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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

beverage, liquor, or simply alcohol. As used herein, “alcohol” refers to ethanol, or an
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i nstance, the United States Food and

A@WW?@QQ%’@@@%IDA) asked Purdue Phar rra t 0 withdraw
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rel ease capsu rom-t ause 2 st
shydesdPltalmae tqmmhdrﬁa Phlatione® |(1$ydre1kmphwdl’rydaichkmdb) exitdngled

SERERIS ETB SRAL LD, LB TS 00, 90 J858,
fwutlﬁ hle@hdmrsmacénﬂétableawfoﬂ@ulﬁ’@éd igdeneddd)anWcihdde Alg! @/ FDA
olic k could have fatal consequences for the
ERQTRE S D 200 D5 dEM BirprovsnrCihans g Egldons with
apl EOR e R LAL g LAY AT,
KADI A[\@élpl)lar(r@ Igsuedny prisss gksagprresatingthebBIRAdiad requested it to expand
warning information regarding alcohol in the labeling for KADIAN® (c J. Alpharma

press release of

July 22, 2005). The enhanced warming 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. I vitro studies performed by
the FDA showed that when AVINZA 30 mg was mixed with 900 mL of buffer solutions
containing ethanol (20% and 40%), thé dose of morphine that was released was alcohol
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prescription or non-prescription ne
contanaihagericahal tesih Fhlﬁleomov%}/FDIZA( positiones dupy/for EdDAIhdsgs (e.g.,
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be advi sabl e as a routine characteri zation

FhstdR@rHeions brpads ctheangl resivent ?yfitsﬁagn»fﬁhelé@qwaly@ma@matwn
{@atSose & HRg gﬁés tﬁof"%&ﬁf hPW ht&ﬁ rlf?‘pt@b' Et‘ugy ' @?’egﬁ.h%ar‘}'oq DA’

consequences
spmmonlou @loghsltladwedl dﬁ@l d&\awg‘ aﬁmmleaued ehti;e Shoulackutioa] Jseences
1so e%omml etn 26(93! mul ations be made
1410 reS|s ant b)g eS| an, |)at her than sinply a
c onf | r Aeddrding tuhmé Fig's @an @buvrpcb algolthd eistdikce @EICIH hot thé prefdired
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Cc 6, 2005) According to the FDA, an in vivo

aqﬂ@@ﬁbl Thig appseash eeythsretpredizncayss shqyttengihof osinermaeh hard”
48 DR 0 g S 10 3 UL AR TR,
ﬁ;namiamsnsumtb tloreel pospd: mtgged, \tuh@tablmartdhmcmment'ée GhardOsutical
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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e AT 0. LOL SIS P RSB B L R g
cameronpaih,i witlcalalgesio leffemany haipha%hmé fanlgl@r obfb?d &i{aﬂg%fhif@é. an.

1]l f le in the Unite t at es suffer
?@%@%@g@ %ﬂ}%ﬁﬂf’)eo kated 45 P SNPCaR () mehabinglr ighirepnles for
| RPN RPIat, 3t RluyanBRRAGRDintrdRE o8y ddﬁggﬂﬁegg&ﬁggﬁ lr?ﬂg fimef 10 mg oral

t.h | gesic properties of opioi
rigg’&éniﬁ%ez’%&a%t@ lételpﬁlm?tiwf oxpaorpbewhiibwangaiketsd. Oxymorphone
¥ j Heen: W f.or..anal gesi a .for .
o B e DY i & o a3 s 2P B B it Bcuronic
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hyd ' i S sem .synthetic . . . .
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tpm@atRapntar @dmiaesuaeorambncdﬁﬁlgeéi@isgg@h%fauweltqtﬁr&p@leaﬁﬁé fhat the next
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:{ 4o i ’ B . N
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QkedRyy %ﬁﬁ%@ﬂaﬁom op‘f@ﬁs g%[l%%tﬁ/dréco%%gl%’eﬁ r1]110 gz%delines for their use in
treating chronic non-malignant pain. Unfortunately, evidence from prior clinical trials
and clinical experience suggests that the short duration of action of immediate release
oxymorphone would necessitate administration every four hours in order to maintain
optimal levels of analgesia in patients with chronic pain. Moreover, immediate release
oxymorphone exhibits low oral bioavailability, because oxymorphone is extensively
metabolized in the liver.

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

adverse effects or even death to a patient if the sustained release formulation fails, there is
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i nportant goal of analgesic therapy is to achieve

continuous relief of chronic pain. Regidsakiail Label No. EV 919152170 US
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effects of e previ ous dose have worn off. Conpliance
b PR w57 i e a o mucta e e s obgetor rseed, and
f (ReifenRGY et &g 368 Fare QAT bR sEIMhdBrelelse formulations.
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r IeaFe formul ati ons have been described in U S. Pat.
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bystafle@ QRS fHRRBHiBd, Bk dhSn St R More! %@Ssa@&y\é@ea%&icable toa
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e N e L T e
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h%{{% %r\grggi%ir{ g?px%gclrggngaa{ntd]or g&ma%%gﬁo g;ti;lgin 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
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In one_enbqgdi nent, the drug in the ethanol -resistant
f or ai ul"st B 2B s &y eliproRspyes %%ﬁﬁ&i’adelﬁﬁse prmulation
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et hanol -resi stant phannaceutical formul ations and _
NBYROUPBIC cseliaking sempend sgigpist frigm mpnayateahcagiens, multivalent

aedloay et fits PR p b0 RIERARER, BRI Mast about 30% of the
adm ni stering to patients an effective anount- of  an
15 ehydoplilic men ssealtt noke thefsostambditd@se fofinelation can pass through a #270

et hanol - resi st ant . pharmaceuti cal formul ations

dBSEH TR e A os fosmulifiep rleseeulir BORYpR e glthe drug
MuviithinlBledrs Aer ifg¥sthAliBRdiTer AlSethiedol e oPaP&BArol-containing
Cﬁtober 10, 2006 Attorney Docket No.: 107223. 195WO0
deSé¢"@bnp in the presence of beverage-strength

et hanojy sohf? e%ﬂ%d%%?f@@&mpﬁiﬁ‘i@ ol h@teﬁ%@lgg&ilcglil%ide gum. In

et hanol -resistant fornul ation conprises a
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opi oi dy.C . jvativ ereof .. In e .
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e IR R R R R
di | uentn, yenhstiRir Asitt, HRASenBBPPlovitle¥d Hstained release formulation
25  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

30  ethanol-containing beverage.
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70% of the drug within 2 hours after ingestion with
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cross-1i.nking agen is a sodiumsalt. In yet ang@her )
agbté’&‘foa“%ehﬁ SRS 51 sﬁm&w @gtegcgffﬁ@gam@aw@h@ ghobic polymer

fgﬁdwﬂa’iglh@ﬁlz@pnprl sing: a drug; and a sust ai ned
rel ease delivery system conprising hydr ophi lic gum

a honopoioywzediediniats, hedrugisg veattmsalrubhszugu Bredome embodiments,
dme%ﬁ% is, Al %E@e%E?t 8@% é@ tldttre§9{%a>&fal Qo‘?d%}yge[n‘i’coélkérd&

cles & 'sustai ned
f eplmpbﬁhmlglraur&[ mdérmttbr&rontdeﬁmit apeuictisidy disordensnisome embodiments,
di,a &F st ai ned rel eaﬁ forlnuliat%
r & %?e‘§ S 8%?8 rﬂ’é‘ﬁ ZHORRFOERENGP SPW? Arn't lﬁ%Eﬁfkonate
afifvalproer G680 Reutal Sultel ARE o@dbx&bzhﬂﬂiﬂta‘rﬁlh@ EndPdm@gHetamine with the
et hanol - cont ai nj ng beverage. - US|l DOCS

5 8HRsNE,0h pERBetyRine SE%E@WGM@“ dévlr@ilgtfslzrmp@@tmp@ohydrate
Ofra el %g&rocl%ltl&g) Qﬁ(} ?19@1 ﬁQﬁﬁacﬁEﬁ(ﬁﬂ? G¥ce Bﬁ%ﬁltm the active
5WO I'n St

107223. 1 er aspect, e i nvention
pphnﬂrlde@ltlaalsmdiﬁmelmbrwﬂ ease fornul ati on conprising: a

g(r)%’r | n%gl% elrh%tglﬁ%e&% %Jn?gal%%n%%o'l&’ ergy a%f%ntamfnallylprodme
alphaprodine, anileridine, benzyhnorphine, 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 -
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gum a cationic cross-linking conpound selected from
nmonoval ent cations, nultivalent cations and salts, and

w@2phassveceut i cal diluent, wherein at | east abPCE/USDN6/039923
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of the hydrophilic gumparticles used to make the

sustai ned rel ease formul ati on are sn@Ekpres MbinbBabel A E919152170 US
53 microns in dianeter and the sustai ned Pad ddgm@sit: October 10, 2006
for mul ation rel eases | ess than 70% of t Rorehy PgckeliNohil §7223.195W0

H aft tiop with elﬁlher an ethanol-free or
2 RRSH S B SR HP R, o Pheboperine e Parrmide,
t bﬂ)pﬁb;ﬁhz‘ind] @ebnstelbol, \bﬁfp)én@M&p%’ﬁufaH{ tphﬁkxgﬂﬁﬁé ls&feRtaddil, tramadol,

hégro phobi ¢ poly In sone enbodi men

ihéF*rf’egtﬂerF%‘P‘é’ég éh@F rmaiepeite theraofemn Qﬁﬁl‘rﬁwr@é@ne@ﬁtex thereof, and
Othgl‘iveﬁlQ@{Hep&)f aﬁ@a Pﬁfg&}%@%%%}é D& tﬁ’é{% & coat ing
obi ¢ poly

conprises a hydrop or a prasticizer.
I n somAd élﬁfb@d }'srﬁﬁtl@’entlhepIGmdgs mthadw\fm eraksiglsusthieedielegse

Pha?&g?eu?%qgﬁnn%}{m% arn o{lﬁ %tg}r)s c%gatghﬁlgg gl?egsgg’tgg}ad re?ease

ug used to trea
efnﬂnebm;ms m gr ai ne, and/ or attention deficit
di sorder.. In some enbodi ments, the drug

h t
3 s ?g’ccltn\élff‘s b RETPR afvidss 8 mathadgopmaking p aystingd release
| fdrdda Lo 6 S6ROMGEE o deligy BhdE a&%&]&g%ﬂé&@e JREWLY %stﬁ y lv{(]}@i‘eqn the

sal ts of dextroanphetiam ne and anphetam ne
deitainsdirelessdetitery pystran eammisesabydraplitie ganth homopolysaccharide

drate, tra
g R A Re ASPA R, SRR e bOTROE b brdorbiie
sguim sidfat idast aafba:cﬁvmomwcﬂmdemthzﬁﬁdbom@ Bk ﬁfstin thelkesf .
In song 8 Odl the dru s an Opl e.g.,
al f ent AT am% tHEF%‘f"Mﬂhcegm%It haIPRRAYsacc 5’%‘39 81 gidtae
bﬁiﬂm}dhdﬁlfxm df@snt RLBIh LrmuRE;, m@dﬂ@tﬁ@ Qfaﬁﬂl'e@%:th the drug to form a
but o%gtiegnol ¢l oni tazene, codeine, cycl azoci ne,

deey FPTRROSI IR fdh RBR E eSS S 30 Beanuliedrporpnsitien to make

dinhYShReRdgl ne, di hydronor phi ne, di menoxadol,
di mephept anol , di et hyl t hi anbut ene, di oxaphetyl

but yr a&i@nofbprpaSpmdh@mveptoamlm a m@th@m@phmkmg&, sustained release

t t
eitoﬁ%{g %{»J‘é’ciﬁxﬁe)m ﬁ%byg de A8 gmeﬂy F@ﬁ&;ﬁﬁ%'@@%ﬁl r\‘fﬁlereln the
hepliaorey pfdtdse delbery Sﬁ&ﬁ‘ﬁdohﬁﬂﬂl@ﬁﬂa hyaes e duHe '&Qaatxomc cross-linking

IevaIIo evorp hanol | evophenacyl nmor phan

| SRt gl leCt =iy pmnﬂ\éa er‘r‘rﬁﬂf"é‘fﬂl fivalgRitcationsiang salts, and a
Fgﬂiaﬁﬂéﬂéﬂ@aal ARLR b MBS P A isidB bRV ke 2?&@?&2% ggm with at

nar cei ne, nlconDrphlne norl evor phanol, n
nE3%HR SREHE ofparticins tish ghan gbeys 5P ariotwes im@ameter; @anobiogthe

RMPBPHARRG:, ﬂ@e }gﬁﬁwpgf%%ﬁﬂﬁf'e%ﬁgpﬁid REPAEEELHTN diluent to form

pentaZOC|ne
granules; mixing the granules with the drug to form a granulated composition; and

applying pressure to the granulated composition to make the formulation.

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

fraction of the hydrophilic gum through a sieve. In some embodiments, the sieve is a
#270 mesh sieve,
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US| DOCS 5S77825vl Express Mail Label No. EV 919152170
US Date of Deposit: QOctober 10, 2006 Attorney Docket

WON008/0406R23. 195WD phenadoxone, phenonor phan, PCT/US2006/039923

10

15

20

30

phenazoci ne, phenoperidine, pim nodine, piritram de,

prophept azi ne, pronedol, properi di neExéOMhil GBI No. EV 919152170 US
propoxyphene, sufentanil, tramadol, tili dbaweyfDeposit: October 10,2006
st ereoi somer thereof, a netabolite therétdmeyBpckettNeet07223.195W0
thereof, an ester thereof and a derivative thereof

and a Phsnieerheditaents, jheqpethost topmaking|the susiaineg felease formulation

Addli £ i
Ol s PUESAR-PERNAES, BP0 B ot o
atie sssthindd chbsagyforfolatien.conpri si ng the sust ai ned

or ovi dk Ry RO P hge S 8TErsphute pllgikels Wi o soluton

f osmipilidiid @atet OlfItics eMPodimetits Uganaathgofipsib&i riikthg ingredients with
rel ease del i veﬁ‘%/ system wherein the sustained rel ease
dén plgehq) salptien cf‘éﬁ'aplesae@l%owamaﬁﬁpg fhanply g

homopolySRGSHRE, tEEnIsHTon PRI s RRAHRCHY Iﬂaﬁﬁ\% aQLtHBES release
the nethod conprising: providing the hydrophilic gum

wiiermuigtion eersprising: ragleed; ond o fusprinad releess eéwwhﬁmnabhmm the
5 d
oo Rale sl A G o BRG T BohilE oiCh BBt Raggharice

dghmeatrtd atmmaﬁmmeu@craadﬂnheas thdmxthn@cdlhlmsyt@nukmg v Hykirdphﬂlc gum

ranul ated co and a
oPbesstrte 04501 MeTATIF Srek CoNBBEPPRo 6 RARBIERES:, the

f Q() Vl’ﬂ#}!})](ﬁﬂ/sla@éharlﬂﬁ @l ahi e pAaReCbutichN@lueRVRMA b %u%&dﬂnﬁﬁﬁmg

| ng a sustained rel ease fornul ation

c @/ﬁfﬂr fos forgy grapuipsigixingide gragulss ¥ithdenerte|fers @ erapleipd cgmposition;
C18L P IORELL, LI pushatassRase L latnaighen
conpouhdammédice e&p@d fthe amvendoropralkidng a tathiod fisr, maiulhg ] mtae’m:tl release

ti d sal.t di | t.h
el AP g s BRE oRaF AERRS R parisHT vy %0t W e
abustanat reRader il érg ByMém pafipriseh @$1y111©§l$111t: lram, abaishicxgoss-linking

' [ i ter; granul ating drophiljc

d h
¥ ﬁé‘{’g‘gﬁ’ébgﬁe?g‘iggW?%alﬁaﬁﬁaﬁﬂ@ f ei?&?/ﬁ@él@ewdc%its and

d bhéiﬁﬁ&et&i@alfcﬁl‘h%tgﬂh@ AR cofpXibing: &ﬁ%g&h@ﬁ&ﬁr@ﬁhﬂ% b bP&verage
drug to forma granul ated conposition;, and applyrng

p e enean pertidiesigy laraer tee dbavap o¥Fohim digmetaik ghetdationic cross-
f %f?‘ﬂ% b 8%ng! aﬂg ﬁ%‘ﬁlaﬁﬁl%‘é&hc%?&&m &{tRX'SS'LhBQn {,&%n oS Fater to

recel ving, nmanuractur g, process
hyetmogrmdlés; mixing tHergrammibes vaththel dnmgnd sormpa mﬁﬂsﬁedl gomposition; and
a@{zﬂn@ %?esgeu}g %outlile glganulated composition to make the formulation.

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

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

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

herein.
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the size of at least a fraction of the hydrophilic gum
particles and/or passing at |least a fraction of the

whasopdesd i ¢ gum t hrough a sieve. | n sonme enboPCTESL086/039923

10

15

20

30

the sieve is a #270 nmesh sieve. - 8 - US| DOCS
5877825vl Express Mail Label No. EV 9iSlt&2i£i0LbSNDaEHVE® 19152170 US
of Deposit: Cctober 10, 2006 Attorney Doclhastof Neposit: October 10,2006
107223. 195WO I n sone enbodi nents, the fisdripy&odkegNo.: 107223.195W0
maki ng the sustained rel ease formul ation and a solid
dosage [ S1ofher Gnppiimenioths imeagonprorifenymgihod erdreating a patient
C ﬁﬁ&lh%‘ 9 O fordonl?RBE aﬁﬁfrgst%n BenStisibAY mgragﬁ}n@ﬁﬁ)eeffectwe
formulation. In sonme enb ranul at
cempritds snitadherhrelengyr fodindaien «matshhéa dgwige fargrcomprising a sustained
c n ot her enbodi nents, granul ating
%]PaSE ioensn%}ﬁ\f\%n%escu%drheea?nelnt s wth an aI cohol sol ution,
f or eX B’mpiodlea aspattyithe diveadpprosidaga Rikthad Gbr. redutinidse dumping of a
ect, {1 c£ @tlon rovides a nethod fqr making %‘ﬁ
angaglepss rpglaf] %ﬁf%H‘rtgdﬁﬁYlfl@gﬁg’a“%m&rsﬂﬁaln Kflease
af&ﬁﬁ!a’#ﬂoﬂ@@sch%cﬂ@e‘%&nde| ivery system wherein the
sustai ned rel ease del ivery system conprises a
hydr opHt yat engjhenaspech dhropwinjisn eedvides dsolididgsagmipra comprising a
p h
e T g R R e
SIfczrm 1lsa|pgwde1t hgranahowtab&ts orriatcam;nke in dianeter, the

R AP e PRSP S PLAE o o

MR inp flRGmEFhBHE Eﬁirwmd’hd@ faH@ absut BOMP 18 aBERPBD 3l a sustained
conposi tion; and ying pressure to the granul ated

c &g HeliGRY %Yéteﬁ?’a k"éle’teﬁ’ethF systainesh elgase delverp sy yiap comprises from
aAgh&8:3% {beab'o{}e’ﬁn%% W g@m‘(lo@ﬁ‘& bea rﬂg&ng%nf a%u{‘%%r{s a@out 41.7%

sustalned rel ease 0 atlon (0] Ing: a rug and
abg night nmhm@ueawberdmlart mﬂwbgb}tsloéfmf thhearghan guireparticles can pass

ﬂgt %ﬂ V?Zfoemeesﬁss{%gg aC}l gtchlt 507 % o2 a n@)ciug 7 bée\x‘?’elglrg dextipse, from about

nic

s Gi%ewtabduthO%beBl(ghﬁdaﬁﬁﬁm @ﬂfat@mlaydxﬁml ﬁrld\/fabrﬁ about at'/d oradout 10%
al t phar mceulica uent .

?ﬁ; er?QStf‘WE @f&ff‘obﬁﬁn}l aeow’lﬁas?s avé‘?aélg@/o of the drug

a'@vq‘/hﬁ{z H&ﬁrﬁ‘ a@&nﬁge@dl&l witK 8itlleR bR Bthad ) 3R e AP A bth @b | b Ath RS
in dianeter, the cationic crosslinking conpound and

t hevestesr maceutical diluent with a sol ution conpri si ng

wat er irp ?rfo(ﬂ{e%gfegf’]ﬁk%ﬁstalg%&%%gset ﬂaﬁn%ﬁ‘&}% r}%ﬁt ﬁloﬁ'llagout 5to

drug to forma granulate osition apply

prkss Gfeng of dxlymogfnanmh)alr@cdhlm’mhpoé ifoimoabotito3 (Pake td ztb@ut 420 mg of a

f cs)lﬁ)srt]aumgcf reﬁ:ase 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.

-10 -

US1DOCS 5877825v]



I'n one enbodinent, a nmethod for making a sustained
rel ease fornmulation further conprises recording a

waele@sokwst on profile of the sustained rel ease PCT/US2006/039923
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formul ation or a solid dosage fopn conprising the

sust ai ned rel ease fopnulation in an ekfanshi CHaNaI BV 919152170 US
solution. In one enbodi nent, the inventi obatgsfOwiosle Dcaber 10,2006
met hod for relieving pain conprising admtmespeﬁibﬁ@ 1@7223.195W0

a patient a therapeutically effective anmount of
sugt ai ﬁb &% bé’gg’é g %%Hsﬁmeéﬁd%se@W%t@nﬁe@a’gwfab@ﬁ 20 mg of

C ORRAOBh dSdeSicdB et u
B L b T

EGOORTSES 211% 168mpete sutaimedusisase deliverylsgsteO In 99 @6other
AEltn%cﬂﬁbéntDﬁféksEgta&le reha]ag)e7 %%%ﬁlﬁé%lﬁ&‘lsgs z?qtqoute §§O mg of a sustained

enbodi nen I nvent1 on provides
t rdease Agivanpasicentin kel amtghea eﬁﬂ)l‘]dhﬂ‘rtdnt) mhmmames reﬂ@lse delivery

nster at ent a thera tic .
oPTRh BORPRS e g% IOGURE i op EREA Kk e duap putgo
adeatdse] aosa0e, $2041HmGoIRE uﬁxymgteaamat S%Qﬂ{yﬂ:é}ﬁ&%e
formul ati o&edescrl bed herein. |n another aspect, the

i nvent IAROREh 31Paes ths InveRtiPrPvides erahph gf prssetiag dpsendpmping of
of, dfgSH %eﬂir@&gcé &l @361 dk I%f)gl ggﬁ}U{/ ﬂhfggagb ?lor m,# A consume

providing a patient a sus ation
d etbaidl bddle beingitiated withdhe dmptnelfectisp embynttfichd drugit the form of

r? Eétgggﬁ frgs%s?m \i s?stzgg %ﬁg%srel élg%ﬁ%%r | ﬁllprrll?lﬁgstgﬁémg, andd a sustained

erﬂb&asle MWEQ/ syﬁthm gweldetlvelp spgen Eanphdig A4 léb@ﬂ\ﬁﬁﬂmydﬂ)ﬁhlhc gum, at
le. I n one aspect

|
et borfobal BaCtioy i 200 &1 bR HHOBEs R B ik wgherein a
t RacthBtt 380, HOhOh &W Qﬂﬂ’ﬁ?ed%’ gfaﬁé: Me%ﬁétgﬁe@%a@fbﬁhula’uon

80 ng to about 360 ng sustai ned rel ease delivery

sRneng thigveh aita 79 n@slwg‘teaemdébp uelabgd eelerst furenjatiop stleases less
&
COIRSSE2UI D B B0 Bt .o
wethgivl-caatninmgrbegegmwher ei n at | east about 30% of the
h I th #270 .
ai ove: PSR e n i BEPbaRs » soEaPtner et Raing of a

f dm@uatm lptresE%etdf efthfsllconiPPisiby: prevignk aGatiel WhoTWhkiab8sume
fromabout 2% to _about 10% et hyl

yd
Ei‘ r ailée baﬂﬁa trepied Wil dhe dagian effestiye amewrhel geidsye in the form of
r EA SRARErdsBER LB Q0 f&lﬁﬁllagfoﬂgompnsmg. 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
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within 2 hours after ingestion with either an

et hanol -free or an ethanol -contai ni ng beverage. In
wae@shensaspect, the sustained rel ease fopnul ap€DIS2006/039923

conprises fromabout 5 to about 80 ng of oxynorphone

hydr ochl ori de and from about 300 ny ExpressiénlLaDio. Y 9952170 US

a sustained rel ease delivery system whePefeqfRenesit: October 10, 2006

sust ai ned rel ease delivery system conprﬁ‘t@%y]?‘?cwgtb]&z&m'wswo

8.3%to about 41.7%b i.ght_ | t b S .
AR R I A T
h%%ieﬂmg %l‘%tsugtgiﬂéa re2QuIEe1 RORP Qbte RROIIpEkAE aSlRBt bRE hidiaphilic gum, at
about mcrons in dianmetér; from about 20%to aboyt .
5Bt bye hehgitysdesheridesgim prdhlegsoone Wﬁ@e%@h@ﬂ%%“g’&m the

wei ght cal ci um sul f i - - 20/
Sl LAl A e R e
5 ;@Eimh&tuk?meﬁeélmspmpbxeissofmaforﬁ‘m%ioﬁ. the drug within
ours after_ingestion with either an.,ethangl -
an ot et BeRAeny s dpirge oy s R pRABbrol nSaRly of
5§68 FReR B aSriMaL] préAbRk aMatiedt WS LBk Zb 7 GintdSethimibbwhile being
0 osit: October 10, 2006 Attorney Docket No. : .
107eBwith gBviDg #n efffstisnivBetehthe o grcioan pdan papelapistent
A ORISR0 o s g
) , e sustain
10 I eysems ehd dalivedyatystam comppising etlezsh ong hydsophilie Zim,at Iegst one cationic

sust aj.ned rel eas eliver t .
el e OS5GSR B Bl R et e
c @ﬂEUn‘s §&|§sa@ﬂ§{1§_ﬂ1ltdla3@@st lﬂé’;}?ﬁarﬂla&éﬁﬁbzﬂidﬂe&ltr whareis ehaligiproement in
system In sti anot he rbodi nent.,, the sustai ned.
r ealaiydea greplt oEeqntiglied byr g Rarfipls §i7e 3 Tsistant
Cevirtwiitalcip oot gt gt
about 10‘% cal'cium sul fate di hydrate, and about 5%

15 ethyl tebiadspes.the mvenrionmeevidsspasstainedeelqas eppqgphone
proovi des a net.hod of vent i - - ' f
S
p_@P h@ﬁf dMgmoqﬂimhel vaensu akeretd adoinisthitibe obe singletdoesioadpatient
Wt e drug an effective f,t ' .
P oS APl S5 S SRR B b B ok tmutain

f QAR BEHRRIYehIs bMGbod HEmebibidine @oitbeatratitsitahbmel® hours after
rel ease del i veréasyst em the delivery

20 codpritistiatign.eand|t 11@1ﬁgow§ylg%qqa}g§51@ &;ﬁl%g)gtln%rg g%rtat lﬁ%t about 12

h%%%%k%?%&&ﬂ%&&%.gum and at | east one pharnmaceuti cal
diT'uent,” wnereirn at |east about 30% of the hydrophilic

gum usdnlséme emkelimbes she foannleton edreprises fromrbipui30gRg 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.

25 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%

30  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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can pass through a #270 nmesh sieve and the sustained
rel ease formul ati on rel eases | ess than about 70% of
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et hanol -free or an ethanol -containing beverage. In one
aspect, the invention provides a nethegd, Qf R E¥ERE IRD 19152170 Us
dose-dunpi ng of a drug in the presence of mthabosit: October 10, 2006
conprising: providing a patient who coul Site@nBukR No.; 107223.195WO
et hanol while being treated with the drug an effective

anount Bforembadiment. the meximomrhlodd cmcatiationbt semispant is less

su [ ret Lon, ¢ ri sLpg. (the dr
BB 2B Rl W BB PR ol ga Sty o ur o
sy&houh @6 repiangli cogipated lie adién mgestdayditiagpin bﬂhglﬁ-‘olg Iu m atOI

| east e cationi.c cross-|inking conpou sel ecte
from rmopﬁlos\?glleéem Oflr\é’feélis’ ﬁ’ﬁf?wtloﬁﬁf”lﬂ? S dfom fRauLP0 me to about 60
C aing@fisxpnckphedd ¢t abentd0athg dRASoHMSnd NRI MR ERIb AR, the
di%$ﬁnt_ wherei.n at |east about 30% of the hydrophilic
guirmeiation i5 aselid deseee. Jorvrampiega tablesaasgane, rusepsuil ooy agzowder.
pass t QMo AR v ~ d

rel ease ?g rmul at i OI%CF e e%‘s%eggf%@gﬂf %gguszaklﬂ)%tg? ‘L'lg%f%oéw morphone

t hergrladomparhiising howtedfderse ieyest systemwindHreen b 5 ai to about

t I th | - cont ai.ni .beverage. .In )
TR R Bhor Bl TR G P BRI R RGsF o @ patent the
i nformoviation prafileya ﬁftio% ﬁfeli@ax;‘ngﬁlﬁlﬂlcﬂidi déﬁcc{hﬁﬁﬁ’dil% &ﬁ@linorphone when

ovi di ng. tjent o coul d consume et hano ile
e R Bl e Tt gt 0L o Pl 40% ihiBehio tby merenum
d ; . - i = 1l - ,
e bk 1 O R 85 s o

uStea ekows 0- Tepbewit2, askthe fumuldion pEOGleARIDewyto DoThatient for at
Noa 47223 1405VE, Spsfialagel,r el ease formul ation
g: the drug; an

conpri sing: a sustained rel ease delivery
syst emIntohe esmtisdimients therraticeefdke slekimoar Yosy séreBhtration of

conprising at | ea one, hydrophi]i¢c gum _at | east one
oSBT eae Sthep FRaomiiinns ettt Shen 3o abed ogh mL of
di dbd@110% Bihen it tHe iaxiiith OURARBAc chFatf @loXymSrpRoh &R H the

of control]ed hydrophilic gum particle size and

ot MEROFF eSS SR e sl meplagishoup etbpral i foem gbout s to about
forgulation. In yet another aspect, the invention

provi des a nmethod of inproving safety of a drug

f opnul dniseme emhpdinshiagthe formvlatipm gorapyixas ifrent abahio2 iy kalabout 60

cQo hanol mh#l Qein treated with the drug a
OB SR T AT LR e
etfoandbtiores asbhdilosa s @i caaeplesd RBRE atf@ziﬂﬁw, alch¥le or a powder.
conpri%ing: the drug; and a sustained rel ease delivery
n ofie aspect, the uvention provides a sustained release oxymorphone
formulation comprising a sustained release delivery system and from about 5 mg to about
80 mg of oxymorphone, wherein after oral administration of a single dose to a patient
with about 200 mL to about 300 mL of about 4% to about 40% ethanol the formulation
provides a maximum blood concentration of oxymorphone from about 0.1 ng/mL to

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

hours after administration.
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system the delivery systemconprising at |east one
hydrophilic gum at |east one cationic cross-I|inking

W@ 0vpoesIch sel ect ed from nonoval ent netal cati oPGT/US2006/039923
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mul tival ent netal cations and salts, and at |east one
pharmaceutical diluent, wherein the iERREOVBIMERL NolEY 919152170 US
safety is a result of controll ed hydrophibduCof@dgsit: October 10, 2006
particle size and ethanol -resistant sustaermgdocke] Nvagder223.195W0
properties of the formulation. In one aspect, the

i nvent thtwnm avhadénens, dhpsfoahwatdon mpedesn mymrphl@wéconcentratlon

I
Sys?;g}h [fron alk)oup%g%hﬁﬂ% zﬂ;oﬂ?gg gé'r?@&efrgﬁ abgl.ﬁrlyng/mL to
ombmﬁpigdnb wher ei n after oral adm nistration of a

singl e;dose t.0 a t'et habout 2 t 0 .about

300 . Mopeae B b smlate Seret e Gpmagh L0TRE 1 about 20 me
f oF Bxnadrh BhePh@ iedBn@aB@ORoHasya Reakuaf ble)d)Qﬁllcentratlon of
oxynor phone_ concentrati on about 12 hours afte

a@WﬁP@b%& frop abif -3 medmidp ahAvaf 2318/ Pk 61 i a@sabawaﬂ HBgmg. to
tgpdulie. P@ihent for at |east about 12 hours after

adm ni st raltl on. I n sone enbodi nents, the fopnulation

conpr i $esnia anhalboerntts, 21 ﬁwgnmlatuammrﬁe} abguof0 mg of oxymorphone

0 rphone .or ab

o AT AR o P B ot SR RAR G B Bt fppone rom
exbap 0, ngimLabhbiedut 18 1gy1aDh bk GomaboaiEsihgmr to&tb@tﬁleSEﬁg/mL

I n anot her 4aspP t he | entlon provi des a sustalne

r el eas WBF‘&EB@?E‘G’%HW Pry LI cOmBFFSSi tHRye 8P &Y Zigfegbout 40

ge@ﬁﬁ?fﬁl: hih\'ﬁﬁé ?x‘ncﬁﬂﬂ@ tSMudien Ef&[ﬁe@g%&uﬁlﬁgl(‘}o@ BRQUiration of
hone, wherein after oral

aemrno@hmm Qm o utd. %ﬁgﬁ@LéO dlensie 7me/nal prafrera pboyt i) ng/mL to about
fg gtion provides a maxi mum bl ood concentration of

oxymor phone | ess than about 5 tines higher when

i ngest &dyatiabdthatzmitodizixt,the foomalton cafifisat alwiut 2Pnig@f

about 40% et ared to when. in d w t hout

o ORGP o A AR oGBSk BT ae BRas GRLFR T Ohe
Paki@iphby fréth abQADLS @PMULo AkouhoLr n;/lﬁ]i befrom about 0.75 ng/mL to
adm n| stration. - 12 - USIDOCS 5877825vl Express Mai l

t2None/el 919152170 US Date of Deposit: October 10,
2006 A &{J@%olaﬁﬁé?@tthé\lﬁbmullagggg&nﬂx%gy\@mlnrbb%‘tetlo mg to about 80 mg

enbodi nent, the naxi mum bl ood concentrati on of
ox)f/ ﬂmﬂpﬁphmleuasd Itf@sfsnmldampnabgmlesz Batimgesblboddrecenttasinn of

abo P& gg}l f% fanol ul{t gr g%aqogt \?\#%‘%manod gr 0535%*’%5% f 'ﬁéltl%?mL to about

etthap®il. I n sone errbodl ments, the fornulation

conpri ?egnoft}{e(r) renm 0 1ylr1te:nt2 %elglmu?at%%%%}npgses about 40 mg of oxymorphone
and the formulation provides a maximum blood concentration of oxymorphone from
about 1 ng/mL to about 7 ng/mL or from about 1.4 ng/mL to about 5 ng/mL.

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

In one aspect, the invention provides a sustained release oxymorphone
formulation comprising a sustained release delivery system and from about 5 mg to about
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ng of oxynorphone or about 40 ng of oxynorphone. In
one enbodinent, the fornmulation is a solid dosage, for

WE@2@spkwe0 a tablet, a granule, a capsule or a POIis2006/039923
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In yet another aspect, the invention provides a
sust ai ned rel ease oxynor phone for nmul akpresMaODIBEING] BM0918152170 US
sustai ned rel ease delivery system and fr omiadi®edtosib Qegpber 10, 2006
to about 80 ny of oxynor phone, wherei n aft¢reay Dogkai No.: 107223.195WO0
% %iratlo |nIe dose to a patient the
f IO rf‘an BriPEmdation o vigssiarniniym dipod
c
Seﬁﬁ*ff‘?ﬂa%%é?‘%ﬁ’“ﬁ“%? R O R aEpala] Mokl AL after oral
rmsiﬁnmysﬁaﬁp@ otia siogle énsqtawup@hermmlth@mwﬁ@ﬂetmnt 300 mL of about

[ t han from

a%géa(t% a%g%taliog/? g%%botl Eglg theailan? gtufn oy %ﬁ%% ﬂn(%{%efﬁ g({lliha ggtlent for at least
amhb@@hauﬂscaftt:xf@maktrﬁr@ for at |east about 12 hours

after dm' n| tration enmbodi nent, the ratio of

the madh MAEBISEeEdHE é%’t“i‘gflf”bﬁo%?m&& ghAs PR Qppr@arphone and

t Reovidds rxuﬁlatmﬁﬂ blodd icBELR A& fhn W bRy AOBHEL ARG masttagoﬁan/mL
300 nL_of about 40% et hanol to t¥11e maxi nrum b

concenit grqtkss cebodimpnip Histiomelairareotvesdsebai thng) pf <if>>9/morph0ne
| BeE ?xto@giegg thi r'ﬁ‘mbbl%g%&ﬂ'{ceﬂpﬁlm Bk %ﬁo&{g 2}@ QJI lﬁéés‘? abdu? 315

abou 8 to a n sone e
f opmil.ati on conprises from about 20 rrg to about 60 rrg

erhod HoR e P B PV hecae: A8 o

emﬁﬁb@ho@e dndiPr@tidesa 1inafith ®lood c6 ARG ONVT oﬁy@@wﬁlsﬁe of at least
poniéaragzect the invention provides a sustained
r 8P¥Y

er phone fornul ati on conprising a sustained

rel eas & &g én’dﬁﬁﬁncﬂ( Sth@f@lﬁﬁﬁtlgﬁ %ﬁ%@é’&boﬁt A8 e bR brphone and -

80 of ox g one, whereln after or

a@rﬁvmeg pmaininemn biood ceiasylraion of emnomhmqf@hteawabwt 0.6 ng/mL.
about 20 bout 4% t t %

et hanoﬁ1 ?‘ﬁ %?%(?rrm atH %I%e%’gq}rl% ula e con%msesn?%b ugg& me 09
Comuﬁmphaﬂid anid lmbvxdmyamﬁrriimmﬁoldemnaémutlo@oﬂoxyg{dmi\hohe of at least

’?‘é’ and the formul ati on provi des anal gesi a
é nt for at |east about 12 hours after

adm Ni i Sodhd Sfbodimdis Th&&%rﬁgzggl@%s&@(ﬁhﬁ%l g@dnjl le, a
Label No. EV 919152170 US Date of Deposit: October ,

2 eyt qappie Y ek Or NBOWder07223. 195W0 | n sone
enmbodi me&%esas%éclﬂqhé &Q%ioﬁﬁa‘r&ﬁde@ raQﬂétﬁﬁof@elMg‘%rﬂ pcln%ggsing

concentrati
administering to a patient a sustained release oxymorphone formulation comprising a

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

In some embodiments, the formulation comprises from about 20 mg to about 60
mg of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the
formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.
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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

wenidsadisoent , the fornul ati on conprises from abpOr/UsB0eE9923
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to about 20 ng of oxynorphone and the fornul ation

provi des a maxi mum bl ood concent r at | Exfre@MaAXyROIPAVAED152170 US
fromabout 0.3 ng/nL to about 3.2 ng/nL ®&etebfRypesdbOeigber 10,2006
0.4 ng/mL to about 2.8 ng/nL. In sone erfiomel Paskit §o: PORE3.195WO0
formul ati on conpri ses about 10 _ng of oxynorphone and

the f JPRRPIAET BPCGHIBY InyEion PRI B el TE GeaRRA B sing

OJd}lefEHﬁg n?atfeﬁpd %sﬁmwrelgas@ o%&jph&rﬁa f@ﬁﬁ&lﬁgtlok c%mprlsmg a

nmL. or about O. t o about
awgftahed rederso delivent systeheaﬂdcfrqm plertuit & mectormpeutSang @ﬁfmwnorphone

ﬁerel el a]t Anf ng gtl on of m%m e ooqb%( {BDJd}Patﬂ%Hte[hQEb ahlpaglﬁn 8%ov1des a

provides a concen
omyxtmupmm@d Eonoentetion bf @xﬁnd’ﬁgﬁdﬁh ldso tlab cabkbut'ﬁ tngdsﬂ‘illglmr when

e soovhad Bl Pl G e AL Sopb A SrRagogared o

O NP PR ARGy iat btighdl %H%eaﬁ)hﬁlﬂatﬂf@fbﬂﬁ% a‘-hal’é%?ﬁh EBJt'Iﬂa patient for
bl ood concentration of oxymor phone from about O.

naj/lepst gbeualolursgafier ggmipistigtion.r om about 0. 75 ng/ rrL to

about 3. e Ahlimehd t&ggaﬁm%w@ ncégg%tﬁ%rpgfgﬂiéyﬁu‘oh%ne is less

conpri'ses from about
othymerauh A etinaus dhighee when mgbsad:d with grooy 2¢emLao aloxit 30GmL of up to

bl.oo ncentrati on . of oxynorphone from about 1 ng/nL
R ST sPive e % p B BBER Nk GRHETY o about 12

ng/ L. Inlsbma ReLBEIm D OdifeRitatioh h@lnf)ﬂiemﬂﬂoﬁi 4t 20 mg to about 60
conpr.i ses about 40 ng of oxynorphone and t

f BERh PRIV B 49 esd Fymembesy Rome @ﬁ@?@ﬂeah thgy
05)\‘1@1&@&9@% RS Hbs%gt Oubr écaﬂ@ierg-taﬁlgt @%%hle a B&Hsle oPh Igowder

from about t o about In yet anot
enmbodi et anqt}h:e ammtheatwe@hm pwmdﬁsemeﬁl@dmf r3gving pein

bf%%pdisgn%ga Ienﬁl?lF d{utl%l% a o?atlgl)l( a?rstél t%ﬁlg% X alrs% §ﬁ§yé% orﬁ?&tgrﬁér%ulatlon
Nefrising aadustdined 5elétgé Kii:hv@ry iyrstem ealldCftttm dboug b mig toabalt®tmg of
13 ng/ I n,_ one t.he inve |on P ovi des a

SOOI EhHS NeR AN 0 A S REIEHF S bR S a
Sfb%alaﬂ&siplroeld%% @atﬂ)edﬂtweelhymﬁm&i 160 Bl cStaibRBOsHynforfibne when

t glgéaste(:)duwnh 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
L.5.

In some embodiments, the formulation comprises from about 20 mg to about 60
mg of oxymorphone or about 40 mg of oxymorphone. In one embodiment, the
formulation is a solid dosage, for example, a tablet, a granule, a capsule or a powder.
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- 14 - USI DOCS 5877825v| Express Mail Label No. EV
919152170 US Date of Deposit: COctober 10, 2006

wWaoRa0s/0#®y0 Docket No.: 107223. 195WD 80 ng of PCT/US2006/039923

10

15

20

30

oxynor phone, wherein the formulation provides a

m ni mum bl ood concentration of oxyrmﬁph@h@alblfabéi‘foI@a@?mﬂo Us
about 0.013 ng/nL at about 12 hours af t erPaeaPeposit: October 10, 2006
admi ni strati on of a si ngI e dose to a pafi toé‘?WDﬁ\ﬁkFWO 107223.195W0
about to about 40%

et hanof stiapeeR R BT br e Graofritlo ARG e e
padmﬁmiterfrrgrto atpah@ﬁs susadined reﬂease”tﬁ(lyfr@qﬂfohefonnulatlon comprising a

adm ni stration, In one e the for at i
caﬁw%@lae VY TSR 3'553&07%1 H‘Hr?e‘“&?ﬂjabﬁ% o1 grymorphone,
MigheRSum Rl o4 a&ﬁﬁ%@ﬁé@bf Hin At d0%NHR wdib% emﬁfabédt 206838t to about
about 0. 07 ng . I n anot her enbodi nent,

f 8P ProLeaf] abﬁmé‘é/ﬂiﬂ’arb@éfs"f% etlianol thenfgr r@wlammf@wém@aﬁﬁwm blood
CEREHERLR TR ot SR LIt 0y, B RIC R0

edidzmnhﬂatwn tproviides ahadgewid tatthmtlemfpr atdesst alootit2 Rrnaftenf

oxy oL _hﬁne and provides a m ni mum bl ood concentration
Wsﬁ\? Bhone of at |east about 0.3 ng/nL. In one

enbodi IfEgtime doftddirDédi kit foffule@IAITbEi8ss AROUMuADLIB8 @ncentration
¥rmr phone and provides a m ni num bl ood concentration

@116§b0é1f 0P aglpL Fhdhopt O3 @g/ﬁr&/ o from ﬁb%tl ng/mL to
anag&hqr gﬁfgodl ment, the formulation conprises about 80
oxyrmr phone and provi des a m ni nrum bl ood
c o n c e nirr ertei ecmboclhnmyh@fq@mheomomrlsleeﬁtsm ahbeutd mg B about 20 mg
>éyemc1\_r8 Sn%r{l%e% rﬁqnggcz)%nuqf?tlon pro¥1g§s1 af 1{%5}(% blgoq J:o%cglntragon gf
g b&j‘/\ﬁb]@horﬁf frém poovd O13. ngl/lﬂLQdSI ebas paaig/ml. b&‘ﬁ b\eBOI (Dénng/ mL to
prOV| es thod of relieving pain conprising
a&h‘?‘ﬁ "éﬁ%?‘ g to a patient a sustained rel ease

OXymor PR drioikthéHid, A BRFRAHSH dhRisSkbbal 1B bebBASRphone
deI [ ve:fy system and from about 5 ng to about 8% of

prowrdationpspailes agneemuareodaprpaitigtipmel axymerphgne from

Sy 0, G 0,k .

f opnul &t aroithep embocﬁesnat}saefonmdaiqn qoegkisef frdmh elpmit 20 mg to about 40

g%nﬁcgcgglgmh%ﬁg grgﬂh ? L %Patlgr? 8}"0tvi eg al?rpaliligrﬁurg }0%21 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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fopnul ati on provides analgesia to the patient for at
| east about 12 hours after adm nistration. In sone

wenidsadiseent s, the fopnul ati on conpri ses from aboODUSR06/039923

10
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30

ng to about 60 ng of oxynorphone or about 40 ngy of

oxynor phone. | n one enbodi nent, the HxppRMaAliveINo BV 819152170 US
sol id dosage, for exanple, a tablet, a gPanefileposi& October 10,2006
capsul e or a powder. - 15 - USi DOCS 587Argas\RoplcpNedg7223.195W0
Mai | Label No. EV 919152170 US Date of Deposit:

Cct obér angherzygwdispany threlpripalatiert cq@ﬂsewm%) mgn{iexymorphone

ﬁtnﬁls%l ARIREGE pro@lla@s é PUSRLPR 0B OOftRtidn Q?B)b)%%rﬁlﬁone from

ieving pain conprising admnistering to a
sabsbtal merte hbag @ ngkyhpr frhmraéomtdrmg/mh torabmmiprg/ang a

sust ai.ned re ease stem and f.raq

o abdns oG SRRy kT oY S i BRI LS P gt ™
askyivdtgionatidihe Grmalasion gheide a endximan padodedhcehtition of
e Pues DT PSR R SRR i nE o sbou
ilrg hgd W th about 200 nL to about 300 niL of up to

about 40% et hanol conpared to when ingested w thout

et handh aneihet aspest. fllsy invierdion oro vides winertkodeiabligygigapatrocqnisising

P S

R RErtEln Sl @RE ot DS miationgpmpgins o

(ms\taﬁadi reddais© deldferyosyyten g diroen atout £ a8z th hbout D ey ofhxymorphone,
tinmes en i ngested.wi th about 0 about
IR ¢ %%ﬂgu@%owa 654?)’57“%‘?‘%‘2)6‘?0%%’ %r? 3oy %ft QipEEPhone of at

| g atRe 0013 AgmiL ﬁtabadtQ'Z holiRy aﬁ@f@a%ﬂﬂsﬁﬁﬂh&f atsth%le doseto a

fornmul ati on COE” ses from about 20 t o about

ofatigniyriBr e hed lonL spehant 280 wly cbrabgih /v i rReHEI0% ﬁ‘fh@ml and the
erghed ﬁ@gﬁrovﬁ%earfa%gﬂh' LAk ?Qtléﬁ fét a?f%laﬁt ngﬁsﬁgﬁu v\éﬁér

exanp ranu a capsul e or
yaeinmmﬁtmtimaar aspect, the i nvention provi des a rret hod of

relie ajin [ dm nj st.eri t atient, a
Cust aithate PRPRUERTD I PN aE PophifaPPyr B bR uTRbp e o
Sptsﬁad:d’tﬁlduﬁlﬁhmaﬂ@)dctﬁhbétﬁfayo@yﬁd@moﬂﬂﬁné bDamlai@‘OziHouEO 0Png/mL.
to ab 80 ny of o%nﬁ {;)hone wherein after oral

adm BRSPS gioEmpgtien fmRpIssehouR{ 0 gt oxymorphone
f KPAE ds QMR RYh B&DdRohA&hir Qi o floRSmBRMbAER 218 hbout 0.15
concentration of oxynorphone when ingésted with about

200mF t o about 300 niL of about 40% et hanol to the
maxi mym aa?at%ﬂ]e?Qﬂﬁgd?#ﬁtath@?or%fulﬁ@hougﬁ oneLen mg of

i ngeste er a et hanol
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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10

15

of about 0.5 to about 2, and the fornul ation provides
anal gesia to the patient for at |east about 12 hours

wabasn4ssmdmni ni stration. I n one enbodi ment, the part82006/039923

t he maxi mum bl ood concentrati on of oxynorphone when
the fornulation is ingested with abaitpresd @il Mbeltnd. BOOYE52170 US
300 nmL of about 40% et hanol to the maxi mDae Degdit: October 10, 2006
concentration of oxynorphone when the fdpnullaticoro.i187223.195W0
ingested after a high-fat neal w thout ethanol is from
aﬁy&famefé)re@aﬁ%foambhﬁlm@ dgscribgd bevein wapibe ybadeliar e mapafacture of a
?écfi%r%'iulfbﬁ &gmﬁ'ﬁ@ fromabout 20 ng to about 60 ny

oxynor phone 0 out 40 ng of oxynorphone. In one
enbod |Imt1¢ embminﬁmxgtsguhafqrmnlansn & asolid dosigs &gm, fdrerample, a
e t abl et a ule, a capsule or a powder. -
f%ba} %%‘7“}%’?5\7 E'Qﬁlress Mai | Label No. EV
919 152{113&3 3d8 ok ESpQEts Repembddimekt 0bgk ith@nticdD48 described in detail
Attor ney Docket No.: 107223.195WD I n one aspect, the

tion provides a nethod of relieving pain

corrprl sing admnistering to a patient a sustained
rel ease oxyfopRTANEEDWRSCRIPPION QWTHE INVENTIONAI ned
rel ease delivery systemand fromabout” 5 ng to about
80 ng of oxynorphone, vvherel n after oral
adni ni stration of a singl4l-d3elpifigns patient with

about 200 to a out 30 about 4% about 40%
et hanoé}s YSHE TR %ﬁS|SB??1f?fiﬂg1g|U&£ }?ﬁ 59%@0tlon /01 is

C\Qs@& ﬁﬂh& fHelu@fve 9nse BY%GRJP@% Aot @Y e%@ﬂ%e Qende B dkhed R,

about ng/ nm., and formul ati on provi des anal gesi a

to t héw@ bereinf e t%:m lr@b}@t” rafsenip apponediyof a afstained release

afgm’nn%éotnrtﬁgt n%QCes lt lesg?@ ?ﬁ%'l{ﬁrﬁts@utl&pgr %Persm%t%tﬁﬁg modified,
es a d“concent ra P

fmpxmdabmxher@uéé fmg/ Ah ekampib ofia faflufe ofg/sdtained felie:aae ﬁ:lnmulatlon is

rrL to " n one enpodi nent, the
né]flfl%n@l%‘g%% o Sty aé%’ﬁ‘ﬁ?ming?ra’“f”@”’%out 20 Ny
Of OX YAR{sBR&AEin2dNd tdrite finer Pafératd £ParRE10 ¥iz8 652 olfidt Mg a
bl ood concentrati on of oxynorphone from about 0.3
riamgter senallsoipan 33 miciansypr dierpatiyaly atrying martielesgapable of passing

%R)‘dghg#%d"'%émme n some enbodi ments, the fornulation
conprises about 10 ng of oxynor phone

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
release is generally faster than the sustained release of a drug from the formulation. Dose
dumping also refers to a release having a peak concentration of the drug in the blood
plasma higher than the peak concentration of the intended sustained release of the drug.
Dose dumping can, in some instances, allow dangerous overdosing to occur, which can
lead to fatal consequences.

As used herein, the term “‘sustained release” means that the drug is released from
the formulation at a controlled rate so that therapeutically beneficial blood levels (but
below toxic levels) of the drug are maintained over an extended period of time.

2 &6

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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and the formul ati on provi des a maxi mum bl ood

concentration of oxynorphone fromabout 0.3 ng/nL to
wa@basisshe®@ ng/ ML or from about 0.5 ng/nlL to abpor/U$2086/039923

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

conpri ses fromabout 20 ng to about Ekpresxgadiabel No. EV 919152170 US

oxynor phone and the fornul ati on provi des Date piepasin®ctober 10, 2006

bl ood concentration of oxynorphone frorﬁ“ﬂ%@’t}?“‘@t@o 107223.195W0

ng/mL to about, 7 ng/nml _or from aboyt 0.9 n
about & ‘f’?ﬁ‘? B,T,_lem, theJerm ‘Gmgiediste 1@]&5% iMRIAT that%J the drug 1s released from

ftﬁé fBHn@ia'n@H PSR p%ﬁ%d 8PAME, 20 WBhiR b QX MTRLRIARCaR istration of
formul ati on provides a ‘mexi mum bl ood concentrati on

dheﬁwiﬁthone fromabout 0.5 ng/nL to about 3.2 ng/nL

or fr o0 1%98’ H%rﬁlgg, gag g%ug'{ ‘%Ué’ore?gg'tg thg alsea?gééﬂrhebéoﬁf&grgtlon time

enbodi nment’, ation conprises froma
5 tarabout 80 g of oxynnrphone and the fornul ati on

provi des blq Gon entratlon of nof phone .
Fr om dBoted EORE [ '8 dmeutrors NN omoR G A BotRog g ion
ng/ m. Asﬂus@@ ﬂ%mlﬁxemﬁ'ﬁﬁt}{SD” refers toWR F2{4aSe standard deviation.,
5877825vIExPress Mai | Label No. EV 919152170 US Date

1 .

of Depts @?%@éﬁermx)‘@émfefsm ths cariideneciatarvalo.
10722 3A51\9s§3'\@eljeﬂ ﬁl@ %rﬁxe‘rhl &FB@%QP Lferst§ 1 JTetQ{]\gHérah laPffoximately

conpri ses about’ oxynor phone an
10 fdypedeat <|>fdntab¢mamk@$1teat aﬁathe meah ibHeoodddoncfant Anekamplepf a high-

0 phone fr abou /nL t

TP GH s R R sl BTt Mo el TP b e
efathoslinoesdf hathisrotva hiotak b amelgmb@&ﬁ‘ualbmmluzio rrg of
oxynor V|des a maxi

hone and the fornu | O
bl ood EH?TF%'[ dergr 1 1(51}&;1%}3 ng qrreéﬁmg}‘gogﬁstrgmgstmal fluids,
%%s%@luﬁ@@é{%ucl&%s R B hsefof #QM-ABRBIutbnNEHL), 5&1 ARG (e.g.,

. I'n another aspect, the invention provides a
15 rﬁsftthﬁ)@o’éﬁl RasE,i lendsnepopladgenss, @Gﬂrﬁkellﬁflehg adni ni stering to a
patien i o
Corpr ) et et SRS SARe AR ROGRTo AL M Bt 50% ofan
factme migadiend e taodrapowithiB Onerowrfin @ﬂ;snmnmﬂtmeﬁlemsmement by

e boL L2 B oY 5 LA M) st on

12 houssusall hekinQtha terattinid "ShéladdsQRy Pharthadufighls #a$&€cHethical or
20 abiological 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 -

US1DOCS 5877825v]



patient wth about 200 nL to about 300 nL of about 4%

to about 40% et hanol, and the fornul ati on provides
waraBnews@ to the patient for at | east about 1PCTIUS2086/039923

after adm nistration. In one enbodi nent, the

formul ati on conprises about 5 ng of oxyrENINQAR ROEY 919152170 US
provi des a m ni nrum bl ood concentrati on of DaxyhDippdito0&ober 10, 2006
of at |east about 0.07 ng/nL. |n anot herAtemegdiche b ; 107223.195WO
the fornul ation conprises about 10 ng of oxynorphone

anhiyed ony-ekosists/antagomsth Bieodlanoerieids nghide alfgsfanil, allylprodine,

oxyj I
Ow STREROSNE syl SRR SeASNEE prd il gl
nyclohitaxxyayosdeheneyciadcipe, @tmscﬂmmplamen dek tremoramadecddezocine,
concentrati o f oxynor ne of .at | east out Q.3
- PP an A Gesa i e SRR sl e sienol,

5 ab@itetfthhbAfen )P PAGINRIANE, BHPYhEHESeplazdtint, BdiBheptazine,
bl ood concentration of ox phone of at | east, about

0. ehigrethylthiambyispe. gt mer ﬁm%%am%ﬁlﬁ feptamylt lsredt Ryxdrengdone,
Cofmﬂ'rbﬁ 191%0 H&dr@%gﬁ?m%e Q aﬂgﬁ)é? ﬁet@ﬁgmﬂ&%/ 148 Iﬁhan,

m ni mum OOd conc ation o oxXynor pnone 0f7 at east
abbauorphar@l dnghenasylgtoaphmedbfeataeasmewmdml mﬁpt@msol metazocine,

gjl aed heﬁr nh 1? rapy
su%’te c P& 08%%“?‘8 “ﬁ%|‘%¥‘ %H%e q&SEr “‘g é‘a‘i%glrr‘&“ﬁcoc‘%oﬁp%me
10 US B6k dvorphhol b tad dhie enaddrphin R bR apiFng, nbpipahowa bt
of a condition. In onﬁ nbodi nent, the - 18 - US| DOCS
58?’738‘2 ezawla)gghqvm xﬁa@roxmo Q PARAYSTEHIL SN BARCERC;
f pkBRESIche \ﬁB S| héloph%g%lrét %l%nﬂﬁéﬁd@%cbﬁﬁm@@ne piritramide,

10 223.195 ned rel ease formul ati ons descri bed
hepephentarineppromedel, propetidiae, propifae piarexwhene, gelgnterifdigmadol,

; 8%})}51?% ts?e\é% s%n{%?sj tﬂel e!)f] n‘%?a%ght%gpq%péoﬁglttssﬂleltegp ethers thereof esters

osa
15t atieedof, aad/coa@mﬂaeyesahcgeﬁn Uih mm@embud]lﬂ@ﬂie,rthe dihe:sles mnrphme
d| ments of the jinvention

e i Gl T eanare THAPBIRRe. xS (oo LB e o ogerphine
THE NN N L §drbxy I8 foRs Hoh ® Qficluding 6-c-hydroxyoxymorphone and/or 6-B-
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-f3-
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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As used herein, unless specifically indicated
ot herwi se, the conjunction "or" is used in the

WO naiswsioee sense of "and/or" and not the excl uBCT®S2006/039923

sense of "either/or." As used herein, the tenn

"robust" refers to a property of a SuptaMedabeiNoeES 19152170 US
formul ation that nakes it |ess |ikely toDhavidepdsis October 10, 2006
di ssolution profile substantially nodi fAtegsy Qopjetiiad07223.195W0
or otherwise fail, An exanple of a failure of a .
SAHQIBHes dwéaSéSaslzr_fvelwpwqabﬁa%an%rs@éc’&eﬁtﬁli tiymas. The patient can

O%Lé?{mal?ﬁgamﬁﬁgg hufike Meant to be synonynms. As
use ereln term”"fine" refers to a particle size
of a ﬂaieyimwmh)ab@ mghgfmﬁma}f@mephmmuépaltmgew@le salt known in the

m or Itern el

0 SS|Xr%ﬂptl%¥8 uaéﬁla%euﬁéa}tly née eﬁ)ze sea\r/]tg 1&25&: hgrdrgélﬁlg P %foﬁ%qn nitric,

t}ﬂﬂﬁ])hodles@dehbﬁmni@gmaléﬁé,eﬁailct sscarbic pitde, tatagiasenmic, &auric, stearic,
or an active |n ient froma sustal ed rel ease

ﬂb%ﬁﬁ  eO PGy, EHGT By e p e Sigivee. HBplaBgoid, and

ige gRieral ly faster than the sustained rel ease of a

drug fromthe formul ati on. Dose du ng also refers to

a rel éﬁ@éoquﬁ@l@d pedee é@ﬁ@éﬂﬁ@ﬂ&@%ﬁgwe fdraingpiauef nrgn amount
t

:ﬂgﬁ %}&g%%é"%ng):tchg% 'Errelétl%z S y Qrgtfaoc%ﬁﬁmgﬁ RGERL &féhaé%fbe%d of
dunplfmgexxamp le abnutstolneirs tnsabautdéshoual, brofr damg&quf uahout 12 hours to

g%@é%gsetﬁe%g&%ﬁ%g ?2?1%33@ IDFFZ sglé%%osa%e“@pg\alﬁté%ls described

rk&lrﬁﬂ v beRamnsisteed fdubends Bgay, shieetivas eday, hoite Hhi), or only once
fornulatlon at a controlled rate so that

Vapeutlcally beneficial blood | evels (but bel ow
t OXi C F1R\ %Lt%e@faléag@fo%ﬁ'lgnﬁ{s%f %Bioﬁﬁs%'r@&ﬁmﬁféﬁe?ecﬁﬂ an amount
ext ended peri od used herein, tenns
"w@ﬁqimtm@dlqvalteemfm an ezztterededep@rwé pEme forgrdmple about 8 hours to

OB R SS3 BFSFE d B RIS i s

l\f@ldasel.(&bleioh&\ldosagé/f(ﬁﬂnﬁlhﬁaﬂsﬁbsd:ﬂﬁneﬂ)&b&lmﬁaajbb@ edhinhjstered four times a
%@é( 10, 2006 Att cket . 107223. 195W0 As
LK @rt@f‘fﬁ a aﬂet“f“éer | %8 9Y-ease” neans t hat

the drpy %ér@eﬁﬁdaﬁ?%ﬁ@ctfv@ Qﬂ@obﬁ‘t%ffa%‘lﬁ%ﬂs ah lafRuhtbubficsdh@td eliminate
period of tine, thin about 4 hours after

a@rrfp allevista syrapons otg f @onrdﬁrqw &t ireshice i pae@mparedito thepgm present
&nto ms'Erg‘Iu?‘f of tflé)caﬁlgﬁ sﬁ§t§iﬁed"fé%§e fotﬂﬁulatlon)

ncen ration
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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As used herein, the term"Cmax" refers to the nmaxi rum
observed concentration. As used herein, the term "RSD"

WO 2d08/0$506@0 t he rel ati ve standard devi ati on. AsPCEE/006/039923

10

25

30

herein, the tepn "Cl" refers to the confidence

interval. As used herein, the term " ExghsfMat Lasgab 'EV 919152170 US

refers to a neal wherein approxi mately 50DpesfOemtit: @ctober 10, 2006

total caloric content of the rreal is derieret DpgkeirNof: 4§7223.195WO
e of a hi tmaal s fried in

Do R TPl g e R SRR Riag o Rrecbdeg e s e S a5, an

bébiogd) had Reteto@itd 686 Wknbdsh brown potatoes and ei ght
ounces_of whole m k. As used herein, the tepn

"I'i qui sParfigidaruerstcle sige oBlxapribdlic @m@th‘a@lbm@"wnm@laffectlobustness
f L BLfSno1RM ﬁgﬂlﬁosqeo% Qﬁdlﬁ%g 1’?131%%]019 Srd; "é%%]ﬂgf %Han%g?th¥lﬁeéllulose

vitro |ss ution Test fhicosas

mgmhlatqdcfsmuldttmmg smnmsm;[gmﬂmn gamchstt]i]@h)kir&gﬂl)hc g%ﬁn uee6bust when
herein,. t term"e eslstant refers t .

¢ ey S oSO s SE0 5 Hcrie P b s e0% or gore. Fora
a dtfferéhk hydlbﬁlhlﬁc eig, ARUFactiéh i §§ @ilné\l!ér @FlaP%S,ffo} @xample between
nmeasur errent USP Pr ocedure Rel ease

0289yt 28 0%m ab%@%)@@%a ABILOEHI QTP | Bmhemgom @@Yﬁ@pbﬂln gumhvartlcles
t GfeBoreBhddGhr o'u@l? b Hg?e?elﬁ ﬂ)éslpﬁﬁéxngl% SHE g%ﬁ%ﬂlﬁfloﬁ‘%% ¥ Rydrophilic gum

chem cal or brological conpouh
p lmlun’ﬂt outrpduk kyoast eptaist ecleamt lfomim@ttlenfcan biséidfefent. Robustness

obh B A% R STyl S B Re L Y LR Shsgmbinaion of e
r e}hc&ewﬁ‘ 1fydmymﬂﬁtggumdq>esmrd sl@@dhitﬁbt&idﬂ ) ‘g‘érllé?e? , thObdar@F e
i thium

| XR(r
nﬁ)"k nl‘t%g‘glﬁiliﬁ?' e af‘? frg%n}(\?éqfﬁ%lé jaaélgiﬁs ifrequired for a robust
( RERAKETE( Sllﬁllarlﬁ}e&% 'ﬁ%lar tﬁé‘h\}cﬁ%}ﬁnﬁ@éﬁﬁ 1sothe small g the the ﬁ actlon of small

dext r oanphet am ne and anphet am ne,
i ByHeles BircqmsA deraaviobest faingiont S@m(: ldsthncaﬂptmtﬁlm desirable for

hg%?’glglﬂ{l 051‘32 ﬂ%%m%&gaéggﬁﬁfglﬁdm%ﬂ& )ggmc} gga’[gﬁn % g amount that

novajets thefofaviaNZit\(ab)sta Abth K AIrAPDKiLd kulﬁ I’ﬂﬁxaﬁl)ﬂ’;a@@dﬁﬂ ¢he formulation

d herein, ter pi oid’
TR e Sk e S Re G il e Bigrons, fo
satdnglé, hesie ahvs, emdww%t Hedeefsovgst ers thereof and/ or
derivatiégs thereof (e.g., pharmaceutically acceptable

sal ts PhEPedntendieg o laﬁpt?%rlélby ﬁwt%@ymﬁﬁ@g@hpgweﬁws of certain

E%%higz%g% (Ugs Dat e ogL§Z E}eposu t @(‘%ctﬁé ltm%drk%gb%fd‘\p Sustained

ArclgshymBetkustanNighe solid #o@3e f9BMGvhich in one embodiment comprise a

drug, one or more heteropolysaccharide gums and one or more homopolysaccharide

gums, and in another embodiment comprise a drug, one or more heteropolysaccharide
gums and one or more cross-linking compound sevlected from monovalent cations,
multivalent cations, and salts.

Integrity of sustained release formulations and solid dosage forms comprising
hydrophilic gums, e.g., xanthan gum, has also been found to be sensitive to the method
used for granulation of formulations comprising xanthan gum particles.

When the granulation method of choice is wet-granulation with non-aqueous
solvents such as alcohols, glycerol, propylene glycol, or other non-aqueous solvents, the
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m xed mu- agoni st s/ antagoni sts. Exenpl ary opi oi ds
i nclude alfentanil, allyl prodine, al phaprodine,

w@ios@es3oeh ne, benzyl nor phi ne, bezitram de, PCT/US2006/039923
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bupr enoi phi ne, but orphanol, clonitazene, codeine,

cycl azoci ne, desonor phi ne, dextrondr &RArdeMaitieB &b I, 919152170 US
di anprom de, di hydrocodei ne, di hydr onof hbaasf Deposit: October 10, 2006
di menoxadol , di mephept anol, dinethyl t hi Andyesty @peket No.: 107223.195W0
dioxa&hetyl butyrate dlplpanone ept azoci ne,

ePAGRISIZa AL ranthin sy Wit hayearsnbyistiebeféect en hydratinngmmi irdegrity of
e r
R s oo AR Rl o 608 RGE: form.
ket obeRepidedraliovof Xa@ﬂph gnin ih evidnph@amohtributes to the integrity of non-
Iev hena a | of ent anj.| er i di ne, :
S AR TR R8s bRl B8 RBishh i dgpage s described
mheefphiTe ratd alf hythiionef éﬁ?ﬁ@tﬁﬁﬂﬁ wlaﬁl E’cﬁﬁmﬂtﬁ pdpeh@on the_xanthan gum
norlevol hano nor met one, nalo i ne, nornophj ne,
n8f lplﬁéhZGn g(an%p g pg};&g 588ﬁ@a11 @ggﬂﬁ@f Wﬁlb ,{@ exampPe hydrate faster
6 110 e RO YMITBRMORE Bf 1aRRRAMEHE! WRerdRGB L RAAF418 s ranulated sustained
phenadoxone, phenonor phan, phena200|ne phenoperi di ne,
preifase ﬁ}lﬁ)@latlpnq' andrsahid d@sag@fqujh e@p@zsln@xarﬁr@@mmlcles of smaller
p [ f

F pORE RE SR ATL L ARG IR o8 MR B mrrptoed
t betendd relpadet formiiations bnd eflidelosagefemesafompeising xanthan gum particles
t hey eof and/or/derlv tives thereof. In sone
eﬂ‘g[ﬁfﬁeﬁéﬁ?%ge QT BSALIEMCEr o phi ne, codei ne,
hy dr o g abodysknes qxé@ Eﬁnul@ﬁcyrp@ﬂ@ A6n-alicBYHEPERBahdBdes a
di_hydr onof hi ne, oxynD 6- hydr oxyoxynof hone
( FISEEIION 8§ O Y-IRGE Pk BhapifomatsBae (an dioslkdogilulose, a copolymer of

e R ANl I o R EE ta Rink ho D Rl el o, and
t hextes of amdofdber fovegbingg ; atrtmcemt effMatvabIJdlq)Wdfc lofiration of the
ncl ud for exanp hydr oxyoxy nof

ﬁﬁ%@l‘l’l{a@?féw o PP SR BT IBY RO R

hydr OXY@JX@XHE:@@WH&) the @uﬁanu&ﬁdn hrtRdBf clidiée & fefranulation with

any di sease or a collection of

ndi tion jnclude
539‘3&% I ehlecllidess: e 812k LA FRisloxALligts the hydration

ﬁ%@h@g @Rty SN grﬁﬁdlh’@@ sRB G EleSQ & huI&WntdAd He solid
t hout agor aphobi a), bi pol ar di sorder (manic

d piees &rige i | | ness), acute manic or nlxed epi sodes

associ I r
oot P Rl 505 56 60 ORI A0 sy ot
deqreesssabuticanthe rhadnatmnTWﬂl lpmfﬁ:ctedmshg thd water fram the aqueous

ate r rate to severe. pai n can b acute

oFolgHtb et e pHBIes SRR ) el TgpgOIeof even non-
I egiblefitefeoNdd tRE BYEaRdn0sMEkL dolid-debLe Korh@lldtRh. BREed their poor cold-
ext ended ?erlod of time. The pain can be associ at ed
1

wiMgler s@lgbi @/Xaﬁfﬂll’é, horpepebespccharide 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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infections, surgical traumas, or accidental traunas.

The patient can be an ani mal, a manmMEkpresOKMaibld8¢IMBIEY 919152170 US
The drug may be in the form of any phar maRaedadfDegbit: Wetober 10, 2006
accept abI e salt known in the art. Exenpp#emey Docket No.: 107223.195WO

D’a Ut | C%th%ef{gl%&gﬁyﬂgé 9(?%3115@%&54%&}1@%(13 e.g., laser diffraction

hy&%ﬁh}élﬁéﬂt@ lighBhREdsBopyTRIrfiee aR8 %Qir&nerﬁé g Cll’l?l cury porosimetry,
ta[tarIC panol C, |aur|C Stear|C pa mt|C

P iO8ER @as AdsQiptien, &ippfanrsag adseapsionhl Prhesphyisval measurements can also
I [ id, and the like. The robust
ngthe?r%gcaleFQ @Ricge sr%rer)ul ations of drugs are

admi ni Boleysewbss mdantegntywid solglddsage formhs, t;ﬁ)clﬁdsltﬁﬂtt&toﬁpsuéesa granules
S t treat or prevent a ition f n extende

PR e iR mplsp RS e b gt o ied e R en e
hewsasirernentd. (Rxempﬂwj’/ uRebIgfonahefle rdedsiiomEsts RABAMLs rftase
hours. The robust sustained rel ease oral solid dosage

f BRI IRTEES e BT B hdwas B he e onBiveniVadissolion epparatus.
tlrresadayﬁ threetlrresaday, tvvlce daily, or only
once da 1 y j_,'.l«~ 3 '- 15 DX ",' Hlea%HQ 7 A 8169 Sehko latlons

opi oi ds _ are adm ni stered in an am)unt suffl cient to
aIOI evi 'zthés brgn e vergthabibestgiaineg arlpag formulations désoribed herein

EXeP U%H%Q&%e& A FisdoPutRR ‘ﬁg&)eﬁ%s glpﬁllﬁ %resgr{ce_f)g eth%nol

period of about 12 hours to e opioid
sust ai Welovidhiendieg b ke boyiodl byl afothagry, the phiatchanial p1 operties of

e DN W I RETME- S,

t lvenspeart guna)| hrg sedi tﬁﬁ:ttthe\&&o@é’(b)éﬂﬁbn@ﬁ g@mldJ:’r 'ngleﬁ(eQHatrlx which is
&pﬁ;ﬂ{l@ﬁ%&l %\;blsgn’g f’?’d‘l’“fq trgeerglgatng o’fl@éegggutpﬁél %g}eﬁtles of the

CRuRalagen iy bBertRitd BrESSatopRilicHand® oP@l@sﬁEtaih%gﬁfe g& delivery

of the opiold sustained réel ease fornul ation)
cHiiBe Wé‘FCé‘s‘é RBe pRbehBeRicApEbasionn of mosmbainepliiic gmns and one or

al*ﬂ@f‘étho%o? g)sééchzg‘fd’%@ﬂg 0,390 Yhorthd %glb%}gwgcr:(%ﬁ?ﬂsa% grn%le or more

armunt bout gramto about
Iydaephdirogims, edd a‘@mntmole michévafyma patioms,atwltital2 @ations, and/or salts.
1l mlligramto

bout
n%‘]“g‘% s o v ibuRlie S el o PO pilvier it b
r ahylsdllnéss), db nstsbabmdy heldeR st digoRHoahbreRies of the formulation

in ethanol, presumably because the sustained release delivery system retains its

hydrophilic character. Properties of the drug are not likely to affect the gum or gum-like
properties of the matrix, making the formulations described herein suitable and/or
adaptable to a wide range of drugs.

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

cthanol than capsules).
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r wuncrre@eﬁhﬁrsaéety g8uefia drag.fireeqnesn AP ta? P Ofcth%alerapeutlc
fi ng):(iléhm)p a)é & Q ok Lhicd4H fedtucd t?@ eﬁﬁ'@é}l @fr thé ﬁ'\%gf a6 biksPiined

I's required tor a robust
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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 Cax. If the
drug is toxic, a higher-than-intended Crax can lead to harmful side effects for the patient,
including death. As a consequence of this rapid release, less drug is available for
subsequent release, resulting in a lower-than-intended 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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non- vvaaﬂée%%étra glﬁ Il%‘faéeélﬁ’éﬁgl[agf’?fg‘ge_s‘f‘&e BT S Aeefqrey e used to
aindressd safbtylosdges %ol parerRRITP hbid ODe KRN BIXh I entrations and to
particles of, small er average and/ or nean di aneter w ||
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conpri sing xant han gum particle arger aver .
afiere A redeged Bvelméedrug (b done temdbdiheeptically beneficial level) can
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BRG] waNQL&Rall P Bl 1t AR AL \Mc;plgrties and will slowly release

the drug from the resulting hydrophilic gel matrix.

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

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

without agoraphobia), bipolar disorder (manic depressive illness), acute manic or mixed
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ARYyIREQs grer amexterrpd ipetechefitineamapy syainédaslease formulations contain
relatively high amounts of the drug, Sustained release formulations containing high
amounts of drugs can be more harmful to a patient when they fail compared to immediate
release formulations, which generally contain smaller amounts of the drug. Therefore,

the drug formulations described herein can increase safety of drugs that can be harmful

and/or lethal at higher than therapeutically beneficial levels.

4.4. Sustained release delivery system

The sustained release delivery system comprises at least one hydrophilic

compound. In some embodiments, the hydrophilic compound is a gum, for example a
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In another embodiment, the sustained release delivery system further comprises at
least one cross-linking agent. The cross-linking agent can be a compound that is capable
of cross-linking the hydrophilic compound to form a gel matrix in the presence of liquids.
Thé sustained release delivery system generally comprises the cross-linking agent in an
amount of about 0.5% to about 80% by weight, in an amount of about 2% to about 54%
by weight, in an amount of about 20% to about 30% by weight, or in an amount of about
25% by weight.
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calcium lactate, magnesium sulfate, sodium fluoride, or mixtures thereof.

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

Two properties of compounds (e.g., the at least one hydrophilic compound and the
at least one cross-linking agent; or the at least one hydrophilic compound and the at least
one cationic cross-linking compound) that form a gel matrix upon exposure to liquids are
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In some embodiments, the sustained release delivery system further comprises one
or more hydrophobic polymers. The hydrophobic polymers can be used in an amount
sufficient to slow the hydration of the hydrophilic compound without disrupting it. For
example, the hydrophobic polymer may be present in the sustained release delivery
system in an amount of about 0.5% to about 20% by weight, in an amount of about 2% to
about 10% by weight, in an amount of about 3% to about 7% by weight, or in an amount

of about 5% by weight.
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bioavailability of the oral immediate release formulations of oxymorphone, which require

) P>

a 4 hourly dosing frequency. The bioavailability of the robust sustained release
formulations described herein is sufficiently high that the robust sustained release
formulations can be used to treat patients suffering from pain with only once or twice
daily dosing.

The robust sustained release formulations of oxymorphone are administered in an

amount sufficient to alleviate pain for an extended period of time, for example, for a
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fa)tr toecsetrtgmslmg(vn%%ﬁ%ﬁes@%@ubstances, such as polycarbophil. Muco-
adhesive properties are desirable for buccal delivery systems. Thus, the robust sustained
release formulation can loosely interact with the mucin in the gastrointestinal tract and
thereby provide another mode by which a constant rate of delivery of the oxymorphone is
achieved.

In one embodiment, when measured by USP Procedure Drug Release USP 23
(incorporated by reference herein in its entirety), the robust sustained release formulations
described herein exhibit an in vitro dissolution rate of about 15% to about 50% by weight
oxymorphone after 1 hour, about 45% to about 80% by weight oxymorphone after 4
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mg of a sustained release delivery system, or about 160 mg of a sustained release delivery
system; where the sustained release delivery system comprises from about 8.3 to about
41.7% locust bean gum, or about 25% locust bean gum; from about 8.3 to about 41.7%
xanthan gum wherein at least about 30% of the xanthan gum particles can pass through a
#270 mesh sieve, or about 25% xanthan gum of which at least about 30% of the particles
can pass through a #270 mesh sieve; from about 20 to about 55% dextrose, or about 35%
dextrose; from about 5 to about 20% calcium sulfate dihydrate, or about 10% calcium
sulfate dihydrate; and from about 2 to about 10% ethyl cellulose, or about 5% ethyl

cellulose.
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dchaéf?rc 7 h gﬁ%ﬂut EP la%ggtdjoi%:ca?clzi&%régffate glhydrmtex E)lkJ a(bout 10% calcium
sulfate dlhydrate, and from about 2 to 10% ethyl cellulose, or about 5% ethyl cellulose.
When administered orally to patients the robust sustained release formulations
described herein exhibit the following in vivo characteristics: (a) a peak plasma level of
oxymorphone occurs within about 2 to about 6 hours after administration; (b) the duration
of the oxymorphone analgesic effect is about 8 to about 24 hours; and (c) the relative
oxymorphone bioavailability is about 0.5 to about 1.5 compared to an orally administered

aqueous solution of oxymorphone,
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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 10 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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h o riod of. ahout,. 12 . .
ot & b SRROH) Srandl i BT By A Rutaton and
r sdlslabeagerfaim salbsevetb@agBatio4rul at i ons descri bed

herei n_ capn, be adm ni ste foyr tipmes _a day,. three

times 4 Wd@?? SRR U %ﬁgs i Bl Bl jofhyr Sqifbigaifns phxantban gum
epiaele RRBY nd tHIREHDLIO Fradtiond 8RF bise be Abed D ndh@Rbte robust sustained
sustai ned rel ease fornul ati on conprising oxynorphone

affdrasoiormulations depgribed fgngiay dior exprpmle.r formulation comprising xanthan

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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gastrointestinal fluids, the robust sustained release
formulation swells and gels to forma hydrophilic gel
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s%[u lf@P & lesQ%Bmﬁ%r&:h@nﬁﬁd%cﬁﬁ’&'o'r'a%s@x%ﬂ@&und {e.g.,

xan an guny, is such that the conponents are
c onsi d¥hetht sustrneletleadsuleliesrl Rystem enve-aapiubtiedhy/igh water or any

stanti al | ensi
SRR i Rl A DA Wl ¢ apihan )
gcﬁ)‘éﬁ hot app&s td Arfdct tHeasﬁsustrivmamﬁtEgmtylméthersestmst:d yelagfe fohmulation
components i s eI| ,ﬂ%béo be simlar to certain known

r%@d@%ﬁ@?% $5)-such as pol ycar bophi |l .

Mico adﬁﬁsa'v&%%@ﬁé?ﬁﬁé %iz@ Sf Bk PhalaskbakhiefofRilatiiis ®3fore tableting is
del i ver hus, the robust sustained, rel ease

fopmabetison miczens logbent 400iErnaAr T #Poph B YRHSTIRS 2 qye 265
ast 51%' V\g Q%l dehglgp a'ﬁggcr ?ﬁ%al ’chrgl\ﬁ'la‘#l%n@ﬂ%oﬂ?ﬁbout 0.3 g/ml

con ate o [1ve ry
Omwlmﬁtrﬂﬂ)g/mu & fach atmnea 5 g/ml orboerfhogdinde ﬂhe te\hirﬁémfonned from the

asur ed USP, Pr ocedur e u
SR By eRs G eyt B io el Ske hardaess.
Lhe r O@M&E th%lﬂzﬂﬂétinfg%d:pﬁﬁ heaig thosoldldatdge femdesoniibsatformed
e
R e oo i i N BRI o Kbt

o 0
b1 0 BB eyt g ferics o

othe 16124 dGagiFobat e of Deposit: Cctober 10, 2006
Attorn /x%%ir(n nglnhetnts &1%7838 ecil'x%?e &gﬂﬁ% tﬂ/@lng'x e c%?eséompﬂse

about OX m)rp one after ours. The iIn
Vhitleat a;lil{’drugl 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., C1.¢ alkyl celluloses, carboxymethylcellulose), other hydrophobic

-38-

USIDOCS 5877825v}



vivo rel ease characteristics of the robust sustained
rel ease formul ati ons descri bed herein can be nodified
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xanthan gumw th at |east” about 30% of g’artl cles .

s ragthdreitrdte ditatsd phtheBtenpropplese Elyceli patesteylenc glynel. b srixtures
28 etroofabout 55% dextrose, or about 35% dextrose; from

a %u? 5 to about 20% cal cium sul fate di hydrate, or

about Th¥=esdindduniesdsl coatie: chhhisdrcatigin = fastfane wagd coltibl2

to 10% et h cel | u] ose, about. 5% et hyl .cel | ul ose. .
CERBPO b BU  AEL 5 B oL G e g by s e g8 o mitures
S Qhdr6bd a$8 9@ tdidPeleadel O RGN CRARRE P B0t fl¢a0iBrd Bk sdBletcdmpound
about 200 ng of oxynorphone hydrochl oride, or from

abinan amowry from ehowtit Yodo abyt 60 l@k\yﬁg]‘atpf% g%ample, in an amount of about

h [ de; and from about 80 ng to about 200 ng of
aﬁg}lﬂgfg)ie%% rel ease delivery system or from about 120

ng to dheutstdoq eiypasfcoatisgisndienppliqdgb dzesdrug edre busyraying an
system .or about. ,160 0 sust ai hed rel ease

SURhGr gRes SRR RT R ool SRSl ELERE Sore, The grus core
S Yssh 88 GERNatesRSmipbaidraladd, {6 exainpleabpdity of et fahwatitst of mixed

bean gum_or about 25% ] ocust bean gum from about, 8.3
t Poagsitol derysl phleaHi QA Blamn@ﬁé?fé?‘ﬁ/ SpIhe RS BERR Wid3g drug and

Of gy qué%@c ohRBidaaty a%gﬁﬁ Byt oG L8 RiZfR MRS Pk irOULHh Bud dDat least one

g
mesh sieve, or about 5‘% xant han gum of which at | east
abpherogigeegenth Bxpraplpiydiieding egenfsasdudeipsiugreepyyathylcelluloses.

h_sieve. . =0, S
5B S LI ROy R B UL O B cor o
S Wef sathisl ethinldechyadomprassing ieugraridéd or dly compressihg apewder comprising a

di hydrate; and from about 2 to about 10% et hyl
cet'P@l ose, or about 5% ethyl cellul ose.

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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provi de robust sustained rel ease solid dosage

fopnul ati ons conprising from about IH¥preds MadDOMIN2EO 19752170 US
of oxynorphone hydrochl oride, or from abDut ofDepagit:t @tober 10, 2006

about 80 ng of oxynorphone hydrochl ori deprnaritbcier ¥um107223.195W0
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bt SFgC 692y ?lﬁﬂlawehvﬁ%lﬁ REPREISOMBRSY [ om

5, dethydRAulos80 my of oxynor phone
ﬁ?grggﬁiog?:de; nd fSrom about 200 ng to about 420 ng

of a sHihat Hé@ldﬁféél teds bowul hyayyheoyy pihe inientiore Hperbeakingestion
%Q%é@'ué Qus?ﬂ% trel%%sg 55%1@5‘[*0% and %&1@[5& Sy e%lﬁﬁﬁgtlo%%llthver y

system - or a sustaine
(mlstrmeueyu&yﬂmémthmﬂameﬂ edease Straiutetidn sekléomd gdbslto femya

R Tt SR it isieleRoedo T s ifE pbRE B e

to@u@b@uéduéﬂoﬂ%mamﬂa dénsgy oY Wadbehlatith dn@sdvidl B bud iy
of the xanthan gum particles can pass through a #270

ﬁségwsagv&QIO%WG%UWHQSQAﬂsz%tﬁpﬁ%%st@laﬁ%ho@nms A Prvidedsiqw
Qﬁﬁ%ry %@%’egfrué hﬁle@‘@ﬁ; ﬁhi%%neﬁﬁ‘f‘ tReg e SMMALIOR &p #%&9 upon the size

Sieve; from about 20 to about 55% dext rose
aqi cﬂm oripheal ﬁeumiablge,, caf swehl edrsiderablyt @dal;mgmne Qb)%lefaﬂ npaJ rilpe

L. i hydr at g (o) 109 Lei Il
by R S B BYRERL BocRle AR {GERLE IRl Pomyiarigy (and
abosejubityahioyfhaue tHelgIebﬁ&trix)/\V&&;bnﬂdtﬁaﬂioﬁhiﬁO‘f&idugﬁa@lbleyeléased per

atients th bust sustained, rel ease formyl ati ons, ...
BT B e PeBiaR 4 et s e Rg ok o1 Gy ibphilic ge
GhaHRC TR iphérictfenot BreRrb@ &kask R db&RhseYfrofile 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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eparation o ero I'ned rel ease

formul ati on 7Tliﬁei’i1?1ﬁ%’ Bft%%ﬁgtas' n el ﬁagee for Joatl ons

i ¢ds
descri bed here e < Gt on
met hodgy,, 1:553% §194(§Alxqeddlgl%§&efo£ﬁﬁgno§1s qg& gcgl cpt%g%geef{mns 15&bed herein
be prepare t conpr essi
grzmséialk foo fomﬁllatlhm of dmgajﬂhat posas risk to the pﬁleaﬂhndsmim ﬁsmnulatlon
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t BeBiRi agEse fill g p@wm@ eNd. SpieforBing, AWETARMNk) Erug OMBOPIRES risk to
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pﬁlém’e\e%m fasa Pt faforﬂaehtl@n tailyre divegples 66 guqh.dﬁwasn@clude for example,
ggglg&l,astg)x?‘ ophgRi ¢ polyners, etc.) are m xed
t oget her and then noistened wt h one or nore |iquids
(e.g., Thvaobnst sprtopsd relsesegfboynewhtionglayd evlisl dosagecfomad Jestribed herein
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oflanigate Mg eondigion or ﬁgal]gg@fqtbe cenditimmHge., 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

containers filled with one or more of the robust sustained release formulations and/or
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high speed mixer/granulator for 3 minutes. A slurry of hydrophobic polymer
(ethylcellulose) was prepared by dissolving ethyl cellulose in ethyl alcohol. The slurry
was added to the dry blended mixture and the material was subsequently granulated for 4
minutes while running the choppers/impeller. The granulation was then dried in a fluid
bed dryer to a LOD (loss on drying) of less than 9% by weight (e.g., typical LOD was ~3-
5%). The granulation was then milled using a 1.0 mm (0.040”) screen. The ingredients of

the sustained release excipient are set forth in Table 1:
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uea§ ﬁLQEeE%re}eluﬁL)ﬁregéré{c% e érﬁ’ﬁlet i n which case no

processi ng IS regU|red
Fur t heXamham, gunhieatthed maibkinb e fmtmqm@ fnpputiplgs werasenaEd
particle

Sa;cggrch tg?xélgpg:: gf@%%% Was ng%%%a?%{c%a?&% b‘i’é?’fdﬂgcdxgrequlslte

gﬁﬁémfﬂ@g&?ﬁ b@mslozest b&n @n{; Oﬂbnunﬁtuil?m arhbnaufit)al marhigh speed

e receive rom an exter sour.ce r a a

COAE TP H R BT o VTG RSBGPS e ok e added to

Sﬂ’l%td?}; NEHIdIShiSRSE & I MEkMrSYad SISt dira86hBLE AiREes. The
wat er or any ot her aqueous sol uti on the particle

sgmeuletﬁort e th%drm’lnlalfbll(tbﬁMMﬁdo a dosg on ding hefryss than
hg%tbggl\?g eI%r 1c fﬁ@ﬁ%fats Bl US 5HESH ea%‘gndlﬁio%gﬁdsttlyen

ease fornulation an e sol
dﬁﬁlme.lsfngram.(ﬁﬁé ecr'Eath ‘Ehépgredients of the sustained release delivery system are

set forth in Table 2.
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The average particle size of the pharmaceuti cal
formul ati ons before tableting is fromabout 50 m crons

W@ eooaoeins0 400 microns, or from about 185 m cr oPGI/US2006/039923

10

15

about 265 mcrons. The average density of the

phar maceuti cal fornulations is from &kowt M 3bgNaEV939152170 US
about 0.8 g/, or fromabout 0.5 g/n t oPaRERerogt Petober 10, 2006
g/m . The tablets formed fromthe phar mat@tsy Packpt No: 107223.195W0
formul ati ons are generally f’i“ IET bout 6 to about 8 kg

har dness. Wen the tableting'8 82 in making the solid
dosage fopnulation |r§ImER&qwg§,q®L@d,ﬂlgoswn granul atiop
instead of _direct conpression, the particle size of
the hydrophilic Gonpeneatl (e.g. | xanthan dem does na
af f ect t hieXarobansGwess and di sspl ution prd@ertl es of
t he soli d dassdgiahdum | n sone| enbodi nent3®, the

sust ai ned| Mehggse coatings over an inner 40ore conprise
at | east pogcidmBnlfaleor exanpl el the inneriQcore
conpri si ngpkie drug can be coated wth -gosagst ai ned
rel ease fiITny whi Ch,” upon exposure to Tiquids,

rel eases the dkﬁ@lgo‘feaqmlﬁggr(,@@@ﬁgat a sust ai ned rate.
In one enbodi ment, the sustained rel ease coating
conpri ses at | east one water insol ubl e conpound. The
wat er insol ubl e conpound can be a hydrophobi c pol yner.
The hydrophobi ¢ pol ymer cangEkRe&mplee sanme as or

di fferent fromthe hydrophobic pol ¥msr used H& pg
sust ai ned ref r@ﬁ%’é‘“&éloif@'éﬁtﬁ‘)“%%/ﬁl%ﬂ‘ﬂ* arpugatiofsand soli

hydr ophobi C ARl i wlﬁ?w‘#ﬁn@hmn&@flﬁﬁbqaﬁﬁlaﬁ%u% C

al kyl cellu s, carboxynet hyl cellul ose), other

h y drop %%ﬂg& glfj‘_ :f’%easglf@g{aga?f n 3¢ éi%%ér\&i E@&ﬁn@@bh‘ceﬁﬁ‘ E’lﬁfate

oSl t t ober 10,
AtH1 o3ate gMOCR &0 (Sibicified DM@ y&@BM@Cc@éullosﬁ, JdBP é’hamtaelrl? éﬂaéerson

S T -

acBicaltitqol ylteleSProSolg SM(D©®)90| anyl |eltMGﬂMI§b<pN®hﬁ|TﬂI\/E')RX M50A®,
pol yners or copolyners Pe ved fro

acr
merPRsEsacrrding;te ExapRlps ! andet AOsPREley Feo‘ﬂgnc@{f ‘?c?r 1 minutes in a
aq@tt&tsb'ﬁ ﬁel%}t ﬁ/ﬁ Efeha'm@téfqhglle%)ier WWQSle&MCm&gﬁ%hﬁﬁbte NF,

vegetabl e oils, and m xtures thereof. The hydrophobic
pIRpridemsahP Hisitefsor. Novaiprkd wapsddsglito ghis mitwigend ghepyixture was

eqlénlﬂleg ?crﬁ VR 18\?@? y+he%%rl hgf‘a‘ﬁulat %?wﬁ??d@res%gé{oaiﬁ%g and ~11

éase tormulatrons can e coat e
i rlsloharbh@s oo bl gresousan g\#il 6htougd standard coreboaieveled edge tooling.

e ﬁn%?ta%f)}/compo%ltlon is listed in the Table 3.

Table 3
Tablet Composition
Component Y mg/tablet
Albuterol sulfate 17.9 40.0
TIMERX-N® or TIMERx-MSO0A® 71.4 160.0
ProSolv SMCC® 90 8.9 20.0
Pruv'™ 1.8 4.0
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The sustai ned rel ease coating can further conprise at
| east one plasticizer such as triethyl citrate,

walrsnydoepht hal at e, propyl ene gl ycol, pol yet hyP@mnes2006/039923

10

15

20

glycol, or m xtures thereof. The sustained rel ease

coating can also contain at |east oReprevabeirLaboNalHVED19152170 US
conpound, such as pol yvi nyl pyrrol i dones, Pate of Deposit: October 10, 2006
hydr oxypr opyl net hyl cel | ul oses, or ni xt dfesey Drgeidlf 107223.195W0
The sustai ned rel ease coating can conpri se at | east

one water sol ubl e conpoundEx#mBE 4anpunt from about 1%

to about 69%: 'gn% ranunl s a0 of

about 3% b)l/ﬁl\%olhé\ﬂ. ﬂ}eefl&s]%lsstﬁal nef?gl‘dgg&s‘g)scoat Pﬁr[}lgsy can

be applied to twithoarighleam®ubts of fingyanthaarguatueous

di spersion of the water insol uble conpound onto the

drug edineerolhefatrtalgets ovith TINERyeN® apd ATYIER M S0A® sustained

conposi tion de, for exanpl dr (S : .
G P TOns BTy Yt PBRL P esp b ExRle it igsefution profiles
Rjr Bl RO aGRRhIuatBY uGinad USY Apaiansrt dibehdionitéster and@rmf of 50 mM
and at |east one bindin iﬁ?gm; or b gﬁqlgler ﬁi‘zi ng o5 of
rﬁOS@éfdmp@thhé‘te&’foﬁh(P&%é- SgiprtipRyat st %3 EPShi 28Ry ©
%glgpltes oEXHRP 30y, Rieadi Q- AGEAHedeRE LR intervals for a period of up to
hydr oxypr opyl net hyl cel | ul oses. Exenpl ary spheroni zi ng
dgéntis. i ncl ude microcrystalline cellul oses. The inner

core n be a tabl.et - [ S

o by F0asrelsifg S nERaE: R aPErRIUDe.E UEngh WULES,
YRR CSS coANCOFRASOmraNGr eqripalérs) prgceled beadhermmeenex®
drug and apgustain rel eas eliv .Syste as
cheswi G e b o RS eM RO RREa TR SSTaE Hay PR eyt t0 226
GRAL THOmoBide SRSCEIRRIIBEDEIdR: adetdngtild thetitde in 85:10:5 v/v ratios.
enbodi nents, the conpositions conprising at | east

, , e
dFheghusliaricausistetodil melelriedlivéanaiae ardl | Pdrtyiflugropestic agid in TLof 1,0,
scribed herein, a ' ' .
SRS BHEL oL REPURR: MR Y Ry, T
eqepaalifan¢ percéfzccdinetichsed at eohpiniepbiny tixt coneantationef the

drug and a sust.ai ned rel ease | i,very syste as, -1.39 . ..
SIS 2T DU B O [ pale R R g gipghution
B R solRIBA Sk prephle@ B isddlvingd A8 en bt Ay dfatedh 100 mL of
@: 1%%%283(’)9%%8?\%%e30ri geas h‘élrngi n, ggfe c]%it ?dh,vvith.
ol this solution and

a0 mM pothssivenphdsplate buféds (RId 40 ppd thes Ekinget

pht hal ate, R PR RRL R .5),

SOl Be AP s b A SRp B AR QUGG M SpRubR R &)

copol yRaults sfdibdoasion kyptrimeptsrapytablststyadeetithaleel/cthyleellulose-
Sgr%gtlﬂgt%cti %IM%ﬁlxl-#é%%%pgglgé %n%he}nréu%e\l?v;th %f?e‘rent particle size distributions

are shown in Table 4.
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10

or mxtures thereof. In still other enbodi nents, the
conpositions conprising at | east one drug and a

waosBaited rel ease delivery system as descri bedI/us2006/039923

herein, are coated with a hydrophobic pol yner, as
descri bed herein, and further coat edEwrdshMan 68N V19152170 US
coating, as described herein. In any of tPeeofDeposit: October 10, 2006
enbodi ments descri bed herein, the conpo#itarieyRgcket No.: 107223.195W0
conprising the drug and a sustalned rel ease delivery
system as described herein, Tablp4 opti onaIIy be coat ed
Wt h BSieesine@h! 11 ¢ coati ng V\:hl ch rmr be applied above
or behgadRet he sustai ned Yedlbutesolisulfpte rglvasesd or

beneat ffe1ivdy hydrophobi ¢ coating, and/or above or

beneat &S{egp enteri 'EIMEBMN@ (etExEdbtl&ﬂgellhyISe«gpﬁndlated)

coat i SEP sehydroxypropytrethyheet-ulese:
W t holu hnl enjl ng tp be bpund by any [t heory] of the
invenltl on n oral ingestion |of the drug |sustaijned

rel eals s SRRthaR 28.790| 2nglvcont.e%t | of 0%hesd 7, Musaio,dngs g,
with gast™intestinpl flufds, the sustai ned release

formul ation siwells pnd gels to forma hydrqphilid gel
mat ri x—f4® which the drug is rlel eased. Thd swellli ng
of the §élhrmaf M0 3cal¥el a W7eductli7oh fi nétthe balk | 18.9

densijty ofyt helllbg_mfulh%w oln &nd przq\gi de§7t6he %@yqncygo
necessar o allow the ge to 0

st ondch %/léltﬁtents t o) provi deﬂg}t | Gwrdel 433 gf”tr 44.5
dr ug. Théhlﬁydrophi i c matlrix,8 thé5$i Ze 5611 Wh|56}8 IS 56.7
dependen oh the |size of ori fopnyl atijon
can vaeljl' consi der apl y and 6:§eco S%bstlﬁaé)ted%ﬁgar £ §fe’
openi|ng ®hrst he pyl orus. Becawse to® drggsi § dbsper sgk
throughog{,j{r he fopnul atiagn (1and consequent |

Sth )2

y
t hr oygho e gel |matrix),’ld doRSttant 88AoynB84df |dri%S
can he nehgased per| unit [tigyg iingyivd éodl Spe! rS| r%wog
erosilon of the outefr portlions qf the |hydrophi gel -
mat rijx. 17hiss phenonenon i|s10®f ar 966 t/o 969 q\ 2é130 or et

rel egseppafile or jzero On?u 7 Ki ety g ggth gg%;:éisa%j

cont ilpues—with the gel r enni ni Ag
t he stomach, until substantlally all of the drug IS
rel eased. Wthout intending to be bound by any theory
of the invention, the chemstiy of certain of the

c OWDOHHM@S @fmﬂxﬁﬁlgflgrm bt 200 of b xaﬁheth nhmhephi lic

compound t han EE% i S such a
c%h%?@H@hY@eIH}Oée'é@ﬁ’éhaEé ég[ @ relepsed b@ﬁrfyethc nrgtlra gewmttigy of drug
Wb 11?1[11%d§&€kl)y$ 'g{lg Lsaajnl %a ﬁ%%@ ﬁﬁ&es Ygd (ﬁo%te ﬁ[h%io lei)le#st\%th 31.6%

t
of the drugs an nges Al ong
tdrengasf find xandsnigne dussobm:tl 1n Wbleremszmd suitlmaectfemaisesmﬁyne@f The

T_Ja?agaei?xof%gg%é@ﬁ%i% ﬁ_hff)e &H}gears 0 be no su Qgr%?%%e? rn%g ?n cli\{gslollutlon

profiles of formulations containing between about 31.6% and about 88.8% of fine

xanthan gum particles.

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

shown in Table 5.
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Date of Deposit: October 10, 2006 Attorney Docket No.:
107223. 195WD believed to be simlar to certain known

wor@sNeEdhesi ve substances, such as pol ycar bophP¢T/US2006/039923

U\

10

Muco- adhesi ve properties are desirable for buccal

delivery systems. Thus, it may be posSkipseMiinabel Nhev 919152170 US
sust ai ned rel ease fornulation coul d pot entPatg of Peposit: October 10, 2006
| oosely interact with the nucin in the AtorneyDocketNo.: 107223.195W0
gastroi ntestinal tract and thia elbg provi de anot her

node by which a const ant rate "bl? eIivery of t he drug

is achieve AroFERgG—a-Seussed
(hydr ophi | g‘é,l“eﬁﬁflie%? and n&cﬂb‘étﬂffgﬂ‘ﬁ%teﬁﬂéﬁﬁdtl es)
are possi b| edHERNFEHE by which the robust sustai ned
rel ease fo nuI ations desicIIMERWMSOAP Gratert sranwlpted)
wi th the nmuciXengkan gumi ds of the gasttointestinal
tract and propaddigslesizronst ant #8Gmeslof del | v&260 wesht he
drugs. 4.7, Useful ness of (btdumicren®t ai néd7S micrassd
formul ati ops Th&imebust |sustai ned rel gase fopnul ati ons
and solid dosage.5flgpn s (descrilbagd herei n ar eqagsef ul
for fopnul pti on ofrdrugs| that 2pgse a i sk togade
patient in|case ofsa fopnul atiygy fail ure. The 4
formul atiops andzgplid dosageghgpn s ¢onprisigng the
fopnul atiops desgfjsbed herei nsane useful forggys ovidirg
(e.g., prepcribipgg, admpnist erlgqg) drugs thal; pose a
risk to the pati %} in clase o formyl ation, f ilure.
r

Exanpl es of suc Sugs i ncl ud 6or exanpl e fpl oi ds
%

such as oxyrmrp ne The| r obu ust aijned r§
fopnul ati ops an ﬂi i d dosage 4Pfals descri n9§ herel f

are useful Lfor L'n” a—con on—{e g . by

prescrihi an adm ni stering a the_r

orescr Thig. andlgr o0 I SLeti ng. 8, Ler aheul ERTLLY visons

f ofditthBltibANSo N ristdpe atlihif gfif afb not &hsRIvE @ Fari @ﬁpamcle size. The
oxynor phone) to a patient who could consune ethanol

wh FW’é i Eatgy> dndicptelBaiihen apnrarsde big no Avhstatialshiffercace hepween the
ef fiﬁgc;lﬁty ﬁ}HH}éE‘Bf faﬁle@q?e@w{l]ltxa ﬁlfglfl ggﬁr}g‘fla%?ggal?l .e§%%¥?ess than 180

condition or to alleviate t
r edmrenst zmel lssys rrhﬂ;no’/fﬁsmmmnp ahenl x grohanhgins isrgodnuiiasedow tls gater in the
prior to ﬁ %)atllo%of t he robust sustai ned
rePlé)ggsé 5 § AT e the fopnul ati ons and solid
dosage Tramas SH@\S§&1EM10H@[&H@S dfagblaie madebyiiséce E@dpxagslon and
the sol e active et rai fceutl cal conposition in

me£rspetionelsthane Lﬁosetgmgvlaé%irpuéqag@d facase gca-lquh'itlons with

CORiHeRa: QB oMs LR 4O FAE) HRh&FARPOUA PartRIAd/ Or
conmposi tions that are known to be therapeutically

ef fective against the condition.
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Phar maceutical kits conprising one or nore of the drug
formul ati ons descri bed herein are provided.

web@pnaoeut i cal kits can, for exanple, conpri SECDOE2006/039923

10

15

nore containers filled with one or nore of the robust

sust ai ned rel ease fornul ati ons and/ OmExgresdMail EabkiSlo. EXEHI52170 US
5877825v] Express Mi | Label No. EV 919152bat€ofDgpokiat@tober 10, 2006
of Deposit: October 10, 2006 Attorney Détdedy DiNeketNo.: 107223.195W0O
107223. 195WO sol id dosage fornms described herein. The

kits can further conprise ot#ableghar maceuti cal

conpounds known in the art to be therapeutically

ef fecligy&a iijnst a condition, and instructions for
use. .. L}ES The f ol | Hnatbgteralbsuplasrebrased or

pur po*Fefae Qr [{lustration only and are not intended to
Limt |t Sc"ope of TIMERaEN@(ckbeln 6l AhyTBel i ranulated)
exper i Yvwere performed with al buterol sulfate,

whi ch{ Bacsl@sage, solubi [Tty and ofher phyS| cbchem cal
pr opeth loensi M | a7 opi oi gf;g%c,ucLl nor phopg gand

OXyCO‘H%ﬁthz@(q Rt 5&@5 blgp of (&bi\é’? T }tablet made

sust ai g" el eas ghiverl US|
et hanol / [h ¢ anu%/a I‘on| Lot’s l(r)?Ct

yl ¢e 71 VERRY -
sust af neg r el ease d%§§)n éra fa{twn T er fofselﬁa)r %Dmpregs“i“)

Ny A~

accor gings to—tHe e e°e
i dent 535{; SY0at ent Nosl- 4. 9b4. 2342 5. 108, 145
and 5 552 mc%r%ora ‘?el n |2 fer enbe i f0-0
their|entiFety. Lots of Kant}lga% gum (Jﬂﬁ bunz) auef®-3

Per hoyen; stiria or CP Kel ctf7 Chi “ago iL) wer e 59
parti ¢l e4d¥ye |t ested usihg ad%@ries sj eve#0.5
These| si éV8% ilncl uded a #2707hEsh si ev§,2 6vvh| ch al Bb%ed
particl e$hsyalll er than 58 ni&kdns | n dPafeter| to f&ss
t hr ough I((flirne |particl es)| TheS.lwei ght fPAGti on| of 97.2
xant han IQums particl es passi ngl.2 hr oigh 1dtes si eves 99.2
(/.<?], Hractijon of finel xanthan gun) was7 detler m oxd.
Batches wth known fractions of fine xanthan gum

parti CCempWOe off Hkolpti@NALRIEs oﬂfhlblERéoMbﬁémWMﬂRﬁQ@@l@at were
by dr the requi site ampunts of xanthan q
%’éﬁ%%c tb‘if SINEAIEFt HAPIASFIQR 8T Weirigeplaiiongs ghe tpblgling step,

Ehlgf%s&ﬁﬁggblﬁ’cﬂélﬁsr c‘tgélﬁé‘tb' bifeafs tb BE schsitivB ) thah goh Yatti¥leQize when
ropnonbi c polyner
he tabriets are ngwfz?/ctul red by direct compression, but not when they are manufactured

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
ethanol/ethylcellulose-granulated formulations produced tablets with desired dissolution

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

Example 5
Ethanol resistance of solid dosage forms with variable amounts of fine xanthan gum
Tablets of TIMERx-N® formulations of albuterol sulfate were prepared as

described in Example 3. Dissolution profiles of each formulation were measured as

described in Example 4. A medium of 40% ethanol and 60% 0.1 M HC! was used as a
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(ethylcellul ose) was prepared by dissolving ethyl
cellulose in ethyl alcohol. The slurry was added to

wo basdeipedl ended m xture and the material was PCT/US2006/039923

10

15

subsequently granul ated for 4 m nutes while running

the choppers/inpeller. The granul atiog, p%mglg}ggelgr '%191521701)5
inafluid bed dryer to a LOD (|l oss on dry, sit_ ©%Sber 10, 2006
than 9% by wei ght (e.g., typical LOD \NaSAtm?areyﬁé%@(etN NE)7223.195W0
granul ati on was then mIIed using a 1.0 nmm (0. 040")

schede, Ofﬂfﬁéomm indhapresenof off dieheli St BVIrHE walchasa to mimic the

SRR L) i e

of fobaplagon ﬁrs())digmlmetblélgaseﬂ%ﬁég\gt orney Docket No.
107223. Table 1 *renove urjng proceSS|n
Exanpl e]3 58 é%’a%a?maﬁmwefﬂwémnws@ma) 30 &t Byypg dlépsolution
r eAppaseusdeldria %Yo F¥HLEMNLEHNG WBFER AL cﬁgsbﬁﬂoﬁ%{ runents with
of TI MER X- NbO sustai ned rel ease delivery sy
wele! esragsigvath 3&@&’@}/ @fhhlgeltuboss:’rgearpiab@eww Né@ mlmdlsﬁ@ xanthan
th
| o Sl e s R ooty BB Pt .
Xant han gum bat ches wi th knowp flr.pctl ons of fine
articles were prepared accoraa ng to Exanple 1.

Tﬁwgwwm( ) was prepal b i RBOAT O T he

re te anounts of xanthan gum | ocust bean gum
calflyfm sul fate, aminmam|(ettmimuemylaenhlo@tgrﬁﬂa&d)

nirr)[\g{bgfr nutatpr—for——mnytes—Wite—+upri-Rg

chom{g,ers inpel | ers, water was added to the dry blended

mxehdiae, | and t gnlxt %0/ s granul ated for another 3 56% i

m gt i8S Mixgr;ﬁb@/%t Was3gshan [dovest | naskd ul deRgd 40‘;/:“

d¥igeiptiano| Buffessk ran'dr vi i, (LOBnobf bess { hBmaaboitbufish Fthanol

by S8 ™yht . Typj cal LOD was |bet ween - 3- 5% The

graf%li at]on vvab then rrial | ed using|a 0.06b" screep. The

g (—F“m et thg st -ned—+el-ease—deHvery—system

ar e’ set ortf‘; n_Tabl p %:7 1 48% (sIBdcs| 161 17.8 15.8

58717825v E9r ess Wi | | Laalsel| Nes.1 EV a$1521765.3US Daves 24.1

of Depos| teg.slct oves 10,453006 55 46.9 40.3 45.1 34.9
3 hrs 99.8 99.5 58.7 63.6 60.2 53.0 57.9 44.6
4 hrs 99.8 99.5 69.6 76.9 70.9 63.7 67.7 525
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 99.5 103.3 101.7 98.9 96.6 94.3 80.9
12 hrs 99.8 99.5 105.9 103.5 101.7 103.1 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
indicate that there appears to be no substantial difference in dissolution profiles of

formulations containing between about 35% and about 86% of fine xanthan gum
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Attorney Docket No.: 107223. 195WD Table 2
Tl MERX- MbOA(r) Conposition Conponent % Xant han Gum 20

wo omesssoBean Gum 30 Mannitol 40 Cal ci um Sul f at BCT/0S2006/039923
Wat er -30-40* "'renoved during processing Exanple 3
Preparati on of sustained rel ease for Bxhat MamsbaNg, EV 919152170 US
solid dosage forns with variabl e anount s Iddte of Depesit: October 10, 2006
xant han gum A sustai ned rel ease fornul aNtQBIWYW&?(etNOJ 107223.195WO
r epar cenln .al buterol sulfate, ProSo
gw%faluﬁ ﬁg&t% tf‘? “PP Honpentaipipg abont Bpeof Gk rantharegum pesticles
PB@&dWed'—sﬂghtﬁ’ﬁ&lb@ElslﬁWO‘VJ\BM\AnXP&%ﬁtm%QH’anTh'X%@ﬁd%l(irbllffglr
TI MERX- MbOA(T) separ at el hrough a #20 nmesh sieve.
The al bigrefoss, Tygiviaions cmmsmg\nbsm@e/v yr 190reaf fine ktrithan gum,

T - epar

T T LN
5 npresanes andataeRatdf beanapekieh@l efRatoIBl endnast er

V-Bl ender. Pruv(tnm (Sodium Stearyl Fumarate, NF, JRS

Pharma LP, Patterson, New Yorﬁg vvag ?dded to this

m xture and the m xture was b or five m nutes.

The bl eRdgahrgtianof wbusisusah edF8RARSHS thol h@iXoPmbBrtidns
~ 11 Kp hardness on a tabl et press usi ng 5/ 16" round
standard concave bevel &d&aliddedge forgts The final

t abl et AGORBORItERIeIdSliVers bREN Bad NepaladPh e ds- bl Exartti ,
44 - US| DOCS 5577s§5vllE§§ B I\/glll%la%belﬁ\% 2 anthian gum

10 olpgysy beanoeuys cakstuan gilfapedibydrate, aod dokerse 10a hizbepeed
O SRR ERGABL s M mid R A YRR B ing et st
with alcohol. While running choppers/impellers, the shurry was added to the dry blended
mixture, and granulated for a few minutes. The granulation was then dried to a LOD
(loss on drying) of less than about 10% by weight. The granulation was then milled using
15 ascreen, The relative quantities of the ingredients used to prepare the sustained release

delivery system are listed in Table 8A.

Table A
Excipient % of Formulation

Locust Bean Gum, FCC 25.0
Xanthan Gum, NF 25.0
Dextrose, USP 35.0
Calcium Sulfate Dihydrate, NF 10.0
Ethylcellulose, NF 5.0

Alcohol, SD3A (Anyhdrous) (10)
Total 100.0

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

20 tablet are listed in Table 8B.
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wi th variabl e anounts of fine xanthan gum Al but er ol
sulfate tablets with TIMERX-N(r) and TI MERx- MbOA(Tr)

wGaomBaijoed rel ease delivery systens were prepaP@riusz06/039923

10

15

described in Exanple 3. Dissolution profiles of

tabl ets were eval uated using a USP Appes Maiiabg@ No. EV 919152170 US
di ssolution tester in 900 niL of 50 nmM pBtiae/Sepng: October 10,2006
phosphat e buffer (pH 4.5). The sol uti oAUHAY DotherNosd0RE3199WO
50 r.p.m A series of sanplfz}shog about 1.5 nL were

wi t hdrawn at predeterm ned letBals for a peri od of

up to[TA hours. Druqcépp&mne 0r all tabl 6t s Aasunt per tablet
nmoni tpred by RP-HPLC using a Waters Symmetiry(r) Ciggl
colum_(4.6 x 250 nmm) (or equivalent) prededed by a

Pheno rememprhosedGhiUSKire)d(tm) O 8 (4 x [3.0 mm) 40

guar d e AN f S Ser 10 2Z264M
The mbBITE BRAGS CORSI SL2d of ‘Barfer,
acet onBtlicified: metdesystllinerceBHogONF.v/ v ratios. The 20

buf f er—weenststedof —Ipttriethytranmme—andInt
trifl uéPég‘E‘eﬁa@Haﬁé‘Pam NE'L of H2O. The col um 2

t enper ahial ehevRbcal GR{ghanfluidoeted Hayy praduet was| set t o 2825

mL/ m n. '

at eac:MetﬂWléaﬁ%l?el‘it, the concentration of the sanple 40

t aken [@padRAatolbledppOi Nt was conpared to the 8.88
concet, i r-d—solution—The-standard-
sol ut i| &wadeydelspdpar ed by di ssol ving 45 ng lof al butletlol
sul f at g T tBR i wighe Of TR Arabdidy Phosphat e bufiero7
(pH 4.%%51% thlen té%(i ng 5 nL of this solution and
dilutiing 1t"to 50 m_with nore of 50 mM potassium
phosphate buffer (pH 4.5). Results of dissolution
experiments with tablets 1

al cohol /et hyl cel | ul osegranul ated TI MERX- N(r)
conprExti-agionaresiv@ncgefponidenedisistaineshielgase exynerpiippetablets
distributions are shown in Table 4. - 45 - US| DOCS
58778 2EablcEx i BAEEREND susthaiied gcasgiorgmbrtivny wih 4@ msefe

of Depgsit: Octab 1 2006 . At. Ty ctraf]
PO NS TRB L HaParr Al R R G sgminisration. &
2der@¥ fchfab Barogadidivanrygngoiabugehie formulation, may attempt to extract the
et hano] / et hyl cel | upse- granul ated , TI MERx-N(r). rel eased
n@?i?'ld.)frql’*h@eé?‘hl?t? é“dq’tﬁ‘&ﬁ?ﬁlil?’ff‘s%’(esﬂlﬂjgtk%f er%]é’flé F%}Hé%ﬂ' atel y.

Thi s i Baalds SKEINDER:-Ni® HREGRIATE6aE FsantutivRs Aath 40l 61 S

with 31.6%or nore of fine xanthan gum di ssolved in

t brey e plentie Pr & PRSP &R h ekt ordingiegsogeavse . Exprple 6 and ground into

powder. In the water extraction test, the resulting powder was dispersed into 30 mL of

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

Recovery of oxymorphone from each test is shown in Table 9.
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data in Table 4 indicate that there appears to be no

substantial difference in dissolution profiles of
WO 2008104360 ons cont ai ni ng bet ween about 31. 6% aPdI/EkI®06/039923
88. 8% of fine xanthan gum particles. Results of
di ssol ution experinents wth tabl et sExmdenyilabel No. EV 919152170 US
wat er - granul ated TI MERx- MbOA(r) conpri si MptecéDtpham Ogtaer 10, 2006
with different particle size distributid#rneaPeckemow7223.195WO0
in Table 5. - 46 - USI DOCS 5877825V 1Express Mai
Label No. EV 919152170 US Dal#P Deposit: Qctgber 10,

r cket No.,, v 107223 1T95WO Tabl. e .
'2I'gi))l6e¢tst ?raglg%kyod' rect CA’r?ﬁ%eerceg?vgﬁﬁr??teﬂg‘#@?t}?j\"Hnl1I at ed
TI MERX- N6OA(r) f of mwagri gn>”e ethpral §ivatgr X an®h@nethpuiol ar e
not sengitive to xanghan gum par4g cl'e Sjze.  Tig; data
in Table 5 i dica%e égat there pppears fo be n%
substantial diffefrence bgtween the dissplutloﬁi
profiles of Pablets Adde Iwith xHmt han glm haviny
particl ¢ _siMeanof |esd.5thdn 180 1ikrons and | ess0 t han
75 m crons when xanthan gumis granulated with water
i n t heWhewo sustanedfrelerdeitatgets hemprosing 4o ofioxyhadrbleor, formulated
i‘%ﬁ%ﬁé@?‘%ﬁh trllrléa%g: r\&?}%){algh%% ﬁ'l?lfont} %?)Ec%ta% legg%%%bgf p%lrtgc?gstcan pass
ethhapbla/#20 Dyteslesibwd, 08 @haikttdane exsatsddaiinedate |a§1ﬁ*§>%imately 3-
f n¥lation wth different fractions of #270 (Tine)
LGP QA HERORS HFSlopIog g water aifer 13 npioBSTo mimic abuse by
5&3%%3?& kX188 959 thanb PR th&MuilEYe 219 iw gn%z&ibﬁco%&n‘?ration,
of posit: Cctober 10, 2006 Attorney Docket .
1Pz diiain ol weabiiest 8spmdpdin 6 ctbind ifesiodentridonfollowed by dilution
' 0 I o hsiing. TIEMVERX- N(r.) that were

P WA e R RIS Sy RS Bhortiieeety 11-
gtémof atyinophametwes réledsk@ tnitathe Staegp/cttmhows lutibakfter 15 minutes. The

o R it rer 0 s hhEnothabieRpardesd ai TRMERx N®
MRtk kil @eh bYwHER 8Ckast MR FRIfRRicldehn P&% tmgv'&%hhat LY mesh

are manuf actured by wet granul ation. Tablets _
St HEnBFTeERT By & ok iPioR Ity MarR hai eef POIVIERKabNET Jcepirich

Example 8
Dissolution profiles of sustained release oxymorphone

15 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.

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

ethanol content of the dissolution medium moderately decreased the drug release rate.
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27.9% of fine particles had desired dissolution
profiles when tabl eted using wet granul ation, but not

wob@s/ 0¥z et ed usi ng direct conpression. DirecPCT/US2006/039923

10

conpressi on of ethanol/ethyl cellul ose-granul at ed
formul ati ons produced tabl ets with dé&siresetfaibiabedogty YfLs2170 US
profiles when the fraction of fine xant ha]ﬂatg‘}gl]ﬂe ji October 10, 2006
m):re than about 30% Exanple 5 Ethanol (EYPEPRHERGH07223195W0
solid dosage .forns.w th variabl e anpunts. [

xant h aﬁ*eﬂﬁﬁﬁﬁﬁﬁ‘gﬁ%%?@ﬁ“ﬁﬁﬁi ¢ ‘r"‘)"ﬂ?&gﬁqﬁﬁn ?tzalb%nls% 9\éf

al buterol sulfate were prepgupr @A described in

Exanpl e 3. Dissolution profiles of each formul ation

wer e Measur ed] as descri bed in Exanple 4. A nedi um of

40% et hagwlm apd 60% 0. 1 ¥kaniCh oxpmsrplioe delarseddgn=12)18 -

us| 5877825V | Express Mail Label EV 919152170
US Dat e of Deposit: COctober 10, {2006 Attorney Docket ]
No.: |107223. 105 ol f Hirssol Ubson # st hed Presedt s

of al icohal RYY-T. to—m--c—f-he
0 .1 _ 97 102

bi ol o ‘?%‘aﬁ’aen i rbnent? of| ugper | Gy ract/st
ok ; . 1.4 racty/stompeh aregye
}/\gege%aggegs_gsl ai jq 5E;t3eaie32§§9r riru‘LgastO_ |d)n5i—hlé?3£9g N&1-102
e b oA ttflﬁllsowllul & tg: SSOT UL T O EXRPENT MRS Wy € 102
7

per f oy g @ gJSPﬂI Type dilssof uti oy appar@tys 1.8
accor kg t o Methodsdesdrided abeve. | Resul §s9B¥ | 99-106 |

di ssof Bz on eXper i nents VYI t st abl et2s nradet wi|t hgo 100
al cohpkheihyl ¢el ¢ ullosei grlanal4at ed 21 MER@N( 1)) 2.0 1.9
conpr q&iRﬁg*xartut han |qufrtéd it (R7dPT flet®dtt | pated gl B4 797102 |

di str sglillﬂdi?ns arga shO\g)w in Eibl e 737 Tabl %;7 Tag)% etis ;Mé
conpr | E¥eryl 28% of fli neYxant guminith ‘ '
et hanoR#2Fhy! g qdéﬂgnu@fzgdﬁ%lggi ﬁ}?éé} e &8l d o go-101 |

CTCT™K

elfu
nearly the entire quantit f.drug al nost i nmediately.
T.hif] is an eggh)‘p‘l %g%‘f’e%ﬁ%%%]lg?véagmdose dunpi ng. Tabl et)s/

with 35% or nore of fi |, Gl ' :
expect ett'® lﬁgste%?enoefglprtzé ﬁg%s%@%gﬁgp . i%ﬁgﬁ%zlggglﬁ%&%ébﬁgsogmm

i nstoGRIA stidtdhed fokhe: Appgak@nophbe taldetsubbe pretdnge of 4% ethanol had

difference in dis | fi f | af |
AT SN TR —
tg@g@ﬁsr&o%ﬁﬂed téhetr didSblu oBife/ih B2t dnep besthaddli Dxymorphone

No. "EV 919152170 US te of Deposit: October. 1
20@&:ase was inversely correlated with the amount of eFt)hanol in the Eﬁsso?utionq{xedium.

Presence of 20% and 40% ethanol in the dissolution medium slowed down the release of
oxymorphone, which was still released in a controlled manner. No dose dumping was
observed at concentrations of ethanol between 0% and 40%. Therefore, tablets with
sustained release formulations described herein release oxymorphone in a controlled

manner in the presence of up to at least 40% ethanol.
Table 10B

Similarity factor (fy) for dissolution profiles of 40 mg
oxymorphone sustained release tablets in 0.1IN HCI and ethanol

solutions
Medium 4% ethanol 20% ethanol 40% ethanol
Relative to 0.1N 97 60 45
HC)
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Attorney Docket No.: 107223.195W0 particles, although
the formul ati on containi ng about 86% of fine xanthan

w@eespaI060 cl es di ssol ved slightly slower in 40P6€BEUNENE039923

10

15

30

solution than in a standard buffer. Therefore,

formul ati ons conpri sing about 30% OExpresk BaibfabfliNegEV 919152170 US
xant han gum exhi bit robust dissol ution PatoyEerosiesOctober 10, 2006
and di ssolve in a sustained rel ease maAHReYDRckee-: 107223.195W0

presence and absence of beverage- st, h .
ExanplSémiarity Estrafar @ﬂ\aa?l-qoatﬁ‘ﬂggge s o  ISREE mediom (0%
AU LAML A anss0anthes old 4botl eSass sbIatiams, Aspectively.

%IBQR?JEP %p
control'l’ed release delivery systemwas prepared by dr
Wilesdixypordntdhahletunsistiborasge sazth gorsentaions ghetberol 31@%@ not

dj h , dd ' '
rfi‘)ﬁ%g‘;@% gﬁﬁ?ﬁ’?ﬁ?‘% t81lE gtzgafs{et\?y %@fﬁ@%‘égﬂ%ﬁeg lurry was

prepared by m xing ethyl cellulose with alcohol. Wile
runni ng choppers/inpel |l er s Exabples) urry was added to

the dry bl ed mxture, . and grapul ated for
m nut es. T%gf%ﬁfrgﬂr?ﬁ‘? 05 815%9&%’“?‘?@#"6’ ioég"?lg)hé)%EE%%I 0ss
on drying) of | essusfalia releass oxh@férplontciblets. The
granul ation was then ml |l ed usi n%) a scre

i

, . The. .
r el at i Neslthy splpniesre 8vesT usep a1 § pYF e assest inantasﬁsvaa

t i Li t i ot )
ARG D e By aASE G, KB UGS IRy brelith 240 mL of

W/ﬁlﬁoﬁﬂné%ﬁ ahy Bvedehicor dtbmolver e prepared using the
R I e DR e

The qu edren are lirsted in
TabisBvédBa 28 sfffects. UD B16KGHe 5Bi6HBER s DExpyeephdrte;, haltretele HCI

No. EV 919152170 US Date o 0osii: Cctober 10, 200
OO OTH ey BOBEOTR SePrat ey LEBE) Hotet B Eschipy B0 phone
XAt 5&%%%&3&@ q¢ hefirsRevOehadisesihaisbdcts Slegafasted overnight
oxynor phone tablets Tablets of TIMERX-N(r) sus airl d

{ %ftr%r jwur before

r i etlsest B o lpaior wrivsingt NV Wi HpWekgAtP BFGA
ta%?#r%d%r{u? ia thlglgrﬁa‘cf%kggstn?gn A fandd?didth hBd AN SEOLE4 hAHS BndPfO 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 Cuax, AUCo.y, and
AUC.inr Were calculated using Least Squares Means (LSMeans). Any treatment in
which a subject vomited during the dosing interval (0-12 hours) was excluded from the
primary pharmacokinetic analysis.

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

pharmacokinetic analysis. There were 10 subjects who vomited between 0-12 hours on
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person, such as a drug addict, trying to abuse the
fonnulation, may attenpt to extract the opioid from
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Statistical analyses of the pharmacokinetic parameters are presented in Table 12.
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Di ssolution profiles of sustained rel ease oxynor phone
tablets in the presence of beverage-strength ethanol
wEesBaised rel ease 40 ng oxynor phone tabl et s WeCEUS2006/039923
prepared as described in Exanple 6. Dissolution tests
were perforned on sets of 12 tabl et §xm‘rﬁigf(@ti©%ﬂ£?bb;i‘of)91i§%7%é§
HCl and ethanol /0. 1N HC sol utions at 4%?29%P¥hd° .
et hanol concentrations. Oxynor phone relAg%@RRﬁgé\lo” 16%2/‘3.195w0
det epni ned by HPLC as descr%ﬁgd ?bove. Tabl et s
remai ned i ntact throughout ¢d#ssol ution tests in
aI.H_rredi_a__NEan concentrations—ef—exyrerphone—reteased
arie_shown i n Tapl e G&YmorPhéiieltadairhent {eadiding subf&ys thatrvomited)
t HePBarmAdinee sisol uti on medi a agai nst_the 0. 1IN HO
meld iPAFANET ESRA | (C U@t edhanati g 26Vankiawd |mevhatisinl Oheethanol

r gsultsindicate—that—the ru’grg""'eas raty®g 2373

i .39 (089 4 >
|nver§'e#’§g/8%rre at eg th tlhe t of e ol |nt
i the aiflpt o ool | e

dijssol uti on medj um 0B) i ngdrease I'n han

contenfjr of%t he di ssof yfion |medi nmoder at eky, decteased

t he drug™rel easp ratg. 52 - %EE)%:S 58 78¢h 0.5-12.0)
| Express Mai l Labefot'ﬁos.'o)EV 91£§§J' 2170 US gate %ﬂf (
Depogsi,t: Octobelr 10,,20306 Attoryigyy Docket sNag: 1072233350
195\/%@3(%’5;) I E“SL of digsoliyuti on exngsd)ment s @psaq) (11864)
summari zed in Table 10A. Taple 10A'* RSD Rel ati v¢
Stiandar,d. Reyiat | on Tgwespr espncessgf up o 4% et hanol 36034°

di ld not™&igni fi cant 1¥59) f ect  t heask)ssol ut fie4s2pr of i | e(11388)
of | sustai ned release 40" ng pxynorphone| tablets. The
presence, @f 4% et hanglyshad an i sy gni f canto.4f fe¢t oni0.7’
the dissol ution|profilsg of #O np.Bust aj ned@rigl ease  (4.7)
oxynor phone tablets conpared to their dissolution

prpofile iNn the absencg of ethanokd OxyhorpHone r él eases

U

Wwa Wg]yrpg‘ﬁ@{%epeggr&@ﬁ@tﬁg W th the anount of ethanol in
the«dyssol ution medi um Presence of 20% and 40%

et pq?g@ in the dissolution medium sl owed down the

r eFease of —oxynor phone, which was still released in a
CeRbMAkL atbaN RS gelvm 6@96%dUMp} hgsevasthseinwedclatubjects
concentrations of ethanol between 0% and 451(%‘? ,
Themelted éhe stuy| veithouir apitiog betaic - 1P dPuRSE PEFMI 287151
descri bed herein rel ease oxynorphone in a controlled
manner in the presence of uppdppe f§ | east 40% et hanol .
Tabl e 10B

Oxymorphone treatment
Pharmacokinetic 40% ethanol 20% ethanol/0% ethanol 4% ethanol/0% ethanol
Parameter /0% ethanol
Ratio 90% CI1 Ratio 90% CI Ratio 90% CI

Crnax 1.703 1.476,1.966 1.309 1.151, 1.488 1.073 0.952,1.209

AUCy, 1.129 1.03,1.24 1.040 0.95,1.13 1.055 0.97,1.14

AUCqnr 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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and 40% et hanol sol utions, respectively. DampgPeposit: October 10, 2006
oxymor phone tabl ets resi st bever age St r &ttggrel Docket No.: 107223.195WO
caoncentrati ons of ethanol and do é%dose dunp

in
peidbnth Vavetvalretpevs SoHb% i Pl T sipenG. Alfough the
El b @ &inambI t%alag Bglqézaaéeﬁ\tﬁatldnt\yas%ﬁghemapb h@%eorzO% from
from sust al ne GOX ynorp one tabl®ets f
v Ol5untdens, \;belcem@sedlthal deecliolyd and veps dewe thanghe other three
; El%étglacg a% g?o lf Fou? @.é%wg mlggalﬂ Sytpégn ng:oﬁljﬁaﬁcgpfggrgetﬁl th?t appeared
4@9%be (ﬁ&%ly Matedhmihe%lémtreﬂt)neﬁt (Tablel 12). Tensthel ehyios! Elﬁdvgrnn Table

was a random zed, open-1ab sin j

cridsis P gt th BjcEegcs In %@dXB’I’%%%)zhg‘%/s 6 7?/@ 405% ethanol,
Oh O RHRO PARINS, cfhahdl &&Mﬁts"@spécﬁ@el?&bm\ﬁ@@d to the O% ethanol
adm ni stered appr oxi mtgﬁ?&g and 2 hours prior

e &rshinsxly rforapBesie Addriah ojinp FANZEth EORJED P &"o fio ﬂmjh@ol

f d
P AT B 2SS 0 g £, U Bl
aldiffanecteatbr Ithekphemmpkmémqmrmndstens Mebceélﬂ;me'edi embmgyvarouk kreatments.

1 hour af A st andardi,z al s.serve .
nour o AR1YEe ohdhrLTist eR S g ey ey SABHE: Beryighied in Tables
sugtaad m@dMe&ll SRSAa baleb@tdionain® @MMonschefeathdd wWithdht any
separate occasions with 240 nL of. A) 40% et hanol, B)
2696letipRETor vorofingoyethesmdr Table 1ty 0% et hanol . Seri al

bl ood sanpl es were obtained {{igpy® to 48 hours after

dosi ng. Plasma sanpl es were assayed for oxynnrphone

PharmacokijetiT
dei erm ne dVlEfg’l %@ﬁ‘g%ﬁ" ﬂﬁﬁ%%ﬁﬁ%?ﬁg gmg gt;bj%cgtvého yomited)
evaluat i Point estimates am‘i ]rnntu dence
i ntleminad § (©Ckedhndlgr 0nahlur all Logar i t 0% ethamdnsf|or 8% ethanol
Cmax,(hdUCo- (N=28nd |A “ne vve?% cal ClﬂN&"@@d usijng L&Ns2)
oo &8 ““S?ﬁe LSB??EZ)#% osi g Fﬁ? “lodi2” o000
hoUr%%S%s eortiddd fr ? 40 prijma %g%macokl net ?‘}:4‘828
angl §8hs.| 1218988 1067.048 1090.458 1775.428
0.75 hr 1572.360 1469.992 1718.917 2641.636
1 hr 1716.480 1556.372 1860.552 2640.640
1.5 hrs 1726.720 1785.560 2045.680 2481.396
2 hrs 1930.840 1944920 2138.240 2208.060
3 hrs 1694.800 1854.040 1981.320 2166.160
4 hrs 1450.800 1754.880 1720.920 2152.960
5 hrs 1800.600 2002.400 1695.680 2635.628
6 hrs 1681.080 1877.440 1481.040 2311.740
8 hrs 1262.880 1517.480 1226.040 1259.644
10 hrs 1002.800 1187.000 1024.568 866.844
12 hrs 1429.316 1489.280 1250.080 981.016
16 hrs 876.800 872,760 844,264 692.216
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
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Thirty subjects were enrolled in the study. Twenty-
five subjects conpleted the study, neaning these

W@ i9Beet060 r ecei ved all four treatnments. Subj ecPGI/vkm06/039923

vomted within the dosing interval (0-12 hours) were

to have that treatnment excluded from EkRess Mail Label No. EV 919152170 US
phar macoki netic anal ysis. There were 10 subjegbg oM @ctober 10, 2006
vom ted between 0-12 hours on - 54 - US| B@@Sy Docket No.: 107223,195WO
5S77825y] Express Mail Label No. EV 919152170 US Date

of Depodiefn Plegmp peiicentntiongoe mofilss wetgnmmmledmmeatments (n=25) in
10

0TS AEHO bl el SO A L i
et heakait 5 hyrsr whigke wes nat Oéﬁal‘lyeutdsnt\m @abeil f wlikroonly 15 subjects were

{ EBLIBLE 5% SRy B4 LA A2, ot o

5 exd:l ;diergthsighyee 20 stbjevts M43, hidedHh @Eﬁhol'tfeaﬁﬁ&tsﬁ’éﬂe%‘ed the
vom t ed, geFOfSH own in Table 11. Table 11 Statistical
T

an$mFRP jeihat thascoriTakleild- perpaprieushsingicated in Table 12, Cona
Pr aa&Mmt el afrﬁetebﬁmét?c Reter thit %Q@”é

| EXpr ess piartiRbRinde paramites b REESR RYEHHEAN, related to the cthanol
Defperdment (Eghlobr 10, 2006 Attorney Docket No.: 107223.

195W0 Tabl e 12 Geonetric nean ratios (GWR) and 90% Cl

for those treatnents in whi cHableliSects conpl eted the

st udy wrthout—voniting—between—6-—12-hours—are—showr—n

Tablie 13.pdagble 13 Q’Myemr(dmne pleaatamwt (behaiigtsubiedtORhd vomited, N=25)
dat a Pﬁh I@m]@n 313‘ showtiat he—40%and20%et-hanol
treat nmfit,@t@r(ggp e gHBRol| Ldrnctdarm ent ik phaRol dyr i ¢4 ethanol

the |[Eirst 4 to 6 lhours conpared tao thel 0% et hanol

tredtmerR®™Hhe 4% et HAHbI tfeat ABYt nehAn pl2464m 2373
condentrations ware @z?ﬁ)l ar| to @A93e for tHE3D% (870)
et hclg,o t r eat ment|. data were conpafable from 16 to

48 hoard after dceré% §condar ‘Heaks| wer e38bsered 2.0

at % hours - 56 - 877875V 0Expr es&- M0 Lgbel(0.5-12.0)
No. |BY,Q134R4170 |US PaLg of| Deppgil: Cctober 10, 2006 .

(13772) (13456) (12533) (11864)

AUCyn, pg h/ml 37128° 34677° 37551 36034
(14803) (13432) (13452) (11388)

ty, h 11.7° 9.9b 10.4 10.7

4.5) (3.1) 4.1 4.7

N 25 25 25 25

h =22

bh=23

10

15

GMR data shown in Table 16 indicate that increases in Cj,x were 62%, 15%, and
8% for the 40% ethanol, 20% ethanol and 4% ethanol treatments, respectively, as
compared to the 0% ethanol treatment. Changes in AUCy.; and AUCq.ir ranged from -
10% to 7% for the ethanol treatments as compared to 0% ethanol (Table 16). The 40%

and 20% Cpax, AUCqand AUC.iys increases were lower when subjects who vomited

were included.
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Attorney Docket No.: 107223. 195WD for the 4% and 0%
et hanol treatnments and 12 hours for all four

wo e@ansend s. Al t hough the 40% et hanol treat meneCTES2V06/039923

10

15

20

pl asma concentrati on was hi gher than 0% 4% or 20%
from0.5 to 6 hours, the concentratiop, ?e@s%‘aﬂqﬁl?ek &4 019152170 US
and was | ower than the other three trea{) § bBober 10, 2006
12 hours. Cnax was the only pharmacoki neAttog,epggcmt,efo7zz3195wo
that appeared to be directly related to the ethanol

treatment (Table 12). From tMableatd os shown in Table

13, pt—ean—be—seen—that—the+nereases—iA—-GCra—were
70% 31% arﬂi(yi’l‘b’w;ﬂmrle trbaeméﬁx%rﬁ;uharg@hme&@%@wmml N-=aa5)l
4% gthanot—tfeatrents,—trespectvely—ecoenpared—tothe

0% dt hanol t|eat ﬁ%?tha‘(ﬂﬁanges i 20xtheaot  and #Esharpl/0% ethanol
rang S@ramesen L%t Q7 ethanady  he of0¥agtanely catlnent s

conpared to PRBChandPqGhbl eRatiy) | Al t hanRetigax,| n¥P% CI

si grfid.,cant {ifderenges 11087 | T NeusPNaIdaRaxh et | 677 0.905, 1.281
paranpgkers ware6ib>erved anpn valni ous treatnents.

Anallys1 €' of al42%8upj ¥&t 4P egattf’ess 088 Miet het VThey 087,131
voni|t8foins pr esmat £do.7s) 1Tabl emoib4 | ands 152 Meanosl asme ss, 1.26

concentratoh—tredata—+orleachtreatnentl-w t hout
any exclusions for vomting, are shown in Table 14.
Table 14 - 57 - USIDOCS 5877825V 1Express Mil Label

No, EV 919152170 US Date of Deposit: Cctober 10, 2006
Attorney Docket No.: 107223Ei2®YR ldean pl asna
concentration-tinme profiles w thout excluding

tr eat MBMfest dffeotbon bidavdilabllits SPHE aipSsuv@itcdadlehsdeddilyorphone
14), showed the 40% et hanol treatnent with a secondary
peak at 5 W8letsandihx A mgmexymeerphpreimpediptegelensy tgblets
Table 11, where only 15 subjects were represented. The
20% et hASHAY egBerfsed erhhezééiy ¥plyBigeis dp psgess hesaffect efifopdon the

t hﬁba\%ﬁal;l;ﬁg'l & s&sjfamé’&'}%fegset J@ﬁﬁg o)@ﬁﬁ@ﬂpﬁ%xesfﬁﬁkt@ Ghe 0?11%1314’ e

and 0% et hanol treatnents represen
of ingugsiide tedeaastabletsd @ | (hmEabTle shidy desigprevh mlslbmzed open-label,

T bl
B e
r eﬂehabﬁialblet etnbl@fxeo h%l’tﬁdylﬂoﬁﬂ@hﬂﬁﬂlhedla_t@ éleasd TbletslRble@vAlRated under
i ncreases in

TR LI TOR ORI N W T WG

et (3emed) val ddhihi LéB@RRrotiBRITE i Shrs HERRE €4cdh R MoryRSne
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 AUCy.inr Were calculated using LSMeans.

Twenty-five subjects completed the study. The mean plasma concentration-time

data for the fasted and fed treatments for the sustained release tablet are shown in Table
17.
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conpared to the 0% et hanol treatnent. Changes in AUC

0-t and AUCo-nf ranged from- 10%to 7% for the
we@edangoed r eat nents as conpared to 0% et hanol POHDEF®06/039923

16). The 40% and 20% Cnac, AUCo-tand AUCo-i nf

I ncreases were | ower when subjects whg vom,ted re.

i ncluded. - 58 - US| DOCS 5877S25vI Exp?’géegﬂffé%sgﬁ?@g%cigggf§57ggg§

No. EV 919152170 US Date of Deposit: Octglgley b&ket2BYR7223.195W0

Attorney Docket No.: 107223.195WD Table 16 Exanple 10

Ef fect of food on bioavail abiTablgy1of 40 ng sustai ned

rel ease oxynorphone tablets and 4 x 10 ng oxynor phone

i medi ate r el ease tablets st ud efformed in

heal t hy vol linteers tp assesea?Hg%%$?@@$pg?m?8%ﬁaﬁﬁ“Pﬁ%

bi oavai | abi [ity of sust#l mgsustahedasieasd OxyniprphonediiMtOhg/mi]

t abl et s and[oxymorphpne—mediate retease—tablet

o

S

Fed

(4x10 ng).
open- | abel
subjects. T

The Tonedy

si rbbe- d

pse,

desi gn Waeteda randorfi zed,
four-period crgssover in 28

ne 4Q ny

tabl et and 4x

tabl ets wer
condi ti ons.
oxynor phone
appr oxi mat e

0
eval uat
Td-Bhock

rU’J.‘J'Stl{rex
y 12 hou

a)

-

Xy nor pho i mredi at g

o d underqggg
t he opi oi.@f effects

bne HA (5§ nmg) was

and fagted

of

DXy nmor phaf\g sust ai ne¢d releas@_00
rel ease

0.22
0.97

admi ni st eged
rs prior to each oxynorphone™

ects wer e@%st ed overni ght faflat
I o dosi ng.igFor the fled treat ggat
a high-fat breakfast and were

er conpl éti%on of the breakfadfs
stered wixdo 240 nL of water. 286
rmtted ny ot her food until g
Serial bléod sanpl es were obt 4l ned
fter dosild®. Pl asma|sanpl es 28fe
pne. Pharngcoki neti ¢ paramet gps
det er m ned usi ng '
t hods. Pdi®t estimates and 9096 Cl's
m ¢ transfgpned Crmax, AUCo-t;iand
at ed usiqq$LSNbans. Twenty-five

he study. ~fhe nean pl asma 1
ata for toes fasted and fed 047
ustained(ﬂﬁlease talbl et are &E&mn

adm ni strat
| east 8 hou
subj ects we
dosed 10 m
Each dose w
Subj ects we
hours after
fromO to 7
assayed for
for oxynorp
non- conpart
for natural
AUCO- i nf we
subj ects co
concentrati
treatments

in Table 17

on.! Bupj
(S P el

F e 2 rved
nut €s™8af t

ns adims ni

€ 0qfs pe

dosi ng.
P hélrss a

OXYHRr ph
hone were
nent & ne

| ogaird t h
o GG
pon-24me d
forsdihe s
48 hrs
60 hrs
72 hrs

0.06
0.03
0.00

0.05
0.01
0.00

As shown in Table 17 the fed treatment produced higher plasma oxymorphone
concentrations during the first 8 hours compared to the fasted treatment. The mean
plasma concentrations for both treatments were similar from 10 to 48 hours after dosing.
Secondary peaks were observed at 5 hours for the fasted treatment and at 12 hours both
treatments. The mean plasma oxymorphone concentration-time data or the fasted and fed
treatments for the immediate release tablets are shown in Table 18. The fed treatment
produced higher plasma concentrations during the first 10 hours compared to the fasted
treatment. The mean plasma concentrations for both treatments were similar from 12 to
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- 59 - USI DOCS 5877S25vI Express Mail Label No. EV
919152170 US Date of Deposit: COctober 10, 2006
WQRG080#®y0 Docket No,: 107223. 195WO Tabl e 17 AsPGIHUS2006/689923
Table 17 the fed treatnent produced hi gher plasna
oxymor phone concentrations during thegfl£st,iB B Sy 019152170 US
conpared to the fasted treatnent. The neanpd @BBRsit: October 10, 2006
concentrations for both treatnents were fitstdy @ockEtmamI07223,195W0
10 to 48 hours after dosing. Secondary peaks were
obg8hoed afier dsinguSscdndrrytplaeksivast exbntat xhomes for dhredfagted 4kl fed
hoyrs Rttsh treatnents. The nean pl asma oxynor phone
concentration-tine data or the fasted and fed
t r eat meMean phsmb beyrmompiehicadoacenthB@sEmE pRifiddsToathe f&n W asted
in, Tabl e %8. The fcfd treat ment produced hi gher plasma
oI g TarF 1AG "epRse PrYBerPhencrablpts (3B ae arxshown in Table
sthegfasted treatnment. The nean plasma concentrations
for both treatnments were simlar from12 to - 60 -
US| DOCS 5S77825vl Express Mail Label No. EV 919152170
US Date of Deposit: October X#blothe Attorney Docket
No.: 107223] T95WO 48 hours af ter dosing.  Secondary
peaks were seen at 12 hour M¢agroxymerpherepdapmarrgndeniation
treatnments. |Mean pl asma ox ' '
profiles for—the I.foed and_f_?md .I}‘ggﬁﬁn{éf@@hfﬁgﬁale&ﬂg&h{ﬁe
i mredi at e r ¢l BageghOXyNor phongagiabl ets (4 x 10 ng)pedr €

shown i n Table—318- tble-18 TFhe fed tre pt-with 4 x

H

10 ng i nedilat e % el ease oxyn?¢hone tabllets proddéed
hi gher pl asma @xymor phone congentrati ong during tl.la,g
first 10 hours conpafed to the fasted trleatnent. The
mean pl asma| ox3Mo¥Fphone concehtd ations flor both 658 1
- US| DOCS 5877826l Express Mag.bo Label Nd. EV 919352170
US Date of Deposit: (October 16003 2006 Att|or ney Dogg?t
No.: 107223]195 ' '
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

The fed treatment with 4 x 10 mg immediate release oxymorphone tablets
produced higher plasma oxymorphone concentrations during the first 10 hours compared
to the fasted treatment. The mean plasma oxymorphone concentrations for both
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10

treatnments were simlar from12 to 48 hows after
dosi ng. Secondary peaks were observed at 12 hours for

wo beshadsed treatnent and fed treatnents. CraxPU@EES2006/039923

increased in the presence of food for both the

sust ai ned rel ease and the i nmmedi at e Exme¢selsiblabel b dtVs?19152170 US
and AUC was increased by food for the i rpastifReresit OCtObf‘”lo 2006
rel ease tablets (Table 19). Fromthe GRHEBRILIckePRLIE223 195W0

20) it can be seen that od i ased _Cma 1% a d
YBoHTBES R sEet HPmdd 1P é% qs i QSWﬁeéF‘ﬁt“ga‘P'éeg o1

t 6311 NS adted WoREOMRFELHedDemsl ”CQJXStIaB aictémed in
tf?gééfédf%éégggﬁgoﬁél ti oﬁs Fogd i ncr eagedeAUCQ an

489%rasedcBetipod Bs petbithy sisipinedrelerre anﬁ%@dmﬁélatﬁéleba%eéablm and
ets. For t.he t

D

tdaatr(Télﬂ%Zahdcdrh& BaVha! Bodircecandct G bBO1 %2503 3%dbr the postained

- 62 - 7782 i | Label _ s
gglgqsgz’@g D%S ée%sp t %%é%)spgcsbs&}t\}/fg%/éﬁn c‘%ﬁr?pai%%g agl\r/nmstratton
A@Inﬁ&r ReYd fRakRhs Nod idééadd ALERVEhT ANICR 1,2 By KB dnanti38%,

data (Table 20) it can be seen_that food incr fiased

@nmctwiﬁfw&t@n@n@é%erléteatqtéblgfas Fai the srstadnedgelgasqrigplet
' a@ﬁ LleR Wil (GRS End ﬂgtﬁt shd ABEPECInEieK wePdIBE: EATD®Y, @6l the

mnistrati on un fasted conditions. Food
|9%ftémedemhiﬁm&0wﬁd’AUCo jnf by 43% and 38%
respectively for the inmediate rel ease tablets. For
t he sustai ned rel ease tabl el tetig AUCo-t and AUCo- nf
|ncreases with food were srmf"l) and the 90% Cls were

t at 40% et hanol did (hmndrnlameagetmenbﬂ‘ﬁﬂé)sol ution rate

f tne"cxyrmrpo SUst al glgtﬁe
] t ediate release
atal [ fmgtsﬁs n‘?ﬁ% ormul a on ru rt lg@se
nrmtnmgn_cLJn\yl beﬁ‘,Le%' ag_o U T~CTTgT II—CI |ra||U|
concaé?t t@o sﬂand Kede pre fnsted eLeasadf% l Fasted
J,pbmhe hi| vi vé2¥hen expos®@0to ef han&i9%t 9070

ncent rations) up @81%0% gdoes GH occlr. BBABver | t N300
dat a fromthe puman ethanol st ud denpnstr at ed t hat

co-Baaftni strat|on 00240 m 499 et nan? aO t/o a{ 0.50
Ie%ser ext ent 20%&t-fbhol | |r(1?:§ 30k Oé?'a%()of 0.25-2.0)
oxynor phone fromthe 40 sust ai ned reI e t ablje 36000
whi AECHaREMEE NG dediilt r abl e ?Ff%t oh thg 956 ('labl 20
12| and 13) . “The i )

AUC.nr, pgi/mL 41170 40620 54100 39040
(10460) (11380) (20260) (12440)
by b 10.5 122 9.6 11.7

—

(5.5) (71.6) | (3.6) | (6.2)

Median and range reported for Tey
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invitro and in vivo results suggest that
beverage-strength et hanol does not directly effect the

w0 niogmsiosy of formul ation, but may cause ot herPCT/US2006/039923

1

[l

1

(9,1

20

effect(s), that can lead to an apparent increased rate

of absorption of oxynorphone. | nter &sprésmiybiylabeliio. EV 919152170 US
i ncreased rate of absorption of oxynor phBfiecfiDspogif: Qstober 10, 2006
observed when oxynor phone 40 mg sust ai APy &gl 107223.195W0
tablets are admi nistered after a high-fat neal (Tables

19 and 20). The magnitude q{; the i ncrease and the

pl asma concentration-tinme ¢ ﬂ?" Zoare simlar when

oOxyherphone—tablets—ormuatea—wth—T-VER-N)—are
admi ni stered after a hi grmeaphepsdreatigenyyi t h et hanol

(S %ap_lﬁz;k!oﬁi%eticl ang ¢ Justaiiall SeleasBhbret UPl DOCH mg immediate release
S8 higamhExpress MaiT Label No. EV 919152170 USabkie

off_Deposit: LR, ddindlT Ad-pIcieY | R latid) | 90% cI

10#223—195Wo-obse ot sugg that—th ey b

cdiiBn mechani sm bet \iveOZn f oad %%Z]thanol 'ggsdi né 2'196’1'637
t HAUGwr ease i n Cmaxi.0The pHar macoki nétic peBanet ar s1:32,1.55
meagysed fol | owing deghng of dSfmbEphone i nmgdi at € 1.28, 1.41
rgl'ease tablets| and oral soljutjansgiyene al so affecited

~—+

en taken after a high-fat lmeal (Tables 19 and 20)-
In addition to an increase in Crax, the AUC for the

| mred ip’%&g gﬁﬂ}ﬁ@é&até ?%Ibge?z)) A 3R bl IR ¢hd iHEEALE ct/r&%eé)y 51%

results sus rel ease t ets, where
chind 3884 foc lirngeaiapprebriabldimaiclete widasmtabletsr refppoidvely, when

ped SR RBE ol VAT R bR, RS Pl Rb€RSRa AuCu
asCAe hidd S8 fradpRetively oe tHRrigsestee @fcasd thlen) Fobilit sidtahed release

it is only the | evel of h di [
 eileh UG AN U e angrintts Teh Aroeere gy tdree Pad taere

%Qﬂﬂ%b-lé?’%‘? invitro results indicate no oxynorphone

sustai ned rel ease fornul ati onet hanol interaction. The

r esul tEhefin oftra stherdyt(Besaraplic 83 Biavwedyhas ¥y etpmabdid tpbipgsgase the
that there is.a pha ' L& i 1 1
iR ons oZ 8 PRP AR e PP Ele Gt MRy Baicte
2648t tEd; fdi?]ifnulfhﬂ% givgatiehse mix Iy roe poregent ®d ap bexwegsitiength ethanol
intake of ethanpol, with resultant increases in peak
RSB BRLT TS TP UORS er Ve SRS ©

Oty AHH Wﬁ&ﬁ%‘ﬁ&@'\%&g 40%| RBS Sotloabire Howak &, thakief fadn e human
a standardi zed hi gh-f

at neal. The underlyi ng nechani
ofthartel stugéereerstietd fhst proedreinistiption Ofg?ﬂé?gl;é‘ny IPi.’ g%géagﬁﬁn@ toa
ﬁ\é%ley alLam oo etﬂe{ﬁ%& 'i&ré’a!s%cf Re @A G\ InBFohbik U MM g sustained
€ I hcreases I n X observed are’ not believed to be
calmesitablyt whild Yavire) ateencnstrablyefficphothe AV (Epbies 12 and 13). The

in vitro and in vivo results suggest that beverage-strength ethanol does not directly effect

the integrity of formulation, but may cause other effect(s), that can lead to an apparent
increased rate of absorption of oxymorphone.

' Interestingly, an increased rate of absorption of oxymorphone is also observed
when oxymorphone 40 mg sustained release tablets are administered after a high-fat meal
(Tables 19 and 20). The magnitude of the increase and the plasma concentration-time
course are similar when oxymorphone tablets formulated with TIMERx-N® are

administered after a high-fat meal or with ethanol (see Tables 11 and 16). This
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di sintegration of the sustained rel ease delivery
system (i.e., dose dunping), but instead by an

W@pEanewnso i ncreased rate of absorption, which PGI/US2006/039923

10

15

20

25

30

i ndependent of the fornmulation. Simlar results are

expected to be obtained with other dEsgssMhiecas sie. HpR9152170 US

properties of the sustained rel ease syst epataifPgotit: theber 10, 2006

di ssol ution properties of the fopnul ati 6ﬁ°r@e®DacketN0 107223.195WO
[ extent than the nature of th

f I
d E%'wah%? H@%ﬁ? His? BETeaRey 2 HeptooRmecaRiSEY W%ﬁ@sfwdqgld ethanol

i %a@ﬁ@&@ﬂ‘]@hﬁ&@d@e iPCRECPNBpiRrBhARER G p%&%ii’s%@ashﬂ%d N fowing
devel oprrent of new sustained rel ease products.

paegng of oxymoshona ppmpdiaeirgpse tabids g@mral@atutlonswmetaéd affected
h%\fh_%h thied 1%(‘11 }Pfﬁrt ﬁ% d(Tleeg fg & I[]Ih aedrd‘r:t on t? M gnl?:le ease in Crax,

entirety. ar|o fications o I nven
atlei AUGHort the tﬂmuscba’rd gslease beéambthaiscemm,eawdl iniike tl&pﬁaﬂt@ Hiér the

kII i.n the o he forego
oS TestFlsiee TR, WB% ARk P PrteRuBa o hanal or food.
WThédenti ffdrencess apgedfihdt iR sappRBdRitasd AbRE. are n&‘}eleasmf oxymorphone
US| DOCS 5877825\/) press Mail Label No. EV 919152

Ud Bfceclgptepaye &t the pessenss of etfenoléz}waﬁxtttlwniréghem@keﬁ
N@xym@@l?cgl%?dl%g@mrghé‘bgﬁo}m&hnéﬁl e tﬁhtn@ gfféci’ed(ﬁy th@‘food a)l ethanol.

sustai ned rel ease fornmul ati on conpri si ng:
a sust Ahigdirereselteindiohte \ne pyymy@herm sustiimed silenge ﬁ)rmulatlon—

h h and a

p%ﬁr&?rdg ct}{etl% Og]].u Fﬂéle ?esuﬁ;nﬁg o, e e%%vaé tetf) ?gla%f acig:g}j){xst%%}i t&f*t there is a
t pbarimwblmmnc linteracpiom \umdofOtrﬁ%] nﬁﬁﬁ‘azxglgale&uitmemﬁqﬂeaﬁeedam@si@

f | a nmesh sieve, .

¢ REmbed it ad0 Puf SEbel PP R RerEng e o iogof cthanol,
abomtresn e lcréalgys il pusk 1Wa§n|i‘d SondeRAUbSS ﬁlfntl%r 10 INBE 8bdePRd when

with either an ethanol-free or an ethanol -contai ni ng
bevapegkonesusigined lpsseiablets aretakersalter o siendardizeshhigh-fat meal. The

Chﬁde?ﬂgﬂng#é’:ﬁﬁrﬁgrﬂ of s PREALABI L kP RURGL e xant han

sust al ne ease form i‘on" of claimi1,
V\,h erei BaSteti ensystaioned theah easeandelarlice inyvi sy ddtae nhed 1ucx*e1m1§ in Cppax

COMRIVed Gre Rt Bglgerv 3 pool?é c%u?e%l%ne%{ly release of oxymorphone owing to
disintegration of the sustained release delivery system (i.e., dose dumping), but instead by
an apparent increased rate of absorption, which is independent of the formulation.

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.
Ethanol dissolution testing is contemplated to become a standard procedure in the
development of new sustained release products.

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

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

are intended to fall within the scope of the appended claims.
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4. The sustained release fornmulation of claim1,
wherein the sustained rel ease delivery system further

W@oupn4®es a cationic cross-1linking conpound sSECEUS®A6/039923
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25

from nonoval ent cations, multival ent cations, and
salts. 5. The sustained rel ease fonnuwkats 8mRil Ofbvel®oatv919152170 US
1, further conprising an outer coating, whe¢&iDepckiti@ctober 10,2006
outer coating conprises a hydrophobi c péymneDocket NoF@7223.195WO
sust ai ned rel ease fonnulation of claim1l, further
conprising an outer coating, wherein the outer coating
conprises a plasticizer. 7. dihgrygst ai ned rel ease
forrrul ation of claim1 or 2~ Wherein the drug is

feclaimed i t he group consisting of al prazol am
I i thium carbonate, dival proex sodium neutral sulfate
sdlts dfsué@mdoﬁmhémmahenamdpmmet amine with the
dextro i soner of anphetam ne saccharate and
d, | - anpketganiche aspartate nonohydrate, tramadol
hydrochl ori de, and ot her pharnmaceutically acceptable

salt of Swhiéneado'e]em deheerpagserh icmajmémmai agireptilid fuan eof .

-.65 - 58778 5 ress Label No. EV

o b8 PeBa YR O T P 6;%*89? cgl sp :10, 2006

At t or ney ,Docket 0 3. 195WD 8. The sust ai ned
t’lsllf%%fl?%{hog‘i %g/ho ‘ljﬁ qué Hlill ?w grmzisedyjodpakieihe Jgtaed gelease

I $orﬁfﬁllle@1|©h @hrﬂpasgthraﬂ'gﬂ aS‘#ZS’O @ie@@ diev€hrasr shasind @Iéa@‘foﬁﬁulatmn
:ium8 wherein the opioid |sanuagon|st or a m xed

%WF%&WW@@%WVS Pfthi dmmxéhla ddonisaliar ing¢stigr with either an
f o artde @R a® bth il Alc B Dimirt g@g the opioid is selected

fromthe group consistin ¥ent ani I, allyl prodine,

abpha p*i"R@'éd@% AMILRE 'féihﬂ?a’tloﬁ %g? 4 rI[lTE rxgﬁ%rglg the hivdrophilic gompound

bezitramd upr enor phi ano

ctﬁd@nﬁler,lgm}lcl azoci ne, desonor phi ne, dextronoram de,
dezoci ne, di anprom de, dihydrocodei ne,

dB hydr thosushined ,relcﬁsﬂ'émnm&dioh of dliaﬁie ﬂ)help):tr&ﬁ @lhe sustained release

di hyl t hi d di pi :
IR RS REDpEt A BT BO ALy arbut ehe,

e%/ gﬁ?@%&%ﬁp “ﬁg g%l%}% %ﬁé’%@on ﬁgglt 7 ’p qqgé ,%Ip,%ustamed release
| savRiNaseRcurtka-eRBAtdANGsodi € ¥Rkd- Qlfﬂﬂﬂg&»mﬂ)o%\ﬂ@ LQbRRProm

| evophenacy] nor phan, |ofentanil, neperidine,
n%B?%ﬁﬂ%%PMKﬁﬁﬂ@%%ﬁﬂ%éCmﬁﬁﬁH@ééﬁ@ met opon, nor phi ne,
ngrophlne nal buphi ne, narceine, niconorphine,

rl evrB}i*epW&ﬁWIed rq«LQﬁgﬁ Bﬁ’@aﬁl@ﬁ@ of claim 1, further comprising an outer coating,
wherein the outer coating comprises a hydrophobic polymer.

6. The sustained release formulation of claim 1, further comprising an outer coating,

wherein the outer coating comprises a plasticizer.

7. The sustained release formulation of claim 1 or 2, wherein the drug is selected
from the group consisting of alprazolam, lithium carbonate, divalproex sodium, neutral
sulfate salts of dextroamphetamine and amphetamine with the dextro isomer of
amphetamine saccharate and d,l-amphetamine aspartate monohydrate, tramadol

hydrochloride, and other pharmaceutically acceptable salt of the active pharmaceutical

ingredient thereof,
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nal or phi ne, nopnophi ne, nor pi panone, opi um oxycodone,
oxynor phone, 6- hydroxyoxynor phone, papaveretum

w@erBazoed ne, phenadoxone, phenonoi-phan, pheneZDUEIV6/039923

5
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25

phenoperi dine, pimnodine, piritram de, propheptazine,

pronmedol , properidine, propiram propeXYR@NRf.abel No. EV 919152170 US

sufentanil, tramadol, tilidine, a stereoi SVMRFDeposit: October 10, 2006

thereof, a nmetabolite thereof, an ether AdvetegDécketdb.: 107223.195WO

ester thereof, and a derivative thereof. 11. The

su8t ai nElk suelabmd eeléase formatation obélaiph hion?. Mdhereih gregirmg ishe opioid.

opioid is oxynorphone. 12. A sustained rel ease

f ofnul anneawstabwp r¢lsase ormalation gf claimd 8 aviswsih dieepdbid is a mu-agonist
rel ease ver stenlconpr|5|ng a hydrophilic gum

a &at Ei én étﬁ%(ﬁ%qnhs conpound sel ected from

val ent catl n catjons and salts, and
o D e ted ash i RS PEPA . aeseh Dt ySleeted from
of triefgeOdithgamgl Jf Gl fertanil SR pEdd ¥R Bhdpaedisd) shiddriagw,
re|l ease fornmul ation can pass through a #270 mesh

s. bwy mgphing dezitfamigien@pronorrbinse byigrbandt ¢lomtapiceenssipe,
I&Béﬁe %Qﬁﬁ rﬁﬂh{% Hextriordmite M\%ztopl'ng cgalﬁﬂldfrﬁdeaﬁfh%rocodeme

|ngest|on ‘Wit er an ef hanol -free
et Adrdomooyitz, dumtgloigaeimé dagepheptatd, dimgBlyDltie@butene, dioxaphetyl

5877525V, Ex [ ess Mai | 9 Dat .
of PBIGR PIRERS s Phcrire" e Rty S0 P len® iy morptine
1 I0 3@2&21&9 %hVMQnQLB herHﬁﬁ hﬁl%disdoﬂbﬁ@ ;ﬂyﬁr@hﬁﬁﬁ@né nyﬂl:dxﬂbétl@ﬁm@f
claim]2 erein e hilic conmp nt
gu}f»f)mi&lbadorﬁe <e§‘ek§efas§9{@d leyallogshas. levarpbamal Li'%vr?p gagyimp

12 lofé’ﬂﬁﬁﬁle iRpédEns 'ﬁ%ﬁkﬁi@ﬂ n{e?alz&ﬁﬁ@ n‘ije@llldd\éﬁé ynewp%heﬁbrphme
further conprlses a hydr ophobic pol yner .

suBYEIPhEg, rdbwhis, haeqng, atcpmﬁr}mneen@nlm’pmanqlurrqrmeﬂladone
co ing, er ating

c oTBE ALK oiHRE opIE LELALIE o HRGERERTH

r ehgheeyokgmorphate, cpapayf:renhm|pnntmz'zbc1rfeuphdmedomecmhemmgplmm,
outer coating, wherein the,.outer coating,conprises

ol BRI, PEpoPCTiding. RIFUPOHiRio AT UGS ST HLBFRAS: PRSP

¢l gioFtddn® hrobdram\BRipek yphekes sefemtanil, SrafRUSIC HBEANE, 2QPrédidmer

group consisting_ of al prazol am I|th|un1carbonate
di {bg}elgf @é‘ggetgm’tqﬁaﬁreﬁ% gi pt@pr thereof, an ester thereof, and a derivative thereof.

11.  The sustained release formulation of claim 10, wherein the opioid is
oxymorphone.
12. A sustained release formulation comprising:

a drug; and

a sustained release delivery system comprising a hydrophilic gum, a cationic
cross-linking compound selected from monovalent cations, multivalent cations and salts,

and a 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.
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sul fate salts of dextroanphetam ne and anphet am ne
wth the dextro i sonmer of anphetam ne saccharate and

wa@l2008a8phet am ne aspartate nonohydrate, tranmadpdT/US2006/039923
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hydrochl ori de, and ot her pharnmaceutically acceptable

salt of the active pharmaceutical i ngkge BRit Ldbiewoenf 919152170 US
18. The sustai ned rel ease fornul ati on of RitadfDedbdt: Erctober 10, 2006
13, wherein the drug is an opioid. 19. ThensiPotkaliNeed07223.195WO
rel ease formuylation of claim 18, wherein the opioid is

a 1fu- adbpPustaingd ralepsefamiaiiongd slaim /1 dnvhegeinitas hydpephiliprempound
systAupa¢uiel ease fopnul ation of claim19, wherein the
opiold Is selected fromthe group consisting of

alihent gy g%s_tﬁﬁéd%%l@gls%%%lg%n%@ﬁhﬁ q .Q,n\?]%eréﬂ itllxeesruisﬂln'ag release
I e, I ne,

benzyl nmor phi ne, bezitram buprenor p

bulelbyeph systedm fucthendangrieess hojdiohie, potyynedrazoci ne,
desonor phi ne, dextronoram de, dezoci ne, dianprom de,
dilhydr Gtedwstaied relieise doimmdatizini afelairdil Apfuctkadoinprising an outer

di h [, dinmethylthi anbut [ tyl
R T A M R PN
S S S0 S BT S5
hyeditasy RRéEBInGhdSuter iRl HRERR6s a KakiRbeA done,

| eval I 'or phan, |evorphanol, | evophenacyl norphan,

| af7ent ank bustdiRRgEIesNe TormuIBRRInAA L RGh 12 BB B2 AR the drug is selected
nmet hadone, net opon, norphine, nyrophi ne, nal buphi ne;

ndiogeiha groupicentitsing ol Awrazalsnt, dthiip kathonate, oransoraxddiven, neutral
nal, 94 E‘aﬂt@ ®f dgglrogﬁggétﬁﬁine ARG B PR AR wIR tHéTllex?l)(%g&ge? g
oxynor phone, 6- roXyoxynor phone, papaver et un

p empagtanimesacchiretrand xidreephptammenmpatanmonotfydrate, HEMBXXTS

o BERRAT TS Lo Bt 230 AtseaPhEy SbALkeroRg phamacauticl

10n@Bent ARYRfphenazoci ne, phenoperi di ne, pirmodi ne,
piritram de, propheptazine, pronedol, properidine,

PrIgPi I TRt sukEARAYIBIG T8 SR 8Rith 12 oF #BARKsin the drug is an opioid. |
tilidine, a stereoi somer thereof, a netabolite

t hor eofrhe aitAidagElchRes@fiatioADr 8RR 81 WE&RThe MG E 2 mu-agonist
derivative thereof. 2 1. The sustained rel ease

f OF AtNEAd ravragAniviapiege @y, wherein the opioid is

oxynor phone. 22. A sustained release fornul ation

c@hpr i $hegpstainedrelgasedpranulation of claim 19, wherein the opioid is selected from
the group consisting of 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, phenadoxone, phenomorphan,
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a sustained rel ease delivery system conprising a
hydrophilic gum a honopol ysaccharide gum and a

w@b@snoeoeut i cal dil uent, wherein at | east abourPCB03%006/039923
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the hydrophilic gumparticles used to nake the
sustai ned rel ease fornul ati on are srmxbiesMatl hebal Neb@(1919152170 US
53 microns in dianmeter, and the sustai neBate efiRsppsis October 10, 2006
formul ation rel eases |ess than 70% of Vﬁ%mﬁﬂﬁ©“%W%HpﬁZ395wo
2 hours after mgestlon with elthg{ an ethanol freg or

ol,

axheeamalﬁm phepoReEfRE RITHO B aRfEramgle, RIRRNEDIAZNG HAFe
lg}?eaﬁlﬁn ?xroml%xﬂtﬁl ﬁb)éghhéhleaéu%nga?ml WhBERI N, a stereoisomer

than gum 24. The sust ai ned
rtaéxeaﬁe 1ﬁem’umhteahmmf of ethgr ahmczfzan oatrs terepli and aglgayativigdpreot.
rel ease delivery system further conprises a
hydr opﬁmbms:tamedl yoheage fopBulativreofslisimedhadiere g epioid is
formul gti on of claim 22, wherein the sustai ned rel ease
dEPIRPEPRP Sy st em f urt her conprl ses a cationic

cross-|inking c nd .sel ect ed from nonoval ent

o on’ésusrﬁ}f“?q "\?%n%r#m@ai‘tfoéhcgmpéﬁlggsaI ts. 26. The

sust ai ned rel ease fornmulation of claim?22, further
conpri% fHé # outer coati ng, wherein the outer coating
conpri ses hydr ophobi c ner alned

rel eas%“‘ﬁ%‘ﬁ?dl‘%l??sﬁ elb‘fméfé g %&“P*’fsmgtWE‘fO@g‘ﬂb“r%“éﬂ Ag an
O{i‘(gn% o@ﬁ%db@ﬂde AL 84 B phitghaBstitRE] diRBAY Ng conpri ses a

pl asti cl zer. The sustained rel ease fopnul ation of
clab s 185 a%%ut S\W@Biech@hﬁ}@ﬁ)}gﬁ@ Surh ?aﬁ@ie@ Gt@do ifaRetteh@stained
group consi sting of Er azo hi um car bonat e,
dreW@lsqafoanaulasgldammnaH@u qﬂaﬂbogmmtcéo@am dligmgter, and the sustained

T

N@uheE&’n OthdAIéQr hiSetRatob coftaiDegdsiéragdct ober 10, 2006
Attorney Docket No.: 107223. 195WD anphet am ne

sag.charThé aisaid delbasafqhmtaaion éclaspa?,tvelteecimtrediyjrphiie gum is
tramadol hydrochl ori de, and ot her pharmaceutically
aé%‘ﬁb"%na%?’fé salts thereof. 29. The sust ai ned rel ease

f | at f cl 22 t he d
ool dTheBitamgd et S AuirioR LSS o aR Mgy Bfsere
2 8@110@9}53&%{6@1 ek Phides ashy@rdﬂ}ioﬁlg @Blygderor a m xed

-agoni'st / ant agoni st . .. The sustai ned rel ease
m“t ?gé %ta%ed%l@és@f&%ul%ﬁ 08 LRirh PE, Wir&h @hd Sistained release
ec e

dehvely system further comprises a cationic cross-linking compound selected from

monovalent cations, multivalent cations, and salts.

26.  The sustained release formulation of claim 22, further comprising an outer

coating, wherein the outer coating comprises a hydrophobic polymer.

27,  The sustained release formulation of claim 22, further comprising an outer

coating, wherein the outer coating comprises a plasticizer.

28. The sustained release formulation of claim 22 or 23, wherein the drug is selected
from the group consisting of alprazolam, Yithium carbonate, divalproex sodium, neutral

sulfate salts of dextroamphetamine and amphetamine with the dextro isomer of
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the group consisting of alfentanil, allylprodine,
al phapr odi ne, anileridine, benzyl norphine,

whewsnsznd de, buprenor phi ne, butor phanol, cl onPCEHES2966/039923

10

15

20

codei ne, cycl azoci ne, desonor phi ne, dextronoram de,

dezoci ne, di anprom de, di hydrocodei NneExpress Mail Label No. EV 919152170 US
di hydr onor phi ne, di menoxadol , di mephept an®htg of Deposit: October 10, 2006
di met hyl t hi anbut ene, di oxaphetyl butyr atﬁétomﬁﬁqwlﬁa%ﬁ@n%l%wo
ept azoci ne, et hoheptazj ne, ethyl nethylthianbuten

etANADRBAR Sf%Chaétt%i*ﬂdt - phetanping aspyitate mopehydrate, tramadol

h
yhg/ﬁ ﬁ@g‘gﬁ e'c1 nl ég{eg g%ggcalféag g%?@i ot EHeIFES)V or phanol ,
l %pheﬂ@%ﬂtﬁﬂgd lt%?erelse foth&R cﬂalmq{r'ﬁ' \Qﬁ‘erem th%dru% is an opioid.

mept azi nol, netazoci ne, ﬁmglone met opon,

mAophife, suaa}l%ma& o 9‘315&&4 & ﬁlz@omﬁm R opioid is a mu-agonist
nor | evor phano nor e H one 1'of " hi ne, nor ﬁ%phl ne,

nafr ainpiaedme;agopistmtagorigc odone, oxym)f hone, 6-

hydr oxyoxyno f hone, papaveretum pentazocine,
prenadobenestaipéieriuad fohaniatighefud mdnehepehe pﬁbiddis pedected from

pi m nodi ne, |r| m de, propheptazi ne,.. prone

D Bt Persichigh R o B DD iR e e

t rERERbrphine bebitenida bﬁb@ﬁ&@hﬁl@ NRiiorb RBI0E @fonit@zene, codeine,
met abol i te t her eof, an ether t her eo an ester

twefﬁl@écfmneaﬁ@ﬁoaloaémevdwm@l%@ﬁe&em%@, dipprespigie edipadgocodeine,
|
g%}ﬁ%ﬁ&ﬁ&%h% %}n' %&aﬁgl 8 p:r%z}eﬁol Gk ﬂ/l'ﬁn!i ﬁut&&' i ogaﬂh%tyl

susfal gase onnu
c d:npyr'atsj (hgl.'p agongly epggzoaine, ethohesthzne edlyh'ed:thﬂﬁnaldlaltcmectyylmorphine,

S E R Bt S P b P B R i Bl oethidine

c abmﬂﬁﬁadoﬁbﬂldetdbaﬂnﬁﬁ)he Qéxdallemphad el ogstahsl, leddgheBacylmorphan,
phar maceutical  diluent, wherein at | east about 30% of

t HeferipgH openeridine guaRtazRli Wetazocinse prethgdonsk metopgn, morphine,
sqﬁmbmﬁ@l afBRSE daficd! ﬂEérR&ﬁﬁﬁ@ M@L&sﬁaﬂoh %nﬁaﬁwone

m crons I n di aneter, e sustai ned -
DCI@B)I‘BBWS@EW}E&W esmwa@ne Okl oxsoddRy, @9}9@5211071@, (US

095 3oBEREPh e, O e Pon PR SRR SR o

7Q8teodzotine, phenigperitlink] pimzhddongs siriabinéte, pr@gb@tdm pdotrtedol,

ei t her, an ethanol -free or an_.et hanol
D VBRI, BRP TR OYSTR DS o1 Bile G i enf sispeoisomer
Cl18t/d3 3 mebBliRitRertdear WErARREM ] £ @WthePeof, and a derivative thereof.

32.  The sustained release formulation of claim 31, wherein the opioid is
oxymorphone.
33. A sustained release formulation comprising:

a drug; and

a sustained release delivery system comprising a hydrophilic gum, a cationic
cross-linking compound selected from monovalent cations, multivalent cations and salts,

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
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xant han gum 35. The sustained rel ease formulation of
claim 33, wherein the sustained rel ease delivery

W@ yBBesobur t her conprises a hydrophobi ¢ pol ynePCT/BS82006/039923
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The sustained rel ease formulation of claim33, further
conprising an outer coating, wherei rExple MatlLar! NpORY P19¢p2170 US
conpri ses a hydrophobi c polyner. 37. TheDstgsiRepeyidOctober 10,2006

rel ease formul ation of claim 33, furthetoasmiacisingFZas195Wo
out er coating,

f wherein the oute ti, [ . .
prleats formelptionygleaspp tesg thap T0%hed thecfraaguhing RIPates fnesption with
CAiﬁ%P&@éh&%L%iée ox%?&l%n@b&d?@aiﬁhg' geleiagael ected fromthe

group consisting o prazol any |ithium carbonate,

gi:;Va' gf;l'%pesﬁst Qg %as@%&ﬁg{ﬁ%ﬁoéw Jidh33 @)hEx%llqrpﬁg hydrophilic gum is

extr etam ne an etamne with the dextro
i sathen gof. anphet am ne saccharate and d, | - anphet am ne
aspartat e nonohydrate, tramadol hydrochl oride, and
3der Trausmonedtdasd foymaletepotddie Famhesin thh sustaindduelease

phar maceuti cal, i ngredi en h f. . 39. Th t ai ned
ST it CORSorS Ayt roBRer sher of m Che.

drug i.,s an opioid. 40. The sustai rel ease . .

48 ot T e iiaps s AR R e S EeE s am outer
NAbaBHO M iRtei @ thedutdr ¥&HinEdoRpNs SthyapAgNApslmed 1. The
sustai ned rel ease fornmul ati on of claim40, wherein the

0P}, Oi O eSsuSiBIngd Feshsd fopmutahitn 6 Qbiih TN Mgttt ba@p@ing an outer
alfentanil, allylprodine, alphaprodine, anileridine,

bematiyg, voteptin Hhe oulss goating spaprises @plasteizghi ne,
but or phanol , cl onitazene, codei ne, cyclazocine i
d&& onoFistivsteinedesteaso frsmalatiore of dlaizndd ercd4, wihaispy beflee is selected

dih ocC ine;...di i i . .
S ShCBRATLPS g YDA AN P, AR b oo, v
bwrllﬁalfeaq‘aes oftieptrpangremispimizagiheemist wih dptdeziragomer of

et nmet hyl t hj anbut ene, e | mor phi_ne, etonitazjne
PRSI FSP B g BB ROHT BsP S riedol

hiy - SotY R edehi il diRor pha@BE RO N ek e¥10 baMb DS & tive pharmaceutical
| eval | orphan, | evorphanol, |evophenacyl norphan,

| Biedicahiereofeperi di ne, neptazi nol, netazoci ne,

met hadone, netopon, norphine, nyrophine, nal buphine, .

n3%-cei Hes susiatnshvelpnse femuligpr efepighahen 34, néisiset e dpigds an opioid.
- 70 - USI DOCS 5877825vl Express Mail Label No. EV

94® 15 2Tirosugsinpd rdease fapmytsion of deimpd vheeein thgepioid is a mu-agonist
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41,  The sustained release formulation of claim 40, wherein the opioid is selected from
the group consisting of 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, methédone, metopon, morphine,

myrophine, nalbuphine, narceine, nicomorphine, norlevorphanol, normethadone,
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nal or phi ne, nornophi ne, nor pi panone, opi um oxycodone,
oxynor phone, 6- hydroxyoxynor phone, papaveretum
w@eeBazoed ne, phenadoxone, phenonof han, phenarCUUS®N6/039923
phenoperi di ne, pimnodine, piritram de, propheptazine,
promedol , properidine, propiram propapypiveiegbel No. EV 919152170 US
sufentanil, tramadol, tilidine, a stereoi BapeffDeposit: October 10, 2006
thereof, a netabolite thereof, an ether Atp@apvdippket By 107223.195W0
ester ther eof, and a derivative thereof. 42. The
s uslcapliael neepedEre, RYPIPANANS FHUBF O AIRe4ds YHERIOBEP t he
oy R P, p A PR LHE PR OHBE, e morphar
a hestzatinebhesdpsadime duminpding, pijitseiaide, RiRBR@IaFineHRromedol,
> %HP%%ﬁfeffde ér%aggge%gﬁox% oF DELET ﬁg,ﬁmal Sfiftif, a stereoisomer
5 phaelsE e widtabalitedhdroein ethd’t&hﬂ?ﬁifh&)desﬁm ml'mrecsﬁ amg a derlvatlve thereof.
providing the hydrophilic gumw th at |east 30% of
pagd i clER dugsimed Rddasafantlatbéh off dainnd, ivhetiatie bpioid is
granul ating the hydrophilic gum the
Po%?ﬁtﬂ@é)&échlari de gum and the pharmaceutical diluent
o fonn granul es; mxing the granules with the drug to
f oFm a & PeNdo B EBAP ST ARHCIoa T ORPHAT R T 88 r o
to the granul ated conposition to make the fornulation.
44. Thes drugtfdd of claim 43, wherein the hydrophilic
gum i s xant han %um 45. The nethod of claim 43,
10 wher ei re pisauiedir gasédﬁﬁb\ferbé,%te%cei ving the hydr ophi lic
gum 46. The nethod of claim43, wherein provjdin
conpr i sekerpmriief astaineil mjeatSh delivpei optei qogniiges 2 yrdro gum, a

or lt&)(g%%pg )hsaccth%ng%%ug g ﬁé%a@é@%é}ddlﬁ%%tc IR o]gnprlsmg

Pre gum nmet ho
claim4y,
si ze ofprgf“\gh H%(ﬁ% glgs cl)ﬁ]ng%fi %Pﬁéét%g?yﬁﬁﬁg&rsﬁ%éﬁ%g%bout >3

Dafniidrﬁﬁselﬁdlarne't’exl - USI DOCS 5S77825v| Express Mail Label
No. EV 919152170 US Date of Deposit: October 10, 2006
15 granulating the hydrophilic gum, the homopolysaccharide gum and the

pharmaceutical diluent to form granules;
mixing the granules with the drug to form a granulated composition; and
applying pressure to the granulated composition to make the formulation.
44,  The method of claim 43, wherein the hydrophilic gum is xanthan gum.

20 45.  The method of claim 43, wherein providing comprises receiving the hydrophilic
gum.
46.  The method of claim 43, wherein providing comprises manufacturing the
hydrophilic gum.
47.  The method of claim 43, wherein providing comprises processing the hydrophilic
25  gum.
48.  The method of claim 47, wherein processing comprises measuring the size of at

least a fraction of the polysaccharide gum particles.
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Attorney Docket No.: 107223.195WD 49. The nethod of
claim47, wherein processing conprises passing at

wo e@sn4med racti on of the hydrophilic gum thr oupdi/aS2006/039923
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sieve. 50. The nmethod of claim49, wherein the sieve

Is a #270 nesh sieve. 51. The nethodﬁo&uahamnmwg%Evm9w2wous
further conprising applying an outer coaPpingfRepesty @glober 10,2006
| east part of the sustained rel ease forAtamatRoskst Negg07223.195W0

The nethod of claim51, wh
Ahpr {Q}@gngh %ﬁ&g, W ﬁs{%r e sstnggco?%gre%éa(%%%ég ast a fraction

(%ﬁﬁ%}%}o h\ﬁﬂ:e%u% 8 Qder coating conprises a

ast|C| 4. The nethod of claim43, wherein

Socfnulﬁre'n@&h&@mﬁam@ Whé‘e&%é ae&quwzty@m\eﬂsﬁ He,

ution conprising water. . The method of claim43,
er ei 0 t
\;\ér':l ol o %&Hé(ﬁ ﬁttdlldg% £ Hmh%_ﬁ(%?nr}glt Eigrbgp Tyﬂ%]r azl?jr%%gtg%mg dRto at least

wheetr efithe duksieiret calbusk fgolulatioon conpri ses et hanol . 57
The_nethod of claim43, wherein the sustained rel ease
dsd. i veThe Batedceol daimt e whereimihe sesr @ating tonpréses a hydrophobic
c ?ss | i nki ng conmpound sel ected from nonoval ent
RYYBHs, nultival ent cations, and salts. 58. The
nethod of c|aj 3 or 44, wherein the drug is select
(Tom ¢ HE b okl e bbrebtne FuPnsaraf ot aﬁqastm?eg
car bonat e, r.oex. sodi um n tral sul fate. sal
Gk Biesnehed Shriae. ShG A o ThE b Rt with a

| SARL BhpRBRPSLaM ne saccharate and d, | -anphet am ne
aspartate nnnohydrate t ramadol hydrochlorlde and

p?‘lﬁ er phanBReEUt d15al 1Y wAsfaPiaRlfirkompekest MRimChré@ients with

armaceut i cal ingredient thereof. 59. The method of
chmiloeldBsadutiond, wherein the drug is an opioid. 60. The
met hod of claim59, wherein the opioid is a nu-agoni st
of6.a nTheedetrodgbeibist 35, arheeifoli steoh@ sqlutipn eorar 1 gthaol.
cl ai m 60, wherein the opioid is selected fromthe
gﬁbu p Tlonsbthod nficlaitn 43, frduatcimihi Sl@ﬁlh@d ngteasti dedivery system further

hapr odi ani | dlne ben
b‘é 1?35%? 8%10'% Qﬁ?séﬁgj:'kﬁ]l% Cﬁ) po%n d%lu'npﬁmfxoval néc1 gaetanélS
CRRlRIvARNt CYichg andsdlte, desonDrphlne dext r onor am de,
dezoci ne, di anprom de, di hydrocodei ne,

ds&y dr PROmBIALA B clainy£3 or 44, wherein the drug is selected from the group
consisting of alprazolam, lithium carbonate, divalproex sodium, neutral sulfate salts of
dexfroamphetamine and amphetamine with the dextro isomer of amphetamine saccharate
and d,l-amphetamine aspartate monohydrate, tramadol hydrochloride, and other

pharmaceutically acceptable salt of the active pharmaceutical ingredient thereof.

59.  The method of claim 43 or 44, wherein the drug is an opioid.

60.  The method of claim 59, wherein the opioid is a mu-agonist or a mixed mu-
agonist/antagonist,
61.  The method of claim 60, wherein the opioid is selected from the group consisting

of alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
buprenorphine, butorphanol, clonitazene, codeine, cyclazocine, desomorphine,
dextromoramide, dezocine, diampromide, dihydrocodeine, dihydromorphine,
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WON008/0406R23. 195WD di nenoxadol , di mephept anol , PCT/US2006/039923

10

15

di met hyl t hi anbut ene, di oxaphetyl butyrate, dipi panone,

ept azoci ne, ethoheptazi ne, el hyl met hydxjdns utben®, Ev 919152170 US
et hyl nor phi ne, etonitazine, fentanyl, herDatgfDeposit: October 10, 2006
hydr ocodone, hydronor phone, hydr oxypet hisipme Docket No.: 107223.195W0
i somet hadone, ket obem done, |evall orphan, |evoip

ha&liBenoxpesl ofimenbepyanab fpeilny thiasaieng lpxaphétp!bbutmawedlplpanone
gy%P{aQﬁdlﬁé? lethﬁg%{t) Et‘ﬂ?hneﬂ?ltﬂﬁg%ﬂ%ne '@ﬁ%@&?@md&"ét{}m&ﬁe fentanyl,

opni ne, cel ne
ndwetady, @Wfimn@rke mmmlbhtdmnbydrwa)ipcﬂlplmm somethrdosh kﬁebemldone,

N T 4 T P —

p henamoxnenacthplas s i horghie) agesphive, nbehoRehartding,
pi m nodi ne, piritram de, prop heptﬂm ne, pronedol,

prnw@}qrﬂ?lﬁ% nopFsERaak neFSHBLY I BHEPhEGf RATARpRe, norpipanone,
t ro?ﬁﬁ‘xg Qhxycddohd, Sx PRorpRosd, %rﬁgfﬁg&%ﬂng n%ogavpa@eretum pentazocine,

abol i e thereof, an éthér thereof, an ‘es
t mépwbxownahwommmgmm@zpm@ @bempsgdmérm@nmﬂmmlr;fralnlde

c| ?‘Jf)pme t%21%16,:i11819$c{01 ?&; 1!d§1|n nlgopl?eﬁﬁ) ﬁpog(g?h ,f’]st%?én amlo{gamadol

| 1 N° an
S Oihldirleom stef@disorthbetheredt) a dleofoohieahem:(ﬁZan sthartkéreof] iilﬁester thereof, and

L?gfl dis E )égtpr phone. 64. A nethod for making a
'i’fé"&t YP¥ase fornul ation conprising: a drug; and

sust aj ned rel ease del ry system wherein, the
s &gt ai nddg Mot gfaagﬁﬁ V%therscygipgﬁqlg 6?F6qu g2 Hlésolutlon profile of the

hyeQRR dnl i6 28 WRand- c%ﬁttain%g Lhfforss- | i nki ng conpound
sel ected from nonoval ent cations, nultival ent cations

ang. saliyg mains & RRATCTBE B G o;ﬁ'dnh lﬂ@éﬂym&rﬁlﬁ)n@m hod
conprising: providing the hydrophilic gumw th at

! %@rSt %Qlﬁbf?lfodQé}flhél&xllgea?sds{%ﬁa%d%]@e@e @&%{&ﬁat@ﬁ cmnﬁﬁgﬂé. in

di anet er; granu ating the hydrophilic gum
honopol,y, fl\rl de gum and the pharnaceutical dil uent
toformgr m xing the granules with the drug to

forma a%ggllﬂ}?@];e %Sé:@ap]gé) Pgtgﬁ and appl yi ng pressure

to the granulate ion’to nake the fornmulation.

65 Th e%:E ad sg%c%‘ﬁl:ﬂefga?ed'deh%@ S%tgm Hl%pHXeq %‘Jphﬁlc gum, a

gum is xan
cationic cross- hnking compound selected from monovalent cations, multivalent cations

and salts, and a pharmaceutical diluent, the method comprising:

providing the hydrophilic gum with at least 30% of particles less than about 53

microns in diameter;

granulating the hydrophilic gum, the homopolysaccharide gum and the

pharmaceutical diluent to form granules;
mixing the granules with the drug to form a granulated composition; and
applying pressure to the granulated composition to make the formulation.

65.  The method of claim 64, wherein the hydrophilic gum is xanthan gum.
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claim 64, wherein providing conprises receiving the

hydrophilic gum 67. The nethod of clEsires Bdi] Lanki @b HWp19152170 US
provi di ng conprises manufacturing the hydpapHPerogt: dgigber 10, 2006
68. The method of claim 64, wherein pro®tefpejgocket No.: 107223.195WO

c ri Ses processin he | east ope hydrophili.c gum -
680 ThamEEHGH Obf Y Shri 150 ARG SRELEPFging the hydrophilic
cga@rises nmeasuring the size of at |least a fraction of
the hydrophilic gumparticles. 70. The nethod of claim

687. WhehehRi1iH Q¢ SR BY WIRIERA bRERIINASMRBePhath GRS rifk the
fraction of the hydrophilic gumthrough a sieve. 71

ThedraphiHegwsf claim 70, wherein the sieve is a #270
mesh sieve. 72. The nmethod of claim64, further
c6bpr i Thagethoglofrlatm & verar provitingepnapises procdssiag the least one

p . sust ai ned rel ease fornul ation. 73. The
ngyﬁggggggﬁPain172, wherein the outer coating

C ri ses._a.hydrophobic pol.yner. 74. The net hod. of .

PP i T58 oRBEr SRIRE SuREo BRGeihd ool TohO0G R me size ora
plaastta facziet of the hydiephilieghmdaticles) ai m 64, wherein

granul ating conprises mxing ingredients with a

sgbut i TRe GRHBAIOS tlAln At vifereid ﬁroc%ﬂﬁg%ﬁhﬁ)ﬁ@es?’assﬁﬂx@t%a% fraction
wherei n granul ati ng conprises mxing ingredients with

aft Bie byfiophilis ey thiyuely 7 sicthe net hod of clai m 76,

wherein the al cohol solution conprises ethanol. 78.

THE methometod of slajm @9, vheras theiirae & 13 RNangsh §iVE-s

sel ected fromthe group consisting of alprazolam

| 72hi ukhe eod &f elamg p4.dihe sgmpoging mplyiag ar autesgating anto at least

ZggﬁgfgéSQ&&E&@@&&%@%@g&g§x@nd anphetam ne with the

ro i soner et am ne saccharate and

d-k-a ' . tr | .
o7 ST PRELTS ERRT A B IAAL e LAy poponic
sablynef. t he active phapnaceutical ingredient thereof.

74.  The method of claim.72, wherein the outer coating comprises a plasticizer.

75.  The method of claim 64, wherein granulating comprises mixing ingredients with a

solution comprising water.

76.  The method of claim 64, wherein granulating comprises mixing ingredients with

an alcohol solution.
77. The method of claim 76, wherein the alcohol solution comprises ethanol.

78.  The method of claim 64 or 65, wherein the drug is selected from the group
consisting of alprazolam, lithium carbonate, divalproex sodium, neutral sulfate salts of
dextroamphetamine and amphetamine with the dextro isomer of amphetamine saccharate
and d,l-amphetamine aspartate monohydrate, tramadol hydrochloride, and other

pharmaceutically acceptable salt of the active pharmaceutical ingredient thereof.

79.  The method of claim 64 or 65, wherein the drug is an opioid.
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Attorney Docket No.: 107223.195WD 80. The net hod of

claim 79, wherein the opioidis a nﬁmmgehk$bmd@bdﬁfW952”0US
m xed nuagoni st/ antagonist. 81. The met PRstPfBrroei: fcgpper 10, 2006
80, wherein the opioid is selected froﬁﬁWW@I@FﬁUﬁ’lon23”BW0

%&n |S I@?ﬁt Il;l%él%f 5)2 Iﬁf@;}q L ,rn\lﬁl}xﬁl ﬁg tllledigp%lg ?slaquxl%a étgor[i)ls a(P a lanQCF mu-

Qg& gn@&@ghge but or phanol , cl onitazene, codeine,

azoci ne, desonorphine, dextronoram de, dezoci ne,

hamp ﬁ%@\c}%ﬁlodgif Ryl @6 0gRd B8 ’théjé}hc)ﬁﬂ ROSPRICRAI N the group consisting

i meno mephept anol, di met hyl t hi anbut ene,
aif eapinel, y]lylbn@yma@lphapdcpcbmqg aritpnidineehrngylgorpane, bezitramide,

gf??sg) azing (i;lgﬁ%nho% Irlmntitﬁﬁ/éng hdoé&’gé‘ ?ﬂgzo(f%ehbfésm'bpd?ﬁ&e

eroin

e @iﬁ&faﬂfﬁm Bezobindf diimypletrﬁ)dldj di‘h@drob@cmrret H@ddmmorphme
ket obem_done, Ieval

I@Wmﬁ(ﬁc%%pw 1@(?’[@{4 hézﬁpeti)u érf%egx&g%p&ﬁep&butyrate dipipanone,
r@f)patz@ﬁh@ %{hohéﬁﬁﬁﬁeo i) BnetIRINALAIRR., ARJIOPEhindropikze, fentanyl,

I ne, nal p I ne, narcelne, nlconDrphlne

rt@rme\hyﬂmadsme hy;b@ln@mhmhﬁirome&l%m, AOmeisERw Kthbemidone,
HN&vo anﬁﬂevgél)/e%g hgﬁ( Y5RARR® Roperidine, meptazinol,

oxyoxy dne,” papav tun1 penta200|ne
phetaaﬁmepmetha@chenmnmp@h amqm}phe mazoing nalbh@n@qa apiceinpe,

R R

t S ARAQy coddnle'cgdyﬁﬁ)rp}@nét@ﬁ)&l@dﬂ@@ﬂﬁﬁo@hﬁm&pﬁpavaemm pentazocine,
netabollte thereof an et her thereof, . an est

C¥hendsteones oo RSP R R HeU 0 RIGROP S In eI E HdkTF Birigpmide,
n%?’hl(@g%ge%fn%ﬂ& f)llaﬁel ARAO bfbphramOp pOLBAGRS sufgrﬁammﬁ@madol

m 64 urthér conprising recording
i lckind, latstemms'@rr@f iHeesobfa métabolitsthaicnt @n pdrekseot, an oster thercof, and
or. mul n a solid dosage form conprising the
s%g?ﬁmﬁ 8? gase fornul ation in an ethanol - cont ai ni ng

7B mul SR B R RLTT S g Ve rugl,OBi%ldgl PUERERR, 7

:jg:% FSZ vdel ?i my %@ﬁ% , \/éggc?]rgll%rlsln %i:osl Hﬁjg%l cps%gluﬁglll Bbtite of the

sustained release formulation or a solid dosage form comprising the sustamed release

formulation in an ethanol-containing solution.

84. A method for making a sustained release formulation comprising:
a drug; and
a sustained release delivery system,

wherein the sustained release delivery system comprises a hydrophilic gum, a

homopolysaccharide gum, and a pharmaceutical diluent, the method comprising:

mixing the hydrophilic gum of -average and/or mean particle size larger than about
53 microns in diameter, the homopolysaccharide gum and the pharmaceutical diluent with

a solution comprising water to form granules;
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honopol ysacchari de gum and a pharmaceutical dil uent,
the met hod conprising: mxing the hydrophilic gum of

war@sagwemnd/ or nean particle size | arger thanPEbUst006®9923
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m crons in dianeter, the honopol ysacchari de gum and

t he phapnaceutical diluent with a SOEK:EsOMaCORRNG V9152170 US
water to formgranules; - 75 - US| DOCS  Date of Deposit: October 10, 2006
5877825vl Express Mai|l Label No. EV 9191824m) DofSetDat: €07223.195WO
of Deposit: Cctober 10, 2006 Attorney Docket No.:

107223 mixing the srmulssgyithhdrug iofeum @grmu¥a%pqu1@051@on;mndq a

granul ated conposition; and applying pressure to the

gr anul ARRIEING BrASHET 9 e Srapulpieh eombesifangnumakeitenforigwlation.

The met hod of claim 84, wherein the hydrophilic gumis

x &ht hahhginethod ®f chiive 84 urehesdim g hydtophidie ehior isrmhrthirogunof

cl aim 84, wherein the sustained rel ease delivery

sy6t emlhesustainredoolepreifomylaionat cleim 84,cvlssin khasstaged release

c n frommonoval ent cat.ions, mul.tival ent

c SRS AEL BB DR R B PR P p i SLltBed Bom

f wrohbedlert oagunis sinnlgivalpi ciiiorg, @ salsd.er coating onto at

| east part of the sustained release formulation. 88.

TBe. meTheghethod ©lf alatm 84, fumie cempridif@ahlydg bis osel ®@tiegonto at least
fron1%he group, consi ti@g,of al prazolam 1ithium

c B GhERE &Ustyp eg@ TeHEiWn neutral sulfate salts of

dext roapphet am ne. and anphetam ne with the dextro

i Sbrrer 18F ARG alrimétcHiceriafadersinaelacted Hripre aiepneonsisting of
a%%?efz%ﬂ‘rﬁ HERRA QXﬁBﬁ%tﬁ’diJaﬁlﬁmhiuﬁ% %?tﬁh E?‘?%tﬂ Salts R

ot her pharnageutlca Yy apceptab e salt e active
pHextreranwhethmide and gmpleteminetwity tbo flext®dsoréref mmpheamifk saccharate

cl aj 4 Or . wWherein the.drug is .0l d. 90, The
e P B et A oWt SR B lor. B

ophamateweidaliagestaldt salostlirgauilv s pharBadeutiddléngredibmdhadéof.
cl ai m 90, wherein the opioid is selected fromthe

gBOUpP Thefetiol dgcafm 84 Hesy, amictein fk kiytlgdE a6l bpieid.
al phapr odi ne, anileridine, benzyl norphi ne,

begi t r aHE fethol WP ERAOBPRIHIEsin HeloPldANOhu-agbAftiok a AERE) mu-
codei ne, cycl azoci ne, desonorphi ne, dextronoram de,
d8sesaBt2eNistnpr oni de, di hydr ocodei ne,

di hydr onor phi ne, di nenoxadol , di nephept anol o
dPket hyhe mickes of elqdn 9@ voiesgin &ewweqﬁ tsyelgeted figmathp grpyn gonsisting

°Bt & QnﬂﬁalWtjagilﬁ@,pﬁ@égfbﬁine?%ﬂ%hEﬁ%&,@ék%}mn@%ﬂ{egg&itramide,

yl mor phi e, etonitazine, ftentanyl,
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,

phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine, piritramide,

propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol,
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her oi n, hydrocodone, hydronorphone, hydroxypethi di ne,
i sonet hadone, ket obem done, |evall orphan, |evorphanol,

wo easpl®racyl nor phan, | ofentanil, neperidi ne, PCT/US2006/039923

10

15

20

25

mept azi nol , netazoci ne, nethadone, netopon, norphine,

myr ophi ne, nal buphi ne, narcei ne, nicoﬁﬂ*%ﬂ%ﬁ@ﬁ“ﬂNQ%gifL?gg&g
; it October 10,

nor | evor phanol , nor met hadone, nal or phi ne tné?ﬁﬁﬁﬁ%@J

nor pi panone, opi um oxycodone, oxynnrphd%o, 107223.195W0

6- ANERQRFYITRINRY BFeof, pﬁﬂ@t\éﬁ(ﬂﬁé Hi8eoP SRCARPHEASE an ester thereof, and
phenadoxone, phenonorphan, phenazoci’ne, p enopérlglne,

pi Aflgro@tinethersof.i t r ani de, prophept azi ne, pronedol ,
properi di ne, propiram propoxyphene, sufentanil

t r @radolhe metied of di8in TOBBHEBYHS DpividEx praasrphbid. Label

No. EV 919152170 US Date of Deposit: October 10, 2006

At 9Br ne’i]hdjncﬂned:] oiNdai;n 84) TR Rr d&ﬁM@l inig ﬂrc]abdftlii’nfg a cﬁssoluticr)]n profile of the
st er eoi soner er ! tabolite thereof, an ether

© hSpieR WlRe oiGh hioi R o POl Eiiinee G Fompnyis PeRined release
92formbatioe in @k tuRhoLétitdhi8d solMigd. ei n the opioid is

oxynor phone. 93. The nethod of claim84, further

COPRI | SA MEEtKRACHOF Makitlg 8 seitSsa] felch @ YoRhQk drfcfprishe:

sustained rel ease fornmulation or a solid dosage form
conpri si diggtdy@ sustained rel ease fornulation in an

et hanol -contai ning solution. 94. A nethod for nmaldng a

sust ai Neghsfafle8 36ast ALIME-ALJsRIH, compri sing: a drug; and
a sustained rel ease deliveéry system wherein the

sust ai neehrEigliRASGafeh FElsY d&%gﬁ%%%?ﬂ#gﬁ%oaan%ia%&ﬂic gum, a

hydrophilic gum a cationic cr
s edagignie ¢rdsp-tinking nompdwedtseleated dos), mondvhieutdadints, eailtivabsit cations
angd s nd_phar. utical djlyent, .t.he nmethod
c o%‘p‘flrslgfst,gl’ ﬁféd B M X |Q°ne§1 {1?% @ﬁﬁf}ﬁ’rtg% H’ie}hlog CYuhs IR aver age
and/ or nean partjcle.size l.arger than about 53 m crons
T arfbvars B i GRS S of isgtendRT HaCB R e Gt then about
t hS pladnvas eatrietan)| thelbdtioalttcrids kg $OPbiINnd WWPFHash R utical
wat.er to,forq1granules; m xi ng the granules with the
dr E‘e{”ow‘[tlb? PR BUIQR COMATISNE VB TiD 68T graimtlesand  appl yi ng
pressure to the granul ated conposition to nmake the
f or nul a8 thogranylpe with thighug o fermp grapglatddycgmppsitipi;and
gumis xanthan gum 96. The net hod of claim 94, '
f ur t heraPBYYRETIEISHE ta dis aypnvdptethcasnosition émmakethe fierowudetion.
| east :

95.  The method of claim 94, hydrophilic gum is xanthan gum. “

96.  The method of claim 94, further comprising applying an outer coating onto at least

part of the sustained release formulation.

97.  The method of claim 94 or 95, wherein the drug is selected from the group
consisting of alprazolam, lithium carbonate, divalproex sodium, neutral sulfate salts of
dextroamphetamine and amphetamine with the dextro isomer of amphetamine saccharate
and d,]-amphetamine aspartate monohydrate, tramadol hydrochloride, and other

pharmaceutically acceptable salt of the active pharmaceutical ingredient thereof.

98.  The method of claim 94 or 95, wherein the drug is an opioid.
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part of the sustained release fornulation. 97. The
nmet hod of claim94 or 95, wherein the drug is sel ected

WO p@a0#060 gr oup consi sting of al prazol am | it hP@mUS2006/039923

10

15

20

25

car bonat e, dival proex sodium neutral sulfate salts of

dext r oanphet am ne and anphet am ne w Ekpréshaitiexd Ne. EV 919152170 US
i soner of anphetam ne saccharate and d, | -Ranpti@tmasii: Petober 10, 2006
aspartate nnnohydrate tramadol hydr ochhigaricd ockeilg.: 107223.195W0

ARSI L eSS S

rﬁ@t/%ﬁtagén@@ V\herel n the drug is an opioid. - 77 -
US DOCS 5877825V | Express Mail Label No. EV 919152170
U$od>'>at €O eMBROB Libim 65! : isti

PR BBl FLluim B ARGIn b op PR b8l B 0B8R consisting
t héalﬁapta(mldali}éprgdlm-aépgmmogtneofmﬂandmg,dxstnmluagmhir@t Pezitramide,

0.1..Th had of ,cl
g‘g%&%%ﬁ% ugor?haéaog clon tt%qg%e SP%C ea %CA%%OS]{IIG, cges?ﬂaorpﬁme
aklf:)&fmwalhl,deﬂidzyélm, dﬁiﬂtﬁomﬁﬂep&iﬁj&h&ﬁhd@@e, dlydrenbghine,

hj bezitramd pr enor. phi ne,
%%*ﬁﬁ%ﬁ{?& imgiihshianaly Gt itla@@fﬂ)ﬁ@ne é{maa%xl.wm dipipanone,
PoHRNEtAShepBiet! &?ﬂﬁl@fﬂyﬂﬁlamgﬁtéﬁ& 'eﬂ@lm&bﬁﬂ@ re@dtifEine, fentanyl,
ydrocodelne di hydr onor phi ne, di nmenoxadol
dhw@gh bbdramsione dxyﬁ@pmhmp meen@hldmeompﬁb@@ane ketobemidone,

DIy, S BAEROE SPLR10 , OSAIPREELI gt

f ertaangihg, niiaglons, nipychoocmdiphine, 1Inyﬂb|phlme,nphmph1,ne narcelne
hydr oxypet hi d I sqmet ha em done,, .l eval | of
oSk R obh B R B ik SR o G B, Forpipanone,
mepiaf, ke doke® ptadoiRdne, FBYADREIHorpBhEFPRRretum, pentazocine,
nmet opon, nof hine, nyrophine, nal buphi ne, narceine,
nPBIREP ISP rRLenoTBeIPEYb PRFARAILS, RRFIRBEHRR, Aminodine, piritramide,

hERAA P LBR Bt 1,
N e
p&htiag.ccitereqispharibaten{onmetapblisn drevsod rarethep Henef,owi ester thereof, and
ph%erl ve%uxmﬁ pi m nodi ne, piritram de, propheptazine,
pronE ﬁ proper|d|ne propiran1 pr opoxyphene,

ereo

RRF oG RR ieprof BEBERS 100 it B iRt KR pROMEls  an

re‘nz{) g d.tAg“gertE?(Lf%? tglg %Heflrél:el\ét thrllg éltcggé g?raéqlgpnsingTala?ninistering to the
O¥¥iEat pRADeutddfy cflediBt RABuAINT thd RathinBd rdead@ fdrRittation of any one

havi ng a cond| tion _conprising adm nistering to the
of claims 1, 2, 12, 13, 22, 23, 33 and 34.

103. A method for relieving pain comprising administering to a patient a
therapeutically effective amount of the sustained release formulation of any one of claims

10, 11, 20, 21, 31, 32, 41, and 42.

104. A method for reducing dose dumping of a sustained release drug formulation
'comprising providing a patient a sustained release formulation according to any one of

claims 1, 12, 22 and 33.
105. A solid dosage form comprising the sustained release formulation according to

any one of claims 10, 11, 20, 21, 31, 32, 41, and 42.
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patient a therapeutically effective anmount of the
sustai ned rel ease formul ati on of any one of clains 1,

WQ2008845088, 22, 23, 33 and 34. 103. A nethod fPECT/US2006/039923

10

15

20

25

relieving pain conprising adm nistering to a patient a

therapeutically effective amount of Elpessuatiabange EV 919152170 US
rel ease fornul ati on of any one of cl ai ns D@, of Ddposit2 @gtober 10, 2006
21, 31 32 41, and 42. 104. A nethod fatormerBerkstayg: 107223.195W0

d of a sust |ned rel ease drug fopnul ation
Eqie:i el R .f%n P Whcompytag 4 PREEET el ease

t|on accor |ng Q .any _one of clains 1, 12, 22
aﬁ:@’/ngs%h Asas%mlal afifé%@elyoﬁwmpeaﬁ%ﬁﬁ%wg t he
sust ai ned reI ease formul ati on according to any one of
c 10 ns Thepsolig flosagg forgy of claim W)3 comprisigg g capsule. 78 -
US| DOCS 5877825vI Express Mail Label No. EV 919152170
UE%Pat & suftaipedisqase formilghert conmrisppdprmnahant Ady alpwe R mg of

]l\_gxs)ylré " &\%% doeiiBid0 W@nd 48 6@8}['% %ggut 30H (tf acslu?tla{xqu release

r|S|ng a po sol1d osa e for
clieiverylyStem mbriesi thg swstdizdll releaseﬂBBverSF hgstsw bordprikes &gm about

f m of 0 0

L S Bl A a B0 ERP Bt B G R AR fioy TP S bttt % by

t reRBOHNIRA c0F Wher€iX WOREP Iatme 3byootrf@1¢ér\;kaamad %uﬂlrlﬁlrtfdlé%rﬂan pass
glpm 80 t o about 360 (%f a sustai ned rel ea

d Wﬁéraﬁnagieéhfl%éw FooPa0% tigbarihetto P pisigdis dexirose, from about

d?‘{/oI ¥ @bt QU%tWGQWaIM lefa@éﬂlﬁﬁﬁ% d%dQ%’lﬁ %cﬁ@@%tto about 10%
7% by wei ght | ocust bean Trom about 8.

abtbmltceﬂnlowcawthmuxjmned@m ngumuwrmkegma less thaea?é)% of the drug
nt
¢ BRSOl SR PR Do B2 050 B8 crnrimng,

byevwﬁagght dextrose, from about 5% to about 20% by

wei ght cal cium sul fate di hydrate, and from about 2% to
about TRsuetalnet reledsk dbrasdatioandclhine 1 Gy sbaphisal sijueaE g of
fornul ati on reI eases | ess than 70% of the drug within
20hpRrahope iyt “’FWQE fion with either an ethanol-free or

an_et hanol - cont ai_ni n% bever ag 110. The sustai ned
?

bl bas g Beied Felease m&qlaéa%%‘glm LhsPenpe ahwh{60me of a

B, sPfine@YIeRE RBERSy Bydltpchl oride. 111. The sustai ned
rel ease fornulation of claim 2109, conprising about 160

Y1 0F  Bne sustained release formulation of claim 109, wherein the sustained release
delivery system comprises about 25% locust bean gum, about 25% xanthan gum, about

35% dextrose, about 10% calcium sulfate dihydrate, and about 5% ethyl cellulose.

113.  The sustained release formulation of claim 109, further comprising an outer

coating.

114 A method for treating a patient suffering from pain comprising administering a

therapeutically effective amount of the sustained release formulation of claim 109,

115. A sustained release formulation comprising 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%

-79-

USIDOCS 5877825v]



sust ai ned rel ease delivery system 112. The sustai ned
rel ease formul ation of claim 109, wherein the

waosBaited rel ease delivery system conprises apOUUSDB6639923
| ocust bean gum about 25% xant han gum about 35%

dextrose, about 10% cal ci um sul f at e @kgusselbait IzpelARAEY 919152170 US
about 5% ethyl cellulose. 113. The sust aiPrabf Petdogia$istober 10, 2006

formul ati on of claim109, further conpr§irieyDagketder &§7223.195W0
atin 4 A nmetfhod for treat patient sufferjn
¢ BE et raam sttt et 0 1008 o PR STAURY toay pout 53
eﬁﬁla@hg ML ARRN) FroRf abbiie 084 & a%bﬂteﬁ% BY %%ﬁt tﬁé%ﬁ’@b’é &bhPdbout 5% to
of claim109. 115. A sustained rel ease fornul ation

c 8hpitt 28Yorky Weighhcalsbun sifaedibysae, ad fipge dffoubiprin ebamsA8% ethyl
hxgﬁ@&slél 4 Jﬁi Lﬁﬂt%efd rx%@}?s@ BoMhuIAR3 rgfgaste%qe?sbtﬂbﬁ 7(?% Qr iR d?&g within
a sustai ned rel ease delivery system erein the

5 s@donisnéidr ing¢stias evitieitharamyetieynel-fen acnptisselscohtarmg@bouetage.
8.3%to about 4 1.7% by wei ght | ocust bean gum from
ab bt 8‘h6%stain@dbdamse4bﬂnu7%on of 8laim USH, OGXIBrising about 20 mg of
5877825§ resg 2{5 Label No. EV 919152170 US Date
oP*PRYBEe IyEreBione 10 2006 Attorney Docket No.

SOLEE S mosnnimsd et 30 miide i el S 5 gt o2 &S0 e ot

| BustindiBreRbse delifery apasth, 20% t o about 55% by wei ght
dextrose, from about 5% to about 20% by wei ght cal ci um

10 S l¥ k f/ at gpél bd%}t%ﬁi{e%tr@leas@ @%ﬂtﬂﬁf@n%@ Cldtm 298, tiheRhP e sgtgaéhed release

cel lul ose, and the sustained réelease fornmul ation
r éple@ssesvsr—e@s@mmw wt@’% 1% favastcheag g abpnt 22%mwentkan gum, about

E‘%rde 95%5%3091{] 1 (W() Elcf%lllﬁ gﬁ?fateacgll)gitrﬂé%gh Lﬁ %"/Oétgﬁ%ellulose

ano cohtal ni ng NS

r as I t 1 g;gn%rl sing about 20
Ffll%f ?Qé%o egﬁélg rogﬁa{orlé ginﬂ hheerggls{)rzﬁm %nouter
rebz&ﬂxge for rrul ation of clai m 115, conpri sing about 360
ng of a sustained rel ease delivery system 118. The

15 S l]S(D ai padethed Raseatimrapdtian saffedig Soraipainkbmpriviig heémistering a

sust aj.ned. rel ease de] j ver stem conpri ses _ about
2 %Paufa@ilys SFH1VG R (ke et AR ?ﬁmﬁ‘aﬁ%aﬁaal@sw
dextrose, .about 10% . cal ci um sul fatg di hydrate, and

abdlit  Bofolif Hosage fyrm poggising the supigined edeast frumufation aggerding to

f QR A RAnoN 06:h 84 MLES.11our t her conprising an outer
coat i ng.

122.  The solid dosage form of claim 121 comprising a powder.
20 123. The solid dosage form of claim 121 comprising a tablet.

124,  The solid dosage form of claim 121 comprising a capsule.

125. A method of preventing dose-dumping of a drug in the presence of ethanol

comprising:

providing a patient who could consume ethanol while being treated with the drug an
25 effective amount of the drug in the form of an ethanol-resistant sustained release

formulation comprising:

the drug; and
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120. A nethod for treating a patient suffering from
pain conprising adm nistering a therapeutically

we@kdoso#ioee anount of the sustai ned rel ease forptl/ES820061039923

10

15

20

of claim 115. 121 . A solid dosage formconprising the
sust ai ned rel ease fornul ati on accor dExgest MaiBlyel BB.EVE19152170 US
clains 109-113 and 115-119. 122. The sol iRkt Dagget: fCotobar 10, 2006
of claim 121 corrpri sing a powder. 123. #¥fanegBpgketNo.: 107223.195W0
dosage_form | aim.121 conprising a tablet. 124. The
sol i d ﬁ%%séaérée%f%nﬁ?ﬁeé@%?r&ﬁ‘ﬁtﬁ%l conprising a capsul e.
125. A rret}god of preventing dose- durrpl ng of a drug in
the prBSERAETHEYSETNeoTBRTIEREAS 1528t ang hygiophilidisne., af least one
patient who could consune ethanol while being treated
wil?lﬁonwaafrl@gd%auléﬁne@ttlwéommnnac@ﬁnqah éilubnt gvhierein ktdeast about
gn of an et hanol -resi stant sustained rel ease
v malf dtei hydrapbitisrausi wigd td mekethe gysteamed rele8@ fornBhtRAGS pass
5877825v| Express Mail Label No. EV 919152170 US Date
ofhr®epesi2f) nish sioey, addthe2006n&t tebaseyribolahed reNases less than about
107223. 195WO a sustained rel ease delivery system the
ded%\o€ e BySvERInCIAEY &ich thedition QA e1@1€€arhéf§d’n%phleé bfan ethanol-
gum at | east one honopslysacchari de gum and at | east
og&t@ﬂ,@ 5%5 cal diluent, wherein at |east about 30%
of the ydro ilic gum used to make the sustained

r e)easend 195%41 8t Li%th £AD gﬂ?%ﬁqetgg éQf Ha, R ’;ﬁﬁ&gr {?bsgange abuse.

SI eve and e sust al né For mul

hi n.2 h f

| ngest I on W@@?&#fe?l%gefkaﬁ}ﬁere ﬁ%?‘mfg{ﬁgeen@ﬂlseaﬁ%{mhgl abuse.
t b 6. .Th t hod of cl

TR RS R RO REy 1B MR B mesBarg ot i e
E:g} 127. {)JI’E thod of claijm 126, wherein the

2t Aol af Slama) TSoRbFrebe shaneacs st syrtimrgcelstse

claim 126, wherein the substance abuse is drug abuse.
1§@muWH@lﬁ@ﬁﬁb@d@ﬁg%ﬁamﬁl125 wherein the

et hanol -resi stant sustained release fornulation is a

sbil. d Hsaghod off ghiml 30, wiktreinrthe hgblomfilicten in xkAhan gum.
wherein the hydrophilic gumis xanthan gum

131, The method of claim 129, wherein the solid dosage form forms a gel matrix with

muco-adhesive properties when crushed or powdered upon contact with a fluid.

132, The method of claim 129, wherein the solid dosage form forms a viscous solution
when crushed or powdered upon contact with a fluid.

133. The method of claim 129, wherein the solid dosage form is a tablet.

134. The method of claim 125, wherein the sustained release delivery system further

comprises at least one hydrophobic polymer in an amount of less than about 5% by

weight.
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131. The nethod of claim 129, wherein the solid dosage
formforns a gel matrix with nmuco-adhesi ve properties

wob@s/oeoeshed or powdered upon contact with a PCTIUS2006/039923

10

15

20

132. The nethod of claim 129, wherein the solid dosage

formforns a viscous sol ution when cExsdeidaitrabgDovaddroeel 52170 US
upon contact with a fluid. 133. The net hdehtedf Dedosif @etober 10, 2006
129, wherein the solid dosage formis aAtogisy Becket]Ngg107223.195WO

The. met hod of ,claim , Wherein the sustajned rel ease

0T verhe S Sed it AR I vHr e ANy P e Compriocs t east

hydr ophobi ¢ pol yner in an anmount of |ess than about 5%

bnSREGRIE .CfOES% ing coigppydselsgied Sommanmyaleakentipng, multivalent

Label No. EV 919152170 US Date of Deposit: Cctober 10,

2e0enaEng Ay Docket No.: 107223. 195WO 135. The

nmet hod of claim 125, wherein the delivery system

f U3¢ heThecwatpri sbdaiat 125% aditreontbe datgiiom antcdagssssditnki ng

compound sel ected from nonoval ent cations, nultival ent

c&37.onShe maitlod af tlsim 186 whitem e dfupds o firugldednokat bipolar disorder,

wherein the drug is an anti-depressant. 137. The

NBati©dis@iiei bistiofyl 28 granfee st/ dt akib@idardedcit Byferabtivly Bs6der.

to treat bipolar disorder, panic disorder, epilepsy,

M 39, ai TR m@RE4 OF cidiht B8 hWiBrefrht Qg iDYPEsiaRt i Vity

di sorder. 138. The nethod of claim125," wherein the

dij 449 : '?hcalﬁetﬁgﬂ BF H%uril'?’j% wl]%%irﬁﬁ& Bglgldqg a%lf—‘éé?né?’gr a mixed mu-
erein the opioid s & nu-agonist or a mxe

a%%gﬁﬁg&%%nﬁﬁtagonist. 140. The net hod of claim 138,
rern e opioid is selected fromthe group

g%}f gf’hlaﬁnlﬂgt’lqg%g IZ@LP t :}ﬁ’hﬁ%%nl %lg gﬁig%éggﬂ%c?flacp It;glg rt}?edglrggﬁ consisting
bq@rgnorqhin?, but or phanol , cl onitazene, codeine, )

c§ct et ilylrmediBrainbapeaine ke Gne Papryireorrhins degzitemide,

di anpr omi de, di hydrocodei ne, di hydronorphi ne,

dbwseRexRides, buigimhapeleplpaitrsene, gpdeiiteh yyclazpeint esaveqrphine,

di oxaphetyl butyrate, dipipanone, eptazocine,

etdrtloapranide alezetitey Himptphyrhidhi dimsiio@deine, etitydroroophinae,,

etoni tazine, fentanyl, heroin, hydrocodone,

hyfighreaoroadph diresphhyteiiad xdipe thiyl thliaméutehs dicxaplady b@tyrate, dipipanone,
ket obem done, | evall orphan, | evorphanol,

| epeopbing atlydhplaping ethy @ E@NIR B butehes B@KIntirPifine, etonitazine, fentanyl,

mept azi nol, nmetazocine, nethadone, netopon, norphine,

MirORNh RocolBhd) UPRORBpHIAE, TS BRKypethidine, 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,

phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine, piritramide,

propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol,

_82.

USIDOCS 5877825v1



ni conor phi ne, norl evor phanol, nornet hadone,
nal or phi ne, nornophi ne, norpi panone, opium oxycodone,

W@200s04PhDONe, 6- hydr oxyoxynoi phone, papaver et up¢T/US2006/039923

10

15

20

pent azoci ne, phenadoxone, phenonor phan, phenazoci ne,

phenoperi di ne, pim nodine, piritramn @eprespriolregpNaZVivg9152170 US
promedol , properidine, propiram propoxypemgDeposit: October 10, 2006
suf ent ani |, tranadol - 82 - US| DOCS 58¥W@?59Y§%6Pe§§ZBI9ﬂNO

Bl b RS na B UPRE hu BB g, o

tilidi a stereojsonmer thereof, a nmetabolite

t ﬁ%?‘ég?leo%?ngéldﬁrli’ﬁéﬁeéléﬁmo fan ether ther eof , an ester
thereof and a derivative thereof. 141. A met hod of

pi &l endi myhethefmrensapns dossfdumpine af sidug indheprsscaae ef ksverage-
bever agestrength et hanol conprising: providing a
patréngtit ethdnol congrisimgonsume et hanol whil e being treated
with the drug an effective amount of the drug in the

f pravidifig apatehhvahotouldsimstuan tthand tvdiile dding eleet@d evith the drug an
formul ati on conprising: the drug; and a sustai ned

I effeaise afohht\oEthe &g ittt fdrofdalethagslyreSytant@Rtained release
conprising at |east one hydrophilic gum at |east one

C &rhfdliion €6:8P8sihd: NKi ng conmpound sel ected from

nonoval ent netal cations, multivalent netal cations

and Sal&?igf@ﬁ jat | east one pharmaceutical diluent,
wherei n at 1Teast about 30% of the hydrophilic gunlused

to make _the su n rel ease fopnul ati on can pass
t hr oug mmt]fﬁdgkg (glve SQ&éﬁd t he sustained rel ease

fopnul [ rel eases Iess t of the "
w i s BB E TR romfgad G veiPRUE sl B fighBpe catonic
free or. an ethanolcon ini ng beverage. 142. Th t hod
ofrogs-Hpking aqmpoupg é?lé?tﬁ‘? AR I%%Vélﬁ{“ 1%%%1 c4tipse {nb‘fty’nEPt metal
subst ance abuse. 143. The nethod of claim 142, where
s afiana Aedsalis. and af leagione Rharmapsieal diluant, whaciret lead ab?ut 30% of
clai m 142, wherein the substance abuse is drug abuse.
14, hy'ﬂmphﬂ'etgumjusgﬂ tcmakathe 4ustaingdercienss fomaulation can pass through a
et hanol -resi stant sustai ned release forrmulation is a
sl TUmddsage, imrthe suktfined Thleaseddinadatioh releasiesrieisithan about 70% of
wherein the hydrophilic gumis xanthan gum

the drug within 2 hours after ingestion with either an ethanol-free or an ethanol-

containing beverage.

142. The method of claim 141, wherein the patient has a history of substance abuse.
143. The method of claim 142, wherein substance abuse is alcohol abuse.

144.  The method of claim 142, wherein the substance abuse is drug abuse.

145. The method of claim 141, wherein the ethanol-resistant sustained release
formulation is a solid dosage form.

146. The method of claim 141, wherein the hydrophilic gum is xanthan gum.
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cl ai m 145, wherein the solid dosage formforns a ge

matri x Wi th nuco-adhesi ve properties mpess MdlUusbeso. 8K 919152170 US
powdered upon contact wth a fluid. 148. The ofidpbsixdO@bber 10,2006
cl ai m 145, wherein the solid dosage f or mtfogenBocket No.: 107223.195WO

Vi ussol rushed or powdered upon contact

i PF = TRrihog et ihen 1 B domsz s ke ical matrix wih
the soljd dosage formis a tablet. 150. The nethod of

cl AP SWW%@P%WﬁS when eugiedionpevdesedsenos cdalactreitlya fluid.
systen1further conprises at |east one hydrophobic

pol4frer Therinethodpfmlaim 6, whersintthasolidilostge $8tbforme b ghtous solution
151. The nethod of claim. 141, wherein the at | east
onehenarishnd or povodssed ipokicogfactovithoufiedd) s a sodi um sal t .

152. The nethod of claim 141, wherein the drug is an

ant49- defiressthnt of 6. 1 4Fhehsreidsonfl debaak @rkid artablet,

wherein the drug is a drug used to treat bipolar

di 550r defhe nARdCofthl SR 1] wh&@6ih 8PS N taindh S8 Seh@gsﬂéé@{em further
attention deficit hyperact|V|ty dlsorder

medoeis@fat ¢dagd di‘?ela?’éhvop%‘tﬁé ﬁ%l?m@x fdlHBub of%},s %Pg‘fb?%t 5% by

155. The nethod o aim eréin
Migagg@ni st or a m xed nuagoni st/ antagonlst 156. The
nmet hod of cl aim 155, wherein the opioidis selected

fr t tanil, allyl prodine,
aI lghmap::{gl ?‘ﬁ?g%%a"ﬁ?craél’rﬂu :l’n‘ghelﬂﬂﬂ ﬂ‘iﬁ‘?tﬁﬁﬁeﬁétlomc cross-linking
@ § @ Horphlne butorphanol cl oni tazene,
86WH%P R EpPLy desonor phi ne, dextronoram de,
dlanpron1de di hydr ocodei ne,
dﬂﬁg

mﬂth%le’f ol A bxdsatin thei dremisep eatdbpressant.

dlnethﬁjthlanbutene di oxaphetyl butyrate, dipipanone,
epPazodiraaethadinsielapnd 41 rheren Hiel dmeg syl dring @seb ud @ bipolar disorder,
et hyl nor phi ne, etonitazine, fentanyl, heroin,

hypénie disdustes epHgmay omipraihg laed/ oh:}td:hﬁmyMchl lﬂpﬁﬁctlwty disorder.
i sonet hadone, ket obeni done, - 84 - USi DOCS 5877825V

1E2pr eShe Mritodlodbiim No1, viérdd hba2de’e ak/Spidat. e of
Deposit: Cctober 10, 2006

155.  The method of claim 154, wherein the opioid is a mu-agonist or a mixed mu-
agonist/antagonist.

156.  The method of claim 155, wherein the opioid is selected from the group consisting
of alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
buprenorphine, butorphanol, clonitazene, codeine, cyclazocine, desomorphine,
dextromoramide, dezocine, diampromide, dihydrocodeiﬁe, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone,
eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazine, fentanyl,

heroin, hydrocodone, hydromorphone, hydroxypethidine, isomethadone, ketobemidone,
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met opon, nof hine, nyrophine, nal buphi ne, narceine,

ni conmor phi ne, norl evor phanol, nopnet hegamaMail Label No. EV 919152170 US

nal or phi ne, nornophi ne, nor pi panone, o0pi UMatcERYHEGLODeber 10, 2006

oxynor phone, 6-hydroxyoxynor phone, papavitgtygeket No.: 107223.195W0

pent gzogi ne enadoxon phenonor phan, phenazoci ne,
gﬁ%ﬁ’é@ﬁ&i ‘ﬁzégl b"?fm? %V&Pﬁ@acqémomhﬁ&ﬁp@etanﬁrlam@éétnazmméazmol

pr onedol , properidine, propiram propoxyphene,

s UPEAESHIS methagergsl metOppn Ihefphige, nayrgpline oakbophene, narceine,

thereof, a netabolite thereof, a salt thereof, an

et Hepmethbinggforleworpbaobmotthethaivhe, amlbrzhinte nomadphlte norpipanone,

thereof. 157. A nmethod of inproving safety of a drug

f ovpuh agxiyood ome ppuyinsoirt@ne, i londir6h yo gyrBorpBbn g Phpavbre et pestazocine,
consune et hanol while being treated with the drug an

ef pleasdoxend pheHdimo@phanghed i4d@ine pHeR6htiaRR, ﬁfnuﬁﬁhne piritramide,
et hanol -resi stant sustai ned release formil ation

COpTBplicpianthe, frifeddIUsiop @R pRPRhAl @%%J@h&%s&fsi%ﬂlﬂ Ghhadol,

system the sustai ned rel ease deli

c otﬂ'R'rHIlé b @Q:re% SOlTl%?ﬁ‘ltEI e%p % IH%QJO(?P%}&ILH < 9 ggﬂ: t IIGO % aS Ehtqo@’lg{EOf an

honopol ysacchari dée gurh eas one arr’ra

d|és%gﬂ{ereo\f\h%gﬂawa%ﬁ%lqnpeg?venent in saf ety is aresult

fcontrorf dro gum particle size and

nol stant sustai ned rel eas erties, of the
‘Eﬁu b B0 PATRREE SN AFUeloatHA ﬁ@vcowgfr@ Rrovieng a
patl ent has hi story of substance abuse. 159. The
8 Vg0 onlgh GanqusBe Cthpnol whHe beie teriad witk thealugan gfgeotive amount

aI cohol abuse. 160. The nethod of claim 158, wherein
t Y taq e imibe fempuefen egha@jphlgs13t|gm§@sta111§<1relea$¢1 Brmstation cgfprising:
cI aim 157, wherein the ethanol -resi stant sustai ned
rel easdhd dmgidndtion is a solid dosage form 162. The
met hod of claim 157, wherein the hydrophilic gumis
xant hara spsiained rddénse délbkeDA3SemB77825vI| Express Mai |
Label No. EV 919152170 US Date of Deposit: October 10,

2006 AtthosusRiheDoelkat dbovery HRedPcbrdRMD at G3st 0-5@ By IBHRAE gum, at
of claim 161, wherein the solid dosage formforns a

09kastBid HofmopolyladtEXAHRER Vi IJAEtQB@ ‘bhél%ﬁ&%ﬁgl Al &lerein the
or powdered upon contact with a
improvement in safety is a result of controlled hydrophilic gum particle size and ethanol-
resistant sustained release properties of the formulation.
158.  The method of claim 157, wherein the patient has a history of substance abuse.
159. The method of claim 158, wherein the substance abuse is alcohol abuse.
160.  The method of claim 158, wherein the substance abuse is drug abuse.
161. The method of claim 157, wherein the ethanol-resistant sustained release
formulation is a solid dosage form.
162.  The method of claim 157, wherein the hydrophilic gum is xanthan gum.
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164. The nethod of claim 161, wherein the solid dosage
formforns a viscous solution when crushed or powdered

wWaipwa/o¢eont act with a fluid. 165. The met hod of PCT/EB2006/039923
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160, wherein the solid dosage formis a tablet. 166.

The nethod of claim 157, wherein thegsust ahinedang! BAH6152170 US
del ivery system further conprises at | eash.@d®eposit: October 10, 2006
hydr ophobi ¢ pol yner in an anmount of | esatudrhamoedsist: 1&283.195W0
by weight. 167. The nethod of claim 157, wherein the

dab3 veMie mettodrf tlairh 61, vdengn theaslididosegafirmdnens a gel matrix with
cationic cross-linking conpound sel ected from

MRRMRY ANBE veGRb @Ik, widl chisted @fowelated @psn canatt safhtasfluid.

168. The nethod of claim 157, wherein the drug is an

ankh - dgpE aesAtor chif 16 TRehaih HRAoRd d6dagé BrnFdrmybeiE&@ul solution
the drug is a drug used to treat bi pol ar di sorder,

PR ' eRIG1SBS Yonidl: G4@iaFRiq.and/ or attention
de legictmsﬁ%e AR t“_\? dr'sorder. 170. The nethod of

| aim 157 ™ S ARl de 17
T S S AR 0 Arghi D

y ' ' i st/ an i st . 172,
TR0 T melip b AR L ERn Bl S B N8E B8y sy B surther

fromthe group consisting of alfentanil, .allyl prodi
a@ﬁl@ﬁﬁ?ﬁoﬁ% iast oz ﬁvifpplaqhﬁ“el?oqwa?lep PRATRHRPE ?GSS thah aBout 3% by
bezi tram de, buprenorphine, butorphanol, clonitazene,
coddglie, cycl azoci ne, desonor phi ne, dextronorani de,
dezoci ne, di anprom de, dihydrocodei ne, )

di 167 dr Aihe mpthavieqf olHimel?dxelekaein thti detipére sy em|further comprises at least
di met hyl t hi anbut ene, di oxaphetyl butyrate, dipipanone,

e pin@ zadmiesross- hikieptarponed se¢dnd fvet mdnbiilentivati @wenultivalent
et hyl nor phi ne, etonitazine, fentanyl, - 86 - USI DOCS
584#h8ZohdsepE.ess Mail Label No. EV 919152170 US Date

of Deposit: Cctober 10, 2006 Attorney Docket No.:

10[/R2 3. AR NS QL fim 1Y I/ R& 61 OREdru B WCHnQHBF R R &ant.

hydr oxypet hi di ne, isonet hadone, ketobem done,

: g]}lé@l. ! Gfl%:'}ﬁé{hocl SN0k herbBMRPNER 2CY 1B ubedBRreat bipolar disorder,

entani |, neperi di ne, nepta2|nol, met azocl ne,

0o RS0 b QR L U e

oot Mt AR g f Rt ROReE s BB et i

peln’/tl{?IZ O"lg}ilenn?éthod of claim 170, wherein the opioid is a mu-agonist or a mixed mu-
agonist/antagonist.
172. The method of claim 171, wherein the opioid is selected from the group consisting
of 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,
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phenadoxone, phenono f han, phenazoci ne,
phenoperi di ne, pimnodine, piritramde, propheptazine,

W@e@aweob) properi di ne, propiram propoxyphenePCT/US2006/039923
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sufentanil, tramadol, tilidine, a stereoisoner

thereof, a nmetabolite thereof, a saltglhen@afiadRo. EV 919152170 US
et her thereof, an ester thereof and a deripsaloF M&osit: October 10, 2006
thereof. 173. A method of inproving saf eityr@f DeckdNdg107223.195W0
formul ati on conprising: providing a patient who coul d

c ohgyoimehystroradone, Wydiomotpdong hydreaymathidine hsarhehadioug ketwbemidone,
ef fective anount of the drug in the formof an

et leaslbdrphaasiesor@hinos Ustopheradylmethas dofeatanil) mépepidine, meptazinol,
conprising: the drug; and a sustained rel ease delivery
sysikepociid) ettt oneg fitopys LB BB 15 iife, hlbupiEsé, raRRine,
hydrophilic gum at |east one cationic cross-I|inking

COAROHBPhER] RiHe@S phaRMITRAGKABE halBhiRhe, ©Bih@hthe, norpipanone,
mul tivalent nmetal cations and salts, and at | east one

ph%i%?&&ﬂcb@(ﬁ'}e, &hi ¥me,@§§cﬁf)§rg&ﬂ§8@§g§ﬁ? }5?%5@8%‘%]{1& pentazocine,

safety is a resul't of contro

p ' ' - ist.ant sustai.ned rel ease .

D PSRt e br AR e B ST PR B mice
claim 173, wherein the tient.has a history q .

S U oPheh ey B R RS FaR s, R op SeP Pl tlcniph gpmadol
subst.ance abuyse i s al cohol %guﬁg. 1&6. The net hod of

cl %ﬁ % PACTGRRAMET HReF908 adnefahditcibesply esalt Seprof,gnethes thereof, an
- 87 - USI DOCS 5877825vl Express Mail Label No. EV

9191 sheyepfiand pderdvagive thepodi t :  Oct ober 10, 2006

Attorney Docket No.: 107223.195WD 177. The net hod of

cl &3m 1/¥ Iethgdeafanproving sefehaofol dme firgnktion sersprdimg groviding a
rel ease fornulation is a solid dosage form 178. The
nmepdiedt who cdudd cankiBe ethiuer eihile biag lvgaked pith lthecdrgg am efective amount
xant han gum 179. The nmethod of claim 177, wherein the

s obf ttle diogag eheffomirof Or dBandl-eistafBdukiariedrdlBase formulation comprising:
muco- adhesi ve properties when crushed or powdered upon

cont actihwidhdy; and | Ui d. 180. The nethod of claim 177,

wherein the solid dosage formforns a viscous sol ution

when crushed ane1PRUd ek R Qp, contact with a fluid.
181. The met hod of claig%¥§7,’mherein the solid dosage

L) oAb kOB TR O U B, e oo
cross-linking compound selected from monovalent metal cations, multivalent metal
cations and salts, and at least one pharmaceutical diluent, wherein the improvement in
safety is a result of controlled hydrophilic gum particle size and ethanol-resistant
sustained release properties of the formulation.

174.  The method of claim 173, wherein the patient has a history of substance abuse.

175. The method of claim 174, whérein substance abuse is alcohol abuse.

176.  The method of claim 174, wherein the substance abuse is drug abuse.
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conprises at |east one hydrophobic polyner in an
anount of |ess than about 5% by weight. 183 . The

woreiokoesoed clai m 173, wherein the at | east onePCHUBING/E39923
cross-1linking conpound is a sodiumsalt. 184. The
met hod of claim 173, wherein the dr Uggkpses@Wail Label No. EV 919152170 US
anti-depressant. 185. The nethod of cl ai Mmik&ds DMWOSEE ©kiBber 10,2006
the drug is a drug used to treat blpolarAﬂm&@DdﬂﬂNo10nz3wswo
pani ¢ disorder, epilepsy, mgraine, and/or attention
def 7&i t Thpethad of dliiny1 B, sbewar the ¢@auol Teristans shatadnestrelease
claim 173, wherein the drug is an opioid. 187. The
rrefdrmdladbndslaadoﬁﬂﬂaﬁgem“ ein the opioid is a
mu- agoni st or a m xed nuagoni st/ antagoni st. 188. The
met 7 d The mbbdoil8dim Ve nderid he hpdrbphitlc pem $etmeaa Gum.
fromthe group consisting of alfentanil, allylprodine,

al prapr ved Method Bf 418k I &helRBIRY bSTRr dlﬁbgbefonn forms a gel matrix with
bezitram de, buprenorphlne but or phanol, cl onitazene,

5CO gﬁb&%dhe%ﬁ(f@ |p?(ﬁ3@ﬁfe5‘ Shert! &%&HEafo? BbRBered BYI QERICAMHKE fluid.

de200|ne nprom de, ydr ocodel ne,

LDy R 'E@hgﬁ Bﬁﬂi‘?‘?bﬂu@%@o?@ﬁ@ G IEHREFAS o Wplus solution
%@5@%%% A PoRfsEL wgﬂwflém@ﬁé %XPOS;EﬁQ? xpaol

et - ot bPeBp L RO a7 BERTOY SRl i et

fentany heroi n hydrocodone hydronnrphone
hy &8%xy Pee medwpshel clpigo ki, whesHehe Restansdegatsalelivery system further

| eval | or phan, |evorphanol, |evophenacyl norphan,

10 | of @npraagh bt leaﬁép@hmmpélobln@pbfm ot amanaeblessthan about 5% by
met hadone, netopon, norphi ne, nyrophi ne, nal buphi ne,
namehhe, ni conorphi ne, norl evor phanol, nonnet hadone,
nal or phi ne, nornophi ne, norpi panone, opi um oxycodone,
oxy8@mr pii@ethod b elsiax Y3 witerephhe &, leix pay etiehidrross-linking
pentazoci ne, phenadoxone, phenonof han, phenazocine,

pheaapsmid Nevdih BAINodi ne, piritram de, propheptazine,
promedol , properidine, propiram propoxyphene,

suf gt a@hé mefhb@ Bmgilm 173, binGieltfthe @ru%tlg h@ 2B @R Essant.
thereof, a nmetabolite thereof, a salt thereof, an

tech§§ t Jﬁﬁé 1%§gmd BPc1gR ff3, (xﬂ% eﬁlotfhe GH% ifa qg{gj wéed {ofeat bipolar disorder,

panic disorder, epilepsy, migraine, and/or attention deficit hyperactivity disorder.
186. The method of claim 173, wherein the drug is an opioid.

187. The method of claim 186, wherein the opioid is a mu-agonist or a mixed mu-
agonist/antagonist.

20 188. The method of claim 187, wherein the opioid is selected from the group consisting
of alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
buprenorphine, butorphanol, clonitazene, codeine, cyclazocine, desomorphine,
dextromoramide, dezocine, diampromide, dihydrocodeine, dihydromorphine,
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dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone,
eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazine, fentanyl,
heroin, hydrocodone, hydromorphone, hydroxypethidine, isomethadone, ketobemidone,
levallorphan, levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol,

5  metazocine, methadone, metopon, morphine, myrophine, nalbﬁphine, narceine,
nicomorphine, norlevorphanol, normethadone, nalorphine, normophine, norpipanone,
opium, oxycodone, oxymorphone, 6-hydroxyoxymorphone, papaveretum, pentazocine,
phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine, piritramide,
propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol,

10 tilidine, a stereoisomer thereof, a metabolite thereof, a salt thereof, an ether thereof, an

ester thereof and a derivative thereof.
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