO82086/039781
after dosing. Secondary peaks were observed at 5 hours
for the fasted treatnent and at 12 hours both
treatnents. The nean pl asma oxynor phone
concentration-tine data or the fasted and

f edtreat for the i i at.e rel ease tablets are
shown | rLbPdE EeamenaE ?@3&%&%@&5@ ﬁf%aw@an%%% ablets

Pl a5 8%ce@ RRABL F1adnh LHSnFHORE codeenthdtions ddibhaVAs Kt 10 hours compared
conpared to the fasted treatnment. The nean pl asnma

confedin fegied Gpaimenlr Thetreap plasinABRYBORBERE conpgnitratiorsionhoth

12 aft i NG

2t GGl U3t ot P2ITA nouRGOR Bictd M ndIR feab PG e

pl ashservekytridriphefor the Mastattreatmennand fod teatafentse €, fowastih@eased in
fed,and fast t.r.eat ts far the i i ate rel ease

by e PSS of Ehpfl ooy Suty e rofepi TR Qb imecferg Plhqablets and
TabheCk&EhgcrtRed by @RITBNte WhihBdidte Xelddde MbldtaTMREIAOF From the GMR
rel ease oxynor phone tabl ets produced higher

| asma
oy 46t (THbIRG20b 1578 At $448 s DO IRTRIEE eer P04 Y6 4G ufos the sustained
co nﬂ%@ﬁ&ﬁanh %nhﬁgia{eq%feggz tgglaggrg%@g%vtel 1 heE @&nﬁér@@fpadministration

oxynor phone concentrations treatnents were

si mindar fagted nortitidne. H8ochinairessed ALEC . dod AR 0. iSdyaidtamgd 38%,
peaks r bserved at 12 hours faor the fasted

P AR g R i et e f o g SpoiipeBieaes toie

t headptigiserdeyvitd fob@ale AUC hatd\U g, Slistcatdietkré RkEehs® 10% and the
and tohe i medi.ate_rel %;?lse t abl ets and AUC was

i ncteaStdvey WibeHSt-6+>%he i medi ate rel ease tablets

(Table 19). Fromthe GVR data (Table 20) it can be

seen that food increased CnmaxThhe3d% and 38% for the

sust ai ned rel ease and i nmedi ate rel ease tabl ets,

respgectively, when conpared to adm ni stration under
fastled condi tions. FoodOPRArBsefrearest Vi AUCo- nf
by 43%eand 38% [ eapglshdmhdd feRhselthiet MTEdiAlGnd iRInRARELe release
t abl |gtmrmi@kindeie| sust al ned rel ease tabl et adm ni shigéed
W th ®) AbCo—t—and—AUCo-1nf—incregases-—were tress
t han fabfecel 8 00%18ds were wFastedy gol 1o5okedryy o Fasted
19Taftma BEML 4250 2790 12090 9070
(1210) (840) (5420) (4090)
Toax, 1 2.00 1.00 1.00 0.50
(0.5-5.0) (0.5-12.0) (0.25-3.0) (0.25-2.0)
AUCy,, pg-h/mL 38200 35700 51350 36000
(11040) (10580) (20200) (12520)
AUC.inr, pgrh/mL 41170 40620 54100 39040
(10460) (11380) (20260) (12440)
ty, h 10.5 12.2 9.6 11.7
(5.5) (7.6) (3.6) (6.2)
Median and range reported for T
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Fromthe GWR data (Table 20) it can be seen that food
i ncreased Cmax by 51% and 38% for the sustained
wo edosasw4and | mredi ate rel ease tabl ets, respecPCTEE3006/039781
when conpared to adm nistration under fasted
condi tions. Food increased AUCO-t and AUCo-nf by 43%
and 38% respectively for the i medi ate rel ease
tablets. For the sustained rel ease tablet, the AUCo-t
and AUCo-inf increases with food were small and the
90% Cl's were within 80-125% ,}h@ bp vitro study
(Exanpl e 8) showed that 40% e A%R4I did not increase
t he gh-ssetuti-on—rate—of—the—oxyrorphone—sustained
rel dase 40 ny tabl et. TheSsyBHPRonedEFatREE t hat t he
f opnuprak i ARKAESD | €40EaS Sustlelirdedss tabRt ¢ ONPK IinG BHmbBYiate release
beverpgan&ht engt hl et hanol concentrations and the tablet

premature r el ease Rgtjoo()fé/ﬁggtpd'jc negéoyg Q/[LVOI R\ﬁ/ﬁgawe&é‘@&&)ed 90% CI
to e CIILIF% FONS—UP G700 UOES gt "OCTUI 156 1 637

However, the data fromthe hurman ghgnol study

denmgd¥€at ed t hat| co- adfiV ni strjati on of 240 ml48f 409% 1.32,155
et hangle,,and to al | essgpyextent DH9d-é% hanol , jiwcr easled] 28, 1.41
the \Cmax of oxynor phone from the ¢i01mgy sust ai ned
rele j i é
the AUC (Tables 12 and 13). The in vitro and in vivo

results Rt PRVE RY G c3h bEARh A EORNALr R8T, .. by 51%
not di re%%iﬁgﬁezé?%ct the ﬁzt?ggrity of formul atirgn, .bu? Yo
mayand 3§ $efootheenstaihédriqas) andtimaedméareleasedtablotsangspectively, when
apparent .increased.rate. o sor ption-of . oXy.orp, e. '
P Bt R R paied s SRR E B R GBOE  and AUCkus
OX V¥4 0N eE3 96, radpsorivaihs i edmnrdutceleasnr tpblon e F4Othagustained release
sustai ned rel ease tablets are adm nistered i:n‘tei1 ?OO ]

hi gRbleatherfiddtoerapiis-im dndrrieowih fopdevsaghnll aRfeiberVrfds were

I nckRARRK0ANS,t he plasma concentration-tine course are

simlar when oxynorphone tablets fornulated with

TI MERx- N{he)n aitre stuttyi (Bikxernple Sishomied thas 4pfogithangl digwat ingiiease the

wi th et hanol Thi Vabi L
S Bl PR LML S e SORAIEY 304t i

f oolahefebaton diugaelicag niarit 3ewot conmpramesed hy BenexageTirength ethanol
phar macoki.net i q %amt ers neasured f gl | owi ng dlgsi ng dt

of SRGTHRPASARY HFRIGRATE TFlepel @Y BIPBPYS YR oy K cxposed to

sol Yhi RS WEER iR vplid 80% et Beduak Bldwaldrgthe data from the human

hi gh-fat neal (Tables 19 and _2_0%. In addition t/o %n
i nceteanobstidy dgpastrated that co-administration of 240 mL ot 40% ethanol, and to a

lesser extent 20% ethanol, increased the Cppax of oxymorphone from the 40 mg sustained

release tablet while having no demonstrable effect on the AUC (Tables 12 and 13). The

in vitro and in vivo results suggest that beverage-strength ethanol does not directly effect
the integrity of formulation, but may cause other effect(s), that can lead to an apparent
increased rate of absorption of oxymorphone.

Interestingly, an increased rate of absorption of oxymorphone is also observed
when oxymorphone 40 mg sustained release tablets are administered after a high-fat meal
(Tables 19 and 20). The magnitude of the increase and the plasma concentration-time
course are similar when oxymorphone tablets formulated with TIMERX-N® are
administered after a high-fat meal or with ethanol (see Tables 11 and 16). This
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the AUC for the immedi ate rel ease tablets al so
i ncreased, unlike the results for the sustained
WO 2008/a$W41 abl et s, where AUC di d not change appP€rUsimg039781

after ethanol or food. These differences suggest that

t he sustained rel ease tablets are not rel easing

oxynor phone at an accelerated rate in the presence of

et hanol, but that it is only the I evel of oxynorphone
dlssolved in the gastrointestinal tract tha

i S
af fc@éfﬂéaﬂwu%wft% dhes may R 5pmumep gechanism ﬁ?&WP@“s{?Pfi gnd ethanol
| ndbgLRiEoNRe i‘ﬂ&)éﬁgérlﬂ @one 19 ?hﬁhﬁ@&qﬁ&ic%ﬁ?ﬂeters measured following
f ormul ati onet hanol i nteraction he results fromthe
bi otesmglo&bkymaerphaedanediatroniesedellets ppderal spdytionp sege also affected
ph c Sl
P AR Enie e uRa) A Ind S0y KR R fcrease in Cos,
40%he Aok thevﬂmmel‘hateetﬁreesbetllﬂsts aho énceezsal, ualiliethakesultf for the

oL g M LERH! LA A5 E0E 10, BERIC BUASHR ol o o
OXYTREPHSRANSSH A B0 Hat B SRR HIOLAL SabRitLark AkERIcaih€ bxymorphone
a standardi zed high-fat neal. The underl%]ng nmechani sm

of at B acosteeateshieiran thesrersnoafeahanal byirthal dfis onlydhelevelpt

acl%%%n@ Ehsgot\?e il B t W GPoififd i@ Prddt Blat Is L% ﬂé&t\é&’ b{].i {‘Heafood or ethanol.
the 'I'ncreases in served are not | eved
caused kilgheea vzlnyo reslte asleacatn‘ nocmgymnﬁimm elstnqu_geIlB@e formulatlon—
Sly :eltﬂge{?]gglin? OI&i oiléet 1%6 Eﬁav?ll[].@qg atglgplg/ he\é{lﬁgx}/strated that there is a
aﬁﬂécolcﬂﬁ@tﬁcﬁla&%tlbﬁme@ﬂO ﬂ@&ﬂmbhﬁlﬁne Whtabledirslease tablet is
ependent of the f Simlar results ar

ex ;f@emedtwﬂb%odek af e emapﬂl Mérrera?ﬁfa§ an S¢St ke of cthanol,
pr quf [ @BnPincleh&s S Sdaf 'p'[‘a%gla c@ﬁc%ﬁf%@ao%)! $infi &f hesd otsfi€ed when

di ss uti1 on ropertleso fornulation to a
si gniyfrioghont yustaaregeﬂemttdmts @méwenhﬁelrﬁa&tmrd@zedthu@ fat meal. The

dru the f n n testing
< Bekahg st BT S Dhe SRSl SRE bR The
devel oprisitd of evatuatisnisf the nedsp @ahé aaacherpn oduchs, theereases in Crax

pat nts at e ation an blications,cited

e Bt BHRLD 58 cos by BBl SR HR P BREF ne t

ent ditiRlcYratiMAbS 1Y SusteHdfrbie ael R RGerP bystdhe (ile 188 dudiiping)Nbut instead by
addition to those described herein, wll be apparent

t o avrpppaent inergasehratd el abserption m}gﬂ)els fr&ege@gplﬁg)f the formulation.
descri ptd;0f,, RHf a@&'p&t&ﬁo' He'bbtained with other drugs, because the

properties of the sustained release system affect the dissolution properties of the
formulation to a significantly larger extent than the nature of the drug in the formulation.
Ethanol dissolution testing is contemplated to become a standard procedure in the
development of new sustained release products.

The patents, patent applications, and publications cited herein are incorporated by
reference herein in their entirety.

Various modifications of the invention, in addition to those described herein, will
be apparent to one skilled in the art from the foregoing description. Such modifications

are intended to fall within the scope of the appended claims.
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are intended to fall within the scope of the appended
claims. CLAIMS What is clainmed is: 1. A nethod of

WO 008e¥iomy pai n conprising adm ni stering to a Pel/UsI006/639781
sust ai ned rel ease oxynor phone fornulation conprising a
sust ai ned rel ease delivery systemand from about 5 ng
to about 80 ngy of oxynorphone, wherein after oral
adm nistration of a single dose to the patient with
about 200 nL to about 300 nL of about 4% to about 40%
et hanol the fornulation provides a secondary peak of
bl ood oxynor phone concentrati@napgQut 12 hours after
admi nistration, and the formilation provides anal gesia
t o What ipeleimedtis:if or at | east about 12 hours after
adm ni stration. 2. The nethod of claim1, wherein the
sudt ai nddmethbé afeeliownerpaip komprising adihiaistesing otrpiticgba sustained
from about 20 ng to about 60 ng of oxynorphone. 3. The
metrilegbe@kymbmphomformileti@ coniprsingustusiamed rale@beddiyery system and
oxynor phone fornul ati on conpri ses about 40 ng of
OX f¥oRs phtne mgdo abhe soBietbxgosshyne eheedin aftaionsd admirdstration of a
or 3, wherein the sustained rel ease oxynorphone

f OrsyAddse o th paticaPlyitH aBiE 206 ril Mombod-300 AE. s blved 4% to about 40%
claim4, wherein the solid dosage formis selected

1 QR hbEnmg ?cgﬂxﬂla@iggglioﬁdegg s&fon@argf?geh@;f'bl(ﬁ)dciﬁ%ki onéconcentration
e, a er.

granul e, and a po 6. The nethod of claimb,

wh E gi 1 2th%%rssa?tlei' an%%i%ﬂ&‘%‘m{ glpd’]thé %orﬂlu‘ieﬁl%h ?I'ovid?es aﬁlg&iahte‘i‘he patient
of &Y% évi ng paln conprisfrng admnistering to a

patj ent a sustajned rel ease.oxynor phone formul ation

co ]r"i‘tg?aﬁba é’ug]?s]foélfsn IP(gIP]élésgr@M%%l i very system and

from about 5 t o about = 80, of oxymor phone, erein .
af ter oride megAdnistamd; whergin the g}Sﬁg}egqgggg Of‘gn%r\aﬂone fortnulation
patient the formul ati on provides a maxi num bl ood
corromprisestiiasm absut 3% rede PR €0 mesef oXHRATPABBHL 5 ti mes

hi gher when ingested with about 200 nL to about300 niL ,
of up t ThaothodddPaim Bawberemchpaustaiped gelapse axyme@bprgformulation

W t hout ethanol, and the fornul ati on provides

analogpsisa dbouttddenpaf dxentorflonecat | east about 12 hours

after adm nistration. :
4, The method of any one of claims 1, 2 or 3, wherein the sustained release
oxymorphone formulation is a solid dosage form.
5. The method of claim 4, wherein the solid dosage form is selected from the group
consisting of a tablet, a capsule, a granule, and a powder.
6. The method of claim 5, wherein the solid dosage form is a tablet.
7. A method of relieving pain comprising administering to a patient a sustained
release oxymorphone formulation comprising a sustained release delivery system and
from about 5 mg to about 80 mg of oxymorphone, wherein after oral administration of a

single dose to a patient the formulation provides a maximum blood concentration of

oxymorphone less than about 5 times higher when ingested with about 200 mL to about
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8. The method of claim7, wherein the maxi num bl ood
concentration of oxynorphone is |ess than about 2.5

wo povsd4oegher when i ngested with about 200 nL POCT/ARNE/039781
300 nmL of up to about 40% et hanol conpared to when
i ngested without ethanol. 9. The nethod of claim7,
wherei n the sustained rel ease oxynor phone fornul ati on
conprises fromabout 20 ng to about 60 ng of

oxyjmr phope. 10. T thod of claim$9, wherein th
o e A o octb 4 Mot i ar G R e o i Lhanol, and he
about 40 nmg of oxynprphone. 11. A nethod of relievjng

pai fATREART RPridesgaTa todht Ry lenbios aplsast abrut 42 §pE aftFed

rel ease oxynorphone fornul ati on conprising a sustained

r eladadeisigglonvery system and from about 5 ng to about

80 ng of oxynorphone, wherein after ora

adri.ni stThetmehoddf caimi/ngherethabe ntaginainp hlobé noncehteation of
fornmul ati on provides a ratio of the maxi mum bl ood
CONG§Aolon O iy 16ds thwnyaouitHt@eshigheri wigasigsteintith adbe @00 mL to
200 nL to about 300 nL of about 40% ethanol to the
MBXdbERM 0ol QO df GORCMBLI LA SRardfl cOXYAFE RNPING iMfBRA without ethanol.

i ngested after ‘a high-fat nmeal wthout ethanol of

abayt O:ﬁletn‘?etﬁ(ﬁpéﬁcla%n 7?%exteﬂleth&f: %s%&trglg%e%%‘ﬁbl%ﬁ§ne formulation
analgesia to the patient for at |east about 12 hours

nal gesia 1 | 12 i
PO a2 e i Eooul 8 AEDIRERBERE T P2 o

f h - jon is | d with .
abolt 200 AEeIEes RUT TaBeHE P ST 6 SORERGI bl formulaton

t he maxi mum bl god cgncentrati on of oxynor phone when

t hePOrBiseR 3Ot 18 of ¥R S t er a high-fat neal

wi t hout ethanol is from about 0.8 to about 1.5.13. The
metHod ot metheriaf 1elicving gpigicAmpHaing adpiisiainerte p @it a sustained
oxynor phone fopnul ati on conprises fromabout 20 ng to
abogteag®xygpogfhopx formnlotiomeomprisingihsvstrited geleast delivernsystem and
13, wherein the sustained rel ease oxynorphone

f orfiath abowa s @ opbosE’d) mp olivx yddrpipnef wisetsineftphoaledmifstration of a
A net hod of relieving pain conprising admnistering to

a paidlendseao & paticat e domrilfda SroXdesnrpiootthe marituat blond

conprising a sustained rel ease delivery system and
concentration of oxymorphone when ingested with about 200 mL to about 300 mL of
about 40% ethanol to the maximum blood concentration of oxymorphone when ingested
after a high-fat meal without ethanol of about 0.5 to about 2, and the formulation provides
analgesia to the patient for at least about 12 hours after administration.
12. The method of claim 11, wherein the ratio of the maximum blood concentration of
oxymorphone when the formulation is ingested with about 200 mL to about 300mL of
about 40% ethanol to the maximum blood concentration of oxymorphone when the

formulation is ingested after a high-fat meal without ethanol is from about 0.8 to about

1.5.
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fromabout 5 ng to about 80 ng of oxynorphone, wherein

after oral admnistration of a single dose to a
wW@aa0semio4 t h about 200 nL to about 300 ni of BEDUB2046/639781

to about 40% et hanol the fornulation provides a

maxi mum bl ood concentrati on of oxynorphone from about

0.1 ng/nL to about 15 ng/nL, and the fornul ation

provi des analgesia to the patient for at |east about

12 hours_afte dm nistration., 16. The nethod of clai ,
15, aherBemeihel S et HERLS BotFur ghS f6vmorphots formulation
formul ati on provides a nmaxi num bl pod concentrati on of

ox YiPBIsiseEom ebeHt 26 G to@bsit g mg of xyatesrhong. 5 ng/ .

17. The nmethod of claim 16, wherein the sustained

r el ¥lase Theynshgphomdaifid3nwhereinghe pistriried eelease wryinouphene formulation
bl ood concentrati on of oxynorphone from about 1ng/niL

t 0 @hquisesdabog! 40 mg dbBoxyhiephmmehod of cl ai m 15, wherein

the sustained rel ease oxynorphone fornul ation

con. i S€% nfefid A&l inkGaiBoir@risiBg dlimBfstéheQb a patient a sustained
oxynor phone and the fornul ati on provides a nmaxi mum

bl 0glla&aRGRRISIRLL RimAlatioX YomRFRhaN e stpita et dlivd t d
ng/nLato abob{ 3.2 ngﬂﬁL. ?gﬁ The %gfhod of clafnfﬁézsmnan

wheg &l Qb g rflé) fooft 8(5%% BF &%/ hdhe rr\@l)l(érgfg 5B 990 dministration of a
0 hon .4

concentration of oxynor rom about ng/m. to
about .2.,8 ng/m..20. .Th f.clai i 0
2ot 104 e T DBl Rl A M o

and t he. for.ul atjon ﬁé vi des . a

I rum bl ood
oS} 8 o oy R SRR B S ST 13 oy pvgrphone from
about 1.8 ng/nL. 21. Th ne%aod f c]aim20, wherein ,
¢ hetputiripeioR PPBiA Schghindy ih%ﬁ%ﬁ%iata@apr@mwaﬂ%?ﬁaéﬁ the patient
of oxynorphone from about 0.5 ng/nL to about 1.5
ng/ fet at logst abiye [ rbewe dftefadmindstiatioBs, wherein t he
formul ati on conprises fromabout 20 ng to about 40 ngy _
of T&xynoflehoetbodwitblaimel 5 wherginghé sustapredveldess oaymesphanafornmulation
bl ood concentrati on of oxynorphone from about 0.5
ng/prbvides admaxiimutn blgodrtonc2Bratidh ef oiniaphek foinaaboul@ 5 ng/mL to
wherein the fornul ati on provides a maxi nrum bl ood
about 7.5 ng/mL.
17.  The method of claim 16, wherein the sustained release oxymorphone formulation
provides a maximum blood concentration of oxymorphone from about 1 ng/mL to about
4 ng/mL.
18.  The method of claim 15, wherein the sustained release oxymorphone formulation
comprises from about 10 mg to about 20 mg of oxymorphone and the formulation
provides a maximum blood concentration of oxymorphone from about 0.3 ng/mL to
about 3.2 ng/mL.

19. The method of claim 18, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 0.4 ng/mL to about 2.8 ng/mL.
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concentration of oxynorphone fromabout 0.9 ng/nL to

about 6 ng/nL. 24. The nethod of claim 22, wherein the
wo eoosioksT on conpri ses about 20 ng of oxynor phpOEUS2VA6/039781

the formrul ati on provides a maxi mum bl ood concentration

of oxynorphone from about 0. 5 ng/nL to about 3.2

ng/ mL. 25. The nethod of claim 24, wherein the

formul ati on provi des a nmaxi mum bl ood concentrati on of

oxylror phgne fro qut. 0. 75 n t o, about 2.8 ng/

6 20 2 s o IR 1y vhSe R brinRisRe Fomdincadish To me of
conprises from about 40 ng to_ about 80 of )
oxyNIFORIIEe aRthe frmpdation PEvidss am%wwgg%mvwmm of

bl ood concentrati on of oxynorphone from about 1 ng/nL

t 0 FBWIPIPe figmgbout @F ngmﬂetomgpwoldfi 8¢/mdl- ai m 26,

wherein the fornul ati on provi des a nmaxi num bl ood

conZlent rteirogthed ofootaimoiOp b ereinftho formblation pro¥ideg A maxinoum blood
about 12 ng/nL. 28. The nmethod of claim26, wherein

t hecohognmtatied bOGK yRxaftons éemadbout 0.8 Qg/ii]. faboxtyln®hghtne

and the fornul ati on provides a nmaxi mum bl ood

congent redel BEhed ofIMADISP Haseinfthe foraiRtibn h&ﬁém frof about 20 mg to
about 7 ng/nL.29. The method of claim 28, erein the

f orgrdliedd QP oPBQMﬁ&EH‘o& AT IRARRD6ABGEN A Bk R b198
oxynor phone from about 1.4 ng/nL to about 5 ng/niL. 30.

Th ecog@én%gorggtl"l @1}@@%@6 Tfmea{bghtrb% g%/ dﬂo&%%ﬁ@ )mL..

conpri ses abo of oxynor phone an

f orpul atj.on oyi des maxi mum bl ood, concent r ati on. of
oy itor prRe bt b i The PR BYidedyrfiinflm blooa
31. The nmethod of claim.30, wherein the formlation

o RN B RT3 FoRREL S BE Pincab G bone
fromabout 4 ng/nL to about 13 ng/nmL, 32. A nethod of

r el Hevi ngrepasthod fRiimsd 2 yhergiv the latign eemprisss b 20 g of
sustai ned rel ease oxynorphone fornul ation conprising a

s ustraineeghone bedte fomivlationyreyydes emaritunrbdendagseantigtiorof

to about 80 ng of oxynorphone, wherein the fornulation

pr oxiytesplenaifoimaboubhl. dod/ob negmut ALingfmlbf oxynor phone

of at |east about 0.013 ng/nlL at about 12 hours after
or ad5. adrmiteiséthed biuainf 24awheieil thRe thamalation rovades @ Mdaxisnirh blood

about 200 nL to about
concentration of oxymorphone from about 0.75 ng/mL to about 2.8 ng/mL.
26.  The method of claim 15, wherein the formulation comprises from about 40 mg to
about 80 mg of oxymorphone and the formulation provides a maximum blood
concentration of oxymorphone from about 1 ng/mL to about 15 ng/mL.

.27. The method of claim 26, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 1.9 ng/mL to about 12 ng/mL.
28.  The method of claim 26, wherein the formulation comprises about 40 mg of

oxymorphone and the formulation provides a maximum blood concentration of

oxymorphone from about 1 ng/mL to about 7 ng/mL.
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300 nL of about 4% to about 40% et hanol, and the
formul ati on provi des analgesia to the patient for at
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nmet hod of claim 32, wherein the fornulation conprises
about 5 ng of oxynorphone. 34. The nethod of claim 32,
wherein the fonnul ati on conprises about 10 ng of
oxynor phone. 35. The nethod of claim 32, wherein the
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minimum blood concentration of oxymorphone of at least about 0.013 ng/mL at about 12
hours after oral administration of a single dose to a patient with about 200 mL to about
300 mL of about 4% to about 40% ethanol, and the formulation provides analgesia to the
patient for at least about 12 hours after administration.

33.  The method of claim 32, wherein the formulation comprises about 5 mg of
oxymorphone,

34.  The method of claim 32, wherein the formulation comprises about 10 mg of
oxymorphone.

35.  The method of claim 32, wherein the formulation comprises about 20 mg of
oxymorphone.

36. The method of claim 32, wherein the formulation comprises about 40 mg of

oxymorphone.
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45. The nethod of claim44, wherein the solid dosage
formis a tablet.
WO 2008/045047 PCT/US2006/039781

37.  The method of claim 32, wherein the formulation comprises about 80 mg of
oxymorphone.

38. The method of claim 33, wherein the minimum blood concentration of
oxymorphone is at least about 0.07 ng/mL.

39. The method of claim 34, wherein the minimum blood concentration of
oxymorphone is at least about 0.15 ng/mL.

40, The method of claim 35, wherein the minimum blood concentration of
oxymorphone is at least about 0.3 ng/mL.

41. The method of claim 36, wherein the minimum blood concentration of
oxymorphone is at least about 0.6 ng/mL.

42. The method of claim 37, wherein the minimum blood concentration of
oxymorphone is at least about 1.2 ng/mL.

43.  The method of any one of claims 7-42 wherein the sustained release oxymorphone
formulation is a solid dosage form.

44.  The method of claim 43, wherein the solid dosage form is selected from a group
consisting of a tablet, a capsule, a granule, and a powder.

45.  The method of claim 44, wherein the solid dosage form is a tablet.
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