ROBUST SUSTAI NED RELEASE FORMULATI ONS OF OXYMORPHONE
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and net hods for maki ng and using same. The
formul ati ons of the invention conprise at |east one
drug and a sustained rel ease delivery system 2.
BACKGROUND OF THE | NVENTI ON Sust ai ned rel ease drug
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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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such as water, juice, a carbonated beverage or

occasi onal Iy an et hanol -cont ai ni ng beverage. An

et hanol - cont ai ni ng beverage is commonly referred to as

an al cohol i cbeverage, liquor, or sinply alcohol. As

used herein, "alcohol" refers to ethanol, or an

et hanol - cont ai ni ng ("al coholic") beverage such as
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with alcohol, its extended release formulation is damaged and can dose dump (c.f, FDA
Press Release of July 13, 2005). FDA further warned that taking Palladone® with a
single alcoholic drink could have fatal consequences for the patient.

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. Ir vitro studies performed by

the FDA showed that when AVINZA 30 mg was mixed with 900 mL of buffer solutions
0.
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i nformation regardi ng al cohol in the | abeling for
KADI AN(r) {c.f. Al pharma press rel ease of July 22,
2005). The enhanced warning was a result of in vitro
studi es showi ng that the extended rel ease
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rather than sinply a confirmation that dose dunping

does noticessding ta Hediyh aarn vino gloolpl gesisignce (ast # .ngg@ﬁ’ﬁff‘rf?“f ed
Ofapllgpd%'cl’? due to potential harm the test could pose to a human subject. The preferred
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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vivo al cohol resistance test is not the preferred

approach due to potential harmthe test could pose to

a human subject. The preferred 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 nost common "hard”
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sta
patug. Regular administration of an analgesic is generally required to ensure that the next

dose is given before the effects 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
4.
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treatnment of acute and chronic pain, wth anal gesic

ef fi cacy conparable to other opioid anal gesics.

Oxynor phone is currently marketed as an injection ( 1
ng/m in 1m anpules) for intranuscul ar, subcutaneous,
and i ntravenous adm nistration. At one tine, a 10 ng

oral immedi ate rel ease tablet fopnation of oxynorphone

Ha negdén e BK dergtharayepwiinap Famelafiens that aiemarsoiopys @r rugged, and
pr i ions.
CPRELPELE il Ot BN A R ghrions
6- bet a Jeydnlsuytaimpd mdease foxmuiations havetbegoddscrfedan &l g dei-dNo.

1o e PR B SRt RSP en i BB fs cntrery. 1
gemae hallbed @GxpecRlly diseivatedeahdt gt paitivde siexdf ids@hil® gums, e.g.,
gi ven before the effects of the previous ,dosfe have

worRtgR BumcaERsts tnEabusies 2BdAgrAiqnRPREsUEsOT qustiped release

r%%ﬁlgﬁmgpsi ng frequency decreases. Non-conpliance
results I n suboptimal pain control and poor quality of

life ouitinesf a Bftrennslin§eetiont?eaf thenplicationrieaeleadmission that the

ade' pin%g gsatri (qurtof opioids is currently recommended in
gLﬁ eI REL PO their use in treati ng chronic

non- mal i gnant pain. Unfortunately, evidence from prior

clinical trials artd SUMMARY QKJHE ENYENKII§Nest s t hat

the short duration of action of inmedi ate rel ease
oxynor pherigventioh proveiee swidiatdaelaekeiphastaceanticohfoevelations and solid

four hours in order,to maintain qptinmal |evels of. :
RSO SRR RS Shpf SR B e tipns | By gition also provides
| nBE L@ Br fr&dtiRa 39 af%) HBinp ARNKstaxB BildaSe feMubtiahs and methods for
bi oavai | ability, because oxynorphone is extensively

meRraLBLing descidymping, foresrmpiBdtarieE g Pefiengs? theragoutically

op ; , ; e
OPURE3: S50 850 GURERLORE axbeeRS, SOk P acgrre

r efoeasletidordesdrived bereinaire kss likedy o dosadwep dompargdhée epnyentional

oL RS REGHT Rl B P G Ao B Bl

CUiIdRukstydyahlgabl € sustained rel ease fornul ations.

Sever _al sust ai ned rel ease for nul _at i.ons Eaveceb%%gl formulations and

descr i bBe ipyentioss further proyles ethanol-resistant pharmaceu
methods for increasing drug safety and reducing the potential for drug abuse. This can be
achieved by providing, prescribing and/or administering to patients an effective amount
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 essentially 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
-5
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hydrophilic guns, e.g., xanthan gum affects the

robust ness and di ssol ution properties of sustained

rel ease fornulations. Citation of a reference in

Section 2 of the application is not an adm ssion that

the reference is prior art. 3. SUWARY OF THE
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In some embodiments, the hydrophilic gum is a heteropolysaccharide gum. In
some embodiments, the hydrophilic gum is xanthan gum.

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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et hanol -resi stant drug formul ati on. The

et hanol -resi stant pharmaceutical fornul ations

descri bed herein do notdose dunp in the presence of
beverage-strength ethanol. In one enbodi nent, the drug

in the ethanol -resistant formul ati on conprises an
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Cald 01 hydrochloride, and other pharmaceutically acceptable salts of the active

pharmaceutical ingredient thereof.

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,
-7



and salts. In one enbodi ment, the cationic

cross-linking agent is a sodiumsalt. In yet another
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the hydrophilic g1n1part|cles used to make the
sust ai nEPIe dpRogE Eherigysation Prayifes pancdhps) fp?emaklﬁaﬁ safieined release
53fo'i@n fafl HS i 1%%&%1% Jedii &l s th
for rruﬁaat ?12%6rﬁplfyease? gegg&j?ﬁan l70/0 of t he “3? 9&&1 wherem ©
10 2 hotairsdaéicase delnges systam vérhprises & hyedrolalnhegmam)horﬁmwéysmchamde

an_et hanol cont ai ne. enbodi pent s 1
- haTh B M QL RE LRt o PR BRI hvarophitic
hy g p&hﬂhgﬂt (baft@tl ﬁ/atm]?n of phrﬁﬂ&ﬁle@’fb&lﬂabmﬂﬁ‘}mldrm in diameter;
sust ai ne re ease ation r comnpr.ises an
outer cHaRylHPS thph R orB th“éH?@opqlYﬁéc‘ggtlé? gup At Hy
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I n some enbodi nent s, drug i's a water-sol ub drug.
15 | ngronvated peopOSitEan; gnd tamelymgugeasgre dothereranudpsest @mmmonao make
dr g9 SE! used, d.g treat bi pol ar di sorder, panic disorder,
epl epsy m gr ai ne, and/ or attentlon deficit
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20 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
25  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

30 #270 mesh sieve.
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salts of the active pharmaceutical ingredient thereof.

In sone enbodi nents, the drug is an opioid, e.g.,

al fentanil, allyl prodine, al phaprodine, anileridine,

benzyl nor phi ne, bezitram de, buprenorphine,
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di hydr olééalélPﬁ bodimepisr Breretindrier maipg fs,sytiained release S formulation
di fRRheRk ﬁBQJge fd}l'rmﬁhﬁéij JoRipABRULERg A RXRRB&INE onto at least part of

but yrat e, ﬁ panone, eptazocine, ethoheptazine,
et thy bystatinsg e m@ﬁbﬁméﬂﬁm-ethylnorphlne et oni t azi ne,
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A AL 0 SR ARPREC HPBBHEERRAI Duphi ne.
nar cei Ng.onBa§RED RISt on BfdvROh Bita1dalfor MAKAEH BRUARRL release
nal or phi ne, nornophlne nor pi panone, opi um oxycodone,

oxfg@nln\dlph@n@ommlsmgd g d% sythbFystaened relp@p dolsyesy gma}tem wherein the
PENLARRG I, gasQ H@lﬂ%ﬁfﬁ@% co%lﬁ'ﬁgw flﬂﬂ hcp %ﬁ‘ﬂ ai st ﬂ)%liyr?aecchande

phenoper i |ne I ne, p|r|tra
10 pr gum,cmb‘l a ppammeumtam uep1r dmlmahnd qanmxsm)gpimeneg the hydrophilic gum
ntanil, . tramdo
© HUrRERRe il AEBIRIeS s Bigh thaf B0 57 PR E by iamgter, the

esﬁ(ﬁﬁoﬂolbi%l&&!hﬁndeﬂglﬂn andie Eﬁﬁhiav@tﬁ:ﬂ&ﬁlﬁ&ft vafith lution comprising
pharnaceutlcall% acceptabl e salt thereof.
&

Adwpier igrfarm grang i gribg gAY Yith émrede forpr eppylated composition;
”B%{d”a%faﬁ)g?gtoﬂkﬁ{%t %e%%lﬁé@&i’ﬁﬂfo@iﬂfoh@@hafc@ﬁ@%I%dlé%fb%

osage onns conpri sing the sustained
15 r el easelnfapptimt @peasitbe invantiymeprawgesct methpe farmeding oyystained release

net hod maki n staln
P oD ronnte o Qs B SRR TRARE ) S35 wherein the
r edigRGRddelkse GEvaew/s}fs&m corhyerises mhydreplilis Elﬂhm@tlbﬁi()m&-hnking
delivery syste conprlses a h dro Eﬁ %
hotASERAUDS scledie frem nermeyalanigald rﬁhlalﬁ ef@a&% b g gl end
t NehARhLAHCA QR ShéBhethBl Q¥infhids: i RinBYEY BRISPHI ke gum of average

20  and/or mean particle size larger than about 53 microns in diameter, the cationic cross-
linking compound and the 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

25  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

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

herein.
-9.
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phannaceutical diluent to formgranules; mxing the
granules with the drug to forma granul at ed

conposi tion; and applying pressure to the granul ated
conposition to make the fopnulation. In another
aspect, the invention provides a nethod for nmeking a

sust ai ned rel ease formul ati on conpr | Si ng: ;. and .
a sust an ﬁ@ﬂh@r@r@gg@le&g |t]?e‘,1§y§pt1§9 Q?;&]Aes :ﬂ‘r\]—gqﬂéqadr{%{r ﬁrgatm%r;l patient
ﬁ;‘%&%g %i%lgn&iﬁjm? @(?fﬁpt‘ijs% MBI NisRYRE B PARML 8 BRradeutically effective

Ic gum a cationic cross-|inking conpound )
s eheoned o yusiined ndeaat Enmutssion ons solifiosigedpen commpi fikga sustained

and salts nd ar, utical diluent, the nethod
cJ%ﬁ?Fg?ﬁﬂpggFégﬁ%?ﬁ%ﬂgﬁgLhydrophiIic gum wi t h at
| east dn bicthér sopecqfthepian¢rtioh @sovides & mdilanl fabodiicibg dose dumping of a

gEEEARECIET AN TR A M TR .

didMsnhtidadk&ieddeanul es; m xing the granules with the
drug to forma granul ated conposition; and ap [

lyin
pr essurle yeiganpther gipasuthaingniéanposides %Wlitddbﬁﬁ@g%%/m @gmprising a
f %MHQ& L& lhse l? 0 fiSn 8&9@89&&'1%?&& PR &ﬁﬁ&irﬁﬁﬂ@ FleSRHd dosage
receiving, nanufacturing, and/or processing the
hyfdrmo e pdvedeglingratule, saatdeteotyocipseat s, processi ng

conprises neasuring the size of at, l.east a.fracti

Che hy dF GBRAERE: arieined e Ry b Sp Sufig! AFmHRS o abou
a g8 bf etydrphdiR HyufbcRPBREE b Mo 30N tgiboat 36®@ME of hBustained
sonme énbodi nents, the sieve is a #270 nesh sieve.In

soRisasAshuPYEtem; Vhecdinuataist riease AgiteResisie erprstres from

r el3as€39:98 QH+LRF4'1 0, fNHeidnBBbisdbdASRAGerbARBolt Y 3% €S about 41.7%
conpri ses applying an outer coating onto at |east part

of byt Weightusinthian gdmreliessis et least abduaBPBrof therasthsp gum particles can pass

cTRAL SR pALA0Y A A SEUROL IR KR, VMBRILGAE o s

endads BRI 30%dyantbiatchlognt aifatd dlglrate xind dranmgead 2 %rib sbout 10%

\émoé?gyl?:g]lﬁlggegggfgwg gll_lslflettihe%nr’elegs%rfogr)l(ﬁg,?ljolnere cases lle%g Hran 70% of the drug
within 2 hours after ingestion with either an ethanol-free or an ethanol-containing
beverage.

In another 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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the sustained rel ease delivery system conprises a
hydr ophilic gum a honopol ysaccharide gum and a

phar maceutical diluent, the nethod conprising: m Xxing
the hydrophilic gum of average and/or nmean particle
size larger than about 53 nicrons in dianeter t he

honopol ysacchari de n1and utical diluent
with a BoPsEl ﬁd‘E’tﬁ‘fg es%“ﬁt@“"&gfeé 25 1 @F%lﬁﬁﬂlsé’é about 20 mg of

m é(i}ﬂg)r%m%e %&%@ﬁl@ﬁdé’v‘ lﬁlrhn%bhgenﬁ%dfrﬁérm the SsBMEdaERSke formulation
conposition; and applying pressure to the granul ated

covRmRsises dhout Hovaref ¢ Restqiendiraleageidstivery sysiemt Freyet another
<8R o0t SUBTHL AR 088 I8 L LR P
a @ngseadeﬂuedryrsektems dén si@l anodrey empsdiewnt, weengbined fedease delivery
Py B BT I B S AT G 6o PSP e G gt doout 35%

sel&abed absud rmvmmmh silfat€@hiaE, antibbivak eyl ElulRBS
and salts, and pham aceutical diluent, the nethod

conpri SPrigothes 3PeRgs theaveyinapeTifsse Bethed pf pigesnsige dose-dumping of
anéjéhgﬁ iBRMrReAdd F |eﬁ1aﬁblzc%mk)ﬁ§19§ rpr& 5%?)9H3nt%8r@oﬁgp&§sume

di ameter, the cationic Cros onpoun
t h@hthwhdc bung bradttecuwlith dhretdrug m‘neféecswd: amnpan of drmirugmrtge form of

wat er to fon ranul es, wi,t h

ar et PP R Tl mAARF BTG i e sustainea
prieRase dxliver ytsb}ﬁtelg[ e dklteedls e RAP@hir sty 4t CeabidiR hyB®philic gum, at
fornul atj on. I n one enbodi nent, a nethod for makin

a
sulStsh PR oRencbseechardegum ard yicastonarbarmaasapisal diuent, wherein at
r e dbig 3@%Q3fft§é)1|1}l‘€frd>15?ﬁ‘ho°§u%{ hide8 tOhakd e SHSLiRELDEEase formulation

rel ease fornulation or a solid dosage form conpri sing
t heengassithionel 2 a7 @ meeh fiovesnt the wptaingd salease formulation releases less

etlﬂ%‘?{%ou"? 96%%%% n&u%@ﬂﬂ{nhﬂg)up aq"ter er}gie ﬁ;%o\%lth elﬁlef an aﬁanol free or an

I nventi on provi

coﬂhnmbcmgmad@ﬂﬁvahgﬁlng to a patlent a

t her apeuti cal | f.ecti.ve anpunt o ust ai ned
o1 eacdbropAiReLe sriSGrtGT BV GECHsE T B CLRsIossAgPing of

a &US trathB BebséRle @AEBan A lcBMbALih® HrAASIRL b B8Gent who could consume
ethanol while being treated with the drug 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: providing 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
-11 -
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therapeutically effective amount of a sustained

rel ease fornulation or a solid dosage form conpri sing
a sustained release fornul ati on descri bed herein. In
anot her aspect, the invention provides a nethod for
reduci ng dose dunping of a sustained rel ease drug

formul ati on conprising providi atient a sust ai
r ehsained lfelﬂﬁmﬁoﬁtl‘illéhordws@@dthﬁ%ﬂ@’ Eﬂ ? pusfadpedsise %?é{;ﬁvery
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h&éa@t dhe Homo@oll}’eaoeh'hmﬁlglm at tela@ 099 ph&i‘lmle@élgel dilyemp wherein the

powder , nul e,
2 dBtivermean S0 fiss b GubaneEh@odRoRHE prrtPledD8 and ethanol-
f QR Quktaied I@le@%bpe%@esﬂﬂ tief fosiyiatsrphone
hydrochl ori de and about 80 t o .about
sust ai Medetrapbasaspert the &vynwr%WemP P‘g Fﬁf&rovmg safety of a
L@é}? o?lﬁg ali&l @tﬁﬁﬁ'ls(ii/rgo bYd%llicMn i/ ﬁét%ﬁi FROBEILS 8SnsheBARSIUVhile being

out 41 y welg | ocust bean gum from
ahmated&vlﬁ%w druabo@ffedlvemomyt afshgdug imheiamn gilan cthanol-resistant

30% of.
partrers Eeat ophuBOPRtomat: )G d 00 AR petcae delivery
g%@%tém-?%%’ﬁtb@éegﬁ/ §>_st$ten55(%n}hysmlg&:t Gt cdﬁkﬂydm&hilicfglmm‘albm pne cationic
% to abou % b '
o OB NG5O el T TOTREGH MebHifmsBHgpgt meta

thass ﬁ'sQl?sd ax‘icﬁit‘ﬁa%?oﬁeﬁﬂhﬁﬁﬁ@%ﬁ%l didlcansesrdiet® ilnpAivement in
70% of the drug with hours after |ngest|on w th

ei safety 1satrressﬂtmfnontr¢lleéé1yéli0pblhc semagicle s andmthpgol-resistant
fb(eﬁ\]{l%agﬁ i’reléars]e glﬂg)&!?l%g Pt?lg ?&'I‘n’u 'i:llaﬁ sust al ned r el ease

i'ses froma out 5 to about 80 ngy of
oxynor phone aipydg mahﬂlmntld:epmmdleé 2 eustagipgutle@@@xpyotphone
about 420 of ,a sustai ne

mh’@ﬂ@?lﬁtl‘i?‘h@l%?t% SRR légavsék%estrjys e@g{d}/ﬁoﬁx ASHS me to about
OC USF%? SxJrh&PhéHROWher8indthet SraPktnihis#itiofPoftiysivgté gdie to a patient

bean gum from about 8.3%
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.

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.
-12-



to about 4 1.7% by wei ght xant han gum havi ng at | east
about 30% of particles smaller than about 53 m crons
WO poodiogsowd er ; from about 20%to about 55% by weCTig2006/039767

dextrose, from about 5% to about 20% by wei ght cal ci um
sul fate di hydrate, and from about 2% to about 10%

ethyl cellulose, and the sustained rel ease fornul ation

rel eases | ess than 70% of the drug within 2 hours

after ingestion with either an ethanol-free or an
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sust ai ne@neEmBadBRbAmatmER Rlenfroncairatpmot oumargoge is less
OX}IDERRPHS tm{éé,fh%!%% Qfﬁérg fgeétéll Rk 260Redb "5’38& 300 BEL of up to

sustai ned rel ease fornul ation conprises about 160 ny

of atmus4H athae@l compangd ¢o wben meqasyeds\yléh@ﬁﬁthmply et anot her

enbodi |

conpr | gﬁgx 3166 %o%é‘ﬁz'ﬁ% {ﬁ%?oxgn%%aﬁg glo%lgb fﬁ%%gﬁebutz m to )e/tbout 60
5 Symig@ffoxyophode oraBMtMermgummmnethmmlmmdet the

rel ease delive about 25% | oc
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ethyl cellulose. I'n another aspect, the invention
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; 8{5{%%0%1 %g]ﬁe %‘ﬁ‘gﬁé gl:'lht ag?tﬁgbglpﬂ;tta agﬁlgtd 4000 /e Iet% r?o% to the maximum

I bR8& SortehtratRh b f 8Xﬁﬁ@ﬂhoﬁéﬁhdﬂehgéé&ﬁ)&ftSlyeShlgmfat meal without ethanol
conprising at | east one rfydro philic 8 @ﬁ | east one

hofrepatbpaieb 2 Fabiode?, gudrhgrfarmaglationupvi sin SoDE PG for at
di leﬂ&%ﬁout\’\ﬁq{oﬁtsrhft%{]adlﬁﬁﬁrat‘%ﬁpUt 30% of the hydr ophi l'ic
gum used e sustal ned rel ease fopnul ati on can

15 pass t hhomgkenﬂoo#@ﬂ@t mmtlg o the maxiinehdlandsoasenigtion of
release 0 ases t 7
A L e B
et higd@ hﬂ%L&l@ln@Ftoahb ebtanal blo@m(mcmtfaglob eﬁexmphdm vores the
aspect, the invention vi des a . et hod o rev
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Copprising: providing a patient who could consune

20 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 one aspect, the invention provides a sustained release oxymorphone
formulation comprising a sustained release delivery system and from about 5 mg to about

25 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/mL, and the formulation provides analgesia to the patient for at least about 12

hours after administration.
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et hanol while being treated with the drug an effective
anount of the drug in the formof an ethanol -resistant
W@ e@Baijoed rel ease fornul ati on conpri sing: thePdr/ug006/039767
and a sustained rel ease delivery system the delivery
system conprising at |east one hydrophilic gum at
| east one cationic cross-1linking conpound sel ected
from nonoval ent netal cations, nultival ent netal
cations and salts, and at |east one pharnaceutica
di l uent, wherein_ at |east about 30%of the hydrophilic ,
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beagorphone amgbont 9-f égfa}clu@ agﬂutér%s%%mlv%f 5orp but 9 el to
driggud 118 hBgarf.or m of an et hanol -resi st ant sust ai ned
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sust ai Hedome whedimsatsi the fyrmapiion gpmpntss sbeytd 0 mesgiof oxymorphone
rel e.del Ry . t hone fi
Py o et YTyt EMERRRE bR doen R o B momone from
10 argboat 0.5 agsil mrubophind nE/edudr femh albiut 0Sntg/mivie pleiun 1 Shg/mL.
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hydr opHfRtg e (e rinaTalinnc SR iRG FPBLIESPLA} me to sbout 40
SUSk AF 58 éBhSR%Ad KOBAAl1 kRS Rbvileen exifhabloed codctntration of
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of
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15 dr ug i nintyeearfotiemembodimest, Herfotmulggingomprisesabonl Hagg of

rel ease fornulation risi.ng: the drug; an e

(e an HedSRulif TR RS Ui ahop e P He Braion of
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mothovbl-me/Met al cations, nultival ent metal cations
and sal {,8,c 3 oBimdnE AR foRARa O RN ﬂr&ﬁ'abft{th@f%ﬁ to about 80 mg
0

wherein the | nmprovenent I n Safety IS a resu
20 ¢ oot axytdogghohy dndibhiforilagiemppeidds @l neexdingi bierd concentration of
et g)?yrllﬁ)olrf)ﬁo%%i rotrr'rlJl a%out 1 ng/mL to about 15 ng/mL or from about 1.9 ng/mL to about
12 ng/mL.

In another embodiment, the formulation comprises about 40 mg of oxymorphone

and the formulation provides a maximum blood concentration of oxymorphone from
25  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.

30 In one aspect, the invention provides a sustained release oxymorphone

formulation comprising a sustained release delivery system and from about 5 mg to about
-14-



sust ai ned rel ease properties of the formulation. In

one aspect, the invention provides a sustained rel ease
w@oosnspone fornmul ati on conprising a sustai neRCT/EE®aga39767

delivery system and from about 5ng to about 80 ngy of

oxynor phone, wherein after oral adm nistration of a

single dose to a patient with about 200 nL to about

300 nL of about 4% to about 40% et hanol the

fornulation provi des a secondary peak of bl ood

%?Drp one con centratio £ ?boug¥12 hours after

Péi“P%‘il? Oy F PTG 16 LD RPPIGS P guainam bled o
t OcdridéntRdibh 8NbxrdrpRdnel s @lbas RS 033 Bgﬂx‘ﬂﬁ atHob8 12 hours after oral
adm ni stration. In sone enbodi nents, formul ati on

CoMRINSEATY o iR dose o Agaticat wHbabowB0Plo about 300 mL of about
f
rrb%3|6 WQO% etiH 89 tancf' glte :T%}]ngilast%)ﬁs 0|1 %%gglggslégfoqgg Patlent for at least
5exdnptéthn$a%Meﬂmuamgnmnule a capsul e or a powder.

In anot er a ntion provi es sust ai ned
rel ease oWﬁB&Bﬁlg??Q F&berllr?ﬂ?"ﬁ?tllodhc ggﬁ“ﬁ bg‘ B’gs@gf‘&?iﬂl@hone and
r ebl@ﬂﬁl@s aiﬁhmmhyblay@ t@Reandoh bOs R Plone oGt leSst b D.07 ng/mL.
of ox phone, wherein after ora

ad ni ni s@ragp?f herelrodangmn@r: éorglasion gompyises jabpit 10eg of oxymorphone
Fogmradiigs Imrfm&%@ SRS PLRA ﬁ@%&tlwa&&t 0.15
oxynor phone | ess than about 5 tines hi

10 i nggmiled with about 200 nL to about 300 nL of up to
about %, t ested
et hanol419l %{},"E‘%e? ePngnnu Eﬂlgnfgrﬁr\é\@%ﬁm CO%I aé)glrlgﬂflggf)ﬁe

patiyemirplicae aad proeiikt a atiniwtunl Zlobd bklirﬁseﬂfettﬁh of oxymorphone of at least
t he maxi num bl ood

admi on.ln one enbodi nent,
H%’ 5%5@‘%% of oxynor phone is | ess than about 2.5

ti mes. g 808 chi) GRSt oARRiLs AR #0-mbof 8 hone and
300 n_ gf ugn}o %bout 40@6ethanéﬁﬁ§%ﬁ%ared t%& §§Hﬁq>onean

15 i nefe¥idesia winipnyot bleeheanspntratian sberynearplesdicrnd At lsast tﬂh@t 0.6 ng/mL.

formul af I)%Earfbm ga’m{ehp g]qulqﬁ{%lat?o% Jggfllp?)gesaet%%H‘{ 80619%

of oxyno one or a 0XYyno one
e ndmmdnﬂntn,e ahdhepréodena raimmmm ibkood cententtatiimsafgaymogthone of at least

exggglfa a, tablet, a granule, a capsule or a powder.

_ r aspect, the invention provides a
sust ai NRGome BB inBRKID Bh@t@ation is a solid dosage form, for example, a

20  tablet, a capsule, a granule, or a powder.

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

25  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

30  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.
-15 -



formul ati on conprising a sustained rel ease delivery
system and fromabout 5 ng to about 80 ng of

wo@oosnsphone, wherein after oral adm ni strati orCDUSR06/039767

10

15

20

25

30

single dose to a patient the fornulation provides a
rati o of the maxi mum bl ood concentrati on of

oxynor phone when ingested with about 200 niL to about
300 nmL of about 40% et hanol to the maxi mum bl ood
concentration of oxynorphone when ingested after a

h| gh-f meal w t hout . et hanol from ab hout
2, anda\{“‘r?é’ ‘?18? Rt tg% HVERTRR IR des fm | ggﬁ& BP’EegeY‘H% pain comprising
PajdfiRlstdiak th phtRABS AR rdidadd @iy Bomhbed formulation comprising a
adm ni stration. In one enbodinent, the ratio of the
masistrinrdbrletse delbvree tsicar frshiTesn abos Forpindbeut#fbme ofexymorphone,
for b Iﬂ] %qxeb Al -
{;VH%{ ﬁxbég%?oﬂgg%%lﬁg ﬁgr%tg %ﬂ ce)i st (?%ﬁ% it(r;r% ﬁ?t[?[n‘é %lg fi Jtloﬁ%gowdes a
c omamtrtmlablioodl cafcentxation op oymeorph@re leds ¢hancboud iaﬂimesrﬂui'glser when
este fter haut et is.fro
o e 5% Jul e sBeot BB e gt O gyt coniiied to
f owm{ gl Wi bthesol f andMheddertlaéh plovides abdikiaG thi¥atient for
of oxynor phone or about 40 ng of oxynorphone. In one
endideAshhont 17 by sfiferadanigretiPs a solid dosage, for

exanpl ey, d?leteﬂl% §lnenft tl%rrﬁg&&fnﬁm lﬁo Wd:Braflbn Bf hone is less
I n one aspect, e I'nvention provides a sustai
r ethemgleoud Qaﬁrtnnqsﬁmmr fwchpmrmlgasttermth ot 280 md. ta abqlgt3@0 medof up to

reI eas r nd. fr t o about
R SR RS R T

adm ni SInrsaIﬁeQﬁlb@ﬂlrr&nﬁsL ﬂ@lf@mﬁﬂﬁﬁbmtc@rr@n@@tﬂcﬁmhbWt 20 mg to about 60

about 200 to abg ﬁ ggh of abhout 4% to %Bg ut 40%

et W&%PXW@PPWP Pyts Rerx [ B9 g Ement, the

c Oﬂﬁﬁﬂtaﬁéﬁ lsoafboﬁfi dQ@%H%Pé}&H{folef 4 QPR 3 cﬁ‘ﬁéluléiortaqmwder

about ng/ m., fornul ati on provi des anal gesi a
to the batet mherr@weat theea\sqntlalbmﬂvldrsamh@ i freleving pain

ad&])l £ aatquglstleﬂ ot d§u% elgﬁg }%1 h&liej fhulation
RS A SR

f r mmpﬂmnga ﬁlsﬁmeg fetkast dela;g)zfyi‘r%nﬁandgym Zbaruthrmgno&ﬂ»outt 80 mg of

1 n rToLrpltloC%lea\?/l(:ferein aftgrgérg}a'dministration of a single dose 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.
-16-



In one enbodi ment, the fornulation conprises from
about 10 ng to about 20 ng of oxynorphone and the

WO o00sikseé on provi des a maxi num bl ood concent rBCT/U82006/039767

10

15

20

25

30

oxynor phone from about 0.3 ng/nL to about 3.2 ng/nL or
fromabout 0.4 ng/nL to about 2.8 ng/nL. In sone
enbodi nents, the fornulation conprises about 10 ng of
oxynor phone and the fornul ati on provides a maxi num

bl ood concentrati on of oxynorphone from about 0.3

ng/ mL to about 8.ng/nL or fromahout 0.5 ng/m. to ..
nout TReshRaret e REkalon Brovidrd A of it paim comprising

f ofdiihRterian (€ 9 PRlechtL8ustdidralbdox M offliohLfodBRldtiodt orfiftising a
of oxymorphone and the formul ati on provides a maxi mum

bl BHIed Helede ek veansistenbaaiep abor Smoin abeui§0 me of oxymorphone,

n . : fE
oAb POl Lol 50 AR B b 200 mL o sbou

f 03Bl oot 4 Mpioiabew 4Qkoethard thedomiul giopmeytaremarishum blood

of e EM R ShEB Rl Fe” Rt b ARl 5 SheGlTS P n gy
or foifholatiad prat/idds difal fegiand. tHePat&d Wbr a2 1&sthotll2 HourddTer

enbodi ment, the fornul ati on conprises from about 40 ng
t o2 WHBHIABY ny of oxynor phone and the formul ation

provi deg BnidR%ibBYiIMAtsORd FGARERIL AR Qha N IBNCR G centration
from about 1ng/nL to about 15 ng/nl or from about 1.9

ng¢iaxymerpiisne fromabayy Gid ng/md. erebokiet.5 eeddirfeom abauhé ng/mL to

fo ' conpri ses about 40 ng of oxynorphone and
thge%#lbﬂr%%@g(’i on provides a maxi num bl ood concentration

of oxynirgahembdodinem, sedutmlatigy doinprigesfbe tabofut 1 Q/nig toGbout 20 mg
O SR, le £, BT 0 A00U B MO L L SrOL T,
OXY:FRERPIRIAG fRfadoll€0.B Rl & dbett PP A¥iIndESr RoBYSIWA ng/mL to
bl cod concentration of

about 2.8 ng/mL.

In some embodiments, the formulation comprises about 10 mg of oxymorphone
and the formulation provides a maximum 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/mL.
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oxynor phone from about 3.5 ng/nL to about 15 ng/nL or
fromabout 4 ng/nL to about 13 ng/nL. In one aspect,

W@ h@siosspent i on provi des a sustai ned rel ease OXBODURIVO6IE39767

10

25

30

fopnul ati on conprising a sustained rel ease delivery
system and from about 5ng to about80 ng of

oxynor phone, wherein the fornul ati on provides a

m ni mum bl ood concentration of oxynorphone of at | east
about 0.013 ng/nL at about 12 hours after ora

adm ni s{rat 1Qn. 9 0 atl

Shout bttt gRhodneini St iifiohBeRoReaBR listd otayggmommhone

et hahik foramthtioh @rdvﬁxrewlnaixmmn picdi ddecenbB@drIedxmbohhohe from
at.i en r at out 12 hours after

B Lo Btl Brivorn T RN | AR phem gL
C onpr i S%@Mer%lﬂdlﬁenpmm% cﬁﬂﬂ)rﬁé@éﬂoqgﬁ Iﬁéast

m ni mum bl ood concentration of oxynorphone of
aboxsmapionenyd e formulaiast eyides oot imunt bloomeoncentratlon of

fo X

o SRR HEATRIP ES wR0L ko Adul™Ps B Y TRER ORAF ARBL to about
of 1ang/irdast about 0.15 ng/mL. In yet another f

enmbodi the formul ati on conpri ses_about .20 0

oXymmor gﬁoaﬁgthswpﬁ?t {7 NENPTTTRT HETA B DOY OLBHEGRE Pain comprising

of adiXiyi¥RRR @58 pAfendh susBAsdd r@l@@éétox%alﬂhgﬁ@%nnhﬁtl% @omprlsmg a
enbodi nent, the fornul ati on conpri ses about 40

ox§etinsH deleass deliyarpeystrasand fiemnia SUngumjab@gh%bmg pﬁomnorphone
of wR¥ATA n_E)?lgﬁlaﬂgn ﬁ%ode%?? 'inu"ﬁg?llﬂ{ bI8o® cAR¥efikatiohdt égh?org]aone ofat .

anot her e I ment ation conprises a
rrgle@ﬁft abﬁ(ly I@d}lﬁ mghel. atedboptr kﬂ/hcrdlessafmr otah dmimisdatodof a single dose to a

L e R Y

d o&;algelaﬁ@m fﬂovfd@ﬁ ait@Rlt@ thedatiahIfe at 1@sCadBEUIEhouss after
ra ule, or a powder. In one aspect, the invention

i§88atet hod of relieving pain conprising

In one embodiment, the formulation comprises about 5 mg of oxymorphone and

provides a minimum blood concentration of oxymorphone of at least about 0.07 ng/mL.

In another embodiment, the formulation comprises about 10 mg of oxymorphone
and provides 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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adm nistering to a patient a sustained rel ease

oxynor phone fornul ation conprising a sustained rel ease
wa@ledoswetoys system and from about 5 ng to about BOI/IER006/039767

oxynor phone, 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

formul ati on provi des a secondary peak of bl ood

oxynDrphone concentration about 12 hours after

adm ni.st.r and. th at.i on provi des ana

£ oSO B i e Eheticitin Sube G &5 g Bandtictu of o

adfeBicihémitbi0Rliedify 4AE enbodi ments, the fornul ation
about 60 ng of

conprises from about 20
oxynor ph’cﬁf?@e@tm @mnm@le%r@rla’f&w%ﬁ Koipsagq fermayfer example, a
el ey sul refn%[éTH%é‘{; 1§ a solid dosage, for
exanpl’e, & granule, a capsule or a powder.lIn
5 anot her Tlasp enxl chtﬂwpedhwamltdrrdmdpnm afdke mvemstonade ddscribed in detail
r bleV|ng pain conprising administering to a patient a
&"hed rel ease oxynor phone formnul ation conprising a
sust ai ned rel ease delivery systemand from about 5 ng
to about 80 #pDHETANED DHSORIPTION OF THE INVENHION
adm nistration of a single dose to a patient the
formul ati on provides a naxiquiLih od concentration of
oxynor phone Iess t han abou i gher when
i ngesteq wit oor s
about 4 %“%eth*S ot “é‘%eﬁ%%?regg‘%@ ‘&ﬁléﬁte 88‘8“1”86 ?he b“nf’“on or B
10 et hgdah theaﬂduiﬂﬂfseﬁwdﬂﬂaﬂd/bﬁl’an@ howthel esclasived gasd ca" ‘“bither/og”

patient for | east about 12 hours after
admi ni sf'5 454 le“i"ﬁ f‘oﬁengw%aﬁg ¥6 10 # ROPREXP AT inSA deloase

CopgRiafieh tap nﬁfwscﬁ(bég@l'ﬂ&ll}pt@%a{/@ itd @i§§lﬁtﬁfﬂ83r@ﬂﬂ@ %bs?&nﬁally modified,
ti mes hi gher when ingested with about n. t o about

300yured,of othsrwise &iloutn a@uplst Harfailure ofip srstainadoelghrsrformulation is
ted with th
B i s T

150f oxynAs pkﬁdﬂﬁreﬁ)ﬂi thdierth “ﬂﬁ)e”rrgfem‘towrmﬂqmm a Iiolhymxnélavmg a
emyodi ment e fopnulation is olid dosa , fo .
et sl S raltedeRl drang pade 5b egPle offessine
yethr&p@tader 0 ashRsleve.t N i nvention provides a nethod of

relieving pain
As used herein, the term “dose dumping” refers to a rapid release of a drug or an

active ingredient from a sustained release formulation into the bloodstream. This rapid

20  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.

25 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.

2%

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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conprising admnistering to a patient a sustained
rel ease oxynorphone fornul ati on conprising a sustained

w0 etoeasw4cel i very system and from about 5 ng tBCHDS206/039767
80 ny of oxynorphone, wherein after ora
adm nistration of a single dose to a patient the
formul ati on provides a ratio of the maxi num bl ood
concentrati on of oxynorphone when ingested wi th about
200 nL to about 300 nL of about 40% ethanol to the

|mr511)g; Ieg? renéspllé%%a glFl%glr,] ﬁ%&%ﬁ?g@ﬂ@g’fe ¥ )f%lag%{}gleqagl? ﬁlﬁﬁ,g]%nc{wg is released from

abgdtforlhudatiof 1 @B St Farioddd titdaee, .0 Mitinadbo0i Y R&OY 4R Sdministration of
anal gesia to the patient for at |east about 12 hours

af the mﬁﬁﬁﬁwpstration. In one enbodinent, the ratio of
the ”HXA?F&H%&%' ﬂ%&&%n;\ﬁg*"vrm&teﬁ% HOGYEIHABORE cYRERration-time

the forrmulation I's i ngeste about 200 ni to about
5 306urmte. of about 40% et hanol to the maxi mum bl ood

concentratiqn of oxynorphone e he fornulation is .
mgost eht uie Betin BYERE BORR e IETh g i BRI chespiraion
about 0A8uded hakein)theliefm “RED? asfers esmiho délamret ssandbddeleviation.

formul ati on conprises from apout 20 to about 60 ng
of - oxynbt BREMEGh 18R G0 AETIP EAGHBAFREMSYER one

enbodi NROfged hRRid, M MR ihiR fit @l Setek o3RS ShefeB] approximately
exanple, a tablet, a granule, a capsule or a powder.|n .
10 on&0 perpant pf totdh ealprig entiens of teondadisslervereliroro datofAn example of a high-

r e%ait gl\é%ﬂg tvp(?{e i ggjirni b%lkt@lg ﬁgﬁpé 811 rcbrp QWI) Aids Bﬂoiagt%itkﬁbutter,

sustal ned rel€ase oxynorp ofmul"at’i on conprising a
suftuabieds o Blaslabmvaedatatedsyand gipheonreadof winste alilgut 5 ng

;gmaglo g%‘? S{)eflggreg{, tl%x gﬁgﬁg& ggléc\i\l? rs,:tiog%ﬁ%;rtgﬁ%, g%t?oliiptestinal fluids,
abgiifeow X 1utloné GuabauthoRUdedrtor Bf vig Ailsoldfiod @R Und48%osas (e.g.,

et hanol the fornulation provides a _nmaxi num bl ood
15 copcibamoxth, aeseoingy ysphpgisnanditholkdbout 0,1 ng/ L to

chouL 3 DAy 00 L LU BB I P GRAL0% of
adadtive sngrati¢ny fe.g.) @ dsighrevitbimpod ihrenins, digshketibo prmfil@tmesurement by
pr 8%&’%?(?06 urg@(riugﬂgfegsl.eo(?& SONCG Pﬁl rI—?(Elia%Q 40% ethanol solution.
As used herein, the term “drug” includes any pharmaceutically active chemical or
20  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

25 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

30 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
-20-



of oxynorphone from about 0.5 ng/nL to about 7.5 ng/nL

or fromabout 1 ng/nL to about 4 ng/nL. In one
wersdisoent , the fornul ati on conprises from abpeit/USDoeres9767

to about 20 ng of oxynorphone and the fornulation

provi des a maxi mum bl ood concentrati on of oxynorphone

fromabout 0.3 ng/nL to about 3.2 ng/nL or from about

0.4 ng/nmL to about 2.8 ng/nL. In some enbodi nents, the

formul ati on conpri ses about 10 ng of oxynorphone and

the formrul ation provides a maxi mym bl ood cgoncentrati on,
of MERY B BIFE/ AFagANISI o HreP A RPAGHIS Islugp gligntanily a‘ﬁdf? ine,
or llglga?md"f‘&?%ilegidﬁleﬂ%n%n{o?p}ﬁl@é? WbzidkarRide Wupkenotphi 8tBRYhanol,
enbodr nment , f 20 ny

. the fornulation conprises from about
t ocleritaatned Codeinepfyctazgeing, ghenmeorplrae, dartrgroprampidet fdeyqcine,

provi des . Xi.mum, bl o cent.r at
it AN S s B T
5 ? h(ﬁn?g{yl'fhilahibyabég uliox@pingylriutyrate, digibarsume; épeazoainbetiakepibzine,
e for tion conprises. about .20, f )
e e e S B8 o B on B odone,
c 0155&1%1%61?1&6&!‘ Iﬁffro%fﬁ@diﬂa Qieh eiaa5h 2 RO b erRidBnd) YvidllorhBan,
about 3.2 ng/ or fromabout 0.75 ng/nmL to about 2.8
Pgl/emrphaml,dwpbweﬂmmmp, lpfratand prepcaidingnmepiagpels mstazocine,
ro t . 4 .
R R L RO R
10 ?xyofmvprphmlirrommtammb, rabhgphibe, trorabghite, hérpipghohe, opium,
rom about 1.9 /m_to,about 12 .ng/nlL.I|n _anothe .
e PSR XS THEP B i SR BRE Lo BB PR
OXYHERRIIXGAE pRABEbnidifhdnQpBhkh A ciRNpi¥heydrilise, BinfiAXding) Piritramide,
bl ood concentration of oxynorphone from about ng/ nL
t opreBlRptazmenpomedel PIOPEHEIAG BTRPITATY PGP HIPIERS, abéman% tramadol,

NGfifikine Is{ér%?ston%ﬁgtgg%n%f, gggpa%giil%? Mereot RG1tS @ERYE, @ieRNhereof, esters

conpri ses about
15 thereof, and/or derivatives thereof. In some embodiments, the opioid is morphine,

codeine, hydromorphone, hydrocodone, oxycodone, dihydrocodeine, dihydromorphine,
oxymorphone, 6-hydroxyoxymorphoné (including 6-a-hydroxyoxymorphone and/or 6-f3-
hydroxyoxymorphone), or tramadol.
As used herein, the term “oxymorphone” includes oxymorphone, metabolites
20  thereof, and derivatives thereof. Metabolites of oxymorphone include, for example, 6-
hydroxyoxymorphone (e.g., 6-0-hydroxyoxymorphone and/or 6--
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
25  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

30  for an extended period of time. The pain can be associated with, for example, cancer,
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desifigienido AlgvestapaRforse ctsaded nerioH ef iy, for example about 8 hours to
about 24 hours, or for a period of about 12 hours to about 24 hours. The opioid sustained

release oral solid dosage formulations described herein may be administered four times a
day, three times a day, twice daily, or only once daily.

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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makes the formulation robust. If the hydrophlhc gum is xanthan gum, the formulation

may comprise more than 30% of xanthan gum particles smaller than 53 microns, for
example, about 40%, about 50%, or about 60%.

20 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

25  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.

30 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
223 .
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phar rrathexmablleywhmt the graohletivrcmkthod of choice is wet granulation with
ethanol and ethylcellulose, the size of xanthan gum particles affects the hydration
properties and integrity of the granulated sustained release formulation and the solid
dosage form.

When the granulation method of choice is wet granulation with water or any other
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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20  Small amounts of hydrophobic agents (e.g., hydrophobic polymers such as

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

25  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

30 ethanol than capsules).
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because Cpax ratios in an individual when a drug is administered to a fed (with a standard
20 high-fat meal) vs. a fasted individual can vary from about 0.7 to about 3.5, with a mean
C,ax 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 Cpax than a high-fat meal, as exhibited by the mean Cpay ratios of
about 1.2 and about 1.1, respectively. |
25 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 Ciax, If the
drug is toxic, a higher-than-intended Cnax can lead to harmful side effects for the patient,
including death. As a consequence of this rapid release, less drug is available for

30  subsequent release, resulting in a lower-than-intended Cin 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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20 therapeutic index drugs.

If a formulation described herein is ingested with an alcoholic beverage, or
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.

25 Because the formulations described herein do not dose dump in the pfesence 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.

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

without agoraphobia), bipolar disorder (manic depressive illness), acute manic or mixed
-27 -



of ethanol/ethylcellul ose granul ated fornul ati on. For
exanpl e, ethanol/ethyl cell ul ose granul at ed
WO 2008104386 ons conpri si ng xant han gum as t he hyrPeDpkiobé/e39767

gum are robust when the fraction of particles smaller
than 53 microns in diameter is about 30%or nore. For

a different hydrophilic gum this fraction m ght be

smal ler or larger, for exanple between about 20-80%

about 40-60% or about 50% Furthernore, if

hydr ophi lic, ticl d th
cptsefesaru i bipia R 58 G PEBUR PP fRic

%&delﬂ 19)%& r(ﬁ@@lﬂ)e@eptré%sﬁﬁ QAW6LpaAn ﬁ@z BE tnoze! ﬁkély Recbnsume
rel’'ease f nu ation can di fferent. ust ness

t hrdcohobtominaead tp dheegeneraf mmiﬁtlatlu Shis Caﬁééﬁuaﬂéﬂﬂwﬂ@ R?UP%*S desire
i kelo%ﬁ‘l,l{ll.:eche e Qu eﬁ@ét% ﬂgxinQLebtrﬁﬁoﬁ: Q&i/&e(g %flmmate or alleviate the

h and par e size distribution.
5 gafyﬁfpaims dmbelcmﬂs:mn idah ahyaﬂnophl lic gumis, the

"1 obustor oAy FFs of e i oo S BN B htein,

hyghiephi ki, 6 daunddset) wHad ssBdxberientc ﬁxefehpl@driaal‘iatoﬁoﬁdl’ﬂé immediately
particles is required for a robust fornulﬁtlon

soaveilitie baplneing qotwqfxgyneﬁ dorgudations,(ee2. f epioid latlongs by oral
f OEH%lLt?otmﬁE?s i0n tha%gl lglﬁ%%&q’ W‘tﬁ%ﬂ ectlc%flolw‘l?ev@ gé Oﬂbédrﬁlﬁgly, the drug

ar ger unt that nakes the formnul ation
10r oﬁwﬁﬁlatld»rfs deluzibey terojphiould nofthwabused dytphtientgomtheir hetential for abuse

for tion, th %

DY PR SUR (€” Rhet shashp PR ot

gOﬁﬁﬁaﬁggk)SO@% or about 60@6 VVthout |ntend!ng to be

Cg?? ai qﬁ;g%/r@%lﬁf q?lfr: gﬁ Lhe h]é ofphl L qui]giqe ltjlﬁ,i(i Egl’rei%fresist extraction
thi %?mtn? h'éqgmhﬁéﬁdnaﬂyt%ge fhe! h@golidmi)s%ésfbﬁhﬁﬁﬂ) powder,

ease ornu ations and dosage forms, which
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20  with the drug extracted from the formulation.

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

25  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

30  compound. In some embodiments, the hydrophilic compound is a gum, for example a
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20  acid, methyl acrylate and methyl methacrylate. In some embodiments, the hydrophilic
compound is a gum, for example a heteropolysaccharide gum, such as a xanthan gum or
derivative thereof, Derivatives of xanthan gum include, for example, deacylated xanthan
gum, the carboxymethyl esters of xanthan gum, and the propylene glycol esters of
xanthan gum.

25 In another embodiment, the sustained release delivery system further comprises at
Jeast 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%

30 by weight, in an amount of about 20% to about 30% by weight, or in an amount of about

25% by weight.
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15 1 etcempendismedent indhe proped release dpliveresysieas Briggmsunt of about 0.5%
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20 . thipeglf 3 F(;rrhe?(esuiplse?tlhg kc);tliolnticycrgsrs?l?n?cgrggl ceo?np%fmé Dﬁl be one or more of calcium
sulfate, sodium chloride, potassium sulfate, sodium carbonate, 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.

25 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

30  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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pharmaceutical diluents in an amount of about 20% to about 80% by weight, for example
about 35% by weight. In other embodiments, the sustained release delivery system
comprises one or more pharmaceutical diluents in an amount of about 40% to about 80%
by weight.

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

neak
release formulafion

dru
CO oxymorphone

£} -

acceptable salt thereof.

Administration of oxymorphone is frequently hindered by the very low
bioavailability of the oral immediate release formulations of oxymorphone, which require

25 a4 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

30  amount sufficient to alleviate pain for an extended period of time, for example, for a
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15 f opmrorEof oxyredrplimegs reldased 1er enidtimeiis kive by@@pprawer@r giosien of the
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over- do?neéjertalgxe% oldl%?en?sf thsel'clz Qm%%r?%% cérPa(lzn gfd t‘ﬁe c mponenfs of the
formulation, such as the hydrophilic compound (e.g., xanthan gum), is such that the
20  components are considered to be self-buffering agents which are substantially insensitive
to the solubility of the oxymorphone and the pH changes along the length of the
gastrointestinal tract. Moreover, the chemistry of the components is believed to be
similar to certain known muco-adhesive substances, such as polycarbophil. Muco-
adhesive properties are desirable for buccal delivery systems. Thus, the robust sustained
25  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

30  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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of the rug. Sustain rel ease fornul ati ons contai ni ng
20 hi ghnprlsmg from about 1 mg to about 200 mg of oxymorphone hydrochloride, 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
25  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

30  sulfate dihydrate; and from about 2 to about 10% ethyl cellulose, or about 5% ethyl

cellulose.
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| ethal at higher than therapeutically beneficial

| evel s. 4.4. Sustained rel ease delivery system The

sust ai ned rel ease delivery system conprises at | east

hyd hi |
g;gr o?; ro?qpedall e quggp? unﬂs I‘(&?Elﬁﬁss?lﬁmgw%gb di {:rgo td5 dosettgheeformulations
art%ﬁr%@ﬂ%'f%%@?&ﬁﬂ infhero @yt 200 h{ésof'@)xgﬁlbrﬂlﬂ@ﬁé' hydrédhdride, or from

rel eases the d g at” a sustained rate upon exposure to
| i apaiEme Th ebquas mgfofiosymampBorst hydrechinridg: anddiare oy PO mg to

naéktb htx 42%eﬁ§ QF; su%pcu&ela§elg£ ?gelﬁve?jagé)fs'tetrﬁ QP fx%ﬂleef h@:ih(@%g to about 420

ween t nponent s o Matri x an
5 aqugofls sumﬁm rmhehdel delivére sy, roniabeue S60 neg oftarsasthined release delivery

t he co sitjons de cr.i bed herein t

Ar o g BRI GO URY S GRS et HOPIEoY gl 2bout
of 4 12PRYScudt Koa® g8, @bﬁ)@ﬁt 7592 ocud bedgunitEfronaaignt 8f3 takbout 41.7%
1: 0.5 to about 1:20. The sustained rel ease delivery

syxnthen gemdieaingpt leasisbpa S8 dfarisdssoprtley téalb@??ﬁb%amirﬁns in

an %

S UPUEr s FR5 La S0RLL G A s i
10 anahmnt 5oicadrstin ddddddrpfrah ebiwut 80%6 d;owt\éﬁ‘@rdtexu@e, prrabawt 35%

o R e SRR Pl P AEBRL b ot 10 cati

hyﬂmlia&fuﬂhyd@ats Cuﬁﬂqwlﬁd&vduﬂi@ k% @ :.hly!écellaﬁisé W @b@ut ét%hﬁhysl cellulose.
acrylic _resins ol yvin rrolido rote

conpounfaier @ﬁ@dﬂiﬂ?‘&t& prsy epasbrustained ﬁﬂF%F y° &L&‘Egée{ {65 Sutations

' 2%6 yrfsé $RENBELIDOGYTES Gfhorphone hydrochloride, or from

arl e guns such as xant han, tragacanth,
15 peaiiOIuhS meggo abcma 30keg efjaxymermpionahydyochleride; anglpm about 200 mg to

B RP: S ABRRPEL LI AR B o
hy&fgwﬁ ahdtythedeldasd dﬁl@&yaydelﬁmrkabnweﬂéﬁwhg ofd Justaosd selease delivery
o LSS SE e DI RIBLOR ou 5 o
e 1y q8Ldstb Q8 88m, 8Psbolt X3 1REstHRER 8@h; from ‘about 8.3 to about 41.7%

20  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 10% ethyl cellulose, or about 5% ethyl cellulose.

25 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

30  aqueous solution of oxymorphone.
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Exenpl ary acrylic resins include polyners and
copol yners of acrylic acid, nethacrylic acid, nethyl
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t he hydrophilic compound is a gum for exanple a

het er opol ysaccharide gum such as a xanthan gum or
derivative thereof. Derivatives of xanthan gum

i nclude, for exanple, deacyl ated xanthan gum the

car boxymet hyl esters of xanthan gum and the propylene

gl ycol esters of xanthan gum In another enbodi

t he suSfhalietlexoyyaiosehoae genpeosstigns doscribed herpipican be a ministered as the
ri.ses

c IS%SSCt vié rﬂl&lannacgfﬂ%ta Jﬁgp Eg ‘ﬁi;th% l(r_)r%%ﬂggg d@sgﬁgéd }Ilegalg ath%y clzaél also be

Oﬁ,lsdﬂrlﬁ sSmbllnatlmrnglth bee tryrdomephinpownds ehpeduare knavit t@rkm therapeutically
matrix in the presence of |iquids. The sustai ned

r@ﬁ@ﬁgéaa%P$V§Wy system general |y conprises the

cross- If sid é?x%o@ﬁﬁéiﬁ phardteaiifalikits @inpaisingtond obftfoteocontainers filled
about 80% by wei in an anDunt of ~aboyt 2%.to

5 49hinyne e mgkg of rpﬁ ush FusipRdieleaT oxpEQPhoposorgUlaton ‘?eé?}@Li’ed herein

b%re\éﬁ’%'ggxd e Bifd 8 ﬁﬁ'fﬁ‘él"%nﬁfse %%tha@@m@&ﬁcal compounds known in
nmplary cross-11nking agents include

halmpoloypsaos hzuiicaly. effex@vmgaingt HonBpd ingactohafir4es

i ncl ude galactonannan guns such as guar gum

hydr oxypr opg.| Pxppa , clenge :

enbodi nents, the cross- I|nk|ng agent is a |locust bean

gum aTho ansbugumstamed selerse lfmamlatﬂen& drsprglepd, helemn erntherprepared by wet

enbodi nent s the I nki

e SR P Ak g e
I eloBRERsiff bi Methit giyﬁﬂﬁmnmmhﬁﬂoﬁﬁﬂaﬁinsl east one

hydr ophi i ¢ conpound and at | east € Cross-|i 9

agent , e peme embedigentp.ife w[;ﬁn}qdé elg %‘P}Hﬂattoéls ate manu actured by a

¢ rvge?t% Jél'u%lﬁbﬁ] the gﬁ‘é Pn%h@@?@éjﬁldléﬁoﬁﬁ%ﬂ@@ Uhe dorpdn@nts (e.g.,

n1about to about 3:1. In sone
e ﬂbdnhphﬂmtcsmpbtueissu@t akandenrasime geves-Hekipg agaptss phgragpeutical

CO rsllaf%g%tlgrﬂﬁ clg% -l1 Elrﬁ% S%ném%flg h@{hﬁgﬁ%ﬂé{: P&kﬁﬁgrs etc.) are mixed
C r9gshdriafi tHeg ntstpRdnrticar denas hqjmdm(setg,a&jat@f popylene glycol,

addition to the cross-
glycerol, alcohol) to produce a mlopslée!ngg TASs 1 tﬂat is su %ec%uaeHl}Q H i&. The dried

mass is then milled with conventional equipment into granules of the sustained release
delivery system. Thereafter, the sustained release delivery system is mixed in the desired
amounts with the drug and, optionally, one or more wetting agents, one or more
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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cross-linking conpound can be used in an anount
sufficient to cross-link the hydrophilic conpound to
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cationic cross-linking conpound is present in the
sust ai ned rel ease delivery systemin an anount of
about 0.5%to about 30% by weight, or fromabout 5%to
about 20% by wei ght. Exenplary cationic cross-1linking
conmpounds i ncl ude nonoval ent netal cations,

mul tival ent nmetal catio I_norgani c_sal

PG WIS B Nenl b7 ASRAP Sk R AaeP4f 5512297 and
sy £al s, thlg hat sgfo%a@§ of Vbﬁ’i'éﬁ%l%sinco%&ﬁ‘?egl 89 refErehdeAleBsin in thelr entirety.

acét afes act at es, and m xtures thereof For exa
the catli hamb@ercumsedterdik isepvetedplont ek Reaticlbsizonkthe hgcrpf@pléhc

g[ﬁo]%g):pg Q\Q > H}{?f F%rnﬁ d’ftfé’lcrtrs] t?lh ru'st%gSs aﬁg 588 %‘lty O} the formulation and

r'um ch
t rdopi@tdassgt Wig dsp et wistaked rejmsb delateey, syp‘&trﬂs sietrgranulated with a

brom de, potassiumfl d [ bi b
B g PO o St R P LR IRa SEBURI 1 t 1 at e.

sodi um Iﬁ%@ﬁl@ﬁﬁr KAk sdtieok aRAIR ﬁtlcleﬁg@e %hﬂaﬂhlstﬂbﬁ 83 hicrons in
sodium fluoride, or mxtures thereo When t he

s uditmetan of thelhedephiielcopppyndsy et santbamprmsabectsthe phystness and
Onl%teh o‘%@l!pé Just%mcég 0 %Q q%lﬂ@ ti3hs Lu%as?il ﬁg&ﬁg g(érhr@ rﬂ)lréi)ared by wet-

CfOS i NKi I Ng nmpoun rati Opl
C ogmmuastdantvat}t ehﬁon;@queouﬂ solxcenbs&)rlexmkpln,gf th@nqannhaad gurs used to make

gege ral | Eﬁr‘ gélnlt%gg e eﬁ/\%‘a% Ia%g%q%? ?rggtlo&(e 2 ﬁ-ﬁ%‘ﬁ Rgg'}}@?ﬁ%ﬁ xanthan

t hgyrRharkiBids thOfBtathed rE1BdRk lfdrenulaRicn @Mﬂdnc’iﬁﬁfaﬂﬁle &hehelmstraction
oné cross-|inking agent; or the at_ | east

hyek i enboe 8P Dant e Renke eRETIgHRn BaY'S Bhfgeeds cortain
Cr @F&ndid n%llug Sné ﬁﬂ%‘afﬁrﬁgﬂ 4B %bufstod'nﬁ‘n%t ﬂ%he ﬂﬂtafhhﬁé BBPEkample, once a

exposure S aref ast y drati on of
c owhmhasidﬂaatg@mfsabam% g&tantian giue maiwlwgnaﬂlhﬁ t§hn g microns in

RS 0GR LA BB PP g BT B

th%lﬂ&fo&ég@%r&[ 1s%ma9((se@natﬂ>é4)corrpounds (e g : the at
| east one h drophilic coqﬁ Hnd and % e at
$HE

cr oss- | it il B 2RRFETHE 10 e in the agthat gfher ﬁ% 8E)tfﬁnls og xanthan gum

Hgg Z@J]gldttﬂl%sﬁld F8@wns 1S afBlbl @BdTto Qﬁdi&%i:‘ac{'dr@iﬁbﬁg sustained
co oun 5 For exanpl e, hydrophilic conpounds (e

x ardldasnfoguriptiesdssabed hewht Koaexsmple.cidorgyl p‘il@p‘@mm@glg xanthan

that gum particles smaller than 45, 38, 32, 25, or 20 microns in diameter may 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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provi de fast hydration, The conbination of hydrophilic
conpounds with materials that are capable of
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t he hydrophilic conmpound (e.g., cross-linking agents
and/ or cationic cross-linking conpounds) thereby act
synergistically to provide a higher than expected
viscosity (i.e., high gel strength) of the gel matrix.
In sone enbodi nents, the sustained rel ease delivery

system further conprises aqne or. nore pharpmaceuti cal .
o SEBRED RABPIPRET HEAeE, OB SO Ry e e 2 desired
di f18RhDE bAGLKEST SMMRASAEEE &nl tHESbe hed B EOAbIAEER with other
pol yhydric al cohols and mi xtures thereof, such as

st eqmapipnenta ¢a weke 2 Wwbnttsbyenediglontstormyptioncr yst al | i ne

cellulo | t.0l YAAN ] r

et o AR S R b b L 02 Son B g St
di touant a idssimdtpertickalistbibejons inchhiels cdsanb sgregninipot athg gorocessing is
sucr ose r mxtures thereof. The rati.o of, . . .
SRR SR LT Do O Ry SEPUERPY PR PRgcl sie
geasirdutiyn (sﬁ&’%sﬂﬁ@llé%e BarBcleQizahaetn Mitkle Size, infigimuabpatticle size,
1:3 to about 3:1. The sustained rel ease delivery
syBrEmge puHale sizecs msepbingtion thegsol)fgp 8¢ b%é’rVﬁ%gf@m qoeegternal

di Lyent gl A 1] AR %ot £didbBHor 80% by
meﬁgﬁg? or exanpl e a%oﬁ%eggg%%éngi Ht.gﬁnnother
enmbodi nBfiies thet duetaimed tdéane deliveryerystemde et grapulgied tvdth water or any

CcoO i , ; | i .
B o SalEondhs PR stE Come iR opilipRbfdleRE xantan gum)
enhedindeaipear toh&eaUbd Rbugtkss ehemsridedf tiesustadysdirelease formulation

further conprises one or e hydr ophobi c pol yners.
Thandhihe selith P%V@8P§ﬁ%ﬂ?bggﬁ'be used in an anount

suffici SH%M ax{eﬁag%|p9mdeh§zerl}f‘i’lﬁeaéﬂa%a&ﬁtiédﬂ CortHioRbdfbi@ tableting is

compoun out disruptingit. For exanple, the
hy Groopebobl T poyasde abmy 4B_misreasent from abols 1§ stigionwlp about 265

rel ease | i.ver S N : o0
oS00y ol Skt R SRR SRl Pa5btye 03
10% Mouresghil, of fro@mbeurdLiy/mifio ataou.73%nt oTteebitts Temnipgd from the
wei ght, or. in an apmount of a

we Phgrmagsygicp) fapgulpiions Gfﬁﬁ?BF"@Hg g‘ltoﬂﬂ%)rogy? 19cbabS kg Raspiness.

cel I ul og@Rn(Ee @bletifd st Al kdMing 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.6 alkyl celluloses, carboxymethylcellulose), other hydrophobic
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cel I ul oses, carboxynethyl cellul ose), other hydrophobic
cellulosic materials or conpounds (e.g., cellul ose
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pht hal ate), polyvinyl acetate polyners (e.qg.,

pol yvi nyl acetate phthal ate), polyners or copolyners

derived fromacrylic and/or nethacrylic acid esters,

zein, waxes, shellac, hydrogenated vegetable oils, and

m xtures thereof. The hydrophobic polymer can be, for

exanpl e, nethyl cellul ose, ethyl cellul ose, or propyl

c érlHpgs gateriils ¢ SRPBIIIT §6ig: erblblosr swtﬁahtgﬁlﬁtenay be

f Wyﬁﬂﬁ&g%ﬁ?l‘nﬁ%lé@llﬂbs@Pl%h&lﬁteFBBEfvi’h?/I LdeRfe ?ﬂ&% (6.8YB8yvinyl
t 0 : at ed

as "poly oxyl dated castor ol pol yet hoxyl ¢ T
hyadetatgerhdtabate) calymers o Eopotiahsre dérbied Ifepreabrylin angd/caathacrylic acid

fromcastor oil ol vet hoxvyl a it i

B e R R e e e
asvegargie silsiing e atueds eherecdN Thohydroplebhuidfiervgn Agebt &kample,
one or re colorants, and/or, other cqonventi onal,

67 Beicgfvese: P! %ﬁ%la%éwaa{%mei'}l el hoBau seiripe Hisgse

I b RAS SR ICHMN bR BNBw RO M RaicS ir{gglualle%ylgo@rdetosaqbéi t gain from about

dosage fornmul ati ons, such as orally adm nistrable

sdl fodbaeAGeby weight-at i ons, for exanple, tablets,

capsul LS] . [ f ‘L

bt | oS iAo AL B oo b Tt on plastcizer such o
e ntiettliyinenits, dibutel wirtlisldty, pachylane gtycab pelysthlylede diysalger mixtures

faq nu”gtions are tablets. The tablets optionally

c&Hﬁ'?se an enteric coating or a hydrophobic coating.

4.5. RotHeshistsisd Aldaeslcdath e asealidonttiiti 10R6 ofOnFEl Siluble
oxynor phone I n one enbodi nent, the robust sustained

r OBREBNG: ShHLASRONGHY IRERdidprrs dherpiPPy bRgihyledlulgses, or mixtures
an[ﬁérg@f?’lﬁl%!shéfiiiﬁgé fefdabd&oa Fé;wfltcoﬂ{p QX YTRAPBRAG atef sofuble compound

pharmaceutically accepta salt "t her eof. )

Admianesbontiion abfut d Xwebplidieby weight dereprinylehinrraiemenint of about

byo}ge \ée%% | ow bi oavailability of the oral inmediate

ré 23E&YDNnul ati ons of oxynor phone, which require a 4

hour | y TMesustginéd sdgsedciating ben i pplied doahé vk ¥orfbytdPpeaying an

robust sustajned rel ease
aqueous dispersion of the water insoluble compound onto the drug core. The drug core
can be a granulated composition made, for example, by dry or wet granulation of mixed
powders of drug and at least one binding agent; by coating an inert bead with an drug and
at least one binding agent; or by spheronizing mixed powders of an drug and at least one
spheronizing agent. 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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formul ati ons described herein is sufficiently high
that the robust sustained rel ease fonnul ati ons can be
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once or tw ce daily dosing. The robust sustained

rel ease fonnul ati ons of oxymorphone are admi nistered

in an anount sufficient to alleviate pain for an

extended period of tine, for exanple, for aperiod of

about 8 hours to about 24 hours, or for a period of

about 12 hours to about 24 hours. The oXxy

sdescaberblbrein) avaseatest with g piterietne spgt nﬁ?kOéﬁn%wtate phthalate,

dﬁy(grél fper(og%y eﬁgﬁeﬁﬂpségﬁit}?aqm r}])'oﬁltvﬁ{y@cféelfaf?:%htﬁa'ld’f@ Qnéhéé%}hc acid

ai’l'y,” or once ‘dai l
C ebﬂsoaymere siiatide, ﬂi@dto&ypmpjdmet}uyh:lellmlnngﬁemellu]@@e qtqgmmmelhate

R L e L S

f laiigdshd atiStaimOP Hidass BE RIS steing h@@e&mﬁedrmwnatarmated with a
swells and gels to forma hydro

v\,{h[ydliqphq@c yret: 9 depsribed }reéquéaﬂgg gurthpﬁ ggag%ﬁ Ay )e(lbt]ferru? %‘)@ting, as
t h gs P’g%&n%%&aﬁagﬁ %Z}ﬁ % thé %ﬁ&dlﬁ@n‘cb BedchRBedhérkin @B Sbihiosdtions

provi des the buoyancy necessary to
alcbopritihg tpalrugrand a sustamefl rdese delivenesystesiae HessEhedhren, can

S del I,v
R e cOHER P » TPl Soa ARG HRY BEBfieq BiGve or bencath
ggfr?]égfdg{é?aeg:réleas@gﬁh%h@oo% bgbdnakth filer pdkepthiobie coatang, swdédr above or
a an econme o h
et teseracinee e Gy O L SpeTSRd
fhrlyg E.g}é%,yﬁlﬁ%}ﬁggjmgs@tl on (and consequently

matri x), a constant anount, of
oxy rm r FWUhIBlt m:terrcbm@@é@dvop@c} byt theqrinet the “R‘/YGPBOIEJWPOH oral ingestion

%ug Sus @lé? r%g%tasenfoggullhtjib% a91ldtc@ﬁta@t%'ftﬂ'lé)ﬁﬁn&fatl&h@lth

rocess conti nues, W th
s@&hte@ﬁﬁaﬂ Flxids e sua;tamgedbelegsa formutatine wstlopteels wrfeim a

i&x%é&%ﬁ i 96 S, B UTBIPRIAEA SRl AR e mavi
Cco
< o%gg% %g%%;caBn ﬁrh%gfg?ncgaﬁhgtgﬂ nc;mhel %ﬂgﬁlgﬁsn ﬁrhiqorbyldesubh bhigyancy

c onspessenytis alow teeoged matpelg flogt erethe é‘iofnaﬁlih F‘Prl%?r}t%@ nigls & slow
Vméeq{efel%/ro% tl?eu(?rué.a"llﬁé ﬂ&dré{pﬂﬂ'ﬂéﬁ%ﬁ {h¥ Qize of which is dependent upon the size

of the original formulation, can swell considerably and become obstructed near the

opening of the pylorus. Because the drug is dispersed throughout the formulation (and
consequently throughout the gel matrix), a constant amount of drug can be released per
unit time in 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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to the solubility of the oxynorphone and the pH
changes along the I ength of the gastrointestina

W@ e@8n4508br eover, the chem stry of the conmponePCBHUSBR06/039767

believed to be simlar to certain known nuco-adhesive
substances, such as pol ycarbophil. Micoadhesive
properties are desirable for buccal delivery systens.
Thus, the robust sustained rel ease fopnul ati on can

| oosely interact with the nmucin in the

trointestinal tract and thereb rovi de anot her .
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conpoundgs, Iiogltl.}{tl Q&steﬁﬁ&f fe[Mse BAFEIor%nd E&ﬁ%ﬁgﬁ%éforms described herein

passageways through the coating. Sone e nts
pr aivdeful fob frsmubtion af dmgs thet mas e risk kd the gaigang e case of a formulation

formul ations c risi fromabout 1ng to about 20 .

of Y SR AP ED Stchiosil e A7 coRbu gy o Mesribed

agﬁéﬁ:ingtge ﬁ@ﬁﬂﬁ‘o@?é&ﬂ&ﬁlg (fg%glepﬂay?m@ héhintkesringi dTUng €t pose a risk to

about 80 ng to about 200 ny of a sustained rel ease

o Teegnt Syeseal s GHmp o0 oM BDIRg of Srahsies 1DBegor cxample,

of ;RoRNSIA AeAyhBlRase delivery system or about 160
ngy o? a sustal hed rel ease delivery system where the

sust ai n€lk bl aswaited ieleesyfonyaladonscofpelidéasagmhiorns desgribed herein

B

hathergeaicalle affectiab ambuRGfulaf ropast tustdiss] sleadel fermitlhéoms of the drug

ab el.'lgtr., asnsoprirgi rsgcrflsasior}](quliolap oﬁe% r‘[c’) a 8ar1tient who could consume ethanol while
being treated with the drug. A therapeutically effective amount is an amount sufficient to
eliminate the condition or to alleviate the condition (i.e., reduce the symptoms compared
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
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about 25% xanthan gumw th at | east about 30% of
particles smaller than about 53 m crons in dianeter;
w0 e@saddeut 20 to about 55% dextrose, or aboutPGBY$2006/039767
dextrose; from about 5 to about 20% cal cium sul fate
di hydrate, or about 10% cal ci um sul fate di hydrate; and
fromabout 2 to 10% ethyl cellul ose, or about 5% et hyl
cellul ose. O her enbodi nents provi de robust sustai ned
rel ease solid dosage formul ati ons conprising from
about 1ng to about 200 ng of oxynorphone
hydmt@mhﬂscfﬂled avitheme for mareadfabe robushgusteinedisipesglyrglagens and/or
hon h S
AU S0 g A G BIIR T PR Lol ?ﬁ%@ﬁ%‘mm“““‘
Oboﬁlb@&ﬁd@ﬂtﬁw/n #i2ABe o td e tbayituti26lly effectie againss b gpmdition, and
rel ease dellvery system or about 160 ng of a
s tRYAPHNS IPisEase delivery system where the sustained
rel ease delivery system conprises fromabout 8.3 to
5 about 41.7% | ocust bean gemMEXAMPIME 25% | ocust bean
gum from about 8.3 to about 41. 7% xant han gum wherei n
at | eastpe Q&Mm%@f@lﬁflestdﬂ@fdﬁ atipben ofiliospratidn @llesndan not intended
pass through a #270 nmesh sjeve, or about 25% xant han
gljmllm‘ltthhﬁ@ﬂ?eafthleéﬁmnd%%’t‘m%% of the particles can
pass throuah @MTat@Qvlﬁéhl@al@@Uia e,
55% de;g{rosepgrgg%g%gﬁt%%%%ﬁ/ﬁrﬁégﬁlpggg%fﬁ?om about to ©
atsouﬂollﬁﬁ%ctaﬂhcn ysisodhknical HHODWP%I-‘EI@ﬂabﬁO oRisads: 5110(1)‘%9 oxymorphone
O@@I um sul fate di hydrate; and from about 2 to about
SEHSAYOB%| | ul ose, or about 5% ethyl cellul ose. Some
enbodi ments provide robust sustained rel ease solid
dosage fornul ations conpri sifxgnfploln about 1ng to about
200 ng of oxynorphone hydrochl oride, or from about 5
ng to about 80 mepﬁraﬁmynﬁTMERa-N@duﬂamedrrbldese and

from about 200 ng to abouyt ustaj n

rel ease del i 4QPgrisystenhysips e‘%ﬁﬂ%’iﬁ%ﬁ?&h@% gr‘iﬁ“'ﬁgm"bout

420 ng of a sustained rel ease delivery system or _
about 36Qs FITMERx-NGS histdied réledseaskvalg bysien yesystemgd according

where the sustai ned rel ease. del.i S em, IS
15 f rt@ﬁhab@gcdusesgelp@d snBase @gnttf%ipgiﬁé%a%ﬁﬁ 76°5.728,143 and
41_ ,s 4, §§7/ 9 c%%%&te&)ﬁbgan%g%felfeﬁé’énnqwﬂéntﬁetgot 0 about

10

% xaﬁt Vi n | east about % of
parti cl ksts sfredniien sua@uegbouzlass BerkavspgAysiia or CP Kelco, Chicago,

IL) were particle-size tested using a series of mesh sieves. These sieves included a #270
mesh sieve, which allowed particles smaller than 53 microns in diameter to pass through

20  (fine particles). The weight 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

25 (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-
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When administered orally to patients the robust
sust ai ned rel ease fornul ati angnsigieri bed herein

exhibit the following in vivo ch
peak pl asma | eRxepaxstion,of

to about 6 hours qeti@érg@%&kﬁ’li “%;,;gamtgp grddlatidhe

duration of the oxynor

8 to a

bioavaPﬁg%Pﬁfp?Eg%§g§%g?S%ﬁ%n%gggggh?hg

anadbalitgtoahknpotahiesedatad tethoss idaitifted dm Uo$. Patent No. 5,399,358,

oxynor phone. Wi | e
de@@@?ﬁ@ﬁgﬁé?%Phy

Edrrene !

the ox
e

hone anal gesi c ef f ect

“

aracteristics:

MIRHAIIAD, P'sstw%rﬂe%(;fgzau? 2

i s about

sQAAAN PNRARFared
conpared to

nmor phone conposi ti ons
&ﬁfﬁwgg'red as the sole

active RHARAPEAHbAEIRIs vERRWAdTdctiodshe filletpanidtes were prepared

descri bed herein,

wi adeorsies GrExsmPEe

b

hey can al so be

t
o

used

VR WasPEPRse

w d?ygbqbﬁtlgﬂr?é tlhce) rllequisite

t h%l&?tﬁ?&f )&%lt}la){ gum, locust bean gum, calcium sulfate, and mannitol in a high speed

mixer/granulator for 3 minutes. While running choppers/impellers, water was added to

the dry blended mixture, and the mixture was granulated for another 3 minutes. The

granulation was then dried in a fluid bed dryer to a loss on drying (LOD) of less than

about 6% by weight. Typical LOD was between ~3-5%. 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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effective against pain. In one enbodi nent,
phar maceutical kits conprising one or nore containers

wo pdoBedsowd t h one or nore of robust sustai ned reCBEHSI06/039767

10

15

oxynor phone fornul ati ons descri bed herein are

provi ded. The kits can further conprise other

phar maceuti cal conmpounds known in the art to be
therapeutically effective against pain, and
instructions for use. 4.6. Preparation of the robust
sustai ned rel ease formnul ati ons The robust sustai ned
rel ease fornul ations descri b&@Kerein can be pr epar ed
by wet gr@anut-atTom mg Mﬁ‘f&'—MSﬁﬁ?ﬁgbﬁl”oﬁﬁ&?ge forms
descri bed herein can be prepared by direct conpression
or by wet| granul @omponent t he fonnul ations% In sone
enbodi nent ganthdieGemst ai ned rel ease forrmulZxions are

manuf act ur ggbubyB&n\Rim gr anul atijon techni gge. In the
wet granu| glhQfbit echni que, the|conponents4qe.g.,

hydrophi I | g,cQ0P9HRgs such a xanthan gum g
cross-|inkjpg.agents, pharmaceuytical di Ligepsss,
cati oni ¢ eross=tHnkimg —Tcompounds, tydrophobi c
pol yners, etc.,gl.elﬂF)gedrH“gigg fRe&kRer and then noi stened
with one or nore ['1quids Fe.g., wat er, propyl ene

gl ycol, glycerol, alcohol) to produce a noistened nmass
that is subsequently dried. The dried mass is then
mlled with conventional equRppN3into granul es of
the sustained rel ease delivery system Thereafter, the
sust ai ned r ePepaeatital afsastgined selensei fermulagians and spdid
desi red amég%}%é& \tgﬂg V%{iggle%%uu %’M iﬁﬁ:a)laln}t’han or

nore wettin nor e rircants, one or

nmore bufferi.n ent e oI nore. ¢ .NQg:

ot her  comingRarey i Sfoaas PRty R aHin B4R hol slfte

g rﬁe%wts@gb@%mgsmciﬁm.M%masmm mmlaﬁe,l Jf@s@hadaa Lp ghajterson,

system and the drug can be en with, for ex , .

aylﬁq:\@ Yoelhead T, 9N®H)é ngxﬁggg@ $oPARRtely gxﬁ(aag%gp#b% mesh sieve.
0GNRGUBLN A BRAGREIMEDS SiRariiusihal TRUER £ NESETIMERX-MS0A®,

h
delivery system The granul ated conposition, in an . .
anmreprredsatfcbidin gtotExemphea k énd 2unssifesrslbar @ bspdeddfy &t gunutes na
i s subje d bl.eti.ng;i ™ iQRRk BEAGHELhAte, NF,
e BRSSP o Stadhebhe

JRS Pharma LP, Patterson, New York) was added to this mixture and the mixture was

Dawm

blended for five minutes. The blended granulation was compressed to 224.0 mg and ~11

Kp hardness on a tablet press using 5/16” round standard concave beveled edge tooling.

The final tablet composition is listed in the Table 3.

Table 3
Tablet Composition
Component Y mg/tablet
Albuterol sulfate 179 40.0
TIMERx-N® or TIMERx-M50A® 71.4 160.0
ProSolv SMCC® 90 8.9 20.0
Pruv™ 1.8 4.0
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conpression pressures, i.e., about 2,000-16,000 psi.
The m xture should not be conpressed to a point where

W@ b@se43086 subsequent difficulty with hydrati onP@pUs2006/039767
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15

20

exposure to liquids. Exenplary nmethods for preparing
sust ai ned rel ease delivery systens aredescribed in

U S. Patent Nos. 4,994,276, 5,128,143, 5,135, 757,

5, 455, 046, 5,512,297 and 5, 554, 387, the disclosures of
whi ch are incorporated by reference herein in their
entirety. It has been unexpected di scovered that the
particle size of the hydropgﬁﬁm@hé%npound (e.q.

xant han gu m)DﬂMl&G&?pH?ﬁe FRINTERBSE oRB6lid M6s8EE ForihsOf
the forrmulation and solid dosage fornms when the

sust ai ned r el easwithahriableyanzopaieeh fine xauthap gm| at ed

W th a non-aqueous solution, such as an

et hanolAlbgttmel s fatoeblesus e RMBRY-NGansh FIMIBR-MS 0A®) austained

rg w%n 1ﬁgrgi§’gsﬁeé'{1 e\g?rrefg)]re%lta% % & libgcﬁng%Q ﬁ%h&p%ﬁlﬁg?cﬁutlon profiles

( e f@abletX ABtes¥alugiedhisiag aemPsAmmumdmm testet in 900 mL of 50 mM

integrity of the s e f opnul

i A e bR T oo AP aey HerOgeeR. 4 series of
g@fég &P &'libu% @5\ tverd RIth BXAA Qd Reddidrmiltd ix@eRalkadr gpeiod of up to

use e the fornulation contains | ess than a
cefdtlmurs.fracti on (e.g., about 30% of small xanthan

um parti cl
o one. 15 B e (I RERLE AT hobBHRARE RERHPLCRkEGR Wters
gUSHnRaEty® bes cbll&&dx to m?:ﬂ()anﬂnm e)rfeqmmlbm) penededdys Rhenomenex®

exceeds certal S val.u mul at |

oV A bR a- B g o Mo e e SR ifis st 10 226
t higshnd fhobil@6ids® BorafstARABLITSO Yoetdniiderinbehan g wiB85:10:5 v/v ratios.
particles smaller than 53 mcrons_ in djaneter. is

orT@@é@u eehsistrd ofHank &riathylaalg sphb sy Or%f?st&r%%‘i}e ndfL of H0.
T aﬁlf i}}mn F :mp%rna\ 0428 9bé @ H05286w Ak 'Rfa'k%etqgﬁ %ﬁﬁﬁ)@mﬁs?‘g

be apparent to one s

ar fetérivate @t Eaﬁea@g&nﬂMg ehasedfat xza:ﬂltthmpogm,rth@mm@raélon of the
sizes and t

reshol d fractions al so
masAFAG ket il ererein vas ma{eglﬁé élge cqnsﬂﬁ{# 109 Io%ah sg[andard solution.
deggd étgﬁﬂrdﬂﬁioﬁ was PrepRrcAHY dssoRidgOrSHE af albikerol sulfate in 100 mL of

conprising xanthan gum particles snmaller than 45

325028/ potessian phespbats biierdpHrded @rd Hhep t#dng dBUse! i flution and
glrl}ﬁh 0§ %IO m{ ! tnlu%qg gi‘ E%L?ﬁ gottct&ﬁﬁln ﬁf?&ﬂlatg’ gl{ﬂferf(ﬁH 4.5).

t ween
Results of dlssolutlon 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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bet ween about 10-20% A fornulation conprising xanthan
gum particles smaller than 63, 75, 90, 106, 125, or

waz@smosons in di aneter may be robust when t hBCT/US2006/039767

10

threshold fraction is nore than about 30% for exanple
bet ween about 30-1 00% or between about 50-90%
Robust ness and integrity of sustained rel ease
formul ati ons and solid dosage fonns granulated with a
non- aqueous sol ution can be inproved by controlling
the particle size distribution of the hydrophilic
conpound (e.g., xanthan gunjrrﬁ%ﬁ?rol of the particle
si ze (i T on of tThe hydrophiTTc _conpound can be
achi eve E&hﬁM r lexanpl e, by %dllewtaral gukfate refpasedphi | i c
conmpod hz yg , xanthan gum particles through a

si eve, a #2 MINVIERH-ING® énthﬁ)nol%hﬂwlceuulomranulated)

partic'sﬁse rak-er—than—a—ecertarf—stze (e 53
m crorjs 'f P g[eter) to pass thrqugh. Batches, lotg,
and cqnifl ns thereof having ia desijred frjaction of

partigl é%" ?“ a CEBi 8.9 2B 106 [tv.0ai8s38d $50% | 88.8%
combi nat B8 wit h ot her conponent|s to rmake a |r obust

sust ailned rel ease formnul atjion. Alterndgtively, the
hydr ophi Mime conpound (e. g., xantlhan gunm) can be
manuf gct 05éd tolbmve PAdes|i ried parlt7ircl|e 1di8st|r ilBt i{on]8.9

in whilch ggse ngosgrieasiag o 0t hek Prioessiinggiss | 29.0
requi ried.  Furthernorle, the %dz[) h4| i1 o 4g;$pcur}% hew%{gs
a desijre artjicle sjize dilstri S (lsu gs &erag )

particl e 3hze,| mean parti ¢l 74 ze55m ni Hirh parsbidclle 56.7
si ze, |maxj umpartic| e size, a i natj an therjeo .
can be rejcgigved from an exjt qu?f& sﬁgg{ﬁge%%fdor gkg‘m:l eé,é'7

a commer cé gls manuf act ur er (orgoa di stora butgorg |Wyers t|hego.8
sustaijned rel ease de|ivery zﬁsten1is %et-q{anulated
with wat e¥lisr any other aqueBus [sdidt o4 e SFdr t|i cF%3

size of e hydrophilic comppund (8. 9. osantihan 9ymoq s
does not appear to affect the robust ness and integrit
of the sughs ned rel pase fodfbat i and6tshe 613 d 972
dosa see Table 5 e RR icl ijze

of t%e oﬁéﬂﬁa eutica fo)r il §?7 ?’ﬁ%f nrp'% hI9§1‘2|S g |98c7
from about 50 mcrons to about 400 m crons, or from
about 185 mi crons to about 265 mi crons. The average
density of the pharmaceutical formulations is from

about Oy, 8¢ %mprising 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.

- 46 -



to about 0.8 g/m, or fromabout 0.5 g/m to about 0.7
g/m. The tablets fornmed fromthe pharnmaceuti cal

w0 oooskseé ons are generally from about 6 to abpai/uS20ke039767
har dness. When the tableting step in nmaking the solid
dosage formulation is performed using wet granul ation
i nstead of direct conpression, the particle size of
t he hydrophilic conmpound (e.g., xanthan gum) does not
af fect the robustness and dissolution properties of
the solid dosage form In so\r/@}bqggodi ments, the

sustai ned rel ease coatings o i nner core conpri se
at | east ne—dr tg- xahpl-e tha I nnar ecnrae

Car

- For—exanple,—the—inner core
conpri si ng PHéABFdEEIeAR |be coaradRPIGA fuliate yeleaseded
rel ease fill ielyHYEKSte®pan exposure to |iquids,
rel eases tlhe drug fraom t/h&l -MIS0A R (yenrteri- granwated) |
I n one enbodXemthan gume gust ai ned rel ease coating
conpri ses |at partiske soee vat ex #3thmestubl ¢ conf2dnmeshiThe
wat er i nsal ubl e conmpound csiBlbmicaoisydf opkUis wiqoahsy ner|.
The hydr ophobi cTpat yner jcan be the sape as or
di fferent [from pkerhydrdphobi ¢750l yner used a8 t he
sust ai ned [rel easepdel i very syspgm Exenpl arypgg
hydr ophobiic pol yygkgs i ndl ude ablyl celluloseg{e.g., |C
al kyl cel l'lul osesy ,gar boxlynmet hghgel | ul pse), ofgher
hydr ophobiccel | ul gsi ¢ mgteriakg,or cofpoundsgg(e. 9.,
cel l ul ose [acet at hthallate, g¢g¢ 4 83.0
hydr oxypr opyl met hyl cel | ul ose Bé'tghal ate), pol 1\'/ nyl

acetate pol ynmer 8 g., [polyvihyl acetate phéé@l ate),
pol ynmers ofr copig rs deri ve{:glf omacgrylic (SJI/ or
in
4.

1%

nmet hacrylijc aci ers,| zein xes (al one
admi xture with f4 S al clohol Q%Q h ) ‘

vegetabl e oils, and m xtures thereof. Th h ohi
pol ymer Tebigfs pade bylirgsk 8%P@?Sl%?f{1‘mte"6%l”i“§?t8‘igiﬁggﬁgﬂg 0A®
c eF(JrHllul%ﬁﬁns Rl BRKan®i&h bith Q?eenott Ig%it_f\/@ ?&%ntl%a'ﬁéu@i ptlcle size. The

rel ease topnulati ons can be coated with a water

i ndath ibTable b imdinatecthatahere wptaghatto gaina sehstaniialsifference hgtween the
abqut -20% by.wei ght.. t Al lea: i P

3Rl L TR 0L OIS 5008 A 28 98 16
t 1 ivdrbiyd andiléss aliad, 7 5dhioreny wheh krethat gim pravpyplaeewigh yetelr in the

ol yet hyl en | ycol , or m xtures
P p%cess%f ma <in% tl¥e f%rmulatlon.

Table 6 shows dissolution profiles of tablets made by direct compression and
granulation of ethanol/ethylcellulose-granulated sustained release formulations with

10 different fractions of #270 (fine) mesh xanthan gum particles.
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t hereof. The sustained rel ease coating can al so

contain at |east one water sol uble conpound, such as
w@oiogwisoys pyrrol i dones, hydroxypropyl net hyl cel PCi/0Sm86/039767

or m xtures thereof. The sustained rel ease coating can

conprise at | east one water soluble conmpound in an
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hydr oXypi@pyl net hyl cel | ullose pht hallat e,102.7 99.7
pol yvimylacetate phthalate, nethacrylic acid

copol y iy a%lg&l bdissoliYidh @rofEsaiTydbies bmhm&hﬂgﬂméléRx-N@ that were
succi nate, cellul ose acetate trinelliate

t hesedicturb exgheu uping diteat cORPIEERLOR et gffﬁlé‘la&l n@’] ﬁéf’éﬁglg step,
srrgws ‘?ha? %bustné;s% ¥ Eab%@seappeals to be sensitive to xanthan gun particle size when

the tablets are manufactured by direct compression, but not when they are manufactured

5

by wet granulation. Tablets with ethanol/ethylcellulose-granulated 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
10 ethanol/ethylcellulose-granulated formulations produced tablets with desired dissolution

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

Example S

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

Tablets of TIMERx-N® formulations of albuterol sulfate were prepared as

15 described in Example 3. Dissolution profiles of each formulation were measured as
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w@oiogietod6 as descri bed herein,

10

drug and a sustained rel ease delivery system as

descri bed herein, are coated with a hydrophobic

and further coap€dUSZD6039767
an enteric coating, as described herein. In any of the
enbodi nents descri bed herein, the conpositions

conprising the drug and a sustai ned rel ease delivery
system as described herein, can optionally be coated
with a hydrophilic coating which may be applied above

or . beneath_the sustained rel ease film e or

O e B R o R el TS ol AT 5t vas wsed s o
begsal b 1R 1SMEh e HORhEEE aldXEIMY, AV BBdehitE mimic the
coatings conprise hydroxypropyl net hyl cel | ul ose.

W biblogtcal envaaenery of spise (B Giaeidstagachryes; Waereyhofustained release

i i or.al i tq of the drug sustained
rgﬁgggggg%gﬁgﬁﬂ¥¥gﬁrgﬁggg%ﬁ¥g't of the formulation

W t h gaBissaitidnespemmabnt§ waiegerfotrel wirgt aURRH Typlealiselution

AT WY TER NNV T I—_—

of table® raRle Wit dltchol/al§Ies llose @Ml dt@NTIMER DA @ bdrkprising xanthan
density of the fornulation and provi des the buoyancy

neguws gathyliffesen|nagigle fiee Geribyans pie shewn iphebleh. t he

stomach contents to provide a slow delivery of the

drug. The hydrophilic matrix, T#&7 si ze of which is

deRedklAN] upon the size of the original formulation

carelawel | consi derably ﬁ@b3835WEM%B§?Vﬁcted near the

op&tivenyg oOf the pyl E e dig . lsat G SPEr sed

t hexstemholit t he fnrﬁn@%‘ﬂ%ﬁaﬁﬁﬁt& nq“pqﬁ%aﬂ@ ')

t FrieefivgRbyt t he|gel mafrix),| a consft ant anount of {drug

canﬁ&é rel eased per unit tijme in vivo by |di spersijon or

er@ElOh of,cshe | othvem podh onssafi, tihg,daydr OBl ihC |a8by i | 86%in

MBldohufon [MufrePNer®Menon s i ehapdield thlads Tak60 |OhdRF | 27

rewagae profil ¢ Hhagken duder kinetics. The process ano

continues, with the gel matfrix renmai ni ng|buoyant i n

t helimt omich, umtil substantjally | of tlhe druglis

releesased| W.6houtl09-ht endihg| t 88be bolhd hy dny thediy 15.8

of the invenyi on,iothe | cheg stry;of| cessaiin obstheg 275 24.1

ggggggﬁgtﬁg&% the%;prnuhg%lon3L§uch Q§9tre Q%grophughc 34.9
3 hrs 998 | 995 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 | 103.5 101.7 103.1 96.9 85.5
14 hrs 99.8 99.5 108.0 105.0 103.7 106.5 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
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xant han gum), is such that the conponents are
considered to be self-buffering agents which are

w@esnaié al |y insensitive to the solubility oPCT/82006/039767

10

15

drugs and the pH changes along the I ength of the

gastroi ntestinal tract. Mreover, the chemstry of the

conponents isbelieved to be simlar to certain known

nmuco- adhesi ve substances, such as pol ycarbopb.il.

Muco- adhesi ve properties are desirable for bucca

del ivery systens. Thus, it may, Uﬁ 033|ble t hat th?

s uytwm%at t}'@e SHRTIT @rh‘hﬂoaftﬂi’sé"ﬁmé ffgrepen ighigsglufign profiles of

! %) llz}ﬁ (?Jtﬂﬁ o Welwlbeh Iaﬁo 4l Ab&R6% of fine xanthan gum

gas 0|n I'nal “tract an t ereby provi de anot her

mpdlelclmy aMhongh the Comsiaiion comtigingfaboel §60eef/ insf xanthen gpugparticles
e ssed

(RSB et AP SR el SR B TR B tr

are pO%bﬂéfcﬁe JTeahaaichBoRyrisdy sout BEs roohmé oﬁﬁxﬁimﬂrani gum,

rel ease fornul atjons descri hed herein could interact

V\Aet(hlbttﬁ‘éb%@ﬁsr?h&’r?& PFORFF RS 0 GisiRlVE At Pusfarpeddplprgmanner in the

Ip%é n&rqu QB&Y)Eéj@f &v&%@&gt%tgthre%ﬁa%opf delivery of the
ugs. 4.7. Useful ness of robust sustained rel ease

fornulatlons The robust sustained rel ease fornul ations

and solid dosage forns descri JexomAe8i n are useful for
forml at Aedsk DyhBridG e P AR

in case lt)lgga%lggnggg ‘llsggﬁsftﬁﬂﬁ(ﬁfe 5 yl?lorrﬁnu gt I ons a%rtljs
solid dosage forns con‘pamtsahgl ddsega‘formal ations

descri bed he n.are.yseful for_ providi ; .

pr escr i’bFe lg%ml?ﬁsgfl‘g}ve’fygs)y SIS WS ed C{r§ bgmdls?l% xpqthan gum,

t N6cuRBBda B, Baliafesutihtedifyaramd)land d@nrofsaid eu]mgh s@eén‘pl es
of such drugs include, for exanple, eéllebds such E\sl 1
oxyired prappetor fore ﬁeﬂﬂﬁ@t“e%uétsginﬁ’e‘ﬁasrpé? FBPRA dpYlsRlulose

arlgltlfrﬁl:d)lgl dQga g?uﬁrﬁlpé@logﬁérg’hhﬁ@l@l shﬁl%%hﬁrye\{/e% a'da&f id)' thd @ blended
treating a conditi n), by prescribin
andixomre,addigranstagad faga ﬁcw mmusq@e The exanplatied pag ey érled toa LOD

a %g %)1& ryerégla é)f e(%g Sag F)'%uﬁ 6% glqvélgﬁte %En%ﬁa%kone§lwa9 o Hilled using

p at dcpieh. Whe reﬁaiﬂed]uﬁmﬁ&ls ﬁéthe tilppextiéntsiel éo preparg ther alatlamdd release
with the drug. therfagﬁgﬁtlcally effective anount is

arfeerysysten g dtehin Aminate the condition or to
alleviate the condition (i.e., reduce the synptons
conpar ed Table 8A
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
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to the synptonms present prior to admnistration of the
robust sustained release fornulation). Wile the

w0 ooosiksasé ons and solid dosage fornms descri bedPdiEUS1006/039767

10

15

can be adm ni stered as the sole active pharmaceutica

conposi

al so be used in conbination with one or

and/ or

tion in the nethods descri bed herein,

conpositions that are known to be

t hey can

nor e conpounds

therapeutical |y effective against the condition.

Phar mac

f or mul atd

eutical kits conpri sing one
bt corarsingloma ef @ micapleng

PaoaRr

f the dru

e were prepare gd using the

Phay B a&i el el déﬁ'vtﬂ%/ s?ﬁ@m sh&m 8XBIHM 8. Tﬁ%ﬁdrﬁﬁe§mn%¥édlen‘[s per

nmorecontai ners fil

d wth one or

nore of 'the robus

su@bbtme&mbémEﬁdéeﬁBrnulatlons and/ or solid dosage

forns descri bed herein.
ot her pharnaceutica

The kits can further conprise

art to be

t her apq
I nstrug
exanpl €

conpoundsablerf®wn i n the
1 Al
Ull \JClI I _y CI | C\J

8 ve—agarnst—a—condi—ti
tions for use. 8™ LES The fol | ol
s are for purposes of

illustration only and

)II all

6mount per tablet
el

not int

m@@qhﬂ,&n@muuﬁ;p@ngﬁope of the appended

40

n al hllf er al

cl ai ns. ne_experinents-were perforped-w-t!

sul fate TIW%N%S@B@%@%% delitsty HPmand of her

physi CCCS?E&TEQ@de%&?&&Ihh@@eII%!JJ& '}@F to oproids, suchos
oxynor phone _and oxytodone Example 1 Preparation of
TINERx-N@ﬁﬁmsasvalﬁ@ﬁﬂﬁ@ﬂﬁﬁse dellvery systen1using 2
et hanol el i T S Bict0f [TVERK-1653
sust ai n ease delFvery Sysiemwere prepared
accordlﬂ@dhgmahwmprocedures related to thosg 0.08140
i denti fp Patent—Nos—47994, 2765128143

and 5, 55qpa§1§’7(cg}°ﬁed3r porated herein by referénce in 8.88

their enmp&myyﬂmipts of xanthan gun1(JungbunzIauer,IJl

Per hov AdStF .
Total tHeoretlcal weluht oanafdmg product

(coated)

Chieany

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
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I'L) were particle-size tested using a series of nesh
si eves. These sieves included a #270 nesh sieve, which

wa@bdosmesdparti cl es snmaller than 53 m crons i n POCHIE1006/039767

10

15

to pass through (fine particles). The weight fraction
of xanthan gum particles passing through the sieves
(i.e., fraction of fine xanthan gun) was determ ned.
Batches wi th known fractions of fine xanthan gum
particles were then prepared. TIMERx-N(r) was prepared

by dry bl endi ng the requisjte a unt f . xant han .
|d@a§& fillsga < yupipheag r@%\f?f%ﬁ?%kl Hlielp (ﬁ Cﬁ‘é&‘ﬂ%@éﬂ?@ﬁ jed using

lgpL ﬁle c”hgf 4 QB@?%%I?E -9 rcol?tm{ﬂ AHALEV dreslor Edt¥t 230 nm.
0 ce

I ¢ pol'yner (ethy | ul ose) was prepared by
d| R&oiv@ry nf oetiybharel framh exh teatl iseshhyh na’lfdaih 8l . The

slurry was added to the dry ded m xture and the
material was subsequently gr “%ted for 4 mnutes
while runni '?Q%PL,P Choppe%bbamwvafed aﬁaeexara@twlﬁt i on
was thenjdried in Hu-dbea—dryer t+Hoss——on

drying) of |ess thha nvatg by 4 %jh‘!“ol/ew’&er tv?fl ot
was ~3-5% . The grianuj.ati on was sen nmil|ed usgry a
1.0 mm (0. 0407) screel. The ingrgdi ents pf thegs
sustai nedl rel2ase pxcipient are set forth in T%Bie 1
Table 1 trem¥ed durih DrOCGSSIH Exanmple 2

Pr epar at i on M¢anT| MERx3.RM50A(r) sustlai ned t el eas#.0
delivery systemusing water granulation Lots of

Tl MERX- WEsaAgus)anmdsclaasné@lerteccemntgew e o oxymerehenge fosmulated

pre t

SRS By bR AR L B, L s

Eet{hﬁtﬁigh bﬁZV(ﬁfrﬁfﬁlﬁﬁé\@ﬁc Wiard gosvderediané eytrackalnvitiawagy rapproximately 3-
atches wit nown act f [

e e ey v e b SRR S1E L e

pr &%ﬁﬁﬁg a1 4 rn}ﬁo bkendih 81 ilaehs Ltk ito anpbisbl®Eoncentration,

xant han gum | ocust bean gum calciumsulfate

rramwdemd tablets Wergfirss prpendad xe?Y'g ehaneldeior sqcelildss?orflgwed by dilution
é Wa’teryg]ﬁxjogldre WA 98 G RQR RELEAL. R&his 8% Serinfét, @bpiREnately 11-

15% of oxymorphone was released into the water/ethanol solution after 15 minutes. The

powdered sustained release 40 mg oxymorphone tablets formulated with TIMERx-N®
with xanthan gum of which at least 30% of the particles can pass through a #270 mesh

sieve, therefore, resist extraction in more than one potential abuse scenario.

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 0.1N
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)
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the dry bl ended m xture, and the m xture was
granul ated for another 3 m nutes. The granul ati on was

wao bes/ogiosed in a fluid bed dryer to a | oss on BPECHUSZH06/039767

10

15

(LOD) of |ess than about 6% by wei ght. Typical LOD was

bet ween -3-5% The granulation was then mlled using a

0. 065" screen. The ingredients of the sustained

rel ease delivery systemare set forth in Table 2. Table

gOTLNERx-NEOA(réuCanosition Conmponent % Xant han Gum
ocust Bean Gum 30 _Mannito ci um Sul f

vxafpéﬂle e@v@nqlohssalﬂla%m@@a&awnﬁdﬁf‘p‘? g@ﬁé wm&? t%a %ﬂjfated using

LAth QRoRfand HRtRLNS thdiGhe@sent aruRubRldeORs idindersely correlated
so osage fornms wth variable anounts of fine

X ammtlhﬁln agwnnfmfsﬂ@n@il in gl dissolvtion niedivvmu(TebleolPBladun increase in

SRR Copiphy S BB P Bl PhodBltotP orsii P R e el re
Phar ma R&sultPsfidisomdon etjewmeéntskye suntnarizZERxTdle ] 047

TI MERx- MbOA(r) separately tgf:\%lf% a #20 nmesh sieve.

The al buterol sulfate, ProS r)y 90 and ei t her
Tl I\/E - I\I(r\ or Tl |\/|:DV |\/r\nA/r\ nr epar ad arcnr

LAI A"V | ACCUT MI IIH |. U

E.Xan‘paeﬁlﬁ #fruxg F‘ 2, respec eJ/ o]gf/n}grﬂoner ase Q*Iz?r 11

m nut bat t er son- K& eT"

V- Bl ender. Pr iw{tm—(Sodium Dl egryt—Fgmaratyg, NF, RS

P_har ma LP, Pat t@ﬁéon(’).s NEV\ Y@ilk) W@%rsad delrJ 0 tshi.rﬁ 12 hrs

m xture and the m xture s bl ended far five m nutles.

The blgadigd; grianal at 1 ap was Bonyr essed t @0 224. 07 ng| and2

~ 11 | RSD %* 0 3.2 2.7 1.8 1.0 0.6 0.6
Range 0 21-23 32-35 48-50 69-71 96-97 | 101-102
4% Ethanol 0 22 33 49 69 96 102
RSD %* 0 3.3 3.0 2.5 2.0 1.6 1.8
Range 0 21-23 31-34 46-50 66-70 93-99 99-106
20% 0 18 28 42 61 89 100
Ethanol 0 2.1 2.4 2.5 2.9 2.0 1.9
% RSD* 0 17-18 27-29 40-45 59-66 86-93 97-103
40% 0 15 24 37 54 78 94
Ethanol 0 6.0 2.2 1.8 1.9 2.3 3.2
RSD %* 0 14-18 23-25 35-38 52-56 74-81 90-101

* RSD = Relative Standard Deviation

The presence of up to 40% ethanol did not significantly affect the dissolution
profile of sustained release 40 mg oxymorphone tablets. The presence of 4% ethanol had
an insignificant effect on the dissolution profile of 40 mg sustained release oxymorphone
tablets compared to their dissolution profile in the absence of ethanol. Oxymorphone
release was inversely correlated with the amount of ethanol in the dissolution medium.
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.
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Kp hardness on a tablet press using 5/16" round
standard concave bevel ed edge tooling. The final

WO 2aBe150eonposition is listed in the Tabl e 3. HeEDUS2006/039767

10

15

20

3Exanpl e 4 Dissolution profile nmeasurenents of solid
dosage fornms with variable anmounts of fine xanthan gum
Al buterol sulfate tablets with TIMERX-N(r) and

TI MERX- MbOA(r) sustained rel ease delivery systens were
prepared as described in Exanple 3. D ssol ution
profiles of tablets were eval uated using a USP

Apparatus 2 dissol ution t estléble W¥oo ni of 50 mv
pot assium nthnh::n“ e huffer (nl—l 4 '—'ﬂ The sol ution was

stirfed at 50 r. p./m A%erlalew fmftms(&hfﬁrdzssmtummmmleﬂof% mg
m. were w t hdr awn |apxymeaghinesnitmaell yeleasrtelipts inf GIN HCl and ethanol
perijod of up to 14 hours. Drug rel easelutions al | tablets

was nuedibmr €ed by RP- HAkfetisholg a|\Wat ens, &yanset ry(r)40€} ethanol

8 cofumm (4.6 X 250 nij (of €quivyal ent) preceded|by a

Phenogengytdso.iNpecyrityQuand(tm ¢ 8 (4 g0 3.0 mm 45
guar|dgep! umm. Mbnift ori ng wavel ength was set to 226 nm

The nobiTe phase consisted of butter:

acet onigimilhgty TRdtO8 R ethiafo B&ntdnidg Wediaralati@sto 071 HCI medium (0%
buffer consisted of 1nL triethylamne and 1nlL

t rathangbrese 81,60 age i+ forihe 4%, % ppdr 0% sEhapg)) sgiytions, respectively.
h%@,;@%%&%é ta%g?screﬁﬁtg)ek/g% & Lo, {hactoﬁcé’t\ﬂﬁtlérﬁtof 1éﬂ’laljtolfélnd do not

etermne t per enta drug rel eased
atdosadinmp imtbp piastnceohiet lewhue it 4036 ebandf t he sanpl e
taken at that tinmepoint was conpared to the
concentration of a st andardEsx% %Qn The standard
sol uti on was prepared by di 45 ng of al buterol
sul fate in Hifectrbf ehariul offi@ehbsisilinnofpkgmphplianefvdrher
(pH 4.5) and then takl ng, 5 nmiL of th| SO |on and
diluting it to 50 Sstam elFBF"e‘”@'fm(g@ t?g % si um
phosphag&iytbRhtctR Frefe Bked il stully ﬁ) ARbessl ieMbbiidcORinetics of

experinments  wth tablets nade with
aI gonwIPhenp ¢ e wekpse gieae bl amvioRsdnppisiered with 240 mL of

J;H%, %)lo/ngr%(gg& BaNwIH Whdda di fferent particle size

I Stri
The study design was a randomized, open-label, single-dose, four-period

crossover in 28 subjects. To block the opioid effects of oxymorphone, naltrexone HCl
(50 mg) was administered approximately 12 and 2 hours prior to each oxymorphone
administration, and again at 12 hours after administration. Subjects were fasted overnight
for at least 8 hours prior to dosing. Water was allowed ad /ib except from 1 hour before
dosing until 1 hour after dosing. A standardized meal was served 4 hours and 10 hours
after dosing.

Oxymorphone 40 mg sustained release tablets were administered on four separate
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 (CIs) for natural logarithmic transformed Cpax, AUCo.;, and
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are shown in Table 4. Table 4 Tablets conprising 13. 7%
and 27.9% of fine xanthan gumin the

werdvanaloset hyl cel | uose-granul ated TI MERX- N(r) PET/E8206039767

10

nearly the entire quantity of drug al nost i medi ately.
This is an exanpl e of undesired dose dunping. Tablets
wth 31.6% or nore of fine xanthan gum di ssolved in

t he expected sustained rel ease manner. The data in
Table 4 indicate that there appears to be no

substantial difference_in dissolution profiles of :

f gt VoRsaledated UHPA &eﬁég%’éﬁ Moot SBm-aney hswient in
8.%%%%%[ Of bt dcDEortROE MR Md@ﬂlrgtiht%}\ﬁﬁ(& Besdthd) SvaBfexcluded from the
di ssol uti1on experlnengs with tablets made with

wantrigery plaanmb ertkabti€ lahvER%s. MBOA(r) conpri si ng xant han gum

with different particle, si. ' [ W] 1 ]
in Tabl'ljéhl g Sf"ﬁbe“lcgs ‘%erﬁ'gl%)rfﬂé%dsﬁﬁr}ﬁ%ééﬁ y F@V%dé}g? é% %’{nl?gﬁcess:‘)%neted tle'
ofstutig} @Earii Gihdeaiubitets kddeRed MbOA( teatirentsu ISabjects svho vomited within

conprising xanthan gum are not sensitive to, xantha

guhs fesing iajeeval (G2 heli) e 1o Faye Taap R at%lef“hedﬁ"%‘g?‘gh?’ﬁ‘g?e

t L}ﬁﬁﬁne@@ﬁ%@t‘iéaﬂa&sQ?TR&e %ﬁsltoadﬁbjie@ﬂs vihof oatird Getweeh vEerhours on
the dissolution profiles of tablets nmade with x§nthan

gureatraanit Ag(4p%rathaniod agd 3 sulipcts whe vemied heBoFR &l &RguIg g treatment
| ﬁfﬁldb am 431, }%Geo&}ére%%ﬂbjé?@mgﬂo&ﬂ%br? trEdiAREs @ @% ethanol) or
W ter rn the process -of making the fornulation. _

Tab @ Gilaheys Mihs plabut comrepraibnitos dita foabicdtteaimens dggluding

direct conpression an ranul ation of .

et Hiiee ot Ry aror gt o SR e by Tabls L
formulations with different fractions of #270 (fine)
mesh xant han gum particles. Table 6 Conpari son of

di ssolution profiles of tablets conprising TI MERX-N(r)
that were manufactured either using direct conpression
or wet granulation in the tableting step, shows that
robustness of tablets appears to be sensitive to

xant han gun particle size when the tablets are

manuf actured by direct conpression, but not when they
are manuf act ur ed :
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by wet granul ation.

Tablets with

et hanol / et hyl cel | ul ose-granul ated TI MERX-N(r) with
WQ@7009%8fi6 fi ne particles had desired di ssol utiBeI/US2006/039767
profiles when tabl eted using wet granul ation,

when tabl eted using direct conpression.

but not

Di r ect

conpressi on of ethanol/ethyl cell ul ose-granul at ed
formul ati ons produced tablets with desired di ssol ution
profiles when the fraction of fine xanthan gum was
nore than about 30%

Ex
wer
40%

di ss
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Statistical analyses of the pharmacokinetic parameters are presented in Table 12.
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Ther ef or e,

of fine xanthan gum exhibit

WRLOROIIIES,

robust di ssol ution

in the presence and absence of beverage-strength

et hanol .

Exanpl e 6 Preparation of

r obust sust ai ned

rel ease oxynorphone fornul ati ons and solid dosage
forms A controlled rel ease delivery system was

prepared by dry bl endi ng xant han gum

cal cium sul fate di hydrate,

sl

rose

in a high

formul ati ons conprising about 30% or nore

and di ssolve in a sustai ned rel eaBET/IIAIWE039767

| ocust bean gum

speed n1xed/granu|ator for a nutes. A slurry was
pr epared ..;,\..u et-hyt—eelHul-ese—w-t-h—alcohol—VWhite
runp i ChO /|i mpe@dyaosphohbaresthidhit (¢xvREn sl Rdts ittt vomited)
t he dﬂg rnxture, and granul ated for a few
mi nut BE “a arjul4ati @nanshs | 1086 etinh@d] t &%2th@bl (|| 08% cthanol
on oyt 3g) tegs—th auuu 4““’ e ght Thc
gr apul gf“?"’opr%ywas tthen frg%% USi n Wscr(,en 2 e é37703)
rel ative quantitile é 1gre§|eﬁ JSEJ 0’ prepare
t he sust@%ngd reIease I|ve y syﬁ&pnwale I|$6ed in 20
Tabl e 8A. ™Tabl e EATE{S’H?B%)COTPV 040 Mg | 5120
oxypor phone hydrachl'ori de” wet repa ed usi ng t
contr giitgdndphease dejebyery >ySt ggggghown i nsjadl c 8A. 33350
The quantlgles ofl i ngnegiyents pgiifoapl el agpshi)stad injigeq)
Tabl e 8B. Table 8B Exanple 7|Extract’ on; reS|stance of
powdexad, s pshained rebgase oxynosgsgone {abletseTahl et 360342
of [Tl MERX- N%r) syst ajmeskyr el easqifsapyul ati erzasyi t 40 (11388)
nmg pf oxynor phone mere testej for abuse potentlal in
an | ntrauwgmous rqute pfize«adm hi strapi on. | A peggon, |suchio7”
as a drug addict, trypax to abusesphe fornulat)ion,| may 4.7)
attenpt to extragt the opioid fromthe tablets and
i nject thewrsel ves withisthe resul tkihg sol uti ozs 25
Median and range reported for T
“n=13
n=24

Geometric mean ratios (GMR) and 90% CI for those treatments in which subjects

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

Table 13
Oxymorphone treatment
PharmacoKkinetic 40% ethanol 20% ethanol 4% ethanol
Parameter /0% ethanol /0% ethanol /0% ethanol
Ratio 90% CI Ratio 90% CI Ratio 90% CI
Cinax 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 ¢ 1.127 1.03, 1.24 1.010 0.93, 1.09 1.022 0.95, 1.10
5 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
comparable from 16 to 48 hours after dosing. Secondary peaks were observed at 5 hours
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Tabl ets of TIMERX-N(r) sustained rel ease fornul ations
with 40 ng of oxynorphone were prepared according to

wee@sedimes in Exanple 6 and ground into powdePCT/US20061€39767

10

wat er extraction test, the resulting powder was

di spersed into 30 nL of water and stirred for 5
seconds. In the 95% et hanol /water extraction test, the
resul ting powder was dispersed into 15 nmL of 95%

et hanol, stirred for 5 seconds and then diluted with

an addltl onal 15 nL of water. In the 95% et hanol
exior Betiornd Yaethappldroaagafs qnﬁdzﬁlemefi?r @uafrgaﬁ@@%tédAlthough the

I Nfgy, éﬁaﬁ& tl%gtn%at/&l%rhlziﬁﬁﬁa c%gen%tahBﬂ s Bi%ﬁeéhmw/% or 20% from
I n each test ere ting solution was all owed
s eﬂ 5 foof hdibs,theernesntzgibo thendedlingd find wes oaver theo @@hother three

Or Rt S 1A ol b B Bl b el A ' appeared

Zob vax(redtl yieitdd td Shecathdnahtr @It‘lﬁera (Thblel&2)e dirom ﬂs@ltatlai shb% in Table
nm_Recovery of oxynorphope_from
TlA. & ca1 by atomdhas B LGS PPt Tl ra Vo 4 pcror tHe 408k ethanol,

c ofﬁ% 'eﬁ’lhﬁlcg aft® 49t RfnoPHYIRERY Q%ectt@[ﬂblﬂf)ﬁgd VM thé O% ethanol
N(r) made with xanthan gumin which I

eas

sa%a@ﬁerpa Chirges in B opaskAVRr-auighsed fﬁvzvé‘Vth@slﬁ‘stOé#@ ethanol

r e ered I r oxi

5B S AR SRR PERAL ) Ok ner RO O R
m diiﬂbeaces%r i phmrabmlemetiopanhmpqm Wgre@bis@'bd:cbammg GrigBgtreatments.
et hanol then di]utin t n.ingesti
concent ‘?"é‘iq}’%%(’fea&oi}éh@% &65%5%?% 10 g Wﬁ@iﬂsr ‘ﬁ?ﬁf %‘Em'ﬁ? D& feseed in Tables
I N1 PaM Bt NABA] plistia néSEAAGS1imE Abla@beshch Yrestidett, Wdthout any
with water to prow de a 47.5% et hanol solution. In
t hexslusigpe forrvemtiting prersbRwpint Eable 14.-  159% of oxynor phone
was released into the water/ethanol solution after 15
m nut es. The powdered sustained rel ease 40 ng
oxynor phone tablets fornulated with TIMERX-N(r) with
xant han gum of which at | east 30% of the particles can
pass through a #270 nmesh sieve, therefore, resist
extraction in nore than one potential abuse scenario.
Exanpl e 8 Dissolution profiles of sustained rel ease
oxynor phone
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10

tablets in the presence of beverage-strength ethanol
Sust ai ned rel ease 40 ng oxynorphone tablets were

w@e@paswde as described in Exanple 6. Dissol utipOI/Us®n&039767
were perfornmed on sets of 12 tablets in 500 nL of 0.1N

HCl and et hanol /0. 1N HO solutions at 4%
concentrati ons.
det epni ned by HPLC as descri bed above.

et hanol

Oxynor pho

20%
ne rel ease was
Tabl et s

and 40%

remai ned-i ntact throughout the dissolution tests in

all media.

are shown in Table 10A Slmléf"et%f1

Mean conce

ntrations of

oxynor phone rel eased
factors (f2)for the

et hanol dj ssolution.n

were calc ulvmuedxymrn@lsw&miapdlcnlérdtbds(immlinglwbiee@u‘rhlosfomited)
i ndj cate that the drug rel ease rm%ml]s_ i nversely
glo;rsgt%}ed Wl’/ct) hLlﬂ)? am)w;}tetggso?t ﬁn?h"/l Qhetrre&?l n ettlth%ehanol
con i the—e ss“' HH--eR—Heai-u ..wgﬁ?ﬁ. ect ez@gds)
t he d9!]lg ol cA980r atd. ReddM's of| di ssOI i on 0.000
expedesent s a@16.24Lnmdr i zedo.400 Tabl e 1298.89Tabl ¢ 10A 544.828
RSD %ﬁﬁl at i ye1sSisanddrd Peyrigagi on| Thelopo.esence of wprs.428
to ,{gﬁlt nangk-. %E ngt SI%I dohcantly ghtept the 1641636
di sgol of ) | e af rele 0

oXyo }B’ho ?i : The %‘égznce %iﬁgéwano had®2§*
i ns| gAibfs :ant17@f7l‘2@ct on #H8-¥Psso ut|7(9ﬁ5 B¥Dbf i Ile of 240-396
ng sushrai hed 193 .8dase [oxyn®HplEdne | abl BB824bnpar ed £208.060
thelrs g}gsml qg{»m()pr aof i | egqpaphe pbservgeszf etjhanobies.160
Oxy oi ohe g oef ves héi:mfe'ty conrah gied W {h 518 960
anmoun e u rese

of /%“én 0Rano d| ssol u{gagﬁ medi jum 2635628
s| oe@hréown tlﬁ%1 48] ease d%77RYnor phonk8L4Hl ch was 2311740
sti|I8mel basadsiasoa cont npI7488 mahner122504Qose dunp2ivgp44
was| qpsgaryed 1a@zsooncentratéms of et hamoksdbet ween (¥s.844
and 41?0]%3 Therg tiabl g h sust aispggh r el ease o931 016
forpu I pns i beld he reI pase r phone i

conf rlél%se %ﬁéﬁ(ﬁ ther??gg%nce of 3? %/(goat I east(’@2316
40% &éhenol . THBISE2 108 SL&RY ty fact 8¢%2%or 338.700
et hanol - cont aisri9Rgy nedi a 2381020 i ve| t o Q2ANG6HC redi WA3B.728
(0% 95.180 99.976 80.784 97.752

Mean plasma concentration-time 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, Ciax
was the only pharmacokinetic parameter that appeared to be directly related to the ethanol

treatment (Table 15).
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et hanol) were 97, 60 and 45 for the 4% 20% and 40%
et hanol sol utions, respectively. Thus, oxynorphone
W0 20980¥W46 esi St beverage strength concentrati oPGI/U82006/039767

et hanol and do not dose dunp in the presence of at

| east up to 40% et hanol. Exanple 9 Effect of ethanol

on bioavailability of oxynorphone from sustai ned

rel ease oxynor phone tablets Healthy vol unteers were

used in a study to assess the pharmacoki netics of

oxynor phone 40 ng sustai ned rel ease tablets when

co-adm nistered with 240 nL glapftO% 20% 4% and 0%

(water) ethanol.—The study-desighn—was—a+andoni-zed,

LS A~ A~ AN N a —n

oper)- | abe[‘w si ngl e{ﬁ@&ﬁrpﬁoaafmaﬁfehqmcﬁfdﬂﬁg&aujws ivho 28mited, N=25)
subj i

b| oclz a r\n| o ar\fc- “ Oxyrmr phC Yo
nal t|r ng ﬁi&‘(gt‘ 04%)ethmg1 % deele A3petrnehat el 9% ethanol
12 gnd B8 ED

rii or to each oxynorphone

)

admi|ri,stpgabilon, and agaén at 12 2Rburs after2564 2373
adni|ni stration. Subj &6%€ were f@82Bd oVer ni(YB?) for| at (870)
| east 8 hours prijor to dosi hg. Water was al |l owed a

o

lib |eéxeept from 1 houtSbefore dogPng umtil B.0hour 2.0
aftdr dosing. A stafli&r@d)ized ntal>-8ls ser (be120houf s (0.5-12.0)
and |10 hours aftefr dosing. Oxynorphone |40 sust aj ned

r el ¢aséConihbmnls wer e 33@hi ni st er 8F16n f our ate 33350
occasi ons vvi th 240 i35 A) 4ddd%Phangl, BFFd% (11864)
et hanol 4% ethhanol , or D) 0% et hanol . Serlal bl ood

saanAéécwvePél t ai ned’28om 0 t 03%8 houns afetl dosf ng. 36034
Pl agma sanpl es wef e 4883y ed|f or(lE%Fhor phond 342 (11388)

Phar{ma %gkl netic par aneters for o gbm)r phone 107
det ggri®ned usi ng |hon- gggpari msnt% nmet hods ?} datp . (4'7)
evalluation. Point| est and ©8% conf i defice '
| ntewal s (Cs) f(la\rrgaisur al ‘Irggarz thlm ¢ Er a%fopnedM 25
C:IIHX,ﬁ A 5 FRf—were—cabecdratrea—ust g—TepsSt
Squarb%_s?%\e/ga ns (Lal\/bans) Any treatment |in which a
SUbj eft S‘V"‘m $ dor+re—the—dosin -Rtet-val 12

\"Ava Y U T AU RV LV | U Y U \U

Oﬂ)

hours) was
anal ysi s.

| uded fromthe primary pharnmacoki netic

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
5  compared to the 0% ethanol treatment. Changes in AUCy.¢ and AUCy.ips ranged from -
10% to 7% for the ethanol treatments as compared to 0% ethanol (Table 16). The 40%
and 20% Cmax, AUCo.c and AUCq.inr increases were lower when subjects who vomited

were included.
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Thirty subjects were enrolled in the study.
Twenty-five subjects conpleted the study, neaning

w0 h@se4ub) ects received all four treatnents. BUDUSWNE039767

10

15

20

who vomted within the dosing interval (0-12 hours)
were to have that treatnent excluded fromthe

phar macoki netic anal ysis. There were 10 subjects who
vom ted between 0-12 hours on treatnent A (40%

et hanol) and 5 subjects who vom ted between 0-12 hours
on treatnment B (20% ethanol. There were no subjects
who vomted on treatments C {14k ¢ghanol) or D (0%
ethanol ). Mean plasmm concentration-time data for each

treatment, %&Inblxqfh&ge RtRneR indRhmgk sﬁlﬁ mtﬁwfuf ﬁﬁﬁlf@ﬁnﬁ—ﬁﬁ

t hel_subj ect vomted are shown in Table

Statistical anahg%eﬂlaﬂﬁl the phaﬂr‘vaethhnoietl c par aﬁ%t*éh@ol
ar e| psrametet gd i m%'athlaeollz Tabl e/0%2etiBewhet rijc meaff% ethanol

rati| os (GVR) 'liﬁ'u‘l 0% Ot 1 s Ch900/o CI
subj ects conp %ifoe t%(gl% udvRvmbf?\‘h:)utgﬁ&%FnFtl leyvn en

0- 1PCheurs ar e62hpwi6s,n.9Fab| &.143. | PHOB.d.363 ThéO'r’ﬂeaw 0.905, 1.281

pl asgpcgonce t1og~4 1 dahaogy n| Tabb g bl shewsd hat .87, 1.31
t he| 40% and Zéigf? hgﬁ%llq?reapﬁgzt 5 ?o duce i (Izjher

pl as AHCEBNCEN® P | 0NE8.duUbi ng 0ORR fi Pgﬁ 4% ol 6TR¥Urg 085,126

conpared—to the 0% ettanot— tTeatment. The 4% et hanol
treatment nmean plasna concentrations were simlar to
those for the 0% ethanol treatnment. All data were
conparable from 16 to 48 hours after dosing. Secondary
peaks were observed at 5 hoExample ¥he 49% and 0%

et hanol treatments and 12 hours for all four

t r eat nBffed. ofmadmu@jhavaibbﬂny/wé%mmsqair@étrﬁbme RyHIprphone

oo, SOTGRR A £01 MR A s S0
h
?2 h\é\ﬁf‘% st%\é%,r&/)%g a g l%ﬁ?aﬁh\ﬁﬁa unt%elts rt(? Qstsgﬁ%esef%ct 8 f%gd on the

rmacoki ne ar anet
t hﬁba\ﬁﬂﬁlﬁﬁf{/ﬂ sﬁ&@aﬂ@&i Bloagca(d g beymbdtotatablae aﬁﬂ ba}frwbrphone

TN AT N 1M LN
7%%%1%; %10/9, ﬁﬁg Zl%cf Qbssbb& ift QQ/OS@JJE@{] Ofhe K0He BRWho@’bﬂstamCd

anol at ments, respectively, conpared to th
O%ehaakmmbﬂet andedestlﬂmg oxyGraplpes ithmedigcocicass ighleteimsty sipluated under

' a&g nd %as?eq]c%ﬁ/ i 10ns %"/oblgc!k 1}19 Splg}dr@fégis 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 0 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 Cpax, AUCq., and AUCo.inr were calculated using LSMeans.
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treatnments conpared to 0% et hanol (Table 13). O her
than Cmax, no significant differences for the
W b@sowvaki neti c paranmeters were observed anponECUES1006/6839767
treatnments. Analysis of all subjects regardl ess of
whet her they vomited is presented in Tables 14 and 15.
Mean pl asna concentration-tinme data for each
treatment, wi thout any exclusions for vomting, are
shown in Tabl e 14 Tabl e 14 Mean oxynor phone pl asma

concent atlon cl udi ng, subj ects who vom ted)
[ pg/ ni] ’f*’eﬁté/ ‘%Sé JReHR 6P e%ﬂ*fa%ﬁw Jliwsreqan phasimaggogentration-time

et Bad @br thd fabtel M th
3 50070 onbist TRy el e A NPl S5 g8 Shown in Tabie
5447828 0.5 hr 1218. 988 1067.048 1090. 458 1775. 428

0.75 hr 1572.360 1469, 992 17é§ i1 2041636 1 hr

1716. 480 1556.372 1860.552 2640640 1.5 hrs 1726. 720

1785. 560 20456802481 3962 hrs—1936-846—1944-920-
1ok 240 2200 I, Lemmlnbaapit ittt
2ice, 160 ¢ I 1450, 8004 Loty A ATAR, 0y o
1877. 440 145@1. GHfe 2311. 740 Bphrg 1262. 880 1517. 4%0
1220, 0t 1299 oy 10| s 1002 W0 1167 doo 1024, o8
866. 844 12 hrs—1429 31631489280 98101616
hrs 876.800|872.9760 844. 264 69X 216 0.00

0.25 hr 0.47 0.22

0.50 hr 1.68 0.97

0.75 hr 1.92 1.90

1 hr 2.09 2.61

1.5 hrs 2.18 3.48

2 hrs 2.18 3.65

3 hrs 2.00 2.86

4 hrs 1.78 245

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

5 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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24 hrs 443.872 451.920 359. 224 338. 700 254.988 238. 020

227. 056 233.728 95.180 99.976 80.784 97.752 Mean
w@b@sowsogoncentration-tine profiles wthout exeCT/Us2096/039767

treatnments (n=25) in which subjects vomted (Table

14), showed the 40% et hanol treatnment with a secondary

peak at 5 hours, which was not clearly evident in

Tabl e 11, where only 15 subjects were represented. The

20% et hanol treatnent (n=25) appeared to be simlar to

that of Table 11, where there were 20 subjects. The 4%

amgatovnistfhnithe immedigterrelaass tatdeis arsshewd in Fable dfrelkalep irgatment

f ' in..Tahl.e . '
BBk o B35 Pl g 5L Shra e e
p l@atoreao KT ikahéam fatmmehamntitiats fappelredmients berasimilat frym 12 to

rel,ated to the ethanagl treatnment (Ta 15).. TablLe 15

G e 4T RRS SESolER PRk WP e d A dpis o Be beied apd fed
5 CrRxnivatse 62% 15% and 8% for the 40% et hanol, 20%

et hanol and 4% et hanol treatnments, respectively, as

conpar &rFapplaspe osymemhartoneeitatine Hme PeyHeyos thefed and fasted

ALUCO- o TR = % :

e o S e 14 S By hovm n Table

188. The 40% and 20% Crmax, AUCO-t and AUCO-i nf

i ncreases were | ower when subjects who vomted were

i ncl uded. Tabl e 16 Exanpl e 10’{":&@? t of food on

bi oavailability of 40 ng sus A hed rel ease oxynor phone

tablets and 4 x 10 rg oxy hone i diate rel ease
tabl ets A study was |perf o:.ﬁg[rﬁ ?"Pi“’ﬁre";q?’f‘ﬁi/"%%“é? e rragw{'o
assess the |[effect ofl food oxn1@ g IRogavaphaizithhlety [gfml]
sust ai ned retease4g g oxynorphonetabiets and—
oxynor phong iTimediratle rel eadastedbl ets (#x 10 ng)FedThe
study design vvag aTandor zeg open-tabef; 0.00
si ngl e-dosg, four-period cro MBver in 28 subj ects:” The
40 ny oxynﬁr phRafer syst ai ned 3.34 1.79

0.50 hr 7.28 6.59

0.75 hr 6.60 9.49

1hr 6.03 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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rel ease tablet and 4x10 ng oxynorphone i nmedi ate
rel ease tablets were evaluated under fed and fasted
wae onvdiosjoacrs. To bl ock the opioid effects of PCT/US2006/039767
oxynor phone, naltrexone HCO (50 ng) was adm ni stered
approxi mately 12 hours prior to each oxynorphone
adm ni stration. Subjects were fasted overni ght for at
| east 8 hours prior to dosing. For the fed treatnent
subj ects were served a high-fat breakfast and were
dosed 10 m nutes after conpletion of the breakfast.
Each ddde fediseatnentniitt4x é0 nw itmeldge refleast oxyaaphone tablets

Ty T T —

f rtomhefagted #2atimentt Thafrteen ptsmi bgymbliphsiecoaasilagsnsor Both

assayed for ox ar ma oklnetlc paraneters
SR oL ARAPE NP A HEG s fiRipe. SECondary peaks were
NQIs&OEPAT T2MRAEsTbr (HE TRRASrealBRind hnE il 'txmtsa@ 9\92@ 1gér§ased in
for natural |ogarithmc transforned AUCO-t

Al pjepncqef ©og frdwethuihe qustainedy e@ermﬁéhwqd}aw re&@se tablets and
SURVEH EOTILE 8, Wik TOr BBERRLEETR 19 o e o
t rdatet (Teble 20§ Gicart bresesu tatifovd dnaredsedhi€g.« a1 &4 anglr38 %6 foo the sustained
PR BPSACaa R g g bR T SHBRRSS to sministrarion

Camdentksad tasicasr Fawl ihhadell mdﬁ ah@ WIC,GQ Raresaddos 8%,
t he fasted treatment. The nean plasma concentrations

f GEsPSeiEeLY fou shermediajpieleasy tﬁbllefar FP’P Bmsutiaipes whpasrdablet
afaﬁﬁﬁmg@l%'d%th 866 IR, PERK Ié%se’swgé# gegs RaR 989 Sind the

for the fasted treatment an ours
t r% Pbnwvere within 3 825%| asma oxyrror phone
concentration-tinme data or the fasted and
fedtreatnents for the |nned|§L§ r@lease tablets are
shown in Table 18. The fed treatnent produced hi gher

10

pI nma—concent rdll UTTS uw I [LLY) t IIC I I rst J.U IIULﬂ S

15

conpared to the fast ed)tyneapirae treatifent (N?dﬁ) pl asma
co q\ent rations bot A t.r eda Sb V*E I"Iil lar. 1r %m
ustained release table 0 mg immedjate release
s [Pl PSR, SO ot et
plasna OXV'1 hone dw®dcent rat i asted me prof iFeds f or t h&asted
f ed Gadpd/akt ed 4250 2790 12090 9070
(1210) (840) (5420) (4090)
Tnaxs B 2.00 1.00 1.00 0.50
(0.5-53.0) (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.ins, pg'h/mL - 41170 40620 54100 39040
(10460) (11380) (20260) (12440)
ty, 1 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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treatnments for the i medi ate rel ease oxynorphone
tablets (4 x 10 ng) are shown in Table 18. Table 18The

wo e@sswas nent with 4 x 10 ng i nmedi at e r el easECT/US2006/039767

10

15

20

oxynor phone tabl ets produced hi gher plasnma oxynorphone
concentrations during the first 10 hours conpared to
the fasted treatnent. The nean pl asna oxynor phone
concentrations for both treatnents were simlar from
12 to 48 hours after dosing. Secondary peaks were
observed at 12 hours for the fasted treatnent and fed
treatnments. Crax was increased in the presence of food
for both the sustained rel ead@Pk¥?d t he i mediate

rel increased by food for the

i nmedi at e rel ease tabl et Ox{rhatpheneli@datméntom t he GVR

dat % If?t 4 n%QQ t SlR ifed Tele s]’e!f’iﬁabiaf Oﬁ d EQCH) glasegnediate release
i;& 38%2: '?gr F i r fﬁ'@’

Cma>&, and e sus el ease

i ngredsed AUCo-t| and %A%-i nf bymlg
respeidty.vel y for} the ilgnedi atje rf

t he tained re| ease, gbl et |adimdniigeered wt foodB
t hg %ﬁ%é“ft and AUCO-i n increas(%]ES Le | ess 1t an 10p6
and_t he 90% Cl s re within 80- % ~Tabl e 19Table PO

i mredi %Te rel easg_tabjet ctive h A e
taoets; Spectrvery,when—coffipaf et
pmed at ” onRatieded/iied) " 9% 61 | ) Ratio @sd/fasted) | 90% CI
% and 389376 1,156, 1.637
ése tabl et® For| 132, 155

1.28, 1.41

Fromthe GWR data (Table 20) it can be seen that food

i ncreased 19 8% for the, sustained

rel eas ?3’3%%@%? ﬁﬁ%qu?eoiétecaflgﬁ F%efglfat&% Eiepspd e by 51%
whd 38 opattedustfinediel sakSiddaindidk @8sasd tﬂﬁlteﬁgrespectivel}é, when
condi tiaons. Food increased AUC .t and AUCo-1 nf by 43%

f
arf@pgy! to adipivestipien yndep fasied sonditiens dred ir@re@a@eA%Co-t and AUCq.in

t {7 o, t b ' : t =t

L BB BRSO ELSRE AN S e SR i
Cltsbloiethe MPI€hiand 80ICh25Icrddses with faddrweers smely ai{dEha APYeCls were
8)witli9¥E] khat 40% et hanol did not increase the
dissolution"irate of the oxynorphone sustained rel ease

40 ny tTblieviiro EhRlyEEdatsle BNsHosati€hat 40% ethanol did not increase the
dissolution rate of the oxymorphone sustained release 40 mg tablet. These data indicate
that the formulation drug release matrix is not compromised by beverage-strength ethanol
concentrations and the premature release of oxymorphone in vivo when exposed to
ethanol at concentrations up to 40% does not occur. However, the data from the human
ethanol study demonstrated that co-administration of 240 mL of 40% ethanol, and to a
lesser extent 20% ethanol, increased the Cpax 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
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that the formul ation drug release matri x i s not
conprom sed by beverage-strength ethano

w@oseston@t i ons and the premature rel ease of PCT/US2006/039767
oxynor phone in vivo when exposed to ethanol at
concentrations up to 40% does not occur. However, the
data fromthe human et hanol study denonstrated that
co-admi nistration of 240 nL of 40% et hanol, and to a
| esser extent 20% et hanol, increased the Cmax of
oxynor phone fromthe 40 ng sustai ned rel ease t e
whaidiménipianerl iggerrohiglaies maseh ‘alb‘l‘”éh gihpnel (seg f ablﬁym@ Péﬁ Eﬂh@s

120b atfoR)su %elgg thef? tﬁ’e’rifn‘a god cblﬁm\()h\f&cﬁﬁﬁéﬂl betwaH9 efddtand ethanol
beveraé strengt ¥ hanol does not directly :

eflée&h:rtg tbhiee inoreesgrin Gy fTHE phamilagokingtic Hatameiery measysed following
glrélggfgg%ﬁlgérgg%}etlg%geg}a eirelease 518ts3hd ggﬁ g(ﬂgpcgns were also affected

oxynor
5 l r\i'lﬁ’lh%ltdnl’h@ﬂeﬁ/a high-fhtnifdad EEedikbsriataad at)) db&ddlpbh anaroificrease in Cay,

h | b d
b Bikcter i B A B BT S AR AT Sr Bl P dyoulf for te
h' Qbaidl réT@a@é ta(ai@?sb 'w%@re]&U @rEh ¥R khankB@ppradiabll ueer @hardoner food.

i ncrease and the p asna concentration-tine course are
s i hesadiffsrmmpesouggast fiaohe sustahasrelepssrighleta eregnopialepsing oxymorphone

wit i arnsrord CRERnRE0EGr Ahdel ot BhpRLly BERPEr
10 Suggamipghonbaissdlbaria tlliﬁag(dsbeln&smmhtmﬂ thes ¢heffictch byghaved or ethanol.

ng?nggﬂ}ﬁ%% gf%pogrleﬁgga f ?xtgc()) ﬂ%}%@(ﬁpl&%{e?ﬁ@ ?183\(}1 relfase) ormuI%tlon-

of VI RERRIRE. THERGLA Borh %eﬁﬂ&@aﬂﬂhh@ts&ld@r&lmhﬁfated that there is a
solutions were also affected when taken after

" hi gitnhagokinsti infragsionsvhen 48w @Womhpnﬁdaﬁt%lp%wfﬁ‘éseaﬁblet is
't ”{) S "’}need wh KL &f'l@o/%x{oi’ i QEreh PR A & cE&lvRasBke of ethanol,

s0-increased. ’ke the results for the
15 s ugith ra’sekﬂant @leemse ih @eﬂlmlwnmc@mw@sommﬂmdp these pbssrved when

f ha
%{;}g‘g&{m qﬁlgts%‘t%}gerdsl‘leﬁgela%q %lag:aéq take gleafg:he?ta{ugarélfrzgc{ ﬁgﬁ-‘?‘gt meal. The

remﬁ@ﬁyﬁ@n%%MﬁﬁﬂﬁBﬁm%Iﬁkn@ﬁmﬁﬁdehﬁkamednmakﬁt|n the
presence of ethano|, but that only e leve

oxyor pheié oarsderipa @t the it M Ogaa@t%éxeﬁ tottq sl e lgefteases in Crnax
t h(%sle{vgd b Jﬁ)‘f batkvhy 1o ﬁbeca{l&@q)y%ﬂ? t18RObf oxkiorpibnéioksfifk to

resu i ndi cat e no oxynor phone sust ai ned rel ease
20 f odmt@t-atmn of Hmsostained eteast dadiveryystemdi el desedpmiinghdut instead by

b gnagp%la}e?lp ncr eayedsi Elt% q absom%logt VRLR gs 15@6?)%n&£1? bEthk $orfhulation.

Similar results are expected to be obtained 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.

25  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

30  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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phar macoki netic interacti on when 40 ng oxynorphone
sustai ned rel ease tablet is consuned with 240 nL of

wassesdoanol , which represents an excessive i nP@RESIN6/039767

10

15

20

ethanol, with resultant increases in peak plasma
concentrations simlar to those observed when

oxynor phone sustained rel ease tablets are taken after

a standardi zed high-fat meal. The underlying nechani sm

of this phenonmenon is not clear at present. Based on

eval uation of the in vitro and earlier in vivo data,

the increases in Crax observed are not believed to be
caused by early rel ease of ogymamEone owi ng to
disintegration of the sustained rel ease delivery

syWhatis claireed isdose dunpi ng), but instead by an

apparent increased rate of absorption, whichis

i ntependlenttaingd releasefaxymerrione formalaipp spmprasing ¢ susgiged release
expected to be obtained with other drugs, because the

pr debigetyi systemfand fiwmsaboutd mgdo rledus 88 enssgisxamogthoae twherrin after oral
di ssolution properties of the fornmulation to a

si gimihistratidn of al sirgfedose xd £ pdtichhaih bbbt 286 ol etoabouti360 mL of about
drug in the fornmulation. Ethanol dissolution testing

| S4% Q6 hissT L ed.ethahol the ERfmlatios banitie d spiondagpesk diiblode
devel opnent of new sustai ned rel ease products. The

Pag 8 RlctphRR 6 lenRRRIN 8kt 12NRursHidr BitRinistatibR8d Hetfehulation
heréin are incorporated by reference herein in their

:3 ioglll%%% ar%a\é@tgih(wﬁlegggérft !f(‘é‘za:ij | QRSB lt2vh\lﬁ)|ul¥s'¥§95cirﬁfﬂisttja{?on.

ose descri herein, e apparen

to,one skilled ji.n t art fromihe f [ .
de&cri ptio ?m'glﬁté?{l ?gcgal”ﬁ b z‘a"ttﬁe{)eh%ﬁ’g?%mﬁliaﬁg’ﬁ glglpflséesff Iqry about 20 mg

within the scpope of the appended cl ai ns. CLAIMS What i s
cl i aheut gfggwgl?%ened rel ease oxynor phone

formul ati on conpri sing a sustained rel ease del.ive
sybt em BeIOTPEN RS dr e s g?ma’éatw& cgpiprises abut 40 mg of

oxynor phone, wherein after oral adm nistration of a

si ogineorglas. t 0 a patient with about 200 nlL to about

300 nmL of about 4% to about 40% et hanol the ,

f o#.mul afisolid posagé fhem campeisiop ter fpripaatiorodf aply ooelof claims 1, 2 or 3.

5. A solid dosage form of claim 4, wherein the solid dosage form is selected from the
group consisting of a powder, a granule, a tablet, and a capsule.

6. The solid dosage form of claim 5, wherein the solid dosage form is a tablet.

7. 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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oxynor phone concentrati on about 12 hours after
adm ni stration, and the formnul ati on provi des anal gesi a

wo eooslogsop@t i ent for at | east about 12 hours afP&F/US2006/039767

10

15

20

adm nistration. 2. The formulation of claim1, wherein
the formul ati on conprises fromabout 20 ng to about 60

nmg of oxynorphone. 3. The fornulation of claim 2,

wherein the fornul ati on conpri ses about 40 ng of

oxynor phone. 4. A solid dosage form conprising the

formul ation of any one of clains 1, 2 or 3. 5. Asolid
d&s age The formutation of pheian 7yiesrein ihe mexigwihi blodbeagentfaiopmof

is selected fromthe group consisting of a powder, a
groapmbephose tsddss dian abowd 225 Gapshipker véhen Thgested iith alostdP6 mL to
formof claimb5, wherein the solid dosage formis a

t abbwtt300 L éF wistaBouteld % haRs Coyarédiopiignangdteaitibutdhanol.
conprising a sustained rel ease delivery system and

f room aly trormuldioh @f alaRk Y, BRertll 1S fopXHIREPERS iseMI8M&bBut 20 mg
after oral admnistration of a single dose to a

PaL Lk 6@hfggfg&wg@qlbgéj provi des a maxi mum bl ood

concentration o ynor phone | ess than about 5 tines
hi.gher [ A t i th.ab 2 m..t o about 300

or8ip. aSRSulAGE68 Beith by RIS e R Pl b e e Sy rme of
W t hout . et hanol, and the fornul ati on provides

afXVY8eIaG o the patient for at |east about 12 hours

after adm ni,stra}ti on. 8. The fornulation of . claim?7,

wHér ei it SHEBIEERT RROBY BORheRsHOBRRAUST HRSISINGA SYSta P Facase
is |ess than about 2.5 tines higher when ingested with
alsislivery ovptem apdbiram gheut3008 ta abept §pmeef akpnerpheng wherein after oral
et hanol conpared to when ingested w thout ethanol. 9.
Thémfrostrationtof @single dobatiorn patienties irmulatien povites atdtiorf the
conprises fromabout 20 ng to about 60 ng of

Oxyaxixh i diend cbicenthitorf effoxyinatphone aheit Ingesredwithvblere 200 mL to
the fornmul ati on conpri ses about 40 ng of oxynorphone.

1labovs 390 SAIRbNABu 1% 8EhendDKy iR mx@Aemiisdidoatdn@ation of
conprising a sustained rel ease
oxymorphone when ingested after a high-fat meal without ethanol from about 0.5 to about
2, and the formulation provides analgesia to the patient for at least about 12 hours after
administration.
12. The formulation of claim 11, wherein 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.

13.  The formulation of ¢claim 11, wherein the formulation comprises from about 20

mg to about 60 mg of oxymorphone.
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delivery systemand from about 5 ng to about 80 ng of
oxynor phone, wherein after oral admnistration of a

W@ Revghesodose to a patient the formul ati on provP@EESH06/039767
rati o of the maxi mum bl ood concentrati on of
oxynor phone when ingested with about 200 nL to about
300 nL of about 40% et hanol to the maxi num bl ood
concentration of oxynorphone when ingested after a
hi gh-fat neal w thout ethanol from about 0.5 to about
2, and the fornul ation provides analgesia to the
pat#ent Thoformplajienet clapolp whorehpihe dorgpiation comprises about 40 mg of
adm nistration. 12. The fornulation of claim11,
whexwnerphéns. rati o of the nmaxi mum bl ood concentration
of oxynorphone when the fornulation is ingested with
abobit 2A8Gusthintdreddaseioxy3BGpinne dhrnatdion coéOising amodtaingl release
t he maxi mum bl ood concentrati on of oxynorphone when
t haelfvefyRylsatn ad ficin hivge S hestoabb@rd0ang b Hibkyiatrploma) wherein after oral
wi t hout ethanol is fromabout 0.8 to about 1.5. 13.

5 ThearhRidtied bonsifdle BbRit6 batienthethbbutt20e nflofoabbat 300MnL of about
conprises fromabout 20 ng to about 60 ng of

OXY9miL RBAR0IMethal3BiHe %I‘lﬂﬂlﬁfboin%o@ﬁes%l RhiTnds bl Rbhtration of

the fornulation conprises about 40 ng of oxynorphone.
15, A sust ain 0 el hulari id
L e T 5054 0% PATRERRSI T B 8 rovie
from about .5 t.q._about 80 f oxynorphone.. wherein
RERESS 8 R et R e
patient w th apout 0, tq about 300 nL of about 4%
P o labouThalmparnahel e T I%waeéﬁmmkﬂnd%%wges a maxtmum blood
maxi mum bl ood concentration of oxynorphone from about
10 0. gonsgrtrationsf axuerrhenefimebow A RaiaLliteabayt 45 ngmml.
provides analgesia to the patient for at |east about
12 1hour Shafarenlatdmphélsity b, ivderein e famaldtionmudadésgrmefimum blood
clai m15, wherein the fornulation provides a maxi num
bl eettenpatipanifoagmophaie footy abey i agénk toshcaabéup/ndl.5
ng/mL to about 7.5 ng/nL. 17. The fornulation of claim
16, swhergé fortnhRitibe bfdlhiad 1 RvHRFdY ihddsrmaul stixi cathpribdsdiamn about 10
mg to about 20 mg of oxymorphone and the formulation provides a maximum blood
15  concentration of oxymorphone from about 0.3 ng/mL to about 3.2 ng/mL.
19.  The formulation 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.
20.  The formulation of claim 18, wherein the formulation comprises about 10 mg of
oxymorphone and the formulation provides a maximum blood concentration of
20  oxymorphone from about 0.3 ng/mL to about 1.8 ng/mL.

21.  The formulation of claim 20, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 0.5 ng/mL to about 1.5 ng/mL.
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concentration of oxynorphone fromabout 1 ng/nL to
about 4 ng/nL. 18. The fopnul ati on of claim 15,

wob@seiI4¢ he fornul ati on conprises from about ROI/D8R0DE039767
about 20 ng of oxynorphone and the fopnul ation
provi des a maxi mum bl ood concentration of oxynorphone
fromabout 0.3 ng/nL to about 3.2 ng/nL. 19. The
formul ati on of claim 18, wherein the fornulation
provi des a maxi mum bl ood concentration of oxynor phone
fromabout 0.4 ng/nL to about 2. nk$ 20. The
f ofArul At hoRTBRIGRR I % Panbtrsiiine IRBFgRPigSFs from about 20
conpri ses about 10 ng of oxynor hone and the
f omguid albdud A0 precyfiodmmorhaaindihe BrosktienAwaides amasingn blood
oxynor phone from about 0.3 ng/nL to about 1.8 ng/ni.
21contherdtion wibxma@phafk fonainup0.5 ngiek & shouhgng/mL.
formul ati on provi des a nmaxi mum bl ood concentrati on of
oxy3or phneriktationdiiimRy whelein the foradobation prdvides a maximum blood
ng/ mL. 22. The formul ati on of claim 15, wherein the

5 f opdnebatdiion of exghdPEShel FRIMRROUD ngfino suabapimi40 ngy
of oxynorphone and the formul ati on provi des a maxi mum

bl egd C@H&fb‘?ﬁlﬁﬁﬁbl@@f Qinf20 WRERROME fdriRtdARBfpHsed about 20 mg of
ng/ mL to about 7 ng/nmi. 23. The fornul ation oF claim

22 FRSHELIL 1% f@%h@&w&ﬁ;@m @u@l BIR%Y B RLARY of

I on oxynor phone from about 0.9 ng/ni to

about 6 nulat Ia|n122
mh@?%?ﬂpgﬁgﬂ%%?ﬁépgﬁg h?% f%%gaa 20 ng of
ox nnrphon the_for T m .
50 CoRmen POt diny %ep@ae ﬁs??%ﬁ%s@am%@ Hhaximmum blood
ng/nL to about 3.2 ng/nL. 25. The g tion ofrgéalm
10 24 conghpirasion of Ry hopheeEID AbQH SV delm U erfhig(
concentration of oxynorphone fromabout 0.75 ng/nL to

ab86t 2T8e frgwration 6f clginel 5t wherginghs frmylatiep gemprisss from about 40 mg
wherein the fornulation conprises fromabout 40 ng to

abealibod0Sormgafl onyxyomhoieomd tenfrintletifropouidas @ oyaximum blood
provi des a maxi num bl ood concentrati on of oxynorphone

f r epARREMonlo R Hbrphencadatittbdf 1ng/mL to &out Theg/mL.
fopnul ati on of claim 26, wherein the fornulation
proyi dega ol MR oPERRE 26, wherein the formulation provides a maximum blood
15 concentration of oxymorphone from about 1.9 ng/mL to about 12 ng/mL.
28.  The formulation 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.
29.  The formulation of claim 28, wherein the formulation provides a maximum blood
20  concentration of oxymorphone from about 1.4 ng/mL to about 5 ng/mL.
30.  The formulation of claim 26, wherein 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.
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concentration of oxynorphone fromabout 1.9 ng/nL to

about 12 ng/nL. 28. The fopnul ation of clai m 26,
wob@seiI4¢ he fornul ati on conpri ses about 40 ngP@r/US2006/039767

oxynor phone and the fopnul ati on provi des a maxi num

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

to about 7 ng/nL. 29. The foraiulation of claim 28,

wherein the fornul ati on provides a maxi nrum bl ood

concentration of oxynorphone fromabout 1.4 ng/nL to

about 5 ng/nL. 30. The fopnul ation of claim 26 .

whek.ei nTheermelpiien efidlaim Worpergdhe fpulatign Pﬁ'ﬁ@?ﬁ a maximum blood

oxynor phone and the foraiulation provides a maxi mum

bl codergmtior of oxinaphase foxy shouph cg)gnlf foabraibloute/BLe

ng/ m. to about 15 ng/nl.31. The formulation of claim

3032.wheAsistaihéibrefeaseanyatongonp fowiutkion gompsising astrtanwl release

concentration of oxynorphone fromabout 4 ng/niL to

ab@ltvekdsy@mdnd fidén abdus i aigatb ABELI86 IngpsioxgMpEiopkovierein the

formul ation conprising a sustained rel ease delivery

5 SY frRiMaRBA pfdvRITS & BRKInu PBod SorRBftHtio8 @f BByérphone of at least about
oxynor phone, wherein the formul ati on provides a

m 6'0{1@' g.é/gg_gaﬁlg)gﬁnﬂQ%hfsaa'ftiep&apidngﬁﬂéﬂafdﬁm%i@e Mseke@pitient with

abou at about 12 hours after oral

adni ni ati.on, of. N i ' .
ab® ut Zé%m?ﬁ_to talc))ouat1 gg(&fhl_s%lo?ur?ﬁp %‘% tgg%ﬁltt B:%/o et@lgc{ng., gﬁ? thAc:, (SE(())/gmulatlon
O DrsaRles papesta s ale PO I s B LR RT B i ol

adm nistration. 33. The fornul ation of .clai m32

whé?-ei nT%@r‘F‘Blp?Hﬁq‘ af sl %N&gﬁ’%‘b@e %&‘t‘at’é’nr‘fﬁmé?flées about 5 mg of

oxynor phone. 34. The formul ation of claim 32, wherein

10 t hex¥roemhdngt i on conpri ses about 10 nmgy of oxynor phone.
35. The fopnulation of claim 32, wherein the
f oB#ul aTheformelppi stdaiabButwhesimipe dornuyationcpmpracs aggut 10 mg of
The fom ul ation of claim 32, wherein the fopnulatio
copRyepiobout 40 ng of oxynorphone. :

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

oxymorphone.

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

oxymorphone.

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

oxymorphone.

38. The formulation of claim 33, wherein the minimum blood concentration of

20  oxymorphone is at least about 0.07 ng/mL.

39. The formulation of claim 34, wherein the minimum blood concentration of

oxymorphone is at least about 0.15 ng/mL.
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37. The fopnulation of claim 32, wherein the
fopnul ati on conprises about 80 ng of oxynorphone. 38.
wab@soetonul ati on of claim 33, wherein the n ni PemUR0©9I767
concentration of oxynorphone is at |east about 0.07
ng/m.. 39. The fornulation of claim34, wherein the
m ni mum bl ood concentrati on of oxynorphone is at | east
about 0.15 ng/ni.40. The formul ati on of claim 35,
wherei n the m ni mum bl ood concentrati on of oxynorphone
is at |east about 0,3 ng/nL, 4.1, The formul ation of,.
cl 4§-m 3Bhe fpraylation s A 5 EURBELIEP A Gon of
oxynor phone is at | east about 0.6 ng/nL. 42. The
f opxsuIPhang indt leashihonBd.3 ngfele-ei n t he mi ni mum bl ood
concentration of oxynorphone is at |east about 1.2
ngfhl. Tk foAﬂd@ﬁd)tdO%lb@'@@& fabergincthaprinigiungblop@ concentration of
formul ati on of any one of clains 7-42. 44. The solid
dosageorhhsr® 04t ledsaatioutt@.6 ngfelb.ei n t he solid dosage form
is selected froma group consisting of a tablet, a
5 caps ul eThafoghaltibeof dith 3V, ROVEET the 4ABnimUAeblsod tehcdmisaige of
formof claim44, wherein the solid dosage formis a

t aBl®horphone is at least about 1.2 ng/mL.
43, A solid dosage form comprising the formulation of any one of claims 7-42.
44,  The solid dosage form of claim 43, wherein the solid dosage form is selected from
a group consisting of a tablet, a capsule, a granule, and a powder.

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