WO 2008/ 045060PCT/ US2006/ 039923 Express Mail Label No.
EV 919152170 US Date of Deposit: Cctober 10, 2006
Attorney Docket No.: 107223.195W 1. FIELD OF THE

WWJSQ(? *166166* The invention provi des ro%e}u 2006/039923
sust ai ned rel ease pharmaceutical formnul ations 5

met hods for maki ng and using sane. ;g;bessfh%] ﬁ@d BN& 98h170 US
the invention conprise at |east 5one ru;gtea p&it: October 10, 2006

sust ai ned rel ease delivery system 2. Bﬁﬁl&m@;dt\m.ﬂmzzlwswo
THE | NVENTI ON Sust ai ned rel ease drug

: 84 ol ¢ ' ty an
safety of a sustai ned reI ease for nul at i on are based oﬂ“\“”ll"\“l\“"l”f"””“\
a known controlled 1 qqugfopimned/ENsmNr omt he _ si6ol6b®
formul ati on 10over an extended period of tinme after

adm ni ghé Alve@ion pdledes ﬂﬁ)uﬁ-saéalmlrél%ase'ﬁhﬁndﬁdmgcdl éramitions and
profile of a fornulation oft nds. .on the chem cal

epe
CoHthoda fBRAKITE P ESIGLSHTE: b8 FEREGE St spmArgs ot least

5 EXATRNG an® B sinddQBk ke QéivRAGyRednd presence of
sol vent's such as ethanol. The relatively high anmount

of drug that is prgﬁgégm, n e

15f or mul ati on c&n¥ @mo pati ent

if the fornu on re es th dru

f ast er St‘ﬁ%fﬁe‘{‘i”f&a?erﬂr‘égrf 8?1“ 3tb°ﬁltsrﬁﬂ %§§8§at§ : féﬁhan

t higinfedlatikRAde Itniutdtiens eRinttivmality lagd mfetﬁof @dustainhditeldase

sl ower. than the, intended controlle

t Hermpluinpiaee Repgd uakpogp conEeligd frye o fgfh“%fs'e Sy ’f‘f“““%“"“
10 MO§er &P @Rded Forlol 0LtiAé affer atainistatich, sichasa 84 hoursuT drog

results in a rapid rel ease 20, of dru i nto

bl skassrefaaef airaulatig; Qfep gprsadsPn t@ 515 WO?‘B%‘? f the

t NQRtainbE el At LBHRatfoas tor biRh1d, Bh QHﬁﬁnﬁfstr&d'gﬂl &hid peesérce B solvents
the forrmulation, and is sonetines referred to as "dose
dumhhsgethano Dose dunping can create severe

conseq Uﬁl@?ﬁ&l\feﬁfhé% ARdune& drugd el b left@t ey sumaiaat refeagem
and even death npl es of drugs that can be fatal

15 ¢ hnnlefcnsaniin semt YBRate RER APALBLEEORALEN A ¢ drugata

byra?eocﬁﬁ el tHQ) thé ﬂﬁénﬁgﬁcoﬁﬁbﬂbdﬁﬁ@a& adté, Oﬂ%eﬁﬂﬁﬁhlzﬁﬁm releases the
opi oi d al dosage fornul ations are of

t aftwig aw ot thatmhmﬁlﬂsﬁnahﬁdmeaﬁdé%t&}’é? se ?E?eﬁ‘e rapeutic

vva J 3L hapaled beverage or occasi onal 'y an
%ﬁ%yogg%?a‘fgﬁﬁaﬁg Eeqvera e. An et hanol - contai ni ng

bever adle nast geesniabse of eﬁ@tm@d relepse formpylatiprerspulisiig a fapid release

bethEl% g ultb &%%ﬁoodgtfegt%'h ?Rl()sXaﬁ% fe‘?%@é is gé%ré!@qgstéq a8 ithb intended

58%&%6 fel easa_o_ﬂtme_l_gmz fromthe formalation illdlli iqrnqmef tqfeq%éﬂ as “dose
0002*,, WD 2008/ 045060PCT/ US2006/ 039923 Express Mi l
abe”RG. EV 919152170 US Date of Deposit: Cctober 10,

2006 At Donemlempiﬁgck:etrezitbscvem@msmue]}%\f@ a patient, including permanent
anol cont v i AbeRtRally beneficial

be pom %dﬁée“ %ﬁ{g“ %gr%plgl uoréss ﬂgaaé rprgestgt\%glg 3 r%r?] or> "o o

25Whidedeayexcexisd, e riyidose dulmtmlge inpluds paic medtbatemh sutblas opioids.

creates a, safet ncern C

Chat o O fowes GrioomyaeeTeR TPt AT BR G A1REE boversge,

aI c6Jhak wateh guiex, agerboﬂ'dmdsbeeamgebe oeceaiorallyan ethandi@oataining

may i nt he 5al.cohol 0
sabRpebona SR e it B b Heotoli

al tb@mlgb Qlidesy 6Ff ageE ddohble Asekabherdigatiecholil ieferd thethdnalgor an

in the formulation, even if the patient does not

ingest the formulation at the-dame time as an

al cORSF "¢ Bever age. Patients who desire to abuse

a drug, for exanple a drug that causes a euphoric

effect, may want to intentionally induce dose du

in or der to magni fy the euphoric 10 effect of thm"mm"m""""I"l”"'

drug. Furthernore, a person wanting to “G00002%

m ght already be abusing al cohol, whi ch |ncreases the 2

I | keI | hood of t he sust a| ned reI ease for rrul at| on of t he

I 1 o,




In 2005, several drugs were either withdrawn fromthe
mar ket or had their warning | abel s enhanced because of
the effects of ethanol on the sustained rel ease

whbHobs et | ons of the drug. For i nst ang T,Ugﬂ,g 1039923

10

15

30

-Pal | adonee with 'a single a

United States Food and Drug Adm ni stration (FDA) asked
Purdue Pharma to wit hdraw Pal | adone(gx%wsg ig{age r%%‘i‘ﬁszwous
hydrochl ori de) extended rel ease capsul espjid HBL ﬁi’t_eombe,m 2006
mar ket because a study showed that whenufalbagams.: 163223.195w0
taken with alcohol, its extended rel ease fornul ation

i sCthpnplseputpinipe(“alapholie d devrizgs sudras beaawize, sdded ligebw ash as
fvolidh \ . : ki

Dk turd s wEARS). Dbk Bhe P ASE 0! ol @8 A% sarey

f ORFETR BrrawsgRE e dikelihopd thaka patichtewill ingest the foAhylatmnwith an

| sgemel ' t had . .

| eBOICOREEES i (B8 B L EBRALY el MY b ey Pltmmct with e

al ¥ehel Anpdditiensl éﬁgﬂ}'i caecefrois tHanDp#ANEE Wil (condumeAlgohalictverages

pr - . . The.enhanc .
ooas & sases o B o e Rk, A SPLRSS Bgoy g
t Hbe Exmelatinaet the|sems time harmaltaolisbévemgaf KADI AN(r) are

conpr Okl ' r nce. of. al cohol . :
AVI NZA( T S?&%rr\*é}%p‘%?:&neeteégﬁs? XS >§‘Fé’ﬁadlé@? P 8iug dhat cises A uplgric
westfettomad wans ihaeatioms!ly isiueadmd dumsikg of order SEmagHifi thgeuphoric

e AL S IRIE e D P BB 5 B

wi abhsi@Ddcalbl, ghich ifdreasesshd liktelibowl of thetsasthibailreRhdR @@ ulation of the

(209 . 40% , the dose of. norphi ne that was rel eased
\/va%%@atl%@ cg) ifs S{%d Vi tgl@[‘lgorfcuﬁag ‘%‘ggaf@é%‘\lf"]fcabe@rﬁ?eess Mai |
Label No2008\scOdr@indd Mkrd SthEad shdviwiDR prashe hark& oo hRT thdif,

2 At1orney Docket No... 107223,195

oy BT EherRe Sitrutnor et el e svtapred relcase

r dbeasaiond ofithy fig.ne, which in vivo could result the
absor pt.i on  of tentjally fatal dose of norphine. As
a resuft’, m‘aﬂ}”F’ﬂ}é&g?‘t‘%A&ﬁﬁoﬁl@%‘g{?ﬂg Apistratiog 4R A) asked
PiPardue CRatinac@ivithdrig PallR6h&® thya AviRFHonS Bfdrd BRFidOf extedBed
AVIINZA%) grﬁscrl bi n |bnfor mati on to hi %hl i ght ‘and
UG EHEHER Fe (s TR LEYAEe fpeidbshe wecshaligin Halagdone i taken
€ avithLaldhell ROB@IndWdelc@sel fakhatioR MiAREE andRFFidsk A0Ab! ¢ FDA
patients were warned not to use prescription or _
n%ﬁe-sbﬁséiseei%f%}ﬁ,&%ﬁkgpﬁoﬁe}ghfemﬂﬁhaﬁ@ Palasione with a

ORinfMladERdI1c) drink 85 @@ Yave fatal conSegierd@Sfofhs Batlfli cat ed
that for future sustained rel ease products, in vitro

t est i ngABRnasREhoPrepsTghsese o that AiDAghad requastedhil treckpand
I ) aEASLinfPRAR e dihd ASoHIRM tRE1BAM %‘MI)E@Q%&%{ Alpharma
routi ne characterization test. Futherm)re, A's
p&sstfelsAssd that for certain drugs (e.g., drugs with a
Naal, oW 400 .qmeumgédwfa% L | i) 8
Cma>5<, or | g)rw Gini r?) c a coﬂ%ﬁlagéﬁeg‘il If&\}zg%gsﬁgfeﬁg@gwmé il the
r éxigndsd relepserehiasacteniptics R BADIANG arb eorappmésed th th&fidsence of
prebgdis that formul ations be nmade ethanol -resistant by
design, rather than sinply a confirmation that dose
dunpi ngVEIeA®rHuorphine gnifath exserghd-saleasercapsules) shsifbynd fochabe an

St 's 1 osition on cohol -i.nduced dagse
SHRERE L oF e Burtinl Wt (200 LRl o o GG £EdE e by
Athei oY sho@edthat when AVBNZ A G0 Bgtwas 26xed2AAH)00ACL of Wiffegsdl@tions

t . invi ol i st test | t t
oV a0 Pl 0% 4 508 ose SRt et pasoves oo

coul d pose to a human subject. The preferred approach,
aq,glg{gg;w%g“to the FDA, is an tA-vitro dissolution test
in the presence of 40% 20 ethanol. This approach may
be preferred because the strength of npbst conmon
"hard" liquors is about 80 proof, or about 40%

et hanol. FDA is proposing classifying formul ati ons
into three groups: rugged, vul nerable and uncertain.
At the Pharmaceutical Sciences Advisory Committee
Meeting of Cct. 26, 2005, OPS (O fice of

oy ~ 0 o, " Py pe—— ~ o r ~



10

15

20

25

30

abuse the drug. Pain is the nost frequently reported
synptomand it is a common clinical problem 5that
confronts the clinician. Many mllions of people in

wdRobhish@d States suffer fromsevere pain thabr/iR2006/039923
chronically undertreated or inappropriately nmanage

The clinical usefulness of the ana'%ﬁﬁ&?MHﬁQRﬁﬁJE@§w@ﬁrmtm
opi oi ds has been recognlzed for centur|Q§momngmu October 10, 2006
nor phi ne and its derivatives have beenAWndebgckausedlofm.wswo
anal gesi a for decades in a variety of clinical pain

s teanesyirativpdependenihlgsingdCe njord rapidoielsrsg i mpehhineowhih frorie

h [

p%g%lg%%h?gﬂnggétés'ﬂﬁo\tfgn ?f\i&e‘%og%xﬁ%lﬂ%ﬂg}l ggsesof moll:rpsl’nné: As a rﬁsult during

t ros atoprethOctoberadip cLiaand Pcbhmchtmcgiailrm rewscweaerall sgetmns of the

Y80 Ak i L LR OSRL gy i

nyhedld het consuinealrphdlodile talking AYINGAB.c AHditipnally, patients were wamned
t o | . ). N j {

e R L

f AVildZiAdh thefappxy mor phone F[l was mar ket ed. Ckynnrphone

:Iﬁ d Ie? g E@tﬁ\q}gﬂgl 5 g’%[dg{ﬁﬂ q}jﬁ& {3 ﬁg{aﬁl%% Crelgv Ie (rgro Hc&s in vitro testing

I golteddoholintiaced uaiephmr@mf sﬁ{dhn&tdaelhgsd chetyctesticsanay. be advisable as

?gﬁl{)‘ir}ﬁ‘% hgrg&%tg?ﬁ%@(l?n tg?t ?W%beﬂ'%s' &aé&%rp%géﬂlf §Itﬁa?fo?%g%a%¥ c?rugs (e.g,

adimig’ ivﬁmraaiaﬁew thﬁﬁap@ﬁtl@ﬁ&é)@ﬁﬁirﬁ cmecg@ﬁ@rs of lg)glfl CeAut bwob,m,,)
ure.that the xt .20 e IS efore
P et B P B Mt Y (A TRl v
vvnm feriulitidss belifdde athasol asistdheby @sibnl ﬁtheﬂthsm ﬂﬁxply a confirmation
Non- copmpl i ance resu

eqyency decreases. ‘
%H?ﬁeﬁwﬁlgmew 3l th&ﬁl@%@ By syt e b Rupmp of FDA'
§i66/%6n alSSHoE gL &d dbétdﬂlﬂfplﬂgrh@@res&ﬁem &dG%harmaceutical Sciences
a mnistration of opioids is currently recomended in

gutyEeRHedpiee Mﬁ’é‘i“fg Q26 2085 eati ng chronic

non mal A@BRlitg B #eFD AR OF Hih At oY resiS¥hRRRE B nfo{t‘ﬁ féfén%
clinical trials 25and clinical experience sugges

t RAPropdiedug fropatential barm dhe tett corld pess 1of himerewbistte The p@&g@d
OWH‘%B@P RRErdRUb the TR IS4 i bR ARTORSH fedilih B2 PRUBICK of 40%
four hours in order to maintain optimal |evels of
arf&ag@‘s iThisjapprgaqhi reant be prgferreddiseanse depaength ofrasbeammon “hard”

| NiRes & a%oateéoqﬁsoff PRYTRUBAUBEX *Fbm i SrdpBUh OE1Rsifying
bi oavai | abi 1 ity, because oxynoi phone is exten3|veP
meerdationeigtd three geoubs: vegsed, 30Betablesnd neqsytaidr Agthe Péaxgxaceutxcal
0 Soril

RS AR oA RS ORI A s
r Slcgas af ibe FIIER! (Conter far Dsig Bviabwatior and-Redearch) Sirsdd@dPresented

SRy PO OSRERHRO SRRERB  c..

Q}l()@ibe:'rhl@l)/ to 20gper %Btbmrmggcld@sn:tkat a Never coh@&:?rﬂﬁorﬂ(ﬁ&ﬂﬁnd (e.g.

for nmaceu at i ons .t hat
o Pk ey ot ke B AR R o FRupsno 8 PufrlPiRE ey
c domailedn desduedie nﬂ%yzﬂﬁﬂﬂl i$ adplally Shighitlgrislo@@r (ath@@h €imilar)
formul atj ons. Sever al st ai ned re eas
F GPREMEY IO HaeBiEn decr R Fo e Wihhpibangh (resenttions
5,289 PRAxthacdulieal Gickadeo v BoTConhiete Mseting@ut.pe) 200ey by
reference herein inits entirety. It 5has now been
unexpectedly discovered that the particle size of
hydrophilic guns, e.g., xanthan gum affects the
robust ness and di ssol ution pr@dperties of sustained
r eV BESEP8r nul at i ons. Citation of a reference in
Section 2 of the application is not an adm ssion that
the reference is prior art. 103. SUWWARY OF THE
I NVENTI ON The i nvention provi des sustai ned
rel ease pharmaceutical formul ations and solid dosage
forms conprising the sustained rel ease fornul ati ons.
The |nvent|on also prOV|des nethods for treatlng a

g o s o, o Y o e o




of an ethanol -resistant drug fornul ation. The
et hanol -resistant drug fornul ati ons are safer and have
| ess potential for abuse when conpared to commercially

“gyﬂ,b,;,@m,@ formul ati ons because their sustai n?@&/@ﬁﬂﬁ@@ﬁ%s

10

15

20

25

30

ssolution profile in an aqueous solution or In an

et hanol -contai ning solution is essergxt)1 1 L& NS 810152170 US

I n one enbodiment, the drug in the ethanpie st dbber 10, 2006

formul ati on conprises an opi oi d conpoumtorfidy Dacket No.: 107223.195WO

deri vat(JJ ve thereof. The invention al so provides

et hanol CRREss & RRTuch hlingdbat ddded warpingsiphthe cmgexaafdalang the drug

e AaPslSoHoD hat¥d SR filnfted gan

ach| eved gyapr ov}? i'ng, %?eg{ss%@llg nﬁﬂlée‘g% Fordi 3 Bablit who intends to
f’ﬁ@?@?‘gng to patients an effective anbunt of an

et hanolPafneiésth%hﬁu@ttf e

et hanol - resi st ant réé{?ﬁ‘ar nyggl;eog{e?gylﬁﬁt?lg?%hstacommon clinical problem

deBcprieantsihe @limmm Manty millipns ofiBople DOBS wﬁwsa&v suffer from

EXR(&8 BaiVital is LRBRLaNAd }

Deposi ?al ot obar E%%O%e%ttéﬁﬁé; 9(1&%){%(]:)5} ﬂggcd The clinical

10*?2@@@813@@% apegesicRapsriias Olfhxeoqu b@dncrereocﬁgmzed for centuries, and

beNGHRAE R | ren

in the et i lq{r'%g?%}{}' o ée}p o“F?ﬁ} ra@ & égec %S 5 & aiety

opifelivicd pripstated, a phar maceut i caI I y acceptable salt of

an opi @j ' ef.d vative.thereof. 1 n one i
aspect @"?‘ﬁ‘ ggﬁgr\%e ; %% .i%&o’g Jahé'g 3 ognogﬁg?%e &@%"?@?@%@ a sermi-
f Grmh#:t@mhmn&mxpfdnesmge Oploﬂdilgbhgst wadlirtths tisdtabmi ®dacute and

r £m co philic gum
%hfoﬂﬁﬁ; Fly lév éfé g e gclij.c ilegg 8&‘%‘2\; Pl&aégesms
di®xyaerphonhie cwir mtltaﬁnalﬂ@mt:as ab méletctl&ti)% rﬁ@/rr%l el ﬁhlll ﬁ?ﬂﬂé\s‘) FdrC
g e st ai ned rel ease formul ation can
AR PR R B o Rors Skl A+ 10 1ag orel
r eneadietefreleaye lablet fnmattineAseFmbrPEne HE a8 Bakered0 BxPhorphone
urs. af.t er stion with either an

e
qﬁéﬁ%‘%‘g‘f@é’éed&mﬁwa Y Wéh%{wee 8 ‘gfgdﬁ{gﬁas CPOIER N Eh glycronic
anatilaed redsqies to 6-hipka iddvEbdt mr@{y%hgee@ a sust ai ned
rel ease fornul ati pn con&r‘lsm drug; and a

sust ai NBITPAPELER %fé@‘lnf1 °y‘h§r9%¥ ’éﬁ‘? 2<bifye FaTtingou relief of chronic

h \pahn 0 Bhgdlarcadgﬂﬁstraﬁoﬁ aﬁ dnQNAlgesid i9 §&Tekdll?{ﬁ:>cf\}gle&e3 ﬁ{%%g? Iq}gtn tge next

| ect ed 7 g r‘gn Srg% cat] ons
a 8se§%$‘t"§“ cA07g ¢ g‘ﬁ g ievions dase hakertrom affe Cemplianee with
| epidids ateeddbes 39 He dquirbeddsaRVEGORRY Hb&eaQéH“Nb%%m Qarﬁgkge%ults in

%SUSt ai ned r Iease formul ati on can pass

PR P2 g éﬁﬁp?%éiu%lt}éP%‘Ffﬁ@HtCP@FSeaSs?bedﬂltﬁdmhmthm‘as
r ﬁbdﬂweﬁlnhlﬁﬁﬁatlbﬂ 8foAh1as cx?t@eﬁﬂ?frec()nl%e%éﬂgn 1td£]?{és for thelr use in
hours after ingestion wth her an et harol -
aff*8R S PIC@BWWIEIWQP%@anfawmly, evidence fromprizg mmlcal trials
e HRPiniBRN G eridnbE I
het er cl)l pol 37 gg\%c asfl{%g%s‘mg} the S%o‘g gmsag(?rne@fe n;oondo frlr%ifﬂedlate rﬂ%ase
h§ SFABPRanE & °§@rﬁe?°§31§@éﬂ’ﬁdh‘a¢13t§ﬂ}nﬁl every four howroinerder to maintain
e ghark &8k of L} ' St e
f ?t her cor{r)pr i gg giqyg;%g? Ilﬁgﬁtg chr%g;ég gﬁl Mgn&é’e{% ‘ﬁqﬁa release
s ererarehene exibitedens vedl bioavadabiliynisscauss bk @i icatdnoinsly
aglgtagégzgg, nthdiifpe embodi ment, the cationic
cross-| nki ng agent is a SOdI umsalt. In yet another
as pectBecﬂlh;e njapy drves, @i, Pp®idsdesh @& oxpsd@hoefcanekesd S&rious

i ﬁe’c{\ﬁgfgk @ff%:@ﬁq)lr\%g«%;&g@-lgﬁ L Qtie ﬁg ?H gﬁan%pd rﬁGastc ; ?qur%,gg &ﬂhﬂ there is

a honopol ysacchari de gum and a pharmaceuti cal

dig et Wherein at | east abotit 30% of the hydrophilic
gum particles used to nmake the sustained rel ease
fornmul ation are smaller than about 53 microns in

di ameter and the sustained release formnul ation

rel eases less than 70% of the drug within 2 hours
after ingestion with either an ethanol-free or an

30et hanol - cont ai ni ng beverage. 6 US | DOCS 5877825v1
Express l\/all Label No. EV 919152170 us Date of

~ o " a o ~ NN PN S AL 2 1



10l n sone enbodi nents, the sustained rel ease
formulation further conprises an outer coatihg. In
some enbodi ments, the outer coating conprises a

W%Qpngggl c polynmer and/or a plasticizer. CE{FEQ"’“’P&”’

15

20

25

30

sonme e diments, the drug is a water-soluble
some enbodi ments, the drug is an anti-depre 2 EV19152170 US
drug used to treat bipolar disorder, anbgeg(bg G Q{cmberlo 2006
15epi | epsy, migraine, and/or attention Adte.mymotkemo 107223.195WO
hyperactivity disorder. |n sonme enbodinments, the drug
i 5@ Bedde the artforghrmmseuiicd) formudations thatage mbreablpxsaczmbggwﬁ and
| el GAEDIRA Bm Qllezf?d&
sal ts? of derxt roa et am ng%@%ﬁﬁﬁé@é% gﬁ%gaek?\%a M{Tﬁ‘ﬁatlons
dext r o Jeyeragustaine th@tfamui@osahm@cat (tesalbdd m U S. Pat. No.
d, § 369pfietia 9
hydr ochl Bh) Sagsa‘ﬁe?jg%{, a8 %%B)nap%%ia ylrfc:% e&%‘éb’t'gkﬂ“@ety It
s abasgowtbeehimeseectedly d?@fbmdth@iehﬁpaﬂaﬂe sxzagpfdaddlepﬁlhc gums, e.g.,
th@{ 8fh guhMRe 3% Pl

.n’ ag%llen? anllqﬁleerg?.ﬁg*e i og‘ﬁlssél&? n (%ﬁrtlea tai%ec? re?e‘ase
an orewlpieinse, benzyl nor phl ne, bezitram de,
bupren |ta ene, . codei
cycl az ?cll&ﬂléﬁ]gﬁ e'gfo%reglwﬁﬁgr%gndn e&fﬁ ﬁ%\arthoaésnoﬁ@z??ﬂ‘ fyion that the
di laf?mﬂemsweloraj‘t hydr ocodel ne, di hydr onor phi ne,
di menoxadol , di mepheptanol, 25di methylthi anbut ene,

di oxaphetyl butyrat e,
et hohept azi ne, ?ﬁl MYRREOR Ty fey kg lqI nmor phi ne,

et oni t @enrﬁ/-entf(ﬁrﬁ @\Hélejs sudifl {11&9 d@leaé@%ﬂ&&%&’ Qa ’formulatlons and solid

hydr onor phone, hydr oxypet I ne, "1 somet

k &%Q%rﬁ’%ﬁémpﬂﬁ%lhp Sustrirzed relpase ﬁnp)hanmis The 1nvent10n also provides
| e¥aRhR TSGR PHA I rd Qi 0

mept azi nol , a{ﬁ%{ az o?:?tr%l gﬁé% g&%jlhed gﬁ%teeet%mul&ons ?“S ﬁ’f‘eﬁ]é(’ds for

r rW?YS‘»pWP&@SC therhiog orresamplar ygirondding tmﬂ&ﬁ$hthﬂﬁpe\ﬁ@ally
NQUfEHARY t nor o

nor |§I p\sa%nagﬂ)g%g Blsgs%?&g ){plg%g ormu(?atp ﬁ”gé armaceBtlcaP

6- Tpattlesione stssaudired therein, ar@bpﬂﬂel'ya‘b ldm,c qneiptcam@ﬁhemeb convehtional

UL /O 5060PCT/ U S2006/,039923
EXpr ess %&Z{ E gelﬁty%%v G155 7 T8 éaf‘c'ff and applicable to a
Deyids varietyQuftdokger 10, 2006 Attorney Docket No.

107223 adoxo phenazoci ne,
pheno p(rerg1 ?55 di'R etm% g‘u“ﬂ% Mileed ﬁgg °t€ﬁ“P FfePléﬁFtd’gamFF?}’ﬁ‘ﬁ%é ripHtigns and
p oo [for ipareasing iddigrsefetylin pddueiny tHerpoRANA BRI abuse. This can be

suf.en | amgao st ereol soner
¢ RNy ok B B Rt ot Fitinfi B sy ot S B ectiy amount
esifen emh&ﬂmfstanﬂhdg forgielatioRt Thé@ tHah@re®dtar BfhgTormulations are

ha TRCy abl e salt thereof.
SRR B 5 el RS Wi Gpowrati saEmeraspilable
nﬁkxmmgats)usb@awse daetreh:&ﬂﬁal Bl ak IBs Ui dnGRbAIE A iﬂ&qﬁédu@ Slution or
and soh dosa rs conprising the sustained
7O B Sher R A SO i SHG heBeAme. Inens sdiinents the drug in
P rigvdtkiRs]-resivfit Tl Bion U&kﬂ)ﬁb@s &h oﬁﬂ&ﬁ bk 6f z?é’egﬁ/atwe thereof.
fornuli%lon conpr|5|n% ug; and a susta
r el easelG@VERigR glse proy ﬁﬁ“hﬁ@?@?%mﬂhém2@§agwdﬁ@@whﬁmwand
r exlleﬁaﬁefdi Fov¥iling d8%uifinp0 Mhlsic BPhb
sgcchafgde un1lgﬁ a gﬁg?%ggﬁg{lcalhgﬁgﬂﬂgknﬁng

Hle%‘l%wste%rrﬁdp upstnqag ansffestivd iamguutied amethanopesisiagt dyugn
Wf&xﬁxu?attloh eapd etinblLRGLthA rlbh%apéﬁltzél%rﬁﬁhelugﬁssd ‘s&%@d ﬁg)rgllrjxtdo not
53 microns in dianmeter; granulatin rophi
gum the honnpolysaccharlde gun1and t he
ph@g&F%%%tlcal diluent to forfrgranul es; nixing the
granul es With the drug to forma 15granul at ed
conposition; and applying pressure to the granul ated
conposition to make the fornulation. In another
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admnistration of a single dose to a patient with
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concentration of oxynorphone fromabout 0.1 ng/nL to
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enbodi nents, the fornulation provides a nmaxi mum bl ood
concentration of oxynorphone fromabout 0.5 ng/nL to

\ﬂf’ﬂid&/mzoe% ng, /mL or fromabout 1 ng/nlL to abgpiyRanee039923
ng/ mL.. In one enbodi nent, the fornulation conprises
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- 58778 ress .Mail Label No. EV
10 918’?%251376 T B G @ %BBE@F? SaEEober 10, 2006
At t or neip oEaétépectt thie sustaitied %&s&%%aiuﬁh ERQPrBEIfroas Rt § to about

|nv ntlon d reli pai r .
& o R B SRR by P B o § e 1o b it a sustained
r efeeaassademmysﬂdm Réhefed Y h@tm&a r€led¥P Bl FieRGytern 6 inpHidte dom
' SL%EQ, gﬁ%g& Iﬁl}/ﬂ% %hi%zgewm@? gpfxpr g%ﬁ%%]? a%t 15:5 3% tg abgut 41.7%
15 adpy Wbl@htr ahihem geth wﬁ\el‘éinrh@le@stdﬁéiﬁ 30% ol tHeahtBa gdrxhﬁartlcles can pass’
formul ation provides a maxi mum_ bl ood concentrati o

of MEERBIBHbRE s bRt tosabp}lhsésé by yright dienpe, from about
I NGRS esbu i b Wéig‘ht @urh E\hfa‘t&ilﬁﬁﬁé{& a8® ofhlabilt ZWtotagout 10%

about 40% et hanol npared to when ingested wthou

et PBHor!lulgseeand ihe %ﬁaweql Eﬁﬂqa&fOBP‘BW%@e%ﬁ%\e&éQ?W%Ofith%dmg
PaliRRAL Holfs adbr ihSRBn R1P bﬁhellgn QRMHBE18 §r@h ethanol-containing
adm ni strati on. I n one enbodi nent, the maxi mim

20 p| beygragencentrati on of oxynorphone is |ess 10 than

about 2h%n$th&%§p£{ %%ﬁst%&ﬂefeEQQ%ﬁqjaﬁ%E&nﬁtk?sgyfro%ggoﬂiﬁ to

to about 30 bout 40% et hanol npar ed
whaleut %@gpé@imfm@a@ h)étrmmde and from apqyt é@Qrmg to about 420 mg of a
e | 0
BRI M, 4 AR 0B SR AP ek
oxsmmrphbﬁr@n abaut 83% tepbod #hEWtby whight faspstibeat guom fiom apout 8.3%

5 301 p AR5, L5 ST ot A Gl DY s
i nﬂemﬂpcmm Sbmawmrdes diamgtet; tﬁuodm apbutr 294 ©\eboyg Srj%l hy weight dextrose,
C o I a%é){}%"/at%mo t%b‘% | ngel h? {:zﬁmem suﬁ,&t %yi ang tnbabr?gtdZ% to

gade oxXynor p on co
r elabm5 BO% eihwcetlylose/ s:tdetm: arsdmfed ea‘reaabfwmm’étmsrgrete@sea ketithan 70% of

ho ere
o R Y SR A sl B herGh Bt g p gl
30f05mmhﬁhgbﬂwﬁ@aVIdeS a ratio of the maxi num bl ood

concentration of oxynorphone when 20 ingested with
about 200 nL to about 300 nL of about 40% ethanol to
t he maxi mum bl ood concentrati on of oxynorphone when
i %ested after a high-fat meallOwi t hout ethanol of

UPU¥8*Y 0 about 2, and the fornul ation provides
anal gesia to the patient for at |east about 12 hours
after admnistration. In one enbodi nent, the ratio of
t he maxi mum bl ood concentrati on of 25 oxynor phone when
the forrmulation is ingested with about 200 nL to about
300 nL of about 40% et hanol to the maxi num bl ood
concentratlon of oxynDrphone mhen the fornulatlon |s

o Y o, o



5 300 nL of about 4% to about 40% et hanol the
formul ati on provi des a nmaxi num bl ood concentrati on of
oxynor phone from about 0.1 ng/niL to about 15 ng/nmi,

wii'shod/fRodpOr Mul ati on provi des anal gesia to t hgcpakineéiizens

for at | east about 12 hours after adm ni stratl on.

In sone enbodi nents, the fornulationg ;eg g;bel oEV919152170US
maxi mum bl ood concentrati on 10 of oxy i@ Bctober 10, 2006
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o SEACIGEL a1 90 g 5 T phane o e BiE L
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r at i C ises.fromab 0 toaot 80
B it S0 PR RS ORS S GRa LS i e ised sicras foRtiNition
bl @egasomoeg 4 #2470 Gh{bslﬁ)ﬁlew(a)mﬂfeﬁhﬂﬂﬁe(f &Qﬁﬂe&'@%ﬂatﬁm RQéddds less

t o, abqut n ro 1.9 ng/ t o about
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Attorn Docket glo 107223, 195W0 | n anot her

enbodl RS 25PfeE LR iRt P@Hldewﬁh%gf RipGHtingdpsergunping of a

OXJaPmhOpesentsofichtindl QompHAhd: rovRTifVd P@ﬁn@vﬂ@éh@é@sme
bl ood8 ‘t’l!;l%%ﬁt ration o g;)ﬁx nmor phone from about 1 ng/nL

gerticatsy wit ettpctivesgopnt af shegdsugin the form of
n CHnlBthanbIvedi§thnt @m&&%&e@é&‘e QHIRAbN cdrh}fisi@r M liRkl 81 a sustained
Con??ﬂﬂl ses about 80 of 5 oxynorphone and the
f delstieselivmy petsi H@§ela"%§b’5‘ﬁ\?rﬁpmpeaag atdeastenerhydiophilip gum, at
Oxl}éﬁpérﬁhﬁﬁﬁné E@mlﬂ'ﬁkﬂ'}étco%p&uﬁgél%eé Qorﬂ %ﬁhvalré)t E‘Q‘am:atigﬁs

from about 4 ng/nL to about ng . I'n anot

aspeitivalent pstal ﬁaf@n% ar@ﬁalﬁﬁr & %éﬁgst@nﬁébmacqgflcal dilyeny iwhgrein at
Pakdt H0PId bide ﬁﬂmy g%frl lﬁgd [ ke s!u?tgﬁle@rei%?et BhR8%ion
rel ease oxynor phone f ornu tion conpri si

s LD apss dovgh) adiRd @ myel $1w9rayd ﬁygusémmeaaemumn reéfeanty less
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ik R A e i e S R A
ofetmolr@a@mlmcraoe 013 ng/ rrL at about 12 hour s af t er

or al dose to.a pat.ien
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pr‘g\%&iﬁgszsa] m ni mum bl ood concéhtration of oxynorphone

of at [east about 0.07 ng/nmL. |In another enbodi nent,

the fornmul ati on conpri ses about 10 ng of oxynor phone

and provides a m ni mum bl ood concentration of

oxyr nor phone of at |east about 0.15 20 ng/nL. In
yet anot her enbodi ment, the fornul ati on conprises

about 20 ng of oxynorphone and provides a m ni mum

bI ood concentrat| on of ~oxynmor phone of at Ieast about
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tablet, a capsule, a granule, or a powdesneyBddhe Ne. HMZI3.195WO
ot her aspects and enbodi nents of the invention are |
desstminbhrtldase fdandationtsempiising: she doier And ExyspESERIlETT dliver
T%Esdex%\\?/tlﬁglg\}s%eﬁagieaspﬁ%1\%{}152391?1 cOipiisiiat MBLEIN8 hy&%%tﬁ%e?%um, at
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a @Rfalined kdeasé oemalhtian qoalpyisieg; theadrigygpnd a distaimdaeleaspdblivery
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c P BB A B & YA Eiplle B d afiSng gioni
us &dsdefl@igomphendtseletied o endiuvaém gictat edtiens ntuitialentypétal

rel ease of a dr or an active.inqredient froma .
ustianTe e aEal 1 pPR BRRPPRHIEah £ h & DB SHR Fbggygment in
Thiafety &y dsudidfebatied hrephilRrgai particesdigrant lethandl resistant
sust al ned rel ease of ghegfr%&lfrom the formul ati on. Dose
duysfaingd sslesse proparties Af heformildliote having a peak

concent gpafk Qipe@ tht i estionGrdvides B endediguddelphsa sRBnbrpkkiner

than the peak concentratjon of the int endg su%t atisned

r efesmslation cornsisggagHs RO RETIP L SRe 70 dgfibout > me to about
| N§H HACE SxyRbrb RN AANSEH Bk oRl ediiiaStagbnl oF a@iglerdoseaiagiatient
can |lead to fatal consequences. 9%5AS usz?(g/ her ei Do £ he, .

{ eitrabers 280 o Pl AL bahest 47 ahoHEAQp ol e formulation
re da fsécgﬁﬁa_}ﬂ?ealf( 8f BTHb P& yRHdrbncdnOétidafidd f@dut B iduiefter

that therapeutically beneficial blood | evels (but
beldminisgriien, prd/the Sympletiomarovidespalgesiatgithp Rt Jora st ghout 12
X8R GH RHh by, L1 TTE- As used herein, terms
"sustal ned rel ease”, "extended rel ease" and

" cont r ol setheresibedigents ghefompalation uipEsesfipghshest 2Q mg to about 60

hayg, | ' | o b ¢ . £82BYdimeMOh
200 10ebaRn-TEIRbE o ngataoi e RACC RNl Chee
91 ddrbRia7ion 4 Dk dosate, Bapsanple, atehlghbegrande, axgpryle or a powder.
Attorne e . . h

ner oi n. 1 AGaiE}pRY he ARG pbgfRLDn syteined Aeads Bmorphone

dr dornhdatioe kempusing o susteinkdrelagseslivary eystdnnang fedypphout 5 mg to about
per.od tine, e. W t.hi . A . .
Doty pa Fharellsi Pt RaSEH AR B o g paent the
t erfomividuch prevddes s ntagintuneblapdencentietiont ¢f@xymorphone less than about 5
concentration-tinme Scurve. u ' 0

n orHiges th}gg.f:re\pll%entx%geftﬁg w#h )e(lﬁout ‘%’0 %;E%i abh%[ SodtnL Bpl?p H&58%t 40%

muim observed concentrati on.

30AS 46l ddsipeicd to Wi ihgstod WRER ethedody md the fommlat@ngrovides

standar d devi at.i an. used herein,.the term."Cl"

r efaé*?’§esfaot°ttli‘?epa&‘8‘ﬁ1r‘l‘i’rc?£f?8% aF?l“ct é?b%ﬂr? ) a%gle%s Iirﬁ érein, the
term"high-fat neal" refers to a neal wherein

approxi mately 1050 percent of -1dtal caloric content of
t heUStRREP”%' derived fromfat. An exanple of a high-



fat neal is two eggs fried in butter, two strips of
bacon, two slices of toast with butter, four ounces of
hash brown pot at oes and ei ght ounces of whole m K.

wirdsedodger ein, the term™liquids" includes, pé&Plis006/039923
exanpl e, gastrointestinal fluids, aqueous sorutions

(such as those used for in vitro diS§§|Uth§£§%GStin

ress el No. EV 1§15217o uUs
and nucosas (e.g., 15of the mouth, no$¥ eposit: October 10, 2006

esophagus, and the |ike). As used aARghd DBoket™N3€107223.195W0
term"ethanol -resistant” refers to releasing | ess than

50% of dnoreernhodimenytiedheinuh®logd comettiativh ofbiyMdipRAEis less

houy. . i fAissolution,profil asur nt. by USP
Pr ocBHLo 1 o P SL Ueesd i BougUiert Giatowdep mL of up to
et hapael 408o¢thanobepmpasdus etletiagsiet withbe dttansh " dr ug”

i ncl ude ar,maceutically .active. chem cal or
2001 ol ogt Sae ARRUBIE: bRl ASEUORT dat §0 mg fosbout 6
sac oepoixixynogdiohe oruboadd matFedyhephaiel &vbmaldnbddiment, the

sy t.reating or preventing a condition.

B U on 4 Rl Bt B bRl LU, 6 i@l or a powder,

f or nul atin getanatbaaspebe heliprestidh provided @usthibéd RleBseRYmorphone
Iirpte tto, aIFLazoIan1%XANAX rRe), l'ithium carbonate

(LI Bg)c?lna iging "bﬂﬁ@}? ggedﬁa C&l m@gd’ frore gbqus p mg to about
s ul f0atgofsalyindrphbne; WhelemtaferdranginaiitReoRfth MROESB R Neatient the
Wi t the.dext%% i sorer. of anphet am ne saccharate an

10, EOmHItHOR RFRViRES 3 34099 Hhednaimioh hlep eRncentiapimmaf axymRpione when
t r angsell whgidbes DHOMILAS akhRAIIROL S 4BH Eth AR B HS mSflim
as .nor phi ne (AVI NZA(r) and KADI ANO) and oxycodone
( OoblRadigrieerivation of oxymosghope sherhigR e alierrohigk farmeakoyigiodt ethanol

| NGlondEbu0.8 EEMosOITRAShE RimBRfion SBYBRCIHhES, BMIGHER
salts thereof, ethers,thereof}mggﬁérs {%%re%f é%@#%r orat

derfaarYels homesadigr adminigiratiophar naceut i cal |y accept abl e
1ssal t's t esRUmbodiflta:, ARirAT BN a1 RN LALLR
and/or - 20 - U§1DOCS %877325v1 E%press ﬁgﬁﬁﬁfgﬁgf
No OXEyomhonesphen the formmgation i ingxsisd siith abowt26 erl. to@po? GOBmL of
At L85 QY%K E T to MR maxh R é{?}o&g Y0, % €8F oxymo h]one when the
nu-agonlstsLantagonlsts. enmplary op|0|5gllﬁﬁ ude
al flepmudation is iagasier pfterdy igh-faimed apthoeli ettanolan frbmrabelit 1§68, to about
benzy!| nor phi ne, bezitram de, buprenor phine,
but or phanol , cl onitazene, codeine, cyclazocine,
20desonor phiome, embedinrenisothe frrgelatiehecoopirines, fromh gmpt 2hmg & about 60
di hy, i [ I r phi i_menoxadal , ..
i e e b 40 o e B Bigigpnt, e
butfermadasion ¢ giohd dovaes, fepranme,iatahleted promdetagapsne, or a powder.
et hyl ne t_hi t. . et hvl mor.phi.ne t oni.tazi ne
f ent any Fxhé/ Te) ?%e?ﬂméﬁ%rg%%no% g%/léfs aﬁ@%‘?’%%rf Eﬂsc?r?é‘?'mmpﬂc’ﬂe
hy derosayqtiet hordpnising 4 sisniathribarelelikey ofseim sdfiom about 5 mg to about

I ewal | orphan evor phano | evophenacyl nor phan )

25 o Db HHER 2 hisr S AP RO o SLAoEAaose to a paien
me thithcibongt, 2 0bretLop @b%ut 00 m[li(;jﬁ ebouly¥ap kb dne40% athbnt) e TBrmulation
narceine, ni cono ine, 10.nor] evorphanao],
oSt RS A B DB ke GBI BN b pe/mL t
Opiabient 16xy/emd eftithe OMIRHGREEEdesGmiNgEH D% YR PARBH IR Rast about 12
papaver et um . pent.azoci ne, phenadoxone, phenonorphan,
ph ﬂ%ﬁBg?ﬁ’?mﬁﬁ@HWberidine, pi m nodi ne, piritrami de,
pr ophept azi ne, pronedol, properidine, propiram
propoxyphene, sufentanil, tramadol, tilidine,

~stereoisoners thereof, nmetabolites thereof, salts
t hereof, ethers thereof, esters 15thereof, and/or
derivatives thereof. In sone €i3bodi nents, the opioid
i s W8T PHT*HE, codei ne, hydronorphone, hydrocodone,
oxycodone, di hydrocodei ne, di hydronor phi ne,
oxynor phone, 6-hydroxyoxynor phone (i ncl udi ng
6- a- hydr oxyoxynor phone and/or 6-13-
hydr oxyoxynor phone), or tranadol. As used
herein, the term "oxynorphone" includes oxynorphone,
nmet abolites 20 thereof, and derivatives thereof.

A A 1+ 1 - . o - o ~



Express Mail Label No. EV 919152170 US Date of
Deposit: Cctober 10, 2006 Attorney Docket No.:
107223. 195W) aut oi nrrune di seases, infections, surgical
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t he form of any phar maceuti cal |y acc
in the art. Exenplary pharmaceuti cal )?reﬁ éﬁé@j&%ﬁéﬁ%@%i
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the s us? gl“%@% eg’%n?é%’s? ét 6 rfcr’rlu W %0“ QURIISES ngl{)‘g{ e ggcg(énnomhone
f omdeh&:bmpulammotxue asmm:aum elzbod ebrea:aanbm bfiedy@iorhose from

3 ctl n Or oQust . .Di scoveri such
25 "o Y Pl S AP OB ordrhT SO Do S S w1 ¢

élSiS-Zlu;JOS& US ; 2&111, the&xﬂﬁ%f&ng&hbn%ab?g { QOmgl¥

0Si t ober
AL PGB oRE Fche Fea bla g8 s dps e SlpB soregnrHisn of
d| &E}@iohﬁhoﬁﬂﬁ@ﬂh&fabdte Sfg/aD teatotNbad/hE bEReR abslt AhgALI Ahbout
% Eg (e.g., an opioid) had heretofore been
I n particular, particle size of

30 hydr ophh loh€ aspediBhdseiRg ﬁsrcfvmémlsds&uﬁﬁfra@;se bRRMTHIAS S
of et]manol / et hyl cel | ul ose gr anul ated fornul ation. For

exSFBY BIOTORRHEE 8 SRS TPlEAse delivsryg el aad Egm about S mg to about
formul ati ons conprising xanthan gum as the hydrophilic
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drug, one or nore heteropol ysacchari de guns and one or
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4.3. Ethanol effects on robustness of sustained
rel ease formul ati ons 10lt has been di scovered that the
sust ai ned rel ease formul ati ons descri bed herein retain
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at the end of the therapeutic period (Cm), a decrease
of which can reduce the efficacy of the drug. The
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formul ati on over an extended period of tine, many
sustai ned rel ease formul ations contain relatively high
anmounts of the drug. Sustained rel ease formul ati ons
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gel matrix. I'n sonme enbodi nent s, e sustalneg
r &9lease carempany & §e sypenyewn auhekeidensisalmeasimg. one or nor e
phar maceuti cal diluents known in the art. Exenplary
phar maceuti cal diluents include nonosacchari des,
di sacchari des, polyhydric al<bhols and m xtures
t HEPESF*such 15as starch, |actose, dextrose, sucrose,
m crocrystalline cellulose, sorbitol, xylitol,
fructose, and m xtures thereof. In other enbodi nents,
the pharnmaceutical diluent is water-soluble, such as
| act ose, dextrose, sucrose, or mxtures thereof. The
ratio of pharmaceutical diluent to hydrophilic
conpound |s generally fron1about 1:8 to about 8:1, or
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Exenpl ary hydrophobi ¢ pol yners include al kyl
celluloses (e.g., ClL.6 al kyl cellul oses,
car boxynet hyl cel | ul ose), other hydrophobic cellul osic

Wbk abey Or conpounds (e.g., cellulose acet %‘?/Us 006/039923
pht hal at e, hydroxypropyl net hyl cel | ul ose pht hal f

pol yvinyl acetate polymers (e.g. pQ&M&&MMhﬁﬁﬁﬁSﬂ?%9wznous
pht hal ate), polyners or copol yrrers S5der i vaRthr DépesA October 10, 2006
acrylic and/or nmethacrylic acid ester sAtaey Dockendix £197223.195W0
shel I ac, hydrogenated vegetable oils, and m xtures
t her eofs uxidierj thgpabiimmediaigraleass A metns that ghe devediprpiieased from
mﬂ@ﬁél'm@l%&“h QSfort T;Eetrﬂa}{ ot GGL.| Y. QFihin MouPs g@%i ter administration of
cel l ul ose. e conposi t1'ons descri fher & may

behg graHationadni xed with one or nore wetting agent s
(such as . .pH e 163 e
hydrogengteJ¥c££?§¥E?%‘g?é %%¥§%§h0%3 %#%P&P8%¥%ﬁ%@?%hnw
frrorecast or oil, pol yethoxylated fatty acid from
hy dr 0003k Ethefids o) Q0 IR IR bHEARA SortBlifllon.
as magnesi um st darat e e bl
one or Aswead heodim therterm “Ra?ﬂi/ I@fersctt) H@rrebmvws@mdmd rda*hatlon
i ngr edl %gg erein, the terr]n mf fgrgpo tgle conr%'tdcnce ung'v%IObUSt
sust ai ne eaée fornmu I ons conprisin fug are
solid d@gafgiehefem,Mtam ‘Gigh-fasmed]” ﬁermroai 1h9a1 wherein approximately

151
‘%W&p{céﬁt O?P(b?q c?lonc %oa{lgesna aﬁﬁc ggﬁgsr niVﬁ%{'r%mgiltu IAé’I ef(?rgpl&of a high-
grfatmudabs twe agds Ifngl,ualbuttahi\&etsmps (o6 baben,Iwo Gliceg bEydbst @6th blitter,

1008 SERRE LR Eb e o o e omnctn gl Vgl Bk '

opt I onals uyedd@re, It}ﬁﬂelaﬂ“lﬁiﬂide’f inclugaafor Bghnle, @astromtestmal fluids,
g |c cget ng Robust sust ai ned releg
AR %?SﬁaseéivdﬁWﬁw obfphegifig) and mucosas (e.g.,
eniﬁtlfélnﬁﬁilltﬁ nostehleng@bs@hages;sh@tmelde)r el ease fornul ations
descri %ﬁyeln conprjise gn anal gesical | y effective
armount fus P HFSFE (’J’Fhaﬁ RFRR et @dPlP%FI%dESéHtaaépé’ of an

S Qhﬁvetlﬂﬁé(ﬁ@l{t (e.g., a drug)A\dfﬂﬂlH b§é Kok hx‘HHszt)lug&y m@mg&gurb%ent by
freqyentl hi nder ed bi oavai l ability

p
rafedbinhite Belees éf Sé)e@én Nyn%@aacﬂfj §0% efencl solution.
OXY DI PR QEKY, heYdiM, @it teB It incd@led af\OdHal¥ac®RbMPactive chemical or

fre uency The b|oavallab|I|ty of the robust ‘sustained
r Sidogical FoPRAYNGand ARY Rlesracewisallncentable sltgbereqfcysedhiary

hiagbyiihtsyhpems QRlaghg SYsdvahiteth dogh@ase fornul ations

can be used to treat patients sufferln? frompain with
only o REwgs spitad\fprcthe ﬂ)&pﬁ}sus(%quﬁglease formulations deyjyibed beseigt

s ysdialenad afe%@m%&gggf,n%%?gww@w R SaBhie

adm nistered in a ficient”to ['evi a
pAFHHQBIDE), éixalpmeretpdpor (P AFKOTE®E nevtol subfeterspltssqf f or

a 5y . . ) .
5 s RO b s e i
929d 8.2 amphdiigniba sspantdte Depdyiltate (BEIERALIL B[R@,Geﬁnadol
At eriod

oo SRTFMABQL pkEhSaPun oVl 1Bl Ble BRRNPAD e
hMIP@@bdmdwky@doM@D@(CONTIN ).The oxynor phone

sust ai eas ral. e fornul .
Goser | ASGsqthellR el b nclRRE o B Herl Sappgyes
t hlhee@f tsahetheraoflethiers thMeoE estarls lthereof anditraieric@aiveytheobie.g.,

tain i me , U tion of the robust

C Bt R B ol R e e o AT SRy BRI or
and contact of this fornmulation with gastrointestina
fI ds, the robust sustained ?& ease fornul ation

?Fssgsd gels to forma hydrophilic gel matrix from
mhlch t he oxynorphone is rel eased. The swelling of the
gel matrix causes a reduction in the bulk density of
the fornmul ati on and provi des the 10 buoyancy necessary
to allow the gel matrix to float on the stonach
contents to provide a slow delivery of the
oxynor phone. The hydrophlllc natrlx the si ze of which

' e Y a1




gastrointestinal tract. Mreover, the chemstry of the
conponents is believed to be simlar to certain known
nmuco- adhesi ve substances, such as pol ycarbophil.

W&g@g&@ ve properties are desirable for bug gﬁbs 006/039923

Ivery systens. Thus, the robust sust a| ned ease
formul ation can |l oosely interact wt xprcss n}{aémg\,ggeﬂm Us
gastrointestinal tract and thereby pro I October 10, 2006
node by which a constant rate of deli veAyonef,D&cla@No 107223.195WO
oxynor phone i s achi eved. In one enbodi nent, when
neasmecbnhu{agomﬁﬂaﬂgmiemu Egerylary oBe:lui%aMuddﬁFferﬁ&xl allylprodine,
gorat ed. s enti

b h
{ hotftaBRiRt Shic b IR Boalsd i SR Homhopol,
herdoritagexbi dodldine eydlnocviné mesomos;ﬂmiegj texabmbaaiide) lezabine t

15% 0 abot 503 b phone af t
L L R R

33 (hmHBylkhimnS SdiGphatill buliate, dipipanone, eptazocine, ethoheptazine,

2008 5 P US2006/ 039923 Express il Label )

L IR T T GVBERBEnE e oy BB hyddcodone,
At t}gﬁﬂﬁwr@@ﬁmydmypeﬂwﬂe??sam&%me eabemidons) tevallorbleams t
about 80% b \I@I ght, oxyrn hone after, 10 hours. The

in ISYQFP}@“%-‘néV eRACYROIRAPR: % nigpih meperifing mepizippl, pffazocine,
I ObiigthadoHS indkdpBAl hidthIAS enyiréhine! ﬁ?dllbt@ﬂﬁxc OR&@ e NBEbnREpIEHd)
can be nodified using m xtures of e or nore

1¢y; rraskewqiphagly eqmeﬁ%qnema@lefﬂw BPIIORNEE, NOBIRARPRE, Opium,
CONRQLNId e, onrh&Eh&Hefé By BBtyoRIASTbhéHeZSih Sverstdh YieR@zdchR,

t hi ckness of the sustalned 5release film  includi n%@ ”
mide,

pr oRheendﬁgoq‘:ewfeaeeom PRENARSCiRGRIERARGEIING Pipiaoding Pir
andﬁr@ﬁ n_Eﬁéz@é QMcHdBY pR|SHALE E@ Birarh Propea PpHehE seRAtAiN Sramadol,
od S

Sone e iments provide ro t sustained rel ease
sol tiliflingosergeisqresrniieigel, setabeliershereoingplts therpoh isthgrs thereps, esters

1§ 0 1@9@&# ar%%? d%a%esqu RIQRR Maﬁfems%e Bfi0idQ8 mbipR,
about ng t bout 80 my of oxyrnor phone

hy mglnt,@wdraeorpéﬂm hﬂm@b@m%@@dm ipydrerodeing dilyd@megphine,

s N R R

sy shiy@mxyoxynadghohe)]l GQramgpdol a sust a| ned rel ease

delivery ere the Sus| ai,he eI ease de [
system dAbsn‘%Fc% }éeglé ﬁ@otﬁfm 80"3/“}0 chCi S BRI %%%%htes
2@ unther@sf, adaidetivatbs thereos chsaarhteg ufrox;fnrcnpshoab omtuda f&r dxample, 6-

about, 41. 7% xant h east t 30% of
R D Y CER S o ST i

or Hybiadxgutymdofhoxant han gum with at |east about 30% of
particles s | er than g rons in dia

oM abaA SR 4he G 5%@3&518%% ules agy disgase T Faljgtton of
geﬁiygﬁﬁﬁms tﬁit@éﬁug bmeatlﬂg';)%;& wltlaalka@bug m%/mglahodguﬂmgmﬂ ihad paglc

[ rate, or apout ocac um s [ rate;.an
23 r ofisqAB (With o Withogbaeorapypbip) epip ‘5 Secsfma% ?Ple%valﬁﬁs% acute

cel hnihi® s emixed Eiﬁ§od€m9681m& Rpenl (ﬂ%rde‘i’ Rigaéps$, Lfﬁf’gﬂthr{éeﬂtentlon
rel ease solid dosage fornulations 20 conprising from

abofficit hyperacsvVighsrdz 60 DRP) fePiRgiabidmgite
hydr ochl@eipd caPbe Mo ARE e, or FMBddrite ﬁp&%rg 8%6&911195% be acute

oxynor phone hydrochl oride; and from about

aboerchopi. e phin gansglsq be presistont presquitseonijmoys gundahe-clock relief
397 for Qﬁbﬁl%@& é'r%g ommtonﬁpl%ﬂﬁ cand aE%mQ{ed @Vllﬁuﬁt‘ élaﬂ‘!%ﬂ: cancer,
rel ease del i very system or about

sust ai ned rel ease delivery system vvhere the sust ai ned
rel ease delivery system conprises fromabout 8.3 to

about 25 41.7% 1 ocust bean gum2ier about 25% | ocust
beals'ga§it*P* om about 8.3 to about 41. 7% xant han gum
wherein at | east about 30% of the xanthan gum

particles can pass through a #270 nesh sieve, or about
25% xant han gum of which at | east 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% cal ci um sul fate d| hydr at e,

I A NA7 o Y. V. T .
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dextrose; from about 5 to about 20% cal cium sul fate
di hydrate, or about 10% cal ci um sul fate di hydrate; and
fromabout 2 to 10% et hyl cellul ose, or about 5% et hyl

WO dodth 256 Q her enbodi ments provide repysk;006039923
sustal ned rel ease solid dosage fornul ati ons conprising

fron1about.1 ng to about 200 ny of @%%ggﬁﬁhgﬂﬁ«LEvmngwous
hydrochl oride, or from 15 about 5 ng to mRQHbep&it GEoba10, 2006
oxynor phone hydrochl ori de; and from absttime?Bdkergo.1107223.195W0

about 420 ng of a sustained rel ease delivery system
oruRyRIREhiseseg 0fcetipns, suisiseliraugRs, argedidentsl Sueasi Abejpatient can
[ G &3k i) B ThEfh, OF about 360 my of a

sustal ned rel ease delivery system where the sustained

r el eas@helddu vy pe iythe fommed apy pleesackuntinally boaptatde &litkmown in the
abqut, 41..7% | ocust .bhean gu ar ..about % k pcust bean.. .
o Erempndieh gt R e R SR DR SRS R
wipbosphoriq hydrelzsmicatmaletic, 3ic pdscarbie, oitiet tadaricypamoic, lauric, stearic,
parti.cl es.can .pass thr h a #270 mesh sjeve,,. about
DR Rk BRBRS Pl ARG, Ap TR, BhByE 8lep 0 anc
pakdlikel es can pass through a #270 nesh sieve; from

about t bout 55% dextro or. about 35%.dext rose;

fr om abBttoPed A e B Lo EF ARG b amount
orsufiioizut to h0&eista b enpidhss tedtal predlér ydomditgn fansh dxkcateddzaiod of

2 10 10% et hyl | bout 5% ethyl cel | ulose.
2 7 i Sl e g T PR ot R a2 Ao o
Subbhai2n Geus.eThadbust Qustiiiled kdl€9s o bstididbegde Remelations described

exhibit the following in viyo characterjstics: (a) a
pé‘ﬁ'f?“‘p‘P%\’éQeaadFé’%}%tFre%POUBW‘ﬁ%‘? E%ﬁ’éee&m i tfvrﬁeﬁaéobamnl% once
t @aijpout 6 hours after adm nistration; (b) the

dur at i of th xynmpr phone anal gesic effect |s about

8 to aBburssmncy &3‘?@%5}%5&%%& of ARiSHa prkg %ﬂ%%{%wa BNt
bisagiéeht BRIibvidty pais fR AR vkteilicd pbRoddiite, for SxMYPHOEMR hdurs to
an orally adm nistered 30 aqueous sol ution of

02D 2 e e, or forgoperiod f apo ours o ghoyt, 44 hapys. The opioid sustained

2Q084s84R0 SHIEL S 2NRBHRW R B PL &SI iR IVe alldlRGkerdfoubiines a
919152170 US Date of Deposit: October 10, 2006

Atdertivey timeek ey, Ngce dellp o palygsedily.  While the

oxymor Qhﬂ%p&ggﬁ?ﬁfﬁétgg SmPEROFh ng% &l aﬁﬁ&nfﬁ;@fli@&t to eliminate

adm ni st ered i arnaceuti ca

e sole active
c omproallsdiatersymhomsef hoaditipade g teduceibe pdimconaesd te the pain present
al b | s Qa4 D1 Gl AREE conpounds

B R A T S e O T

agai ns{Thpdivg carGherprenset in tiscdmpesition ipln praws of itwat 0.kiniligrams
Cc . | . . .
oy O AR B, ISR FABAT sl bl 80 ifipras, i

f anrmmoatti af akoud é sullighecto hbew 200 suilbgeme)drdeeh aridwet dfiabgut 1
canf urt hen. c [ ot her pharnmaceuti cal conpounds

kﬁgul %%R1%§u§¢@nygﬁggmtherapeuticalIy ef fective

ggai nsa.?'p iiaﬂic e%' eifflgg‘t b Eﬁu%[‘ SésJ S sustiing df‘elgﬁse formulations
repar a IUﬂ‘U#‘E%%‘TD%US?‘SUg%HTﬂEH‘TE#EHSE_—_———__——

f | @ty ' I o
or mul §ly,98n élégxprgcl,ecgd’lg Hﬁ&;vex%ﬁ ?ﬁa‘?m%g)Qrt{cﬁ s%%?gy%g})h\ll\hgt gums,

formul ations e erel n can be prepare

greagyHaathan gumeerffiacss dissoltiion poipedies obthe susfagredselehes tornblations and
h . ' ) . .
e T o e
e mbloinessn tRscovdrmg susht axjuakbiy-hyedesigs prifioplrahdtnderssinding how it
manuf actured by a wet granul ation technique. In the

wet granul ation techni que, the conponents (e.g.,

15hydr ophil i ¢ conpounds such-22xant han gum

cr 688 HRI ng agents, pharmaceutical diluents,

cationic cross-linking conpounds, hydrophobic

pol yners, etc.) are m xed together and then noi stened
wth one or nore liquids (e.g., water, propylene

gl ycol, glycerol, alcohol) to produce a noi stened mass
that is subsequently dried. The dried mass is then

mlled with conventional equipnment into granul es of

o . o o ~ N o s o, —— .
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5,554,387, the disclosures of which are incorporated
by reference herein in their entirety. It has been
unexpectedly di scovered that the particle size of the

%['Q(ﬁ%ﬁlol ¢ conmpound (e.g., xanthan gum affg cf gz‘onﬁmns

ustness and integrity of the formul ation an
dosage forms when the sustained rel eg Sss%u}_éﬁ'i\% EV 919152170 US
systemis wet-granulated with a non-a Uegu§ﬁ%ﬂkytcﬁgmru)mm6
such as an et hanol /et hyl cel | ose suspensitoiey Dokket No.: 107223.195WO
particular, the fraction of snmall particles (e.qg.,
s n#Rpliey toigHissghtion prolesf pmexttralae raiqaye foFmulhion of a drug (e.g., an
hy g5i0mihdditerch o BB irkfiowh, . Xanthan gum affects the
robustness and integrity of the sustained rel ease
f or nul dpipamisulaipar§ee side efdwdipphilio gss hasdpar fodndip affettrobustness
100 ALl A fluithd e s
exgl ol e, éﬂé)} &ﬂlé S t ﬁ%ﬂm t!’épéx\é%g %tﬁanollethylcellulose
f Oglﬁ%ﬂl%ﬂ?d ormuglatinng |cmspmsewamham gan aethe aydrolﬁmhmgunosre robust when
(eqd 4 xant han ]
SuStarne 3 %lég?ré%éée aglre lrru %% O I%H%te'? f’%\‘?% @ﬁ" & . Fora
Whéifferehichytirepbilic gamothisdraatidn might Hmssmagexmr peagdrj fol eamphadiween

o R 4% a0 iR, BT S PHRET B Giop Bl sy prtites

pr@necreaned t-.hll dugh e diffepent emﬂmiitw, thedigeadigributiohf &8 hodrdphilic gum

c htafnlgﬁasuslamed)btlmkenbaﬁulanﬂs am@@ﬂuhwm‘s likdg td wd%hﬂ,»tdaﬁéh of the

e for observe Tab
R B B8 R Db ket e
ot }i}@rophxlmg’tg?mat Jitigeniarger th fdtion f Ghen Iﬁdﬂidldsﬁé leqﬁ]geaq& ¥8Blst
0 [ al ons .na SO used to manuf acture
r opey? té‘iﬁ‘s?&’f“ﬁ"’é@ %ﬁf‘ey‘ f‘g%‘fquﬁﬁmw Shrsmpdlerthe Facdion of small
hepagtidtes iF@iuiesdd6id BbushfdrahBbatlh @an@aamﬁdeﬁ i mayq?erﬂe@l%le for

gu articles smaller than 45, 38, 32, 25, or

i B B “#aﬁ"’ﬂﬁo dAv apersripene’ hobieepbiliseim ke ‘lh?lé@ﬁ ameunt that
f rgich gie formul8iv rébaan IRBORYdretiic JuBl is RXARERY finp Bl WS ilation
about 5-25% or. between about 10-20% A formulati on
c IRpF $OEIPHEe %aﬁtﬂl?élrﬁog’wﬁ%athfq BireRartgley ymatles thamS3ggicrons, for
9GexarhfIe, abbo109R bk 80931 6r1aBh\t 60%, di anmet er may be robust
when the threshold 25 fraction i s nore than about 30%

for exdhigiout Bisndiag i badwurd Boanydlenry, die Hydropbidin peaberties of certain
S0ryAR¥miliReRUST é'?%nﬂmgdnﬂtc%%b%% t&the %H&eh% gf#cg]r o%ltlfe%%&amed

fOfﬂU ations and solid dosage forns ranu

ndf easalfefwéaﬂ%ﬁ adithsrsoliddossee forpy, Wecéi ipgnecwmitodishdnt egnprise a

t hpu® @ﬁé d)rcrh@re 8L:Z@pdl ét:é’ﬂah&g aﬂ ohgﬁ‘ rﬁé(xg ﬁlﬁﬁgﬁ * %cch ride
conpound (e.g. xan han gu Contro fie
sigEsHngtin Pfksﬁleil embestimenty eomyme@;ﬁmg, pre @ange hctdop@lysab@xande

aGhihi \éﬁc@ ond &2 o?é(ml 1 <m@éol?r\,8&§1%r§ c?’ £5.A% a0 Org Ic':]alltiolné:
conpound (e.qg., SUTHISU
SHEWQVM?%C@KmSan¢QMQ mesh sieve) mhlch alloms

pma(r:tr Ioﬁlgﬁl %qrﬁmﬁstgm%jgl%ﬁ %@L&% %%gi\zlsfhé aﬁ%gé forms comprising

2 (087opki5 0 EORCT/5320D6Y D3O ﬁéb&lﬁ)mﬁxeﬁﬂnw He skt t\NBe nfeMod

9 posi t. r 10, 2006
AP LB 8 e D S e g e abels  pass
t hr ougRVheBhechrasatibo tethodnficloietl Wettdraatibh 6/it8 Abn-aqueous

h d, fracti,on of ticles of a desired

o 08 Sl R R, L3 1o Qs Bl B P RS sofvents, the
conponents to nmake a robust sustained rel ease
ququggéﬁn Al ternatively, tHe hydrophilic conpound
(e nt han gum can be manufactured 5to have a
deS|red partlcle di stribution, in which case no
screening or other processing is required.

Furthernore, the hydrophilic conpound having a desired
particle size distribution (such as average particle
size, nean particle size, mninumparticle size,
naX|nun1part|cIe S|ze or a conblnatlon thereof) can

o e o o




a sustained rate. I n one enbodi rrént, t he

sustai ned rel ease coating conprises at |east one water

i nsol ubl e conpound. The water insol uble conpound can

‘ﬁgz Rs/edporhobi ¢ pol ymer. The hydrophobic pok,g%gmgg}&”u
%e same as or different fromthe hydropho

pol ynmer used 30 in the sustained rel gase

system Exenpl ary hydrophobic pol yrrelgr‘ax resswﬁ'ﬁ §[ ég;ﬁyg(}ég

cel |l ul oses (e g. Cle al kyI cel | ul OseSaAttomeyDocketNo 107223.195W0O

car boxynet hyl cel I ul ose), other hydrophobic - 38 - US I

DOp8tiels 7iz8abuanthav\@ni 008 h 04 2G6ROTHA GERAM6/MYRA8&Band integrity of

TENEREe e
1 O 7 22 3. Rghdydeaioh of xeitian pame call svaer camipoasne gie (reeggity of non-

| |
1P S SRR B oo Rt one A s sl G deserived
5 acb¢reine Thot awtsfmsdl(aéorgof xapbiyginnwhs Basd widepgnl toh aeadagthan gum

r S. Or C om ac. C a
o PP S g parieT oL TR o el Rt foscer
adthax kartleanguinpattitlds wf Blgzalimhdor, Thétefotd Gon-Widf gaanatEistained

S5veget abl e 0ils xtupes thereof e hydr ophobi c
pol<jias opaeaes Supieng g]aﬁ*?ﬁ‘? lmfr%%lmnsmgéﬂavtg?rbw Paé{?qq?ﬂ of smaller
cehlerdgaafd/ OIQﬁedﬂrdﬁHﬂ)Hter &6l hydrars (Easte]_blﬁi BeQhets bobubthal gi@fllated

reI ease f tions ca coat with a water
O n&5t amff‘fi q Hlatni)qa agg ééﬁgélﬂfaga TS COTRPRISEG3Rthgn gyn particles

ab@fﬂ_ﬁrggxge%:ﬁge WRl/@ean diameter. The sustained rel ease
coati ng can furt her conprise at |east one plasticizer

such asFORF FRPIPeRS: Melpranulatian jvith nogradHequa pelvents includes a

pr @igydrafeofn¥ Qphoreﬂ@HﬁéSﬁdﬂ% Baerigd G0 an altylcBiMS! £Sopolymer of

t her eof . The sustai ned rel ease coafing can al so

c oprdicrangmethegertic avidesips aaxess sl ae zeinrhydipgenates yegetabe oils, and
15 POInYhARY bIMY %P{hb %}Qg%ﬁ,g) Ry A SRS éﬁ%wlms B8lGRL bR O the

or mxtures thereof The sustained release coat’ing can

coffgmpletiomwhencxpesed peangayismmsateliBrid- conpound 15 in an

amount {4, R0 Whert %’e%?anﬁﬂﬁbﬂ m@t?{%&)%f éﬁgicg Ipst et gpaﬁulatlon]_\i%lth

exanpl e, in an anount about 3%

sugthapohanl qtipyleelyless cmtsma gf ¥eathap gmapvpmcbel aft‘f@ts thehyfiratipn

co

D ePOAr Ry SO AR HlBRRTKIaRe Rmbforl e ol
20 c aflospge faryr anul at ed conposi ti on made, for exanple, by

dry or dr n

a1 oty B TSl OPcHBE, EhcP RARTFon it b GRAY oter

Wi adueeys sdhutign, alrechydtatibe it bemféctbii nsdilg][he agenfrpmahe zkmyteous

Sp %t%\' gﬂdr{ﬁ’e g é ?](gm wgll;tﬁan %/urrg\;}ll 9a flesser negh%‘iﬁle 5 gve% non-

pheroni zi ng agerit
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A drug is toxic, a higher-than-intended Cpax can lead to harmful side effects for the patient,
including death. As a consequence of this rapid release, less drug is available for
subsequent release, resulting in a lower-than-intended Ciin 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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The sustained release formulations described herein can, therefore, be used to
increase safety of drugs with potentially harmful effects at high concentrations and to
reduce abuse of drugs producing a euphoric effect, such as opioids. The formulations
described herein can also be used to reduce or prevent harm to a patient in situations
where a reduced level of a drug (e.g., lower than the therapeutically beneficial level) can
adversely affect the health of the patient. The formulations described herein can be useful
for formulation of narrow therapeutic range drugs, sometimes referred to as narrow
therapeutic index drugs.

If a formulation described herein is ingested with an alcoholic beverage, or
ingested by a patient prior to or after consumption of an alcoholic beverage, the
formulation will essentially retain its sustained release properties and will slowly release
the drug from the resulting hydrophilic gel matrix.

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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Additionally, because the drug is released slowly from a sustained release
formulation over an extended period of time, many sustained release formulations contain
relatively high amounts of the drug, Sustained release formulations containing high
amounts of drugs can be more harmful to a patient when they fail compared to immediate

25 release formulations, which generally contain smaller amounts of the drug. Therefore,
the drug formulations described herein can increase safety of drugs that can be harmful

and/or lethal at higher than therapeutically beneficial levels.

4.4. Sustained release delivery system

The sustained release delivery system comprises at least one hydrophilic

30 compound. In some embodiments, the hydrophilic compound is a gum, for example a
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pectins, acacia, karaya, alginates, agar, guar, hydroxypropyl guar, carrageenan, locust

bean gums, and gellan gums. Exemplary cellulose ethers include hydroxyalkyl celluloses
and carboxyalkyl celluloses, such as hydroxyethyl celluloses, hydroxypropyl celluloses,
hydroxypropylmethyl-celluloses, carboxy methylcelluloses, and mixtures thereof.
Exemplary acrylic resins include polymers and copolymers of acrylic acid, methacrylic
acid, methyl acrylate and methyl methacrylate. In some embodiments, the hydrophilic
compound is a gum, for example a heteropolysaccharide gum, such as a xanthan gum or
derivative thereof. Derivatives of xanthan gum include, for example, deacylated xanthan
gum, the carboxymethyl esters of xanthan gum, and the propylene glycol esters of
xanthan gum.

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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Exemplary cross-linking agents include homopolysaccharides. Exemplary
homopolysaccharides include galactomannan gums, such as guar gum, hydroxypropy!
guar gum, and locust bean gum. In some embodiments, the cross-linking agent is a locust
bean gum, a guar gum, or a derivative thereof. In other embodiments, the cross-linking
agent is an alginic acid derivative or a hydrocolloid. _

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

In some embodiments, the sustained release delivery system comprises one or
more cationic cross-linking compounds. In some embodiments, the cationic cross-linking
compound can be used instead of or in addition to the cross-linking agent. The cationic
cross-linking compound can be used in an amount sufficient to cross-link the hydrophilic
compound to form a gel matrix in the presence of liquids. The cationic cross-linking’
compound is present in the sustained release delivery system in an amount of about 0.5%
to about 30% by weight, or from about 5% to about 20% by weight.

Exemplary cationic cross-linking compounds include monovalent metal cations,
multivalent metal cations, and inorganic salts, including alkali metal and/or alkaline earth
metal sulfates, chlorides, borates, bromides, citrates, acetates, lactates, and mixtures
thereof. For example, the cationic cross-linking compound can be one or more of calcium
sulfate, sodium chloride, potassium sulfate, sodium carbonate, lithium chloride,
tripotassium phosphate, sodium borate, potassium bromide, potassium fluoride, sodium
bicarbonate, calcium chloride, magnesium chloride, sodium citrate, sodium acetate,
calcium lactate, magnesium sulfate, sodium fluoride, or mixtures thereof.

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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fast hydration of the compounds/agents and a gel matrix having a high gel strength.
These two propertics, which are needed to achieve a slow release gel matrix, are
maximized by the particular combination 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). For example,
hydrophilic compounds (e.g., xanthan gum) have excellent water-wicking properties that
provide fast hydration. The combination of hydrophilic compounds with materials that
are capable of cross-linking the rigid helical ordered structure of the hydrophilic
compound (e.g., cross-linking agents and/or cationic cross-linking compounds) thereby
act synergistically to provide a higher than expected viscosity (i.e., high gel strength) of
the gel matrix.

In some embodiments, the sustained release delivery system further comprises one
or more pharmaceutical diluents known in the art. Exemplary pharmaceutical diluents
include monosaccharides, disaccharides, polyhydric alcohols and mixtures thereof, such
as starch, lactose, dextrose, sucrose, microcrystalline cellulose, sorbitol, xylitol, fructose,
and mixtures thereof. In other embodiments, the pharmaceutical diluent is water-soluble,
such as lactose, dextrose, sucrose, or mixtures thereof. The ratio of pharmaceutical
diluent to hydrophilic compound is generally from about 1:8 to about 8:1, or from about
1:3 to about 3:1. The sustained release delivery system generally comprises one or more
pharmaceutical diluents in an amount of about 20% to about 80% by weight, for example
about 35% by weight. In other embodiments, the sustained release delivery system
comprises one or more pharmaceutical diluents in an amount of about 40% to about 80%
by weight.

In some embodiments, the sustained release delivery system further comprises one
or more hydrophobic polymers. The hydrophobic polymers can be used in an amount
sufficient to slow the hydration of the hydrophilic compound without disrupting it. For
example, the hydrophobic polymer may be present in the sustained release delivery
system in an amount of about 0.5% to about 20% by weight, in an amount of about 2% to
about 10% by weight, in an amount of about 3% to about 7% by weight, or in an amount

of about 5% by weight.
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wetting agents (such as polyethoxylated castor oil, polyethoxylated hydrogenated castor

oil, polyethoxylated fatty acid from castor oil, polyethoxylated fatty acid from
hydrogenated castor oil), one or more lubricants (such as magnesium stearate), one or
more buffering agents, one or more colorants, and/or other conventional ingredients.

In some embodiments, the robust sustained release formulations comprising a
drug are solid dosage formulations, such as orally administrable solid dosage
formulations, for example, tablets, capsules comprising a plurality of grangles, sublingual
tablets, powders, or granules. In some embodiments, the orally administrable solid
dosage formulations are tablets. The tablets optionally comprise an enteric coating or a

hydrophobic coating.

4.5. Robust sustained release formulations comprising oxymorphone

In one embodiment, the robust sustained release formulations described herein
comprise an analgesically effective amount of oxymorphone or a pharmaceutically
acceptable salt thereof,

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

The robust sustained release formulations of oxymorphone are administered in an

amount sufficient to alleviate pain for an extended period of time, for example, for a
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period of about § hours to about 24 hours, or for a period of about 12 hours to about 24
hours.

The oxymorphone sustained release oral solid dosage formulations described
herein can be administered four times a day, three times a day, twice daily, or once daily.
In certain embodiments, upon oral ingestion of the robust sustained release

formulation comprising oxymorphone and contact of this formulation with
gastrointestinal fluids, the robust sustained release formulation swells and gels to form a
hydrophilic ge! matrix from which the oxymorphone is released. The swelling of the gel
matrix causes a reduction in the bulk density of the formulation and provides the
buoyancy necessary to allow the gel matrix to float on the stomach contents to provide a
slow delivery of the oxymorphone. The hydrophilic matrix, the size of which is
dependent upon the size of the original formulation, can swell considerably and become
obstructed near the opening of the pylorus. Because the oxymorphone is dispersed
throughout the formulation (and consequently throughout the gel matrix), a constant
amount of oxymorphone is released per unit time in vivo by dispersion or erosion of the
outer portions of the hydrophilic gel matrix. The process continues, with the gel matrix
remaining buoyant in the stomach, until substantially all of the oxymorphone is released.

In certain embodiments, the chemistry of certain of the componenté 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 oxymorphone and the pH changes along the length of the
gastrointestinal tract. Moreover, the chemistry of the components is believed to be
similar to certain known muco-adhesive substances, such as polycarbophil. Muco-
adhesive properties are desirable for buccal delivery systems. Thus, the robust sustained
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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( tablopieY mg to about 80 mg of oxymorphone hydrochloride; and from about 80 mg to

about 200 mg of a sustained release delivery system, or from about 120 mg to about 200
mg of a sustained release delivery system, or about 160 mg of a sustained release delivery
system; where the sustained release delivery system comprises 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 having at least about 30% of particles smaller than about 53 microns in diameter, or
about 25% xanthan gum with at least about 30% of particles smaller than about 53
microns in diameter; from about 20 to about 55% dextrose, or about 35% dextrose; from
about 5 to about 20% calcium sulfate dihydrate, or about 10% calcium sulfate dihydrate;
and from about 2 to 10% ethyl cellulose, or about 5% ethyl cellulose.

Other embodiments provide robust sustained release solid dosage formulations
comprising from about 1 mg to about 200 mg of oxymorphone hydrochloride, or from
about 5 mg to about 80 mg of oxymorphone hydrochloride; and from about 80 mg to
about 200 mg of a sustained release delivery system, or from about 120 mg to about 200
mg of a sustained release delivery system, or about 160 mg of a sustained release delivery
system; where the sustained release delivery system comprises from about 8.3 to about
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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Some embodiments provide robust sustained release solid dosage formulations
comprising from about 1 mg to about 200 mg of oxymorphone hydrochloride, or from
about 5 mg to about 80 mg of oxymorphone hydrochloride; and from about 200 mg to
about 420 mg of a sustained release delivery system, or from about 300 mg to about 420
mg of a sustained release delivery system, or about 360 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 having at least about 30% of particles smaller than about 53 microns in
diameter, or about 25% xanthan gum with at least about 30% of particles smaller than
about 53 microns in diameter; from about 20 to about 55% dextrose, or about 35%
dextrose; from about 5 to about 20% calcium sulfate dihydrate, or about 10% calcium
sulfate dihydrate; and from about 2 to 10% ethyl cellulose, or about 5% ethyl cellulose.

Other embodiments provide robust sustained release solid dosage formulations
comprising from about 1 mg to about 200 mg of oxymorphone hydrochloride, or from
about 5 mg to about 80 mg of oxymorphone hydrochloride; and from about 200 mg to
about 420 mg of a sustained release delivery system, or from about 300 mg to about 420
mg of a sustained release delivery system, or about 360 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 10% ethyl cellulose, or about 5% ethy! 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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The robust sustained release formulations described herein can be prepared by wet
granulation methods. The solid dosage forms described herein can be prepared by direct
compression or by wet granulation of the formulations.

In some embodiments, the sustained release formulations are manufactured bya
wet granulation technique. In the wet granulation technique, the components (e.g.,
hydrophilic compounds such a xanthan gum, cross-linking agents, pharmaceutical

. diluents, cationic cross-linking compoundé, hydrophobic polymers, etc.) are mixed
together and then moistened with one or more liquids (e. &, water, propylene glycol,
glycerol, alcohol) to produce a moistened mass that is subsequently dried. The dried
mass is then milled with conventional equipment into granules of the sustained release
delivery system. Thereafter, the sustained release delivery system is mixed in the desired
amounts with the drug and, optionally, one or more wetting agents, one or more
lubricants, one or more buffering agents, one or more coloring agents, or other
conventional ingredients, to produce a granulated composition. The sustained release
delivery system and the drug can be biended with, for example, a high shear mixer. The
dmug can be finely and homogeneously dispersed in the sustained release delivery system.
The granulated composition, in an amount sufficient to make a uniform batch of tablets, is
subjected to tableting in a conventional production scale tableting machine at normal
compression pressures, I.e., about 2,000-16,000 psi. The mixture should not be
compressed to a point where there is subsequent difficulty with hydration upon exposure

to liquids. Exemplary methods for preparing sustained release delivery systems are
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1ntegr1ty of the sustamed releasc formulations and solid dosage forms prepared by wet-

10 granulation with a non-aqueous solvent. For example, if the xanthan gum used to make
the formulation contains less than a certain fraction (e.g., about 30%) of small xanthan
gum particles, the sustained release formulation is prone to failure. When the fraction
of small xanthan gum particles used to make the formulation meets or exceeds certain
threshold value, the formulations are robust and not prone to failure. For example, once a

15 threshold fraction of about 30% of xanthan gum particles smaller than 53 microns in
diameter is met or exceeded, no change in robustness and integrity of the formulation and
solid dosage form is observed (see Table 4).

It will be apparent to one skilled in the art that other combinations of xanthan gum
particle sizes and threshold fractions may also be used to manufacture robust sustained

20  release formulations described herein. For example, a 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

25  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

30 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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does not appear to affect the robustness and integrity of the sustained release formulation
and the solid dosage form (see Table 5).

The average particle size of the pharmaceutical formulations before tableting is
from about 50 microns to about 400 microns, or from about 185 microns to about 265
microns. The average density of the pharmaceutical formulations is from about 0.3 g/ml
to about 0.8 g/ml, or from about 0.5 g/ml to about 0.7 g/ml. The tablets formed from the
pharmaceutical formulations are generally from about 6 to about 8 kg hardness.

When the tableting step in making the solid dosage formulation is performed
using wet granulation instead of direct compression, the particle size of the hydrophilic
compound (e.g., xanthan gum) does not affect the robustness and dissolution properties of
the solid dosage form.

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

In one embodiment, the sustained release coating comprises at least one water
insoluble compound. The water insoluble compound can be a hydrophobic polymer. The
hydrophobic polymer can be the same as or différent from the hydrophobic polymer used
in the sustained release delivery system. Exemplary hydrophobic polymers include alkyl
celluloses (e.g., Ci.s alkyl celluloses, carboxymethylcellulose), other hydrophobic
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15  in an amount from about 1% to about 6% by weight, for example, in an amount of about

£

3% by weight.

The sustained release coating can be applied to the drug core by spraying an
aqueous dispersion of the water insoluble compound onto the drug core. The drug core
can be a granulated composition made, for example, by dry or wet granulation of mixed

20  powders of drug and at least one binding agent; by coating an inert bead with an drug and
at least one binding agent; or by spheronizing mixed powders of an drug and at least one
spheronizing égent. Exemplary binding agents include hydroxypropylmethylcelluloses.
Exemplary spheronizing agents include microcrystalline celluloses. The inner core can
be a tablet made by compressing the granules or by compressing a powder comprising a

25  drug.

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

30 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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HC1, USP (ng) 40 TI MERx-NO sustai ned rel ease delivery
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wei ght of uncoated drug product 222 Met hyl paraben
0. 08140 Opadry (colored) 8.388 Opadrx geg ﬁaq&;beEN 1€‘V919152170US

Total theoretical weight of final H8ebosit: October 10, 2006
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powder ed sustained rel ease oxynorphone tablets Tablets
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t h&cﬂﬁdd‘fjereﬁxt Ihaay bf)wl?_’le Et?de,lmélhﬁddset‘ihtﬂd : mbﬂ'egld ﬂﬁ\ﬁdlﬂposvms

t stirre

 ERBR BB 50 Disafied e e St demribgerei. e
r egﬂxdnblllﬁ'ge mt&d @\Flthviﬂﬁ'dﬂipﬁlﬂle E:Gﬁﬂg o nidy Blapslied3b8%e or beneath
et hano

and then dilute
P il dmy fbou o REA: T YRR SRoEi A e or 200ve o
ebéﬂeamtth@éhténﬁs:batlrigh @xélﬁﬁwytﬂyﬂ@pmﬁw@ﬁmg@& xgingdoer sed
or

ﬂcir%mpé@etﬁ @et hanol and stirred seconds.
I

luloge-r esul ting sol ution was all owed to

S et f 0W1t115utﬁht61hﬂu@g§to e beuf tyahh ehebiy df @{quv&xhé@ %FJ)h &al 1ngest10n
Fer filter. érmrphone recovery fromthe tered

the dpissusiaBedrskkasfomulasion gnd pmtschet th@@xm@gqlqmgwlév
Z%E&@ﬁeéshna?ﬁ@&dgtﬁe SR iHAN rebdaSe BrikMafis! s%@eil?ﬁndsg%ts t@?on%?éo

rim Recovery of oxynorphone fromeach test 1s shown
i Rydraphikic gel matrixqfrem which thedmugis vetepse, 1The swelling of the gel matrix

causes a reduction in the bulk density of the formulation and provides the buoyancy
necessary to allow the gel matrix to float on the stomach contents to provide a slow
delivery of the drug. The hydrophilic matrix, the size of which is dependent upon the size
of the original formulation, can swell considerably and become obstructed near the
opening of the pylorus. Because the drug is dispersed throughout the formulation (and
consequently throughout the gel matrix), a constant amount of drug can be released per
unit time in vivo by dispersion or erosion of the outer portions of the hydrophilic gel
matrix. This phenomenon is referred to as a zero order release profile or zero order
kinetics. The process continues, with the gel matrix remaining buoyant in the stomach,
until substantially all of the drug is released.

Without intending to be bound by any theory of the invention, the chemistry of
certain of the components of the formulation, such as the hydrophilic compound (e.g.,
xanthan gum), is such that the components are considered to be self-buffering agents
which are substantially insensitive to the solubility of the drugs and the pH changes along
the length of the gastrointestinal tract. Moreover, the chemistry of the components is
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EV 919152170 US Date of Deposit: Cctober 10, 2006
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oS0 Ot} 2R o RPSEDLEERER o
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ot oxi o prifo frBRRR Rk Dotk e nfiREld i agnesive
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po gustained r L ease 4 ne t.abl et

e L L N T P S R
| eleretid8986nsfant rhte of delivieryl af sheakrgspass t hrough a #270

mesh sieve, therefore, resist extraction in nore than

10 one potenti 7. dirafidnesc efrabug susfxinsdrdeale formulations
Di ssolution profiles of sustained rel ease oxynor phone
15t abl &hs r¢hﬁ1sttsn&talm@l@bn@efomiulajmea@gsehé dqsegngbhnsdeharb@d herein

S:Jazg géreg.g Gor fgllgg.\za?f%n %Qcéﬂ?s t?lé)ﬁgpé’ %’H&gg ﬂBl pg §% g’f a fg{rxéulatlon
vveffaémpeTh@fonedatmms sut ®lldfd05.b26 foaink ectrsprlsmgﬁmé)forrhulation@ ddshlibed

kﬁ#r@ﬁ] e%gé}@ir}% lgr 1&‘1[1\1%%% é'QJCHBm a%mzilrtustél%?g glr%o/ gig Igjosé1 9 I{Sk to

anol concentr at ‘one re
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remai.ned Jntact throughout the dissolution tests in
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The robust sustained release formulations and solid dosage forms described herein

are useful for treating a condition (e.g., pain), by prescribing and/or administering a
therapeutically effective amount of the robust sustained release formulations of the drug

20  (e.g., an opioid such as oxymorphone) to a patient who could consume ethanol while
being treated with the drug. A therapeutically effective amount is an amount sufficient to
eliminate the condition or to alleviate the condition (i.e., reduce the symptoms compared
to the symptoms present prior to administration of the robust sustained release
formulation).

25 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

30 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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concentrations of oxynorphone rel eased are shown in
Table | OA. Simlarity factors (f2) for the ethanol
di ssol ution nedi a against the 0.1N MCl medi um were
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25

ndi cate that the drug release rate is inver

correlated with the anpunt of et hanpéx Jeﬂwfaﬁ‘ﬁabemo. EV 919152170 US
di ssol ution nedium (Table 10B). An i ner €BREofiDEposit: October 10, 2006

25et hanol content of the dissol uti on negbrdsDaexeeoal @by 195wo
decreased the drug release rate. - 52 - US| DOCS .
58507ig Agsage fonns dergBp@idsrE0 AbE kil spofoslagegpscaiipr plesmaceutical

kSR 0, R B9 B . o

Reisstiryctionsf forlisssol uti on experiments are sunmmari zed in
Tabl e 10A. Tabl e 10A Medi um Mean % oxynor phone

rel eased (n=12) O hrs 0.55.7%&%%%%52 hrs 4 hrs 8 lirs
12 hrs 0.1N HC1 22 33 49 RSD % . 3.2 2.7
L8 1.0 ﬂxe@ollowing examples are for purposes of illustration only and are not intended
to limit the scope of the appended claims,
Some experiments were performed with albuterol sulfate, which has dosage,
solubility and other physicochemical properties similar to opioids, such as oxymorphone

and oxycodone.

Example 1

Preparation of TIMERx-N® sustained release

delivery system using ethanol/ethylcellulose granulation

Lots of TIMERx-N® sustained release delivery system were prepared according
to the procedures related to those identified in U.S. Patent Nos. 4,994,276, 5,128,143 and
5,554,387, incorporated herein by reference in their entirety.

Lots of xanthan gum (Jungbunzlauer, Perhoven, Austria or CP Kelco, Chicago,
IL) were particle-size tested using a series of mesh sieves. These sieves included a #270
mesh sieve, which allowed particles smaller than 53 microns in diameter to pass through
(fine particles). The weight fraction of xanthan gum particles passing through the sieves .
(i.e., fraction of fine xanthan gum) was determined. Batches with known fractions of fine
xanthan gum particles were then prepared. TIMERx-N® was prepared by dry blending
the requisite amounts of xanthan gum, locust bean gum, calcium sulfate, and dextrose in a
high speed mixer/granulator for 3 minutes. A slurry of hydrophobic polymer
(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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0.6 Range 21-23 32-35 48-50 69-71 96-97 101-102 4%
Et hanol 0 22 33 49 69 96 102 RSD % 0 3.3 3.0 2.5 2.0
1.6 1.8 Range 0 21-23 31-34 46-50 66-70 93-99 99-106

0
\N%QZ{WS/J&OG%S PCT/US2006/039923

Express Mail Label No. EV 919152170 US
Date of Deposit: October 10, 2006
Attorney Docket No.: 107223.195WO

Table 1

TIMERx-N® Composition

Component %
1. Xanthan Gum 25
2. Locust Bean Gum 25
3, Calcium Sulfate 10
4., Dextrose 35
5. Ethyl Cellulose 5
6. Ethyl Alcohol ~20%

*removed during processing

Example 2
5 Preparation of TIMERx-MS50A® sustained release

delivery system using water granulation

Lots of TIMERx-M50A® sustained release delivery system were prepared
according to the procedures related to those identified in U.S. Patent No. 5,399,358,
incorporated herein by reference in its entirety.

10 Xanthan gum batches with known fractions of fine particles were prepared
according to Example 1. TIMERx-M50A® was prepared by dry blending the requisite
amounts of xanthan gum, locust bean gum, calcium sulfate, and mannitol in a high speed
mixer/granulator for 3 minutes. While running choppers/impellers, water was added to
the dry blended mixture, and the mixture was granulated for another 3 minutes. The

15  granulation was then dried in a fluid bed dryer to a loss on drying (LOD) of less than
about 6% by weight. Typical LOD was between ~3-5%. The granulation was then
milled using a 0.065” screen. The ingredients of the sustained release delivery system are

set forth in Table 2.
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42 61 89 100 Ethanol _ <:: 2.1 2.4 2.52.92.01.9%
RSD* 17-18 27-29 40-45 59-66 86-93 97-103 40% 0 '0 O
15 24 37 54 78 94 Ethanol 6.0 2.2 1.8 1.9 2,3 3.2

WO 2008/045060 PCT/US2006/039923

Express Mail Label No. EV 919152170 US
Date of Deposit: October 10, 2006
Attorney Docket No.: 107223.195WO

Table 2
TIMERx-M50A® Composition

Component %
Xanthan Gum 20
Locust Bean Gum 30
Mannitol 40
Calcium Sulfate 10
Water ~30-40*

*removed during processing

Example 3

5 Preparation of sustained release formulations and solid

dosage forms with variable amounts of fine xanthan gum

A sustained release formulation was prepared by screening albuterol sulfate,
ProSolv SMCC® 90 (Silicified Microcrystalline Cellulose, JRS Pharma LP, Patterson,
New York) and TIMERx-N® or TIMERx-M50A® separately through a #20 mesh sieve.
10  The albuterol sulfate, ProSolv SMCC® 90 and either TIMERx-N® or TIMERx-M50A®,
prepared according to Examples 1 and 2, respectively, were blended for 11 minutes in a
Patterson-Kelley P/K Blendmaster V-Blender. Pruv™ (Sodijum Stearyl Fumarate, NF,
JRS Pharma LP, Patterson, New York) was added to this mixture and the mixture was
blended for five minutes. The blended granulation was compressed to 224.0 mg and ~11
15  Kp hardness on a tablet press using 5/16” round standard concave beveled edge tooling.

The final tablet composition is listed in the Table 3.

Table 3
Tablet Composition
Component %o mg/tablet
Albuterol sulfate 17.9 40.0
TIMERX-N® or TIMERx-MS5S0A® 71.4 160.0
ProSolv SMCC® 90 8.9 20.0
Pruy™ 1.8 4.0
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4@%%abletsarint cvalmipdsib® BUSBiApphratus 2 isselutior tegtérdy 99l of 50 mM

di ssol. ution profidle 4 n :

- apaaui AR RSt B TR G REP e S D& Gercs of
Mesthples St%beitlanal. vafd ittdnenmodt pAdeemtinetdioterRbs| fat 4 pasiod of up to
0. %N HCL 97 60 45 - - 53 - usloocs 5877825v1 WO
2088PYH5060PCT/ US2006/ 039923 Express Mai|l Label No. EV

919152 by ffSadedbealinhibléle pasmbnitofat inRe-HPO.C Bdge Waters

e O RS R R Bty e

WEW(GMTM C18 (4 x 3.0 mm) guard column. Monitoring v:/avelength was set to 226
nm. The mobile phase consisted of buffer: acetonitrile:methanol in 85:10:5 v/v ratios.
The buffer consisted of 1 mL triethylamine and 1 mL trifluoroacetic acid in 1 L of H;O.
The column temperature was 30°C and the flow rate was set to 1.5 mL/min. To
determine the percentage of drug released at each timepoint, the concentration of the
sample taken at that timepoint was compared to the concentration of a standard solution.
The standard solution was prepared by dissolving 45 mg of albuterol sulfate in 100 mL of
50 mM potassium phosphate buffer (pH 4.5) and then taking 5 mL of this solution and
diluting it to 50 mL with more of 50 mM potassium phosphate buffer (pH 4.5).

Results of dissolution experiments with tablets made with alcohol/ethylcellulose-

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

are shown in Table 4.
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4.200 1.115 0.000 0.25 hr 316.248 269. 400 255. 910
686.880 0.5 hr 1218.988 1067.048 1307.611 1968. 407
0.75 hr 1572.360 1469.992 2067. 158 2520.593 1 hr

A0 1556. 372 2135.500 2630.867 1.5 hrs 4726720039923
v%%ss?seo 2352. 500 2746.200 2 hrs 1930. 840 194§/§§%
2442.000 2466.000 3 hrs 1694. 800 1854,04Qn2d78e 5%y 919152170 US

Date of Deposit: October 10, 2006
Attorney Docket No.;: 107223.195WO

Table 5
Sustained release % albuterol sulfate released
delivery system
TIMERx-M50A® (water- granulated)
Xanthan gum
particle size < #80 mesh <#200 mesh
(<180 microns) (<75 microns)
Time _
0.5 hr 17.5 19.8
1 hr 29.5 29.9
2 hrs 47.6 45.4
3 hrs 62.6 58.1
4 hrs 74.2 68.6
6 hrs 88.4 83.0
8 hrs 96.8 . 91.6
10 hrs 101.0 96.5
12 hrs 103.4 99.0
14 hrs 104.8 99.9

Tablets made by direct compression of water-granulated TIMERx-M50A®
formulations comprising xanthan gum are not sensitive to xanthan gum particle size. The
data in Table 5 indicate that there appears to be no substantial difference between the

5  dissolution profiles of tablets made with xanthan gum having particle size of less than 180
microns and less than 75 microns when xanthan gum is granulated with water in the
process of making the formulation. '

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

10  different fractions of #270 (fine) mesh xanthan gum particles.
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2556. 667 4 hrs 1450.800 1754.880 1838.400 2416.000 5
hrs 1800. 600 2002. 400 1768. 700 2402.533 6 hrs 1681. 080
1877.440 1591. 350 1944.933 8 hrs 1262. 880 1517. 480

woRgsebky1061. 200 10 hrs 1002. 800 1187. 000 1%@%82%,96{%;9923

10

15

889. 200 12 hrs 1429.316 1489. 280 1420. 050 12
hrs 876.800 872. 760 958.400 854. 067 24 hr

Kpretl Mail Label No. EV 919152170 US
Date of Deposit: October 10, 2006
Attorney Docket No.: 107223.195WO

Table 6
Sustained % albuterol sulfate released
release
delivery TIMERx-N® (ethanol/ethylcellulose-granulated)
system
Fraction
of fine 27.9% 279% 34.8% 42.0%
xanthan | (tablet made (tablet (tablet made | (tablet made
gum by direct made by by direct by direct
compression) wet compression) | compression)
Time granulation)
0.5 hr 80.1 17.3 17.2 17.9
1 hr 92.8 25.6 28.7 29.0
2 hrs 39.2 452 46.3
3 hrs 50.7 57.8 59.7
4 hrs 59.6 68.0 70.5
6 hrs 72.5 82.6 83.9
8 hrs 81.2 91.7 92.1
10 hrs 88.1 97.2 97.2
12 hrs 91.9 100.5 99.2
14 hrs 102.7 99.7

Comparison of dissolution profiles of tablets comprising TIMERx-N® that were
manufactured either using direct compression or wet granulation in the tableting step,
shows that robustness of tablets appears to be sensitive to xanthan gun particle size when
the tablets are manufactured 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 albutero} 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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443. 872 451.920 403. 305 407.933 36 hrs 254.988 238.020
241.980 261.647 48 hrs 95.180 99.976 85.675 116. 207
Statistical analyses of the pharnmacokinetic paraneters

‘%ﬁﬂﬁ%ﬁfﬁm ed in Table 12. - 55 - US | DQOCS §§g@§%ﬁ?\<@9923

045060PCT/ US2006/ 039923 Expregs I\/iliol Labe
EV 919152170 US Date of Deposit: Cctober ,
Attorney Docket No.: 107223.195W Tab‘?"éﬂ’%g’a”Labe‘No'EV919152170US

it: Optober 10, 2006
Phar macol dneti ¢ paraneter (SD) Oxymor phoy at%%%ggz(g: 7993155
(excludi ng subjects that vomted) 40% ethanol Yo

et handd! ofldissetuian 0 the fresdnbasfalcoGha X, 1 M IOy as&béenX0 @ mic the
256&%ological environment of upper GI tract/stomach area, where the sustained release
formulation first begins to release the drug.
Dissolution experiments were performed using a USP II Type dissolution
5 appératus according to methods described above. Results of dissolution experiments with
tablets made with alcohol/ethylcellulose-granulated TIMERx-N® comprising xanthan

gum with different particle size distributions are shown in Table 7.

Table 7
S:::Z‘:::d % albuterol sulfate released
(’S;I;Z:;]y TIMERx-N® (ethanol/ethylcellulose-granulated)
Fraction of
fine
xanthan o o o/ :
gumin | 28%in 230/: o 3i5n/ ° | 35%in | 42%in | 42%in | 86%in 820/2 "
diflitg;lut:zn buffer Ethanol buffer Ethanol buffer Ethanol buffer Ethanol
Time
0.5 hr 98.5 100.0 15.7 28.8 18.7 16.1 17.8 15.8
1 hr 99.9 101.2 26.8 38.1 29.6 25.5 275 24.1
2 hrs 99.8 99.5 45.2 51.5 46.9 40.3 45.1 34.9
3 hrs 99.8 99.5 58.7 63.6 60.2 53.0 57.9 44.6
4 hrs 99.8 99.5 69.6 76.9 70.9 63.7 67.7 52.5
6 hrs 99.8 99.5 86.5 92.8 85.4 78.0 81.5 66.0
8 hrs 99.8 99.5 96.8 99,0 94.2 87.6 89.4 74.2
10 hrs 99.8 99.5 103.3 101.7 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
10 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

15 formulations containing between about 35% and about 86% of fine xanthan gum
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particles, although the formulation containing about 86% of fine xanthan gum particles
dissolved slightly slower in 40% ethanol solution than in a standard buffer.

Therefore, formulations comprising about 30% or more of fine xanthan gum,
exhibit robust dissolution properties, and dissolve in a sustained release manner in the

5  presence and absence of beverage-strength ethanol.

Example 6
Preparation of robust sustained release oxymorphone formulations

and solid dosage forms
A controlled release delivery system was prepared by dry blending xanthan gum,

10 locust bean gum, calcium sulfate dihydrate, and dextrose in a high speed

mixed/granulator for a few minutes. A slurry was prepared by mixing ethyl cellulose

with alcohol. While running choppers/impellers, the slurry 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 8A
Excipient % of Formulation
Locust Bean Gum, FCC 25.0
Xanthan Gum, NF 25.0
Dextrose, USP 35.0
Calcium Sulfate Dihydrate, NF 10.0
Ethylcellulose, NF 5.0
Alcohol, SD3A (Anyhdrous) (10)
Total 100.0

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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Table 8B
Component Amount per tablet
[mg]
Oxymorphone HCI, USP (mg) 40
TIMERx-N® sustained release delivery system 160
Silicified microcrystalline cellulose, N.F. 20
Sodium stearyl fumarate, N.F. 2
Total theoretical weight of uncoated drug product 222
Methylparaben 0.08140
Opadry (colored) 8.88
Opadry (clear) 1.11
Total theoretical weight of final drug product 232.07
(coated)
Example 7

Extraction-resistance of powdered sustained release oxymorphone tablets

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

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

Recovery of oxymorphone from each test is shown in Table 9.
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Example 8
Dissolution profiles of sustained release oxymorphone

tablets in the presence of beverage-strength ethanol

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

Tablets remained intact throughout the dissolution tests in all media. Mean
concentrations of oxymorphone released are shown in Table 10A. Similarity factors (f3)
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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Results of dissolution experiments are summarized in Table 10A.

Table 10A
Medium Mean % oxymorphone released (n=12)

O hrs | 0.5hrs 1hr 2 hrs 4 hrs 8 hrs 12 hrs
0.INHQl 0 22 33 49 70 97 102
RSD %¥ 0 32 2.7 1.8 1.0 0.6 0.6
Range 0 21-23 32-35 4850 69-71 96-97 101-102
4% Ethanol 0 22 33 49 69 26 102
RSD %* 0 33 3.0 2.5 2.0 1.6 1.8
Range 0 21-23 31-34 46-50 66-70 93.99 99-106
20% 0 18 28 42 61 89 100
Ethanol 0 2.1 2.4 2.5 2.9 2.0 1.9
% RSD* 0 17-18 27-29 40-45 59-66 86-93 97-103
40% 0 15 24 37 54 78 94
Ethanol 0 6.0 2.2 1.8 1.9 23 3.2
RSD %* 0 14-18 23-25 35-38 52-56 74-81 90-101

* RSD = Relative Standard Deviation

The presence of up to 40% ethanol did not significantly affect the dissolution
5 profile of sustained release 40 mg oxymorphone tablets. The presence of 4% ethanol had
an insignificant effect on the dissolution profile of 40 mg sustained release oxymorphone
tablets compared to their dissolution profile in the absence of ethanol. Oxymorphone
release was inversely correlated with the amount of ethanol in the dissolution medium,
Presence of 20% and 40% ethanol in the dissolution medium slowed down the release of
10 oxymorphone, which was still released in a controlled manner. No dose dumping was
observed at concentrations of ethanol between 0% and 40%. Therefore, tablets with
sustained release formulations described herein release oxymorphone in a controlled |
manner in the presence of up to at least 40% ethanol.
Table 10B

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

solutions
Medium 4% ethanol 20% ethanol 40% ethanol
Relative to 0.1N 97 60 45
HC)
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Similarity factors for ethanol-containing media relative to 0.1N HCl medium (0%
ethanol) were 97, 60 and 45 for the 4%, 20% and 40% ethanol solutions, respectively.
Thus, oxymorphone tablets resist beverage strength concentrations of ethanol and do not

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

Example 9
Effect of ethanol on bioavailability of oxymorphone from

sustained release oxymorphone tablets

Healthy volunteers were used in a study to assess the pharmacokinetics of
oxymorphone 40 mg sustained release tablets when co-administered with 240 mL of
40%, 20%, 4%, and 0% (water) ethanol.

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

Oxymorphone 40 mg sustained release tablets were administered on four separate
occasions with 240 mL oft 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 Cumax, AUCo., and
AUC.ir 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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treatment A (40% ethanol) and 5 subjects who vomited between 0-12 hours on treatment
B (20%) ethanol. There were no subjects who vomited on treatments C (4% ethanol) or
D (0% ethanol). Mean plasma concentration-time data for each treatment, excluding

subject data from a treatment if the subject vomited, are shown in Table 11.

5 Table 11
Mean oxymorphone plasma concentrations (excluding subjects with emesis) [pg/ml]
Time (hr) 0% ethanol 4% ethanol 20% ethanol 40% ethanol
(N=25) =25) (N=20) N=15)
0 hr 0.000 4.200 1.115 - 0.000
0.25br 316.248 269.400 255.910 686.880
0.5 hr 1218.988 1067.048 1307.611 1968.407
0.75 br 1572.360 1469.992 2067.158 2520.593
1hr 1716.480 1556.372 2135.500 2630.867
1.5 hrs 1726.720 1785.560 2352.500 2746.200
2 hrs 1930.840 1944.920 2442.000 2466.000
3 hrs 1694.800 1854.040 2179.750 2556.667
4 hrs 1450.800 1754.880 1838.400 2416.000
5 hrs 1800.600 2002.400 1768.700 2402.533
6 hrs 1681.080 1877.440 1591.350 1944.933
8 hrs 1262.880 1517.480 1359.550 1061.200
10 lrs 1002.800 1187.000 ~ 1162.000 889.200
12 hrs 1429.316 1489.280 1420.050 1223.667
16 hrs 876.800 872.760 958.400 854.067
24 lirs 443.872 451.920 403.305 407.933
36 hrs 254.988 238.020 241.980 261.647
48 hrs 05.180 99.976 85.675 116.207

Statistical analyses of the pharmacokinetic parameters are presented in Table 12.
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(0.75-6.0) {0.75-8.0) (1.0-12.0) (0.5-12.0)
AUCy., pgh/mL 36385 35389 35146 33350
(12441) (11495) (12534) (11864)
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Geometric mean ratios (GMR) and 90% CI for those treatments in which subjects

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

Table 13
Oxymorphone treatment
Pharmacokinetic 40% ethanol 20% ethanol/0% ethanol 4% ethanol/0% ethanol
Parameter /0% ethanol
Ratio 90% CI 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

AUCp.ins 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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for the 4% and 0% ethanol treatments and 12 hours for all four treatments. Although the
40% ethanol treatment mean plasma concentration was higher than 0%, 4%, or 20% from
0.5 to 6 hours, the concentration then declined and was lower than the other three
treatments at 8 to 12 hours. Cpax was the only pharmacokinetic parameter that appeared
to be directly related to the ethanol treatment (Table 12). From the ratios shown in Table

13, it can be seen that the increases in Cyx were 70%, 31%, and 7% for the 40% ethanol,

20% ethanol and 4% ethanol treatments, respectively, compared to the 0% ethanol

treatment. Changes in AUCy., and AUC,.iys ranged from 1% to 13% for the ethanol

treatments compared to 0% ethanol (Table 13). Other than Cpay, no significant

differences for the pharmacokinetic parameters were observed among various treatments,

Analysis of all subjects regardless of whether they vomited is presented in Tables

14 and 15, Mean plasma concentration-time data for each treatment, without any

exclusions for vomiting, are shown in Table 14.

Table 14
Mean oxymorphone plasma concentrations (including subjects who vomited)
[pg/ml]
M 0 0, [1)
'I(‘;lr:n)e 0 /: Neilzlg;ol 4% ethanol (N=25) 20 & itzhsa)nol 40 (&e:tzhsz;nol
0hr 0.000 4.200 0.892 0.000
0.25 br 316.248 269.400 205.892 544.828
0.5hr 1218.988 1067.048 1090.458 1775.428
0.75 r 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 1944.920 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

USIDOCS 5877825v1
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was the only pharmacokinetic parameter that appeared to be directly related to the ethanol
treatment (Table 15).

max

Table 15
Mean Oxymorphone treatment (including subjects who vomited, N=25)
Pharmacokinetic | 490, ethanol | 20% ethanol 4% ethanol 0% ethanol
Parameter (SD)
Crnaxs pg/mL 4124 2815 2564 2373
(2251) (1227) (1037) (870)
Toax 1.50 2.0 3.0 2.0
(0.75-6.0) (0.75-8.0) (1.0-12.0) - (0.5-12.0)
AUCy,, pg /ml 33677 31815 35146 33350
(13772) (13456) (12533) (11864)
AUCg.ns, pg h/ml 37128? 34677° 37551 36034
(14803) (13432) (13452) (11388)
ty, h 11.7° 9.9 10.4 10.7
(4.5) (3.1 4.1 4.7)
N 25 25 25 25
’n=22
n=23

10

GMR data shown in Table 16 indicate that increases in Crax 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 AUCq.; and AUCy.ins ranged from -
10% to 7% for the ethanol treatments as compared to 0% ethanol (Table 16). The 40%

15 and 20% Cpax, AUCo..and AUC.is increases were lower when subjects who vomited

were included.
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1.26 Exanple 10 Ef fect of food on

Wi RaYdkeeabi | ity of 40 ng sustained rel ease oxyBsRNRG23
S5tablets and 4 x 10 ng oxynorphone i nmedi ate rel ease
tabl ets A study was perforned in health
vol unteers to assessyt he effect of f& Mesbﬁteéﬁée'm EV91913%573(}{)§
bi oavail ability of sustained rel ease 40,44 @gpﬂé 1 195W0
tabl ets and oxynot phone i medi ate rel ease ta

(4x10 ng). The study design wasleder andom zed,

l ahal S nr1| e rlnco fowr-pneriod crossover in 28
openrrabet pe

subj ect s. memrmnowmémmﬁmemsyﬁibﬁm @dlo Mnlteal RA3E

10 B oo, nh faaaaa¥all ai-a ra ease

tabl C L anu 4 LU 11 OAyTTOT Tt ||\, HeG+H—at
tabl ets were eval“‘t"j’ét’téﬂ“’bnder f o0 athandl ast 4% ethanol/0% ethanol
cond PRBRee To_b(lgbithanel oo of J0%eethanol of : _
oxynbl phone, | nB#ter bx A% Fict| B ng) SMa LT adni Retia ef e0% CI
appr p&kiat el y 1&3housss, pediof itias ep@9s3px3erdr photve | 0.905,1.281
adm hpgtg,ati on ubj r st oy ig

| eas Agcﬁour $ 0'%\?0 ?? géé\/:a %8f92 r%ﬁé ﬁ{ed tﬂyat m=nt6]t87 131
subj ect 8her ¢ &¥PBvedd.Z, hilghr anPtZObré)a%fhls& anti0Mer ¢ 0.85,1.26
dosed TO mnutes ISafter conptetiom of thebreakfast:

Each dose was adm nistered with 240 nL of water.

Subj ects were not permtted any other food until 4

hours after dosing. Serial gl ooo{ sanpl es were obtai ned
fromO to 72 hours after d asma sanpl es were

o s AU R P A B bR R Sfton
snon- conpar tanéts ahd 4R 10 agSoxyRRrplionR $hi¥aiaesSrefiask @0fEsCl S
for natural logarithmc 20 transfornmed C.", AUCo_t,

and AUCQA sty was perfaraled i lasakicl \Idﬁlilrﬁ@rd-tswﬁaﬁ&he effect of food on the
Twent y-.fi ve subj.ect onp Ietedtestu nmean

ol T bR TRPFinc e RRIO RS o OrORe plis adoRmepPhoe
t r eminveiateselbaE taibh:fs (wm Iag)n elthe kR A&BmvARla@hnddfBze8 NPWil1abel,
in Ta DOCS. 5877825v1 Express Mail

LaﬁagPel\%e?SG éwrg’f@%%%vw ulicgs: Baptsme oxxeqrphase sustpined
1020Q8e#t tatb[eﬂ@x}d 490 lﬁ@ox%orph&ﬁkﬂ?rﬂﬁedi‘a%‘é‘@as%@%l&s wére M@dled under

hone sma concentrations 40 ng sustai ned
r elfg‘g@g rfBF%H?)‘ﬁe Tp é?%%cbtt@ Pifed ﬁqﬂﬂsﬂfﬁ@m@%’?]}onﬁ naltrexone HCl

(50 mg) was administered approximately 12 hours prior to each oxymorphone

1”4

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

15 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

20  transformed Cyax, AUCq., and AUCq.ins 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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Fasted Fed 0 0.00 0.00 0.25 hr
0.97 0.75 hr 1.92 1.90 1 hr

0.47 0.22 0.50 hr 1.68
2.09 2.61 1.5 hrs 2.18

3.48 2 hrs 2.18 3.65 3 hrs 2.00 2.86 4 hrs 1.78 2.45 5
WU S0dobse2- 37 6 hrs 1.67 2.02 8 hrs 1.25 PCT/US2006/039923

Express Mail Label No. EV 919152170 US
Date of Deposit: October 10, 2006
Attorney Docket No.: 107223.195W0O

Table 17
Mean oxymorphone plasma concentrations
40 mg sustained release oxymorphone tablets {ng/ml]
Time Fasted Fed
(hr)

0 0.00 0.00
0.25hr 0.47 0.22
0.50 hr 1.68 0.97
0.75 hr 1.92 1.90

1hr 2.09 2.61
1.5 hrs 2.18 3.48
2 hrs 2.18 3.65
3 hrs 2.00 2.86
4 hrs 1.78 245
5 hrs 1.86 2.37
6 hrs 1.67 2.02
8 hrs 1.25 1.46
10 hrs 1.11 1.17
12 hrs 1.34 1.21
24 hrs 0.55 0.47
36 hrs 0.21 0.20
48 hrs 0.06 0.05
60 hrs 0.03 0.01
72 hrs 0.00 0.00

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.

5  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

USIDOCS 5877825v!
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1.46 10 hrs 1.11 1.17 12 hrs 1.34 1.21 24 hrs 0.55

0.47 36 hrs 0.21 0.20 48 hrs 0.06 0.05 60 hrs 0.03

0.01 72 hrs 0.00 0.00 As shown in Table 17 the

wWeHubghTent produced hi gher plasma oxymor Phefgsaugsnsmes

concentrations during the first 8 hours conpared to

the fasted treatnment. The nmean pl asnmg concentratiQns

for both treatnments were simlar frorﬁ"i‘ﬁssm"Bra%e'ﬁla'gﬁ’v§l9l5217ous
. ¢,0f Deposit? October 10, 2006

after dosing. 5Secondary peaks were obsgrttg,ggD@fket o 107223.195W0

hours for the fasted treatnent and at 12 hours both

t r edd et ter ddsingrSacondhrg Baks ey 8REPHRAD Gours for the fasted and fed

contc.entrz-t\ti on-tine data or the fasted and fed

trelPHBHS for the i mmediate rel ease tablets are shown

in Tabl d\/Iéf&pléEh'g o&ﬁdmﬁ)hﬁﬁtcfﬂ’ﬁﬁhtrﬂfoﬁdiﬁfé@ﬁioﬁléﬂhﬁﬂle Pégaﬁmﬁlsted

concentratiops.during the first 10 hours conpared to

t he“‘fagg‘f“é%fof e éff’ﬁ’ﬁﬁ’ﬁ“.% refease ApERPTRions ipRletsdf XdAme ereshewn in Table

forihoth treatnents were simlar from1l2 to - 60 - USI

DOCS 5877825vl  Express Mil Label No. EV 919152170 US

Dat e of Deposit: Cctober 10, azgf)ﬁ Att orney Docket No, :

107223. 195W0 48 hours after dd%i€ a Secondary peaks

were seen atf{ 12 hours for Mee faste an% fed .
t reat ment s. Mean phashd SypsPHRaTe concentration
concentratign time profil edxfl§mgtIR@xfrecphond tfblesst [eglml]
treat ments f[or_the i mrediate Tetease oxXymnor phone
tablets (4 X Tome@) are showfrsted Tabl e p18. TablFed 18
0 0.00 0.00

0.25 hr 3.34 1.79

0.50 hr 7.28 6.59

0.75 hr 6.60 9.49

1 hr 6.03 9.91

1.5 hrs 4.67 8.76

2 hrs 3.68 7.29

3 hrs 2.34 4,93

4 hrs 1.65 3.11

S 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 plasina oxymorphone concentrations during the first 10 hours compared
to the fasted treatment. The mean plasma oxymorphone concentrations for both
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Mean oxynor phone plasma concentration 4 x 10 ng IR
oxynor phone tablets [ng/ml] Tinme (hr) Fasted Fed O
0.00 0.00 0.25 hr 3.34 1.79 0.50 hr 7.28 6.59 0.75 hr

“Q)ﬁgs,9466%1hr 6.03 9.91 1.5 hrs 4.67 8.76 2,
3 Nr's 2.34 4.93 4 hrs 1.65 3.11 5 hrs 1. ggﬁjﬁi'fg&é'm

hr S 1- 28 Express Mail Label No, EV 919152170 US

Date of Deposit: October 10, 2006
Attorney Docket No.: 107223.195WO

treatments were similar from 12 to 48 hours after dosing. Secondary peaks were
observed at 12 hours for the fasted treatment and fed treatments. Cx was increased in
the presence of food for both the sustained release and the immediate release tablets and
AUC was increased by food for the immediate release tablets (Table 19). From the GMR
data (Table 20) it can be seen that food increased Crax by 51% and 38% for the sustained
release and immediate release tablets, respectively, when compared to administration
under fasted conditions. Food increased AUCq. and AUCq.i,s by 43% and 38%,
respectively for the immediate release tablets. For the sustained release tablet
administered with food, the AUCq.. and AUCq.iar increases were less than 10% and the
90% Cls were within 80-125%.

Table 19
Oxymorphone treatment (N=25)
Mean 40 mg sustained release tablet 4x10 mg immediate release
Pharmacokinetic tablets
Parameter (SD) Fed Fasted Fed Fasted
Ciaxs pg/mL 4250 2790 12090 9070
(1210) (840) (5420) (4090)
T B 2.00 1.00 1.00 0.50
(0.5-5.0) (0.5-12.0) (0.25-3.0) (0.25-2.0)
AUCy,, pg-h/mL 38200 35700 51350 36000
(11040) (10580) (20200) (12520)
AUCqnr, pgh/mL 41170 40620 54100 39040
(10460) (11380) (20260) (12440)
ty,, h 10.5 122 9.6 11.7
(5.5) (7.6) (3.6) (6.2)
Median and range reported for Tax
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1.71 8 hrs 0.92 1.28 10 hrs 0.78 1.09 12 his 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

wo RaddRety Wth 4 x 10 ng i nredi ate rel ease OpyFR§RANIIRG23
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Attorney Docket No.: 1072230 2P treatments were

Si i

peaks were observed at Qymospiroge freptmeMe f ast ed

tr eahRitodnde f Bdid hEakARBY FelealtikletVdS i RTE A TMledidte release
t he ppameepce of| food for both the sugtained relablase

and the i mredi af R, fkQASGd P! RbF RN e (W@ fasted) | 90% CI

i n¢peased by Topd fofsghe | Medsage T[el eassrd abl gt $.156, 1.637
(Table 19). Fromthe GWR 5 dat aefbablie 20). j.t can

b
seeAUChat food | ncredSéd c' | .Y, %'3100 and 38% f or tﬁ%ez’l'ss
sus&tAwoagfd rel eape and.02 medi at'e? Tél"ease t abidet s, 1.28,1.41
respectively, when conpared|t 89dnisni|stration under

f asted—eonditions—Food—TTICT EAasSEdAUCQAand ™ AUCE— by
43% and 38% respectively for the i medi ate rel ease
t abl et Sronfthe GMR dste §Ezhlerd®)iticad eawen thaioed increased Crax by 51%

and 38% for the sustained release and immediate release tablets, respectively, when
compared to administration under fasted conditions. Food increased AUCq.1and AUCo.inf
by 43% and 38%, respectively for the immediate release tablets. For the sustained release
tablet, the AUCyand AUCq.inr increases with food were small and the 90% Cls were
within 80-125%.

The in vitro study (Example 8) showed that 40% ethanol did not increase the
10  dissolution rate of the oxymorphone sustained release 40 mg tablet. These data indicate
that the formulation drug release matrix is not compromised by beverage-strength ethanol
concentrations and the premature release of oxymorphone in vivo when exposed to
ethanol at concentrations up to 40% does not occur. However, the data from the human
ethano! study demonstrated that co-administration of 240 mL of 40% ethanol, and to a
15  lesser extent 20% ethanol, increased the Cnax of oxymorphone from the 40 mg sustained
release tablet while having no demonstrable effect on the AUC (Tables 12 and 13). The
in vitro and in vivo results suggest that beverage-strength ethanol does not directly effect
the integrity of formulation, but may cause other effect(s), that can lead to an apparent
increased rate of absorption of oxymorphone.
20 ' 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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adm ni stered with food, the AUCO4 and AUCo_j a
i ncreases were less than 10% and the 10 90% Ci s were
wi thin 80-125% Table 19 Oxynor phone treatnment (N -25)

W RIsQ0dy0 sustained rel ease tablet 4x10 nigp {:%E%h@&ﬁ%s

10

15

20

25

30

rel ease Pharmacoki netic Paraneter (SD) table
Fasted Fed Fasted Cm pg/n 4250 279& i%%%%%lgpavgl 2170 US

(1210) (840) (5420) (4090) Tn, ", 60" baldet 10 2006
(0.5-5.0) (0.5-12.0) (0.25-3. O) (0 25 ZatBl)]eyAUma:No, 107223.195WO
pg. h/ m.

observation suggests that there may be a common mechanism between food and ethanol
leading to the increase in Cnax. The pharmacokinetic parameters measured following
dosing of oxymorphone immediate release tablets and oral solutions were also affected
when taken after a high-fat meal (Tables 19 and 20). In addition to an increase in Cipy,
the AUC for the immediate release tablets also increased, unlike the results for the
sustained release tablets, where AUC did not change appreciably after ethanol or food.
These differences suggest that the sustained release tablets are not releasing oxymorphone
at an accelerated rate in the presence of ethanol, but that it is only the level of
oxymorphone dissolved in the gastrointestinal tract that is affected by the food or ethanol.

The in vitro results indicate no oxymorphone sustained release formulation-
ethanol interaction. The results from the bioavailability study demonstrated that there is a
pharmacokinetic interaction when 40 mg oxymorphone sustained release tablet is
consumed with 240 mL of 40% ethanol, which represents an excessive intake of ethanol,
with resultant increases in peak plasma concentrations similar to those observed when
oxymorphone sustained release tablets are taken after a standardized high-fat meal. The
underlying mechanism of this phenomenon is not clear at present.

Based on evaluation of the in vitro and earlier in vivo data, the increases in Cyx
observed are not believed to be caused by early 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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38200 35700 51350 36000 (11040) (10580) (20200)
(12520) AUCo.inr, pghim, 41170 40620 54100 39040
(10460) (11380) (20260) (12440) E1/4,11 10.5 12.2 9.6
11.7 a(5.5) (7.6) (3.6) (6.2) Median and range
reported for Tma% - 62 - US| DOCS 58778250 WD

2008/ 045060PCT/ US2006/ 039923 Express Mui | Label No. EV
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CLAIMS:

1. A robust sustained release formulation of oxymorphone comprising oxymorphone or a
pharmaceutically acceptable salt thereof homogeneously dispersed within a hydrophilic gel
matrix, wherein the hydrophilic gel matrix comprises particles of a hydrophilic compound of
which at least about 30% of the particles are smaller than about 53 microns in diameter, and the
sustained release formulation releases less than 70% of the oxymorphone or a pharmaceutically
acceptable salt thereof within 2 hours after ingestion with an ethanol-free or an ethanol-

containing beverage.

2. The robust sustained release formulation of claim 1, wherein the robust sustained release

formulation is orally administrable.

3. The robust sustained release formulation of claim 1, wherein the robust sustained release

formulation is a tablet.

4, The robust sustained release formulation of claim 1, wherein the robust sustained release

formulation is a powder.

5. The robust sustained release formulation of claim 1, wherein the robust sustained release

formulation is a capsule.

6. A method for making a robust sustained release formulation comprising:
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Attorney Docket No.: 107223.195W Tabl e 20 Oxynor phone
treat ment Pharnaeoki netic 40 ng sustai ned rel ease
tablet 4 x 10 ng i medi ate rel ease paraneter tablet
Ratio (fed/fasted) 90% Cl Ratio (fed/fasted) 90% CI
Cmox 1.507 1.3777, 1.376 1.156, 1.637 AUCO4 1.07 1.
6970 143 1.32, 1.55 AUCO-i nf 1.02 0.94, 1.22 1.38
1.28, 1.41 0.91, 1.15 From the GWR data
(Table 20) it can be seen that food increased Cn by
51% and 38% for the sustained rel ease and i mredi ate
rel ease tablets, respectively, when 5 conpared to
adm ni stration under fasted conditions. Food increased
AUCo_t and AUCo-inr by 43% and 38% respectively for
t heoxymmupliorgtoe a phetrmacseticalithdcedptablefsalf theleef oo paeosly dispersed
rel ease

within a hydrophilic gel matrix, the method comprising:

providing the hydrophilic compound with at least about 30% of the particles less than

about 53 microns in diameter;
granulating the hydrophilic compound to form granules;

mixing the granules with the oxymorphone or a pharmaceutically acceptable salt thereof

to form a granulated composition; and

applying pressure to the granulated composition to make the formulation.

7. The method of claim 6, wherein granulating comprises mixing ingredients with a solution
comprising water.
8 The method of claim 6, wherein granulating comprises mixing ingredients with an

alcohol solution.

9. The method of claim 8, wherein the alcohol solution comprises ethanol.

10.  The method of claim 6, further comprising recording a dissolution profile of the robust
sustained release formulation or a solid dosage form comprising the robust sustained release

formulation in an ethanol-containing solution.

11. A robust sustained release formulation for use in treating a patient suffering from pain
comprising administering to a patient a therapeutically effective amount of the robust sustained

release formulation as claimed in any one of claims 1-5.

-~ 66 -



tablet, the AUCo t and AUCo-inr increases with food
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4. The robust sustained release fornmulation of claim
1, wherein the robust sustained release formulation is
a powder. 5. The robust sustained rel ease formul ation
of claim1, wherein the robust sustained rel ease
formulation is a capsule. 6.A nethod for nmaking a
robust sustained rel ease fornulation conpri sing:
oxynor phone or a pharmaceutically acceptable salt
t her eof honobgeneously di spersed within a hydrophilic
gel matrix, the nethod conpri sing: provi ding the
hydr ophilic conmpound with at | east about 30% of the
particles |less than about 53 microns in dianeter;
granul ating the hydrophilic conpound to form granul es;
relqapog ilasgythe &% ptheidxymomhote arla @hasmygentiqaRpangensablessalt thereof within 2
hou??ﬁfepﬁggsﬂgﬂ &'ﬁﬁ L%aﬁ?&%&l%g oﬁm eltlhahgl—e&l?tgi(un %e\fepatrg@ a
granul ated conposition; and applying presSure o the
granul ated conposition to make the fornul ation. 7.The
18. Tt N QlidQ@bsagé Rl eOmprivh iR Nsth e AL FRPGRIELRERg to claim 17.
m xi ng ingredients with a solution conprising water.
8The net hod of claim6, wherein granulating conprises
19.M XFHRQIIIERM FSRLS cin 18 @Pnpaéi&@bfdwd%ek thbeRdr a capsuld N€
met hod of claim8, wherein the al cohol solution
conprises ethanol. 10. The nethod of claim6, further
20.CONHe isSlid s A8 G BidinA1 IosipAsig 4 @Bleor of i | € of the
robust sustained release formulation or a solid dosage
form conprising the robust sustained rel ease
formulation in an ethanol-containing solution. 11. A
robust sustained release fornulation for use in
treating a patient suffering from pain conprising
adm nistering to a patient a therapeutically effective
amount of the robust sustained rel ease fornul ation as
claimed in any one of clainms 1-5. 12. A robust
sustained rel ease formulation for use in preventing
dose- dunpi ng of oxynorphone or a pharmaceutically
acceptable salt thereof in the presence of ethano
conpri si ng: provi ding a patient who coul d consune
et hanol while being treated with oxynorphone or a
pharmaceutically acceptable salt thereof an effective
anount of oxynorphone or a pharnaceutically acceptable
salt thereof in the formof a robust,
et hanol -resi stant sustained rel ease fornul ati on
conpri si ng: oxynot phone or a pharmaceutically
acceptabl e salt thereof honbgeneously dispersed within
a hydrophilic gel matrix, wherein the hydrophilic ge
matri x conprises particles of a hydrophilic conpound
of which at |east about 30% of the particles are
smal l er than about 53 mcrons in dianeter, and the
fornul ati on rel eases | ess than about 70% of the
oxynor phone or a pharnmaceutically acceptable salt
thereof within 2 hours after ingestion with either an
et hanol -free or an ethanol -contai ni ng beverage. 13.
The formul ation of claim 12, wherein the patient has a
hi story of substance abuse. 14. The fornul ati on of
claim 12, wherein the substance abuse is al coho
abuse. 15. The fornul ation of claim 12, wherein the
robust sustained release fornmulation is a solid dosage
form 16. The formulation of claim 15, wherein the
solid dosage formis a tablet. 17. A robust sustained
rel ease formul ation conprising fromabout 5 ng to
about 80 ng of oxynorphone 68r- a pharnaceutically
acceptabl e salt thereof honpgeneously di spersed within
a hydrophilic gel matrix, wherein the hydrophilic ge
matri xes conprises fromabout 8.3%to about 41. 7% by
wei gh | ocust bean gum from about 8.3%to about 41.7%
by wei ght xant han gum having at |east about 30% of the
particles smaller than about 53 mcrons in dianeter,
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