ROBUST SUSTAI NED RELEASE FORMULATI ONS OF OXYMORPHONE 1. FI ELD OF THE
| NVENTI ON The invention provides robust sustained rel ease
phar maceuti cal formulations and net hods for maki ng and usi ng sane.
The for nulwoRMs®4E6 t he i nventi on conprise at | east SorEniusagsasdsa
sust ai ned rel ease delivery system 2. BACKGROUND OF THE | NVENTI ON
Sust ai ned rel ease drug formul ati ons often contain higher anounts of
drugs than imedi ate rel ease fornulations. Functionality and safety
of a sustained release fornulation are based on a known controlled
rate of drug release fromthe fornulation 10 over an extended period
of time after adm nistration, such as 8-24 hours. The drug rel ease
profile of a f%ﬁnt@mmﬂmﬂﬂﬁm%@:mk%m&fﬁfwﬁﬁﬂhwﬁ B!
the sustained release formulation, Tor exanpte, oOn pH, TOmCc Strenyth
and presence of solvents such as_ethanol. The relatively high amunt
of drug that is present in a shsPELOFBIEINNFNFIONN| ation can, in

sonme instances, hatma patient if the formul ation rel eases the drug
at a rate that is FE&ERtGRIVideaotst waaeed rhase Rhemeaserticplimanlptipng and

I'f the formlpéhen foehf@aiOmdiubitlg 94 Be femidiBnd SBhe inSertiol W6k ﬁs@?ﬂle st
the intended controlled rel ease rate, the therapeutic efflcac§/ 0 t%e
drug can be r¥gdeigRndpiusisiagd relsassdlelivesy sysiea- of a sust ai ned rel ease
formulation results in a rapid release 20 of the drug into the

bl oodstream This rapid rele@3saCKGREAMED U1t YHEAshAINTIRQ the intended
sustai ned rel ease of the drug fromthe fornmulation, and is sonetines

referred to as "dGusaitethieleag drug formulafidds @fielEaRtAAOhiIGRE afloBRt 6F GExahsh
consequences [for .a ﬁa]tfl egt, i ncl ugqi ng,bpeﬁnan nt._harm and even deat h.
Exanpl es of drimsdategiease Aornplations. Hfun o andgehp el pastined rebeef i ci al
25dose is exaeesistiontrdbaseddh HBHEMEBARIIRG raté HCIHYIRIAR Ko RAIGALIRBS

such as opi oi ds. sage fornulations are often taken with

Oal . d )
a comonl {f aPAFY apsiened Repgd) 8&1@% glfer gdmipistration, pychas 8-24 hearsh Shadreg

beverage or qele@sipeiiad ddh BAMBARAMHen AGRh& dH tHIIRENEE 888ronABht of the.
'y referred to as an al coholic.

et hanol - cont ai ni ng_bever age i s comon re
beverage, | i qu¥pinedicleaserfpimplationolypexamade, gz pl. ineie sirensth andpetseice of sients
to et hanol, apcipd 8iah@nol - contai ning ("al coholic") beverage such as
beer, wine, and hard |liquors such as vodka, rum or whiskey. Dose
dunping in the prdseréaively highrmeont of deserthef inprosehiciny sugrivel mlebecause
of the |ikel igheathioldhn, & Rald iERinc¥d, hhml oht if @\E fér%ﬂi‘ﬁ&?}i Ile%pes%écnuga fta
5 al cohol ic beverage. This can be exacerbat ed ere the (frug nmay

i nteract wi t Hate that sifests dhan thninteddidiconinelled seléase yate dfithe formiutatioh atleases the
patientvleldg% J I I fng treated with the
drug in the for rru:ilzrgi]'?t ? ?ﬁfgg@gﬁpﬁhgﬁﬁ%é&%{g@?%nog%cg%leﬁ%tralehtgfés PrapRIdic
fornul ati on &fficapeoishmdrug carebeasdwnd.al cohol i ¢ beverage. Patients who
desire to abuse a I s I . drug t hat uses euphaori ¢ 10
effect, may want {rgﬁllblﬁtb %S%gif%lﬁé?%a s:%?\t lﬁlgere%ggerﬁ%'ﬁ%foﬁdeﬁuﬁs 5‘r£r id pefedse
magni fy t#le efpldniginefthedbodsfrednneTlds tagid Blesst heganenaby fatephas e intended

ncr eases. t na e e aT R LR B RS Te oA A srson e e

drug to be i dgapingd or taken concurrently with an al coholic beverage.
I n 2005, several ﬁr ueqf wer e eithFr W thdrawn fromthe marke{ or had
their 15 warning PIBel"PPEFAR EEACSEELLSHHoICABIOE A PELTS gfudighsrwanerin

the sust ai nedameheiasen d@tinBxatmpke st ehgd sk caf bfatal if the thE@periibatyaRESicial
asked Purdue

the United States Food and Dr Adm ni stration (FEDA), e
Phar ma t &> wi tdﬂﬁfrlﬁwcﬁ%ﬂ%fl’fo%'r@(dr%’ge DHORIRG ASIYSK AE DR LHRtieNTISBrl ag@pioids.
ext ended rel ease O&@abﬁagéfofmﬁ@lﬁiiéﬁﬁ%rdﬁfek@ékeﬁ)%ﬁ'd%Smﬁloﬁﬁywiﬁla%m%@&laéebat

when Pal |l adone is taken 20 with al cohol, its extended rel ease

formul ati on PENGERRIFEAYSH A cathAnaiessie v erasgrrossasiopallymetianplegontaining f
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extended rel ease characteristics of KADIAN(r) are conpronmised in the
presence of al cohol. AVI NZA(r) (norphine sulfate

ext ended-rel ease capsul es) was found to have an 30 increased risk of
dose dunpiWw@20séusot@aken with ethanol. In vitro studi es FAVES2006wdTHY

t he FDA showed that when AVINZA 30 ng was m xed with 900 niL of buffer
solutions containing ethanol (20% and 40%, the dose of norphine
that was rel eased was al cohol concentration-dependent, leading to a
nore rapid rel ease of norphine, which in vivo could result in the
absorption of a potentially fatal dose of norphine. As a result,
during or arqund Cc P i sed
Soveral sect (HEHERE IEE o SAUTK DAY Bt Bed PR ok o peies gt of &
hi ghl i ght ancbtl&hbledmtahﬁﬁg(thleohmb f)lblgarﬁé&&hclmtble&nwmesdiﬂ%ﬂ I@brscotksas e
al cohol vvhllet ki ng AVI ddi tional |y, wer e ned
ot 1o use. priotEh FiTt BN s RSk Rttt chaPSRLTEER A g

al cohol whi | eongeridechifst of Jhetlitelitpy thatpatiaswilllisgst thelfopntiaton Wil arf or

future sustained rel ease oducts, in, vi t est 0.for .
al cohol - i mducs® YHERT N So?a“ts"ﬁﬁ‘ 5%@?@5@%@%@%8@?@%@ may

be advi sabl e a@hal, rmddnﬁmmaﬂe@%ﬁédxﬂ@&mapmﬁt wilFushéunes 8helic bdvbrages
position is that for ceré ai_n drugs, i a harrow

therapeutic i‘HUEPeES AL H?éh%ﬁé%%f%sﬁulﬂﬁ%ﬁg\@wlﬁpe PHIFRIIACHYO! ingest

al cohol sensihé emoldBsPdtMREafe HiBRSS ah AEFMHIBbERAEeShoul d not be
approved. FDA prefers that fonnul ati ons be nade et hanol -resi stant by

desi gn, rather th&AUETTRSdesire ioPse et foresampls @ dinsdhat Gavsst heprheds
not occurd hré?fégthm@f'w‘aﬁ't tU'iﬁ{Qm%ﬁdlﬂMndL{cSEese%H%ﬁl Yo &heﬁ%agn@p&b%ﬂﬁn@n

al cohol -i nduced dose d as presented at the Pharnmaceutl cal

Sci ences Advuaffsﬁt;pf@ﬂﬁmt RIEROES: fFPETRR Wanigig to glnsy a dpig srightiadready behe
FDA, an in V'a‘BQsﬁ%}ﬁ@tﬁBi Wi i8dr86Ent GRS S¥he LlGinRl ?eflé%éé ﬁuﬁnﬁ%n%?ﬁ’é
due to potential harmthe test could pose to a human subj ect

preferred 20abys t@év@hngeafe@ o tgkangonarehidy witiaan plgohehc bevewrger o

di ssol ution test 6d“sesel%ﬁﬁc£ﬁﬂ§se\?é}fe eﬁ&(m&%&%om tg{-; ﬁ]laﬁcgpérQQEfﬁeﬂay be

preferred because t e stren nost conmon uors iIs about
80 proof, l5or wiwing labWoeehmenddtlccaUF@ﬁf ﬂiseﬁﬁacaprsthn@mhmmtymc@elease
formul ati ons rugged, vul nerable and uncertain. At
t he Phar rraceufltoﬁlrgg Ogcg::sgtr}fgg%gmw sory Commttee Meeting of Cct. 26,
2005, OPS (O fi ce Fof mﬁhmenﬂnc@mited:&tlate%ot&:anérﬁh@ AdtninidretiGDER A) Gereder
that 1 n-a ol B ratae S ARG ER kR SRR R B & SRS
(e.g., 40% IrsleilSek:Q}syleB Gotrthgnenketf l@sivae a sudygshvekd daewhdudiulladdne ietaken
concentratjon ethanol (e.g.. 20% or, 49. .In FDA' s ex e 0
Fuged 1 ot ruh fenef RRexiisd reloee S Sialion is cpBadadnd 5 00 Sl (efPA
40% et hanol imea®eltasd of Jelyi13a00§). AAMVBIrtheak irhaligh tslhlig' PAkJon2® with a
conpared to a.control .fornul ation solved in.a ne vvithout
et hanol . (Pr esé’@ﬁetaéﬁci%%%gré‘ﬂy ﬁoﬁtg hﬁﬁ%&'ﬁ&%ﬁ“&’éﬁes §’6lt}éeri’é‘é ®advi sory
ghorrm ttef: Meet |d ng {A(Iipliagn?ﬁsueaa@ﬁéss re?eaée M?;ﬁﬂ@%%@ﬂmﬁ@éﬁa@ﬁﬁ/eﬂﬁﬁa 67
anges to produc abel,in rpin
taki ng the dr‘“ﬂ?@“’x‘i&ﬁf‘}fm&iﬂ@%%ﬁér‘iﬁ’ﬁxﬂé’og 1y thg | itefing Baxdniatd G Rhaho
likely tosdetRéssgelépas bent who intends to abuse the drug Pain is the
nost frequent| orted synptomand it is a _caommmn clinical problem
5 that conf r HIE2 AOSH T ShARRS NARNPERY IS1ATERY i1 WeoBPUS Horg e thed
States suff erexfdn@n BRYRIBarRbriktibSH K ABLAN® AR Gaiptomiskads e Rated opr
|nappropr|ately managed. The clinical useful ness of the anal gesic
properties ofal@BPlei ds has been recogni zed for centuries, and norphine

and its derivatives/Reww BRephind dehk eH&ﬁSjedf@feas%Q%sgﬁ§ @asffe&nd%ﬁm%a
in a variety of clinical pain states. nor phone

(14- hydr o¥ydi lw@nsgﬁimkmﬂdﬁmblmww\ﬁ@mt@m d&e‘% ethenel. Jevifro stuglm pefarmed by
the FDA showed that when AVINZA 30 mg was mixed with 900 mL of buffer solutions
9.



suboptimal pain control and poor quality of life outcones. Schedul ed
rather than "as needed" adm nistration of opioids is currently
recomrended in guidelines for their use in treating chronic

non- mal i grEaroaga#3ess Unf ort unat el y, evidence from pri or PEITIUS2@@/039767
trials 25and clinical experience suggests that the short duration of
action of imedi ate rel ease oxynorphone woul d necessitate

adm ni stration every four hours in order to maintain optimal |evels
of analgesia in patients with chronic pain. Mreover, imediate

rel ease oxynorphone exhibits | ow oral bioavailability, because

oxynor phone i s _extensive t {zed, in the l.iver. 30Because

drugs, e.g., °88538?%se%§%8¢{§8“g%8§5%¥ é'f?odﬁtsfo cr%%pf‘élg%@gt \gaesrrl‘I331 ?JSE&I‘} s\;/é(;i?chél
ef fects or ewencdiaatdn-depemlepalending tol f méh eapsdisteaserrd charaling sdich in vivo
formul ation fails here |s -4- _a need.in the art faqr. pharnmac i cal
For mil ati ons ‘Phigresiiar I sbstpisinof S ReRtyy bt et aaatind Y LY b
when conpar ethriafpueidl OcRbtr 0By BighibPansitshtidazdsl., reised seefabsartidritof drs .
Several sustaj | ease .forpul ati ons, have been descri bed.i . S.
ot - No. "5 30bV B prn i plrm Rk  Rie R et e S SRR s
particle sizehefld abydnapt diddhoOuitk, talenHA Y INBA®H Addgienallyapdtients svetdv@arned
robust ness and di ssol utjon properties, of syustained yel ea%sg )

f or nul at i ons 1ot to use PESErNpR AF N-RIeSeRPignaRcdeafiRsSaRiEingls 2£oppl Wil on

appl i cation igynota@meadyl ssion that the reference is prior art. 103.
SUMVARY OF THE | NVENTI ON. | The invention provides sustained
rel ease phar maceutiPéahasibpiidieatodshal ffpesompiametslige et BaHp FEingg
the sustajnedef AtARERILQHITMEGIIARASof sESné MR AR @bSBcPRBY bSlRisable as
nmet hods for treating a patient using the sustained release

fonnul at i ons “wiedtinfehrGesTiFAEen e VuRbegrel BBA crasision &, that der cssteirdrues (4,
providing to Ratd Gi Snfrol BEARGHL test bﬁefdnﬂc%%aseaﬁénbéfs?ofﬁ{gﬂpngx&}iovg,cm-m),

sustai ned releasSe drug fornulation. The pharmaceutical” fornul ations
descri bed hera¢oioksensifieeswstpingdbrejeasefodmdeions shouldonepbe anprqved. FDA prefers

convent i onal tﬁ&%@i@%{épg & ?%eetﬁa%l’-’%éi%&ﬁt%g%si @‘g ir%]ﬁbr glr%ﬁ Sgnptlf_% g&dﬁ?ﬁlﬁtion

rugged, safer, an I ca to a wde varie
i nvent i on1¥ urthitelosqrhovdintedoee ndtaneir threwghandn vive stadveed fumeeary of FDA's

formul ati ons and. 2 f i i . g j
t he potenti alpabf“olrO . grrl %Eﬁﬁ%@ ?%%g%’%g&%%gpéc eﬁg%gﬁﬂﬁ%ﬁl? %\g}l%‘%gg&&gs
prescribing ahdvigry GdmniicsiMectingOto2@a00Bnt s an effective amount of
Formil ati ons ar o oarearingy LA R Vs AUSedTLARgs L ettt
conpared to cappraecicdul tb potantial hai tbe fesravuldgivioin e homea sidgect. HBierpreferred

an- et hanof® cofPPA ARt e B DS el P BTG Y 8 FELane el 6% "
enbodi ment , tdigandl. Uthid dppidach pibhbamkiered bakaseithd wrength af inon coanpn i sad”

an opi oid conpound qr erivative r eof . The. inyention al so
provi des et hgﬁ)ﬂﬁ’f)’ﬁsrl%gioé‘fl %(ﬂ?mﬁiglrmge‘{?% @garno}.%gsar?@ﬁglggﬁ "YE¥hods
for preventi n@nggsond uitpthi grdupsSrugdud, Nenasiid Sdagicdain ravhelPiagnaceutical

prescribing and/ or mnisterin 0 patjents ef Lve unt of.
an et hanol -r @‘%%@SVMEW%%‘F%#S*@ 2‘{’}}%9%&%) P8 aceutical
phar maceuty ¢adcidnRé)a HRIGINIS (ks fir DREs Red1@ition 4@ Ré@barc¥Personnel presented
2008/ 045046PCT/ US2006/ 039767 dose dunp, i.n the presence of

bever age- st r efit OBINGARS N 2 yHngAde @mpbiaiion Adicherronernfigtionptetianct (e.g.

et hanol - r esi si@pfis fiRy tﬁFé@ Basfe? Hﬁ?irél@a%e #fn @M vitr BorfcRMRRUR df etBanol (e.g.,
phar maceutical |y acceptable salt of an opioid conmpound, or a

derivative t %eef4%) dn&Rd’ agsawic ofpresgen fmulagan Sremeielease EuBeai ned

rel ease for ' LS04 I U WS @ided ;
delivery sy?;11+ g?nh%%%lﬁ?%fgﬁ%;fd%%ﬁﬁs :A%“E'ﬁ’n]%%? homegé{lglsg%hggﬁlg%e

gum and & phepmpared e # eattrolifonglation diselved m aamedivm stithalsthangoresentatinns
at the Pharmaceutical Sciences Advisory Committee Meeting Oct., 26, 2005)
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10beverage. I n another aspect, the invention provides a sustained

rel ease formul ati on conprising: a drug; and a sustained rel ease
delivery system conprising a hydrophilic gum a cationic

cross- | i nkivagiBdadund sel ected from nonoval ent cat i onPCTHN20061p3076Nt
cations and salts, and a pharmaceutical diluent, wherein at |east
about 30% of the 15 hydrophilic gumused to nmake the sustained

rel ease formul ati on can pass through a #270 nesh sieve and the

sustai ned release formul ation rel eases | ess than about 70% of the
drug within 2 hours after ingestion with either an et hanol -free or an
et hanol - cont ai ni ng,.bever age

hydr ophi lic gumi g:hﬁ Wéfoe&%lbcf PRl g 1 aélge Y’J’?‘legfﬁ ngtge danﬁ%r ' tratddlfine arog
enbodi nment s, Wmalbk)%dt)(haw dilga guieed sffecamdhwm@ likely to deter alpatienhgvho intends to
enbodi nment , e s éalned rel ease delivery system further conprises a
cationic cros I¢ﬁﬁ%‘ﬂ § conpound sel ected from nonoval ent cations,

mul tivalent catio rPam i e st frsqueﬂ;tly Iemtee @jaﬁphom&mﬂ it i¢ Heonmasdn cifical problem

cross-1inking, age is. a sqdiu al t et

i nvention Hr o@"‘?td*ég optsthe comray %ﬁ’}e‘&@éonls hﬁ%@igﬁﬁsﬂﬁﬂ%"gﬁ
drug; and a syséebifthak %'cﬁ@%ﬁ;aﬂﬁhﬁdéﬁfeﬁte&ﬁﬁiﬁn@;ﬁﬁr@p?ﬁmy Shidged The clinical
hydr ophilic gu a honppol ysacchari de g ar na ut| cal

n
T on e e hintes O Soe LB OB A SRS Bt ap op FREeg ah SoRariFs, P
used to meke ﬁbﬁh&@%ﬁ@it%vﬁ@e@ﬁ% o6 Wik B Q okl fosTR Fdr@ecaibdin aaknety
53 microns in dianeter and the sustained rel ease formul ati on rel eases
| ess than 70%{linichlealystagiesni t hin 2 hours after ingestion with either

an ethanolgfree org 03;9{%}19?{@ QR Ak Mk iEol 6y B8R hydrdchlofild)li a semi-
anot her aspect the’a}lﬁ]nventl on ]tor g@?deg aﬁgastlgl ned ryel ease

formul ati on cmﬁxen«sphvgantbre@n—é@vaewpam% peonisl §evdl Ip diedigaimnegdfjagup gnd
system conpri air&g ?antf' YoARORIcE %uﬁtefgiemy c&nﬁﬁ%l@fﬂ Ghdr roﬁﬁﬁi' dnbIRKJiRRd

conmpound sel ec rom nono ent catiohs, nultivalent cations and
salts, and a Phanombweets aetendy maxécntted avdndpieptiondl medakin LABARPUESPDT

the S nydr ophild Gy @in RMlbLAS, dif Hhal CholBhinihiRaRiS WRLACHNL &l 1835 orl

formul ati on are snm mcrons in dianeter and
sust ai ned 15 el manmileft@relna‘seembloirfonmtl@as’é@wmrﬂwnhﬁﬁfl W@f%l@licetﬁﬁeow’prhom

W thin 2 hOUfﬁg?ggﬁegaboPge%swn& Y lh%e%wﬁgﬁ{& ABer g&&%eﬁhgafnsﬁwr [RBronic

et hanol - cont al e sustal
del i very syst asidl indnedetio enipalpemd®- Heyadwdmwbplmepﬁol ynmer. 10l n sone

enbodi ments, the spstained & rPg%Pﬁngg{;H“%pﬁwg B hchidhd UbinRUMicP Gonftic

outer coati ng. er coating npri ses
hydr ophobi c p p&m NREgudan dﬂmfmwraﬁdaracsﬂan(ana!gaﬂsw is generally mqgmwbtoeanhmdthn’ethc Bext

anti - depr alsaftee Etisrete 0 STk ol PRTAT GPe oy GEmpldtde i "
di sorder, 15eppibip ﬁ])treams g§ fhe Pepuiraddbising frtteny tlenneadsf Nontcompliance results in

hyper activi ty disor I n enbo r d.
fromthe gr oub“cl’@BWE? SpimrgEg 3”55?%218? ﬁﬁf’ﬂféf’H{C zgégedﬁ rgdjer%a% as

di Vﬂ-l proex Soqééﬁgﬂ”hdaﬁiéﬁlﬁtﬁdtloﬁ of dpadias iS ?hﬁ@tlﬂﬁ'ﬂc@ﬁnﬁ&hﬂmﬂm@ﬁﬂdmsﬂﬁ)rm use in
anphetamine with the dextro isomer .of a e char at e,.and. .

d, | - anphet ani #eating shepsmanRAHErPEPAR- U gﬁ% %Ie"ﬁfl‘a’lﬂg O B aBm“gﬁ‘aF‘S
ot her phargaces il paSaRPhnRbes halthsshof difaGoRsitdciieh aﬁmmedlate release
phar maceuti cal i ngredi ent t hereof. |In sone enbogwngnts e dru

an opi oi d, e. gxymaplous teH|d necespifa admipistFAtion SYSTR LRSF BRI Oty %‘P’?‘H’i“he
benzyl nor phl ne 1&&@%&%@%&%63#&%1@&1&% Rhth RBsonR\Pa R MGBGer, ibinediateadlene,

codei ne, cycl azoci ne, desonorphine, dextronoram de, dezoci,ne,

di anproni de, dkynatphsne guliibiss lowiors) droavkebilihn becagseprRBRBARIC is extensively

di mephept anol , 2adi et hyl jihi.anbut ene, di oxaphetyl butyrate,
di pi panone, eptazocine, et hohept azi ne, et hall met hyI t hi anbut ene,

et hyl noi ptione, et oB¢caaseimany diwgst agydpiol S, OXNGFRICRRY GfEcause serious
adverse effects or even death to a patient if the sustained release formulation fails, there is
wdh




5Additional ly, the invention provides nmethods for maki ng sustai ned
rel ease pharmaceutical formnulations and solid dosage fornms conprising
the sustained release formulations. In one aspect, the invention
provi des av@eaO¢bodcor nmaki ng a sustai ned rel ease f or mulPETIUSR006/039767
conprising: a drug; and a sustained rel ease delivery system wherein
the 10 sustained rel ease delivery system conprises a hydrophilic gum
a honopol ysacchari de gum and a pharmaceutical diluent, the nethod
conprising: providing the hydrophilic gumwth at |least a fraction of
particles | ess than about 53 microns in dianeter; granulating the
Rydr ophi i © Gfleq iYe 10 RRRALYAAGA0A T ARIAU tﬂmléﬁsmtmr 9&@%& Gal
diluent to formgranules; “m Xi ng egranu es Wt ar 0o forma
15gr anul at ed thcmtomafar omhen&qw;ipapq)towhrrgltbrws@bteesu‘st@medleleydnumd@tms

conposi tion to make the fornulati er aspect, theinvention
o oudes o et hoo e e e S Tagt bee aSeRRA us Sy o
conpri sing: &,891363. Iﬂﬁdnm Bds Ludixpecedlyeliseaseeddat lhb!pe{ryclssdsetcﬂm wherein

t he sust ai e r.el ease deli ver ste S um a
cationic c{l osé’d’iof’]ﬁﬁ g 2058 %“ g%’c r&"‘fsgﬁ?ﬁa%ﬁl EFB’h?rO%é%Sons
mul ti val ent ozitsmsmrsdmheiseshhmﬁqnomd a pharmaceutical dil uent t he

met hod conpri si ng:~.QRr-ovidi W t
fraction of parti CCfJe;ég:} %fgs %{;ﬁ ma% nojg%lthe ag?l%ﬁtéml e adninsswn R thaf
granul ati ng ttherefeyaeclp hiidriag. gum the honopol ysacchari de gum and the
pharmaceutical diluent to formgranules; mxing the.granules with the
drug to forma granul ated conposition; and 25applying pressure to the
granul at ed conposition to make the formnul ation. In some

enbodi mentg, providing conpr3ssEMMARWORCHEENVENTION ng, and/ or
processi ng the hydrophilic gum In some enbodi ments, processing
conpri ses measur i Mthetimensinzeoddesabsthieaiatleasefphantab@nicadffornivdations and solid

hydrophilic g ticles .and/or pas t a.fraction t he
hydr ophi | i c g‘%}ﬁ‘?é) ?ffr’%’ﬂfgcﬁmgr@fl%% su %&%gasémﬁ?#&ﬂ% slt el?lventécl’nea\?seo pmwdes
30 #270 mesh méyd.for treatmgapdti&n&ﬁﬂ% tﬁdﬁﬁ@tdinﬁ&f&l@se foheulamixink ash anathods for
maki ng the sustained, rel ease fforrrul afion ang a solid dglé :ﬂ;et onm
further conpriT§ERNLgIIss AHMPRE, 1Y AP o]%t‘fl?rﬂ‘é‘ g fppaiients @ igrapgucallye ¢ e
sust a: nediy el gastvd Mictut oflal s0ftained release drdxg’lfo&ﬁﬁlﬁtuﬁﬁﬁ(lﬂl iphEfiaseutical

granul ati ng conprises m x i ngre sol uti o 5 co si ng
water. In ot h@fm‘élﬁi’éﬂ?afiﬁséﬂk’%d%eﬁq“éﬁﬁ? P\‘fé)y 'E?di?ﬁ"’r’i?‘?@%c“wm?f OF??Q’E&?P nt s
with an al cohgkiagel HidaorhlatiX AMMEEmakes Glekd 6N} r&QRFR shfel,AGd SiplasM to a
In one aspect, the _ invention provides a nethod for making a sustai ned
rel ease fonnu‘f"@??’é‘f*\e%ﬁfﬂwssl ng: a drug; and a sustained rel ease

delivery system V‘.ﬂ‘iﬁﬁﬂeﬁﬂ&d"ﬁnﬁ&%@vﬁd&@Gthéﬁl—@@s?s@an@ﬁia!nﬁﬁﬂeﬁhe%ymmhtmns and
conprises a hydrophilic gum _ a honopol ysacchari de

gum
phar maceutd c aletpdsfenincrensing drag safrly anshipiucaieibe pqﬁl@%ﬁﬂh@l fhh‘é ahlysar Eblﬁ i e
gum of aver ag&ﬁ%@ﬁd% B{a@ﬂ gAAELhbhE aﬂ/&%dhﬁ{laa{ngttbaatleaﬁcaﬂteff‘éélvehﬁwﬂs
in dianeter 0 sacchari dée gum and phar maceuti cal
di l uent with @f@@rhamlcmsmmﬁmgébwlmem @Ihﬁn@} resigteardime brmpptions§ra he
granul es wi t hﬁ%rlagd hfe 1 Rl RRULAL Gl AIRRNID ColpmBRENFRLNbIRI_
pressure to t ranul ate ositionto formulation In
anot her as pecfonnulhmns iyocanse their WSt@med edeage dissohdian pPrafilevalen aguegus solution or
sust ai ned el ease fo
rel ease dé&liver f/l etshag(%]%h%%%?s 8?‘?11@ S§§%8§1lgﬁhéjsr i Igg%ee Fﬁ/er’ %Qimg "
syst em conpri mesthandhyctlsmqnhfmmulagmonamsatan@pw@i mmmsnd mrﬂ«lengatnf@ rhl;mmﬁd
sel ected from non a ent..cati ons i
phar maceuti cal di | Elven??_ln al??e]%rﬂw%ép& ngl esemént%%ﬂng%tl?ﬂ(}mﬁﬁg&lg% a
gum of aver agmeta&mﬁr‘ mvamaﬂgld@adump:hg @hmeaﬂ WEghuev&dH:arrpra\bdmg, p&cnbmg
mcrons in diangte nlccr i nkin
phar maceut i caf® %zq Ia@ngthg 1§5t1s e f @?@X%WB‘?’“} mgan e%r%%gfrjre?l%t aliﬂ%m

30 formulation. The ethanol resistant pharmaceutical formulatlons described herein do not
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In one enbodi ment, the invention provides a nethod for relieving pain
conprising admnistering to a patient a therapeutically effective
anount of a sustained release 30 fornulation or a solid dosage form
conpri si ngwe 2808883ehed rel ease fornul ati on descri bed harGaiws2006}08767
2008/ 045046PCT/ US2006/ 039767 I n anot her enbodi nent, the invention
provides a nmethod for treating a patient having a condition
conprising admnistering to the patient a therapeutically effective
anount of a sustained release fornmulation or a solid dosage form
conprising a sustained rel ease fornul ati on descri bed herein. 5In

anot her aspect, the | vention ovi des, a et hod, for reducj.n S .
Gunpi ng of - a detrunmia AR rEae S BT S S ALTOR: 8 95F ORI I0T SR
a patient a Slhbsétl?dnﬂﬁfisﬂé@ﬁtqaﬁﬁﬂitﬁhl&blﬁlﬁﬁde@ﬂn 6eistsid icbiaplinkded gliaPmaceutically
In yet another as he inyention provides a soI%d dosage form

ect
conpri sing aag‘ifgfag¥eﬁé]é|°£%l‘§’é‘§%° TR P IFFTGEEEF5RY herein. In sone

enbodi nents, the ﬁ%de@sﬁé&? @Q‘ﬁnﬂéﬁﬁ&{ Phobidesa RSMEIEd rel@sOfotiblbiton dBmprising: a
tabl et, or a capsule. one aspect, the sust |%§§ rel ease

formul ati dn @6%&9ﬁﬂ%@@SW‘Eﬁfﬁ%ﬁfl"’lB’e‘fyéygﬁBG‘PmE‘EF“fﬁga K Phdne

hydrochl ori dg,apgo éﬁangg | ah@ 2 phaHacedE0a AR, whefiibitadasRtbonitoense
delivery system ereint sust ai ned rel ease deli very system

conpri ses fr dhs kuigeuphil, gB%QSGd egerke tl@lsuﬁw%/re%éﬁegfﬁfm‘}lﬁlﬂﬂscﬁm Besa Hrepghe
from about 8. fggﬁ s @ﬁa}étané%}h%{etéléedbrxlemlf&mulefﬁﬂEé?@a@esgwﬂM%b&u Mo%tof the

| east about xant umparticles can gass t rouqh a #270

mesh sieve; fmahgathomw@mwww%e%yaw@b@n% erosttan Ghanolfcppiaining

about 5%{ é.f% £0% by wei ght calciumsulfate dihydrate, and from
0 a

about 2% 10% et hyl cellul ose, and the sustained rel ease
fornul ation rel eaélesndtl@sssnemthe TO%atsn p@%@dqalﬁ@gstwﬁhphasz forauwladions t er
i ngestion with ei r H& Nk hili
20bever age. mpn£1P§ no% %%@Q‘g% Eaé%? T éd%ﬁrgf}&? eellgée ftophilic
fornmul ati on cemapnicsimid aronmlwbmgtcoﬁpmmdadml@d@@nn@ng\fﬂ@k%’mﬂ%mﬁé’alm
hydrochl oride and fro 0 ped
rel ease del i \F@ﬁ?/n a0d ¢ rhgﬁ%}]ac% i 15%@?21%\%%&9 é:’g{iabo ¢ /\%?ﬂh

syst em coppr i lgdsophilio rguﬁ]bmeti to8nak¥dHecusthioet rel@ise'/f%rbt}atwmcghpass the‘,wh apy@Fh
gum from about 3% bo t 41.7% Db h

at | east abou‘f‘e%@‘?vﬁf’n‘gtg? f‘i‘s e r’él‘f"r@&#é?m c:ﬁnnrea e%%{? l?ngl%orglg@s/h?ﬁhgqmg
di aneter; fr ogitdahodibu Qfertingaidaiitlb&debyn atlmnghfreect&mn ethgrgl-chntammingbout
5%to about 20% by wei ght cal cium sul fate di hydrate, and from about
206t 0 about 1UY%@Bhyl cellul ose, and the sustained rel ease

formul ation rel eaggsoth&&sbddiasnts] @y lrophitic g ds ahdtdropolPatuherids gt dn

i ngestion with either an ﬁ% g lﬁgﬂ{lree or an, et hanol - 30cont ai ni ng
beverage. 20 some efnbogime 88y lic gyppis 2AUhal §8Y 1 el ease formul ation

conpri ses about 2GhQREe aﬁbwfﬂiémrt@m@ﬁﬂa&m@@mme@eystm fiathet dsmpnses a

enbodi ment, the sustained rel ease,f Iat| on COIEE es ablg lﬁlg];f )
of a sustai netitiper eiselipdng casneuad selester fiom PeRovAIGH: RN R gption
the sustained rfdeshl@sasl{% oh Q&b &R LS QMBI SRSs-BRIGH ag3hils agocmim galt.
sustai ned 5 rel ease delivery system In sti|l anothe

sust ai ned r eI ease Iy ot apether aspectdhs BEFRYPR E’é’é’ldﬁb%ﬂ{“a??@’orﬁ nB]gE\?P
gum about, 2 gaéldﬂ ”Qnd%QQ&&mé’d’iéPeSk%HEﬁ&?ﬁysﬁMﬁnp&@B@ @ay&bptmm
sul fate di %ydrate nd a out 5% et hyl | ul ose. 1 n another asp %’P
the inventi ongtpn aiogepolysasehanidel wn, @d@@éﬁmaﬁ@t%§ duenbripheran dirleast 4Py
in the pr esensd fth \A}}p@reg%h& érﬁbl@guse@foqﬁél@tﬁ@su@taﬁ@& tédake RMIGIRIH Ao
consune 10 et reat ed wth drug an effective
anount of thesxdallstgtham alpdup 53 mqwn;fm élrameﬂ’lmhe $Ué§ln§€1 shease fosoplptiagreleases
rel ease fornu t

Gel  very syt Sy bR ZPREPAL BSos S nbli thor Bithin AN AU IBRAARE oren
hydr ophi | i3 getipnohtortaamg bevesagaonopol ysacchari de gum and at | east one
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WD 2008/ 045046PCT/ US2006/ 039767 sustai ned rel ease formnul ation
conprising: the drug; and a sustained rel ease delivery system the
sustai ned rel ease delivery systemconprising at |east one hydrophilic
gum at | eseroseesdnopol ysacchari de gum and at | east @OI/US2006/039767
pharmaceutical diluent, wherein the inprovenent in safety is a result
of controlled hydrophilic gumparticle size and ethanol - 5resistant
sustai ned rel ease properties of the fornul ation. I n yet another
aspect, the invention provides a nethod of inproving safety of a drug
formul ati on conprising: providing a patient who could consune ethanol
while being treated with.the drug an k nt, of the in
the formof an et ﬁi‘éﬂm in’)g?f 8PETh Tﬂ% i ?éxfohgg&?&é %gsiggaHII%Gg rrfrgrlﬁzfsg? ?nélg'{aﬂgn
conpri si ng: tdompeisitg;a dragl aad 8 sstAnddeeease Heavsey systbinvemyriditsybydeophiliche

delivery system conprising .at.|east one _.hyd hilic gum .at |east. ope
cationic cr os%‘-“f’l"‘r?g‘?%’bc Nelsiins ng‘P%"E‘fqgﬁle‘#%ﬁ?W e‘éﬁ?ﬁ%atﬁgi’ﬂﬁwalen{]
cations, nul tdauedsemnt sali] ald agdikintiesutiaaldiileanit] wherginet ladst t@as30% ofthe

pharmaceutical diluyent, wherein the nprovenent in safety is a resuylt
of cont r ol 1 YRS R BRI H P Filb e PSP B IoI8 e ABY 08 Fre s o
sust ai ned rel @@gﬁﬁﬁﬁi@ﬁﬁ& i {ﬁ&ngtf:r etnjh%efsagtﬁmémie@sﬁ.foﬂzﬁifmioﬁ m.laeaagqqe@tthantm%
i nvention provjdes a sustai ned re] ease oxynor phon r.nul atign

conpri sing a ¥4 %{Pw&ﬁme%a@a@@f@anﬁfmwgﬁgﬁ&ﬁ%ﬁﬁé@?&ﬁ? M&ﬁlasolng to
about 80 My OfonRAXNKEBRBARE  In'WHRE Bnboddhtifs, QS saktaiaetNAdlvErd s fdté® Aurdbr a
single dose to a patient with about 200 nL to about 300 niL of about
4%t o about 4W€§%WWPH@”TB?IWF‘%1H on provides a secondary peak of
bl ood oxy#gpr phone 15 e thBedih e, aRQUitaidal BRESeFordfullRion further comprises an
20adm ni stration, and the fornul ation provides anal gesia to the
patient for auigregaiingefpspmesmboditpesisathe apterenating cmpaisesrhydrophobi¢ polymer
sone enbodi mepyg, 2 Hhgdigkmul ation conprises from about 20 ng to about
60 ng of oxynorphone or about 40 ng of oxynorphone. In one )
enbodi ment, " the f draunaembndiments theolraals a stageoiuble Arigx mpsines erepodimsnis; |
a granule, a gapsulie,Of ti%e@%&“ﬁﬁ{, a Iu%ﬂﬂ?%ﬁ%ﬁpo@a?ﬂ%ﬁ%der,bgﬁﬁc H3¥AAL 1 on
provi des a sustal fed rgl eaSe oxynorphone fornul ati on conpri si n% a
sust ai ned ¥ el endlspsydwigraies, pndgrsatientianrigfi¢it biyperabiddty disomiprt I» seme gmbgdimanyss,
of oxynorpho 21 eb n. af [ 1.0 ] fi: i ose to
2 pat ] ent "t nats GART EheuRiachl 2R, SHhELE Mrtihaf ol RRNEDSC,
oxynor phone | disaprobasodaipn meutfal silfassalis ofisxtrednmhetemijesne dophatamiapwith the
200 nL to about . 300 nl_.of t o about 40% en
ngest ed it niE comapet g e Al AR aBpRA0 e SOERAE Bnbifallls

t he patient fioamalbl hydashloadguind bhehgharmsacaiticelly adeptatilssaitabf i active12 -
WO 2008/ 045046PCT/ US£20 6/ 0 976% £ I n one enbodi nent, the maxi num
bl ood coné®nt PEIPERUER BEPHSPLASRY i s 1 ess than about 2.5 tirmes

hi gher when i ngestiagomét eéb@inedts, 20drng istan opibidyié. 2.3 Alfentanil pdllyippodine, about
40% et hanol c¢ ared to.when i.ngested w thaut ethanol. ]n so

enbodi mont s, SREPrGn TGRSR aRut. bR Dot Pe WSt 5
Wﬁ 0]1: OXylmor pPéleIf e, cﬁiﬂlei!ﬂé, cg&amirﬁfc]ice@mmﬁfphiﬁé]@eﬂrl orﬂldaarﬁilrae, depduiit] menlt,
the formulatign is a sqli osage,.. for exanple, at et, . a granul e,
a capsul e or ‘Sa)ia‘ _E)Rﬂﬂ’éqe.’ ihydroco e}?%y‘a’iwda?i%‘%rﬂ@gg&%@eﬁd%g I‘?Bn‘?pm%t"?’on
provi des as SUGhRIREIamBhiERsS 8ioRPHIRT RITAER, difihaRdna lepRABod @ Bihbidptiging,
sust ai ned rel ease delivery system and from apout 5 m%gto b&ut 80 ny
of oxymor phon@hYiRREY Brambgtens, ehylmombis Arutarae, HHawt: r%?@g TeQf88% t o

a patient thepyidh@piBHeatdRIXyPERIMInE SSonferKaAbhd) k&tbbduh@or¥pRé{ ANerphiah,00d
concentration ‘of oxynorphone when ingested with about 200 nlL to about
300 L. of - abolsroraYblayapsRaRA TRk Rlniagih B RSEAInE RO TREATORR,

oxynor phone whef,ddag Q‘ﬁét@%)n?%gﬂﬁir@, 19%%@?i£éhalgﬁﬁ!ine%ﬁr%, nﬁbﬂ@ﬂ@ine}c rom

about 0.5 to about Z, formul ation provides analgesia to the
patient fé? anorlegershanghaommetiradpen, palomhinarnozdenhinies AYBPARAS, OPBIH one

oxycodone, oxymorphone, 6-hydroxyoxymorphone, papaveretum, pentazocine,
-7-




oxynor phone when the fornmulation is ingested with about 200 niL to
about 300 nL of about 40% ethanol to the maxi mum bl ood concentration
of oxynorphone when the fornulation is ingested after a high-fat neal
wi t hout etW@rels/oit4¢ r om about 0.8 to about 1.5. 201 n s@EI/VS2006/039767
enbodi nents, the formul ation conprises fromabout 20 ng to about 60
nmg of oxynorphone or about 40 ng of oxynorphone. In one enbodi nent,
the formulation is a solid dosage, for exanple, a tablet, a granule,
a capsule or a powder. In one aspect, the invention provides a
sust ai ned rel ease oxynor phone fornul ati on conprising a sustained

rel ease del i vgpyhadhehé 1%910%@@;@1@19&&1@ Hﬂentoﬁerﬁl U F}x ”%rl‘c}fimxde
oxynor phone, wherein after oral ‘adm nistratio a single dose to a
patient with awpbertze, premedrlaensrid@epranirast, Peopoxiphans suierddndl, tramoivd,
et hanol the f

e e f gL, %%&%@Fn%ﬂh 51, &1 g%?temfgéog%g n@%%@%&{,aﬁbs%} tfdreof, and
fornul ation pﬂdw@ése@tﬁl&b@ﬂ;@la@hﬁmﬁcmcdmaceqmabi@altéherdoé.ast about 12
nours aft eg adm ni halAD.me YO ARASHAAROAORETI HS2000 0ROTEF i ,some
enbodi nents, the for on provi 600° Concent ratt on
of oxynor phon ehdlmmmadmb fnnnﬁlaﬁomag}’ndbolidﬁoatgmfomﬁ.cﬁmpgémgﬂm susﬁammh reloasat
1 ng/nL to abg%ﬂgﬁu I n one enbodi nent, the formulation
conprises fro 10 rrg to about 20 ng 5 of oxynorphone and the
formul ati on provi dhsanaaspamﬂrﬂmvbhmrbrmdmanmatlaidlfmrmaifmg)a(mtrmﬂ@el&se

from about O. 0_about 2 ng/ nL_ or mL. t

Lbout 528" noy HardafTbn L o o 8 = Nomhed iR 2R Disfet Moo
10 ng of onynmsfmmﬂecleaaddélheryfs@rstﬁmlcgmpg@s Blh@dlrbﬁlﬁﬁt; gumomgmmaaaﬁnde
concentration of oxy on abo mL t.Q. abo

ng/ mL or fror’r1g‘éﬁ3tﬂ’i’{yi ”B%‘%ﬁﬁ?“ﬁlﬁ gﬁ’cﬂ]‘f mgt %d ?fﬁ?ﬁﬂfglg provi mﬁﬁhegl}}’{}{q&g}hc
e][mom rrenth t@mnfugﬂ]rmleaithmc’@(ﬁmphﬁﬁ&sfeé@md rﬁh@UfSﬁﬁin@lgFlﬁdlaﬁﬂ&Eﬁ, 40 ng .
of oxynor phone and t r rovi des a 00

concextrafl on of ﬁﬂﬁ”ﬁ ﬂ%ﬁﬁ’r’?ﬁg‘&%ﬁ?’ e Bomgpasag a‘g;l?o%‘f“ d9 nL or

from about 0. Bhdighdehtida0didkatio f@mﬂgllaﬂﬂles Adine %6 braniies WRR Rt 18R o
the formul ation conprises, about. 20 of oxynorphone and the

formul ati dh pPBUHAES C%HRPMOHL%%P%@%HH%W? Qﬁg&wumed&selyﬁwwﬁ@ake
from about O. gefaidilatbe about 3.2 ng/nL or fromabout 0.75 ng/nL to
about 2.8 ng/nL. In one enbodi ment, the fornulation conprises

from about 40 ng t%& BeBeRASEG: Wy ipvengen Bieyides pRethed o anaking arwysinedreicess

provi des a maxd Ui RRABCL M b-adn
ng/ nL to about 15 r%g %ﬁﬂ)or rom g’boﬂ?@u@méﬁm’g&'&?g@%%utﬂm %ajﬁﬁltﬂe

anot her embodpuftaiied relepse AlivaLy sABIFFOBBYISE P bﬁ@oﬁm@me ofoTe cross—lmkmg
oxymmphongg angoxﬁﬁb%n& QefléE'tleaédxﬁﬂloH&%Yénﬂ&%oﬁs H;%mvgm nfrﬁ%n& ?zﬁﬁ eplfat i on

of oxynor phone from 25 about 1 ng/ni to abou rom about
1.4 ng/ni to Bbsowecegtioshdirent, the metlmdwcoy@nmagmmdm@ﬁlbmmm gurthavith at

fornul ation copgr, 'f?agt? na(g(ﬁ%céglé@th% aﬁb’ﬁé’f@’hf&%@% E&ﬂet'exfr?grafn&@ﬁ%ﬂu@ ! o

provi des a maxi mu concentration of oxynor one
ng/ mL t o abouhyd&phliy/ guim, &wﬂommlamchandeggﬂamdﬂmpbdmweuﬁ&l dgwemttofaﬁl n

one aspect, t El%nﬁlgs\,l %1}18 {he %Jfa?ﬁﬂieg Sl ?hesdféé f%ifg%d a ér%mﬁgtgf? co Xﬁlos ho €
25  applying pressure to the granulated composition to make the formulation.
In some embodiments, providing comprises receiving, manufacturing, and/or
processing the hydrophilic gum. In some embodiments, processing comprises measuring
the size of at least a fraction of the hydrophilic gum particles and/or passing at least a
fraction of the hydrophilic gum through a sieve. In some embodiments, the sieve is a
30 #270 mesh sieve.



formul ati on conprising a sustained rel ease delivery systemand from
about 5 ng to about -14- 80 ng of oxynorphone, wherein the

formul ati on provides a m ni mum bl ood concentrati on of oxynorphone of
at | east a¥0QesQ4PIB ng/ nL at about 12 hours after oralPCT/US2006/039767
adm nistration of a single dose to a patient with about 200 nL to
about 300 nL of about 4% to about 40% et hanol, and the fornul ation
provi des analgesia to the patient for at |east 5about 12 hours after
adm ni strati on. I n one enbodi nent, the fornulation conprises
about 5 ng of oxynorphone and provides a m ni num bl ood concentration
of oxymor phone of lahegsbodans &gerﬁ&hmomnamhgthg@%ﬁﬁéd Q¢ R ion
the formul ati on conprises about oxynof phone and provi des a
m ni mum bl oodansiqrrobie desaes f@nn@m}wmrpmlymg aatoutep gerting butatat Bast parl of
ng/ L. t{hg lys%ne%r} theteuhadiment, the fornulation conprises
about 20 ng of oxynorp one and provi des a m ni mum bl ood concentration
of oxymor phone of Iatsome aimbodithenys, gﬁmalah@ ¢rmprises Immelgemgmﬂ@m:ewtthasctiwon

i i mum bl bodt ERREAN R Boe o R BA Fo et A B i

ng/ L. dmalgeéipl @dmtoh,eﬁor emmpth mhmpnt:drrepﬂsmgmﬂiaabh on conpri ses
about 80 ng of oxy r.ovi d m bl.ood concentration
of oxynorphone of Ig'?m s%et a 1613 tlfn’frowqcﬁf meﬁmg'for malﬂngﬁ\sf’imt%‘ feléase

enbodi nent s fohﬁulﬁﬂ)dirrmh@hsmg: d drug aadh suttaﬁmﬂageasé deliveryt mteﬁx-almblﬁ thea

20t abl et or a _powde one aspect
i nvention pr ng@glgggelw%’%g@elgfsyﬁxgpf:%?w S ?)ék'dﬁo@’blf?pg”lnkl E‘@moﬁ"’lysac‘:hande
adm ni st end nggir, add phirtateuticd itk nlminétﬁém@n@mymn{gan@hydmphmc gum

formul ati on co r|S|n a sust ai edr Ieae el i mand from
about 5 g to° I§ greaR DY gl e e o i n G the
adm ni strati OBibIﬁlprB_/sﬁdcﬁzg“lde gdﬁisaﬁdtlr& ;mbhanaaa&ﬂcﬂrmluamM11alaemt1012&9nljﬂsmtgo

25 about 300 mL of about A}%to ab ut 40% etga]él he fornul ation
provides a se¥sRUQAFTHER %“le!ﬁ‘% © SIHEY PHB ARE L e&m&r%a&ﬁ‘ca@a%ﬂ%

hours after agilppStdgdirésOite tcﬁtﬁ@i%ﬂtﬂa‘c@@&dﬂﬂc@&bﬁﬁb RiRMhé@smaRAbpesi a to
the patient for at |east about 12 hqurs after adm nistration.

In sone ehbodi ment® anether agpseiihedryegHonRyfrsauacthodier meking 2 septaigpdirgjcase

about 60 30 NEyQhlafetyEBRREARS &ﬁg,@h@ggufa@nmezeése BUWREY LA whérBin AE
enbodi nent, the formulation'is a solid dosage, for exanple, a tablet,

a granule, a wﬁwwl@ﬂse«éﬁhﬁmwemm@w%ahydrophlhtrﬁﬂ&h@@h@lﬂta%%dtnlﬂng

the inventi 0ncc%]ﬁ\dhdjﬁec?cdmgn&'faleﬁ@éah&i’s' REIRALR SR RhS éantg and
adninistering to a patient a sustained release oxynor phone

formul at i on cehmpnoshiing! dilusols thgimethpdreomprgpg: deiking Erohydspphiienm ¢f prarge
about 5 arﬂih?lr'ﬁealgpn % %é/emfaﬂ QQ&!? 53 H@&&ﬁ éﬂ fl%%éf thed c%lhomc CIOSS-

admnlstratlo osetoapatlent t or mul’at1 on prowdes
a 5 maxi num bligdat @mp@end Mtthmpilaoﬁac@&t}qahhbmtweth emintionh apmpiining wHer to

times higher wagn Anﬂg‘é‘%&gxg‘%et %&Ee%%th%ﬁ%drg‘g @H’gg%@%‘ﬁgﬁ gpﬂnpgsfi]tgf%g’ﬁrédo

about 40% et hanol en i nges
formul ati on pmmn@meanaltgﬁmgaanubtedmempemncmﬁb fabe thaforlreiéibn.about 12

hours after adm m]is'nt I ?Eml?odlment a method f maﬁngggf%alrv% %IEastF I%a‘mrgria )t(lorrlrﬁmher

bl ood concentrati on OF "0y IO phone i's RS
hi gher when |¢1gmtsm}ewmhg aldmsﬁlutilﬁ(pwﬁle bbthah).maﬁnea(ﬂﬂeastfcmfnulaﬁoﬁoraadohdlt

40% et hanol c red to when .jnge ut .et hano

arodt mants, SRR Bin bt hENSRI BT el At Eh D5 ool oqmElintes
ng of oxynor pdvhitenor about 40 nmg of oxynorphone. In one enbodi nent,

the formulation is a soljd, y exa let, a ranule,..a
capsule o a powddl o4 STRYBET Ao SRS & bR Ay aria B erdvTatEhe
a method of ralmigiieAge mipauaﬁﬁmd] Spetigeablgl BifEvtist Bnbig of OsudtaRRl kedtise @
sust ai ned reI nmoi phone fornul ati on co Is ust ai ned

rel ease d&fiv Ppulgw{%rmsa AgspgsfOLP SRMPIE g S alas%\??ea%ﬁ‘ofs Opfglgfon described

herein.
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20 ingested with about 200 nL to about 300 nmL of about 40% et hanol to
t he maxi num bl ood concentrati on of oxynorphone when ingested after a
hi gh-fat neal w thout ethanol of about 0.5 to about 2, and the

f or mul at i oNOpeSPHWes anal gesia to the patient for at | exItUsAcHs97d2
hours after adm nistration. In one enbodinent, the ratio of the

maxi mum bl ood concentration of 25 oxynorphone when the forrmulation is
i ngested with about 200 nL to about 300 niL of about 40% et hanol to

t he maxi num bl ood concentrati on of oxynorphone when the fornul ation
is ingested after a high-fat nmeal w thout ethanol is from about 0.8

to about 1.5. g‘g%gﬁ i
conprises from aboufl nqilber GMB? t!;B?)’HrédesP %ﬁ@ﬁo@pﬁéhgg%ﬁ legt
40 ng of oxyrmwmg(am:endltlm mmmﬁ@éﬁnmngﬁm@eiﬁ@ire@# ﬂt@lapwtncsllwpf&@ﬂﬂied
S5, 1or SAalbl S Subh B eSS oS ER. oL B RS
relieving pai mlemrfmmﬂatmg dasimrbed@tmm ng to a patient a sustained

rel ease oxynor phone nul at j nco r|S|n sust

delivery system aﬁﬂa?‘?% Theds 6 Q[nd’r%‘ﬂout I%egﬁ k! %QHCIE &%ggmﬁpemg‘)fa
wher ei n af t ersuemiakd stbasadiag Ecﬁmulaﬁoméon@rsmggtcﬁrldingsepamnta qnatamemtelmet h
about 200 nmL fo albout ﬂ%g nL. of about 4% to about 40% et hanol the
fornul ation prOBV'fﬂtécg“]e?s S REFf™0l ood concentration of oxymor phone
from about 0.1 ng/iflet=@othbiodspect, Shaigvaition pradidtdesdid dostpaformroppasinges
anal gesia to the. p

admi ni strati Ospfstame(? E'elle%gé fo%ﬁlﬂ]g@qpedeé(ﬂ%ﬁj bOlﬁt énlszomr%gel#‘bgpﬁ{?tpﬁt l'lhg ﬁohd dosage

provi des g MefkAEY fo}iv@ﬁﬁl aGRARRNE tBlet, 0Pa dfpsilk. oxynor phone from about
0.5 ng/ L to about

5 ng/nt or fr m. about n. t.o out
I n one embodi nent, Pﬁ%asﬂ%‘?tnthf’ ﬁ’tsfaBﬁgé%‘?Fﬁ? y"?@éaﬁi‘?’b‘m‘%‘iﬁ %awtg g’a out
about 20 ng ofp & ﬁﬁ&{ﬁtﬂ?ﬁﬁmaﬁgﬂdrsmr{d%m&&w mP FPIHoFETH0and 1804 sibtiined
bl ood concentratl on of oxynol phone from abhout 0.3 ng/n_L to abqut 3.2

ng/ nL or fromelseedeligery sysgmmivhersin e susiined gelgash gelivery ytemsamprises from
embodi ments, g §. 9%%5@&&@?7%%%&%@&)0@499% chih ﬁmn%ou@wmbrabmal angd

the formul ati on provides a maxi mum bl ood cong:entratl on of ox r phone
f r om abouts 0. By Wejehtixantham e twherel ab lgestabet 3P ehthergnihangun ﬁ‘ﬁs ¢ag pass

about 1. N9/ fihouch 8 #AOHRSHGEDAM ML 200k REatlr 5L B o CRERE:S05m about

from about 20 to a mg of oxynorphone and the foorrru ation
provi des a na&%ﬁmnbdgtw@bﬁmmal@@méﬂfaéﬁdl #HbidphHaE qu‘é)tr%/aW(ﬁl.?Putd 0%

ng/n to abouéthglngﬂédlg}e 91-[d the }Q]m ?1?) aQe SR95Tn ERaRP QEQ th&n ‘ﬂgfb m‘—the drug

I n yet anot her i°at | on conpri ses about

oxymmphone anwithin@ lfoursmﬁﬂeamg@snomwdb' pithes amethaned- ﬁrmwmm@nn@lcm@mlrgat i on
of 25 oxynprphone fromabout 0.5 ng/nL to about 3.2 ng/nL or from
about 0.75 ng WG about 2.8 ng/ L. I n one enbodi nent, the
fonnul ation conpr ilaesothercspah thet sust@inedycleascdbmutat®e cmgpmes ﬁnwﬁbplpﬂﬁdﬂe

and the fonnul.at vi des X I t
oxynor phone f ?bc%l gcgr(’)lgt ?nyr%‘?l?ﬁfmfe dr%rﬁfgg&iﬁ%r%%g%{r% 3Pr om a ou% 4210 ng ofa
ng/m to abOUﬁus&ﬁin rélga{sa‘dehvery system] wheamntﬁeesustemt)hdleawdelivem e,ystem

formul ation co Y t he f

provi des a ma%d r‘EfB& ﬁée/ﬁ{gg tég)&ﬁyo‘g g@ﬁpﬁ’i‘g&eal} Fon Orhq:élqb ]%ulg)g%
ng/ m. t thbouE?b azgﬂgﬁm By \ﬁffei’g]?maﬂihlﬁnl‘gulﬂ. hévingétidast aboatt Aol oﬁ)artglasdsmalllan
yet anot her enbodj ne t he rmul ati on . .co e

oxymor phone athgn phaut Q%WP’E‘&IP W%WBJTO%@OB%&&%R\?%%&)W Wit dhucie,
concentrati Onfrelfn 2DBWTOS RNHBBE J0rn \ﬂé?g’rutcal&uﬁl s&g’éteux}iydra&bm&frcﬁﬁ atﬁtgzt 2% to
or from about /rrL to about 13

th
i nvention pr o@l?%!é 0% ethat srdiulost: a’l“E‘th é‘%ﬁﬁ‘?&dﬁ%}ﬁﬁe g‘lfﬁ‘ﬂ%gg‘? f as 23RS an 700t

admi ni st eri NgHeQng Wattih @Mburd afblShREMNRCy e S8sH) RunPPaRIan kdrmBM at i on
conprising a 10 sustained rel ease delivery systemand from about 5 ny

to about 80 nePWFnIBgEbAGFIRone, wherein the formul ation provides a
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and provides a m ni num bl ood concentrati on of oxymmphone of at | east
about 0.15 20 ng/ni. In yet anot her enbodi nent, the formnulation
conpri ses about 20 ng of oxynol phone and provides a m ni nrum bl ood
concent r atwWonrowsfo4gs/ nor phone of at | east about 0.3 ng/ MCT/USA006089767
enbodi nent, the formnul ation conprises about 40 ng of oxynorphone and
25 provides a m ni num bl ood concentrati on of oxynmorphone of at |east
about 0.6 ng/nL. In yet another enbodi nent, the fornul ation
conpri ses about 80 ngy of oxynorphone and provides a m ni num bl ood
concentration of oxynoi phone of at |east about 1.2 ng/nlL. Sustained
rel ease fornul ati %%ngeassme& ﬁ&@was'taﬁhcﬁ@Qe@@f&ﬁﬁf%%ﬁﬁﬁfs@@%out 20 me of
Furthernore, sustained release’ fornulations descri erein can be
used in the ngmmhoﬂéﬂimrec}&?n@ Aeetiotwnembodiment; thesusiined raddasaformulation
condi ti on. f ns
descri bed here ng{]%%g{ {J@gﬁg ?%Jrk%?tﬁé%n%%h%g%%lg&*égﬁf% lr%ré’%}l%lg{r}rlgﬁt for
rel i eving pai pmbediment, thesustainsd esterse fompniation QOherIScsrabmhtéﬁDmg dfa sestandd d

dosage for t I

powder. 5T es}ee?%ﬁega%glqﬁjgﬁyszﬁneﬂ% an‘gﬁer(régﬁé(?ir’f%ﬁtf ﬁle%?&{] deﬂe aseﬁl? 'ON are
descri bed i n elsteni donipeisesi abpthS‘%{lﬁdmt lb_ﬁﬁ)gﬁiﬁm%l"/ut«hn%n‘gbﬁ AT ON
4.1. Definiti el n | ass eC|f t ed
ot her wi se, thg&?:rggraléjsﬂ%i’l? g%‘pn%alcmmsumfg%adrap and #%Et}l @ *§ense of
"and/ or" and not t]lneanethcﬂ aspacumaemeomjﬁrowdestd’metlmd ofpreventmg dd3e-dsfping of
herein, the term” % Skandk gtk OL roper M of a. sﬁlai n@g rel ease
formul ation t RACBARPEETS f’ 8§ &1 %W’ FEnEve inﬁgpa‘il SPRETDHCPEYRT | e
subst anti abl yetiaadi f?vhﬂdbelmgmrwt@ldmt}ahe dlh@axli eifaeivé ahdunt éﬂme&&@mh ﬁle(ﬁf»mﬁof

failure of a su nls doseg dunpjn 'Robust "
and "rugged” Q?%B Fﬁ“s %@a@ﬁiﬁﬁﬁgfﬁg Rlon COmpriFag: gl?erflmﬁg H‘Bdf‘é‘ismmed
'fine" refer srelaaseddiaéryisgdt@n, &hidhh&)éryaym& &di‘iﬂinsh@ét REst_nshARTPIMIC gum, at
smal | er than crons,  or al ternatl(\{ 1zlastoaw ng particles capabl e

i
of passing th&B‘ﬁ@ﬂe PIOPRlYSPRghideieuAgnd 2 DePhaaRAge s idtilyents w lﬁléﬁfm

“dose dunpi ngleadi @bt S0%Qf ehehFiophili€ b@A S8 mAkEHhE ublindANeltsst i Rulation
ingredient froma s stg:l‘ned rel ease formulation into the bl oodstream

This rapi d° 20fRagdErONEn g Ehidrarsh yioy aaidhe waained rrleasurgriaken relspsalyes

of a drug frofuh Mouf Pl ok ldﬂ% wilhe$ £ hSl R %g@étﬁ)ﬁ vhelfe%éf ah%ﬂfan&qi&%is fn
having a peak concentration of the drug in the blood plasma higher

t han t he peaketéﬁw&é?ﬂt%l%t‘f‘géﬁv‘?é@fget he i ntended sustained rel ease of the
drug. Dose dunpi ngmneadaspbdt, §O e g
to occur, whi ch can | egscli) to a@gﬁt%?nseqﬁgggkeﬂggwgﬂo gggsﬁer gquj%%fﬁ
tenn "sust ai n&HE FW%H@E"“C%@%@%&@WPFHGE; mf%dlngapeﬂe@hwbdcwmnsm
formul ati gp I
bl ood 1 evals (B Bt T auafe g ARHAPEHbIE B Y aRERP e Biflof
an ext ended p@?@tbﬁmobﬁmﬁwustaln@d relepge forsdation ceinprisings thegirtg usd aswmihed
rel ease", "ex I

synonym;, i ltej?eg av%nil{}'i%:r enti ca ll?é]&lw&?g%s%m éo%r{sggﬁgﬁg%ggé%ed?@ﬂfc gﬁl %‘egt
term"i nmedi alf:@’t ped @iionit creemhiskinghenmpoivel stleagd ifiomrebdreasient hetdretidne,

fonnul ation i r it hin ut. 4 _hours

after adni ni slltﬁlrﬂglf’ ?l%ﬁ Iﬁ?ﬁ%%ﬁ&g Slgc{rru t%ttafl%?\teiea%sdnﬁ\é\%w ?ug‘?zﬁ,élfl% ‘?%eeffflr? at
"AUC' refess lemst aﬂmt a@%af tlndigdropllnhc gmnu:edtw abkeothe kdstﬁeﬂ@&léasefmﬁﬂlaﬁ&ed

herein, the t d gonce rat

ne' oy hor o Sin Bros HBleh 4 18Rech St o T T O RTeER Bt Gt

devi ati on. than about 70% of the drug within 2 hours after ingestion with either an ethanol-free or an

ethanol-containing beverage.
In another aspect, the invention provides a method of improving safety of a drug
30 formulation comprising: providing a patient who could consume ethanol while being

treated with the drug an effective amount of the drug in the form of an ethanol-resistant
-11 -



As used herein, the term"C" refers to the confidence interval. As
used herein, the tenn "high-fat neal" refers to a neal wherein
approxi mately ro50 percent of total caloric content of the neal is
derived frnwenémivssod exanple of a high- fat neal is twecggednseer i n
butter, two strips of bacon, two slices of toast with butter, four
ounces of hash brown potatoes and ei ght ounces of whole mlKk.

As used herein, the term™"liquids" includes, for exanple,
gastrointestinal fluids, aqueous solutions (such as those used for in
vitro dissolution testing), and nucosas (e. g , 150f the nouth, nose,

"ot hanol -1 os drgneE e atedp et epspmmaing oSS Pl bElsfhog el By

i ngredient ( Gsygem, tBe Slistaihed vélédae ﬂelﬁrﬂﬁj slstﬁem compmmg zﬂi@bmhdmdlppbﬁci pwen, at

measur enent USP Pr ocedur e UsP %
et hanol sol ut F*’ého“eﬁ@mﬁg é{Sﬂﬁé}ﬂBFﬁ ﬁﬁmﬁpﬁagmace F%y %en% ki e
phar maceut i CQHIpVov@ﬁEﬁt\IESdfétﬁm acIaéulwf calﬁrcﬂlbnﬂ)hﬁ@mﬂﬂlc ganpoticle slzeam egtrayol-
pharmaceutical [y acceptable salt ther ed for alleviating

synpt ons, 5treféﬁtl$tﬁ53‘bﬁtal é@é?ﬁFPFﬂj’eﬁ‘e%Bﬁg?f%ﬁa ton. Drugs suited for

the robust sust ai nggethfbtBasBpdcq fivihahtigNsrodescs méhed dSiEiﬁ'@rd%ﬂgrkﬁfet;dﬁ’ a
al prazol am ( XANAX X

l'ithium carbonate, (LI THOBI div
sodi um ( DEPAK@E@M%@} GOMPrIRET P WAIRE P Patielt WB%W‘EB%@%%? %{ﬁ?’ﬁg‘”gﬁedbmg
25anphet am Neye Watihinthedtle %t EBeckis O MREunObf BB bk RS GE Rtbad @esvaht
d, 1- anphetam ne aspartate nonohydrate gADDERALé XRO%’Pﬁ tramal%€f1
hydr ochl or i desugtFRedmisase @R@lawowpapﬂ hedrpg 2gd @ dTelCsAGRER( r )

and RADI ANCE)%, %H'ldthgﬁ SRAPHSte i EENERNIE Nieast one hydrophvﬁs ghi§ 4 1A oRk Bationic

the term "opi I nc udes stereoi sonmers thereof, net abol I t@
30t her eof, sadross-linkimgesempovsdiseleeied Faparmovalant Bkl eaiiops spultilpnpmetal

derivatives t g &
t her eof ) . The&gétl?sgalfnggﬁts and a? t@g’c%x@?ﬁ‘aﬁi ng@ldioh) &%ﬁp%@ﬂeﬁl t8 {Msﬁfovement in

oni sts and/or -
2008/ 045046 P(EEfd%B@O&‘uﬁwi?@ﬂrOHﬁd(bjdimn%ﬂ@@m I@F@@aﬁﬁea?@é ﬁ%ﬂ@-ress@trm ary
opi oi ds incl usugtane£§ angf}q“ﬁ%e %I&flﬂfg}rfg glonal phapr odi ne, anil eridine,

benzyl nor phi n€, 871 1 u renorp I 'ne, butorphanol, clonitazene,
codei ne, e¢ycl azocilnene atzpscanvbt pivention poayides @mﬁt@afmddéleﬂsﬁ exyRepkone

di anpr oni de fil h%ld{ﬁ%} cﬁ)n‘ {lﬁn‘]% gu{i‘é‘ ggdc} 559 Ia!‘.-lﬂl%léy %‘g@rﬁ%ﬁ Eﬁ%ﬂ‘l about 5 meg to about

di mephept anol ene, |ox utyrate
di pi panone, egi ﬁg@ﬁomorﬁiolne,hdmtm afive oraéamyamgatiwll af hlsmmwé?f@ a patient

Py omor phonet gt affbi dE A ¥k e Rka R e RBEHARE he formulation
| eval | or phan, pﬂo@ﬁd@ﬂ'mm’ary el offlestby momhpiraconcdngh bort aimuﬂ 12 hours after
neperldln tazinol, oci ne, net.hadone

nyr ophi ne?2 naf1 e, ‘H’geﬁeetz ula‘i\?%%???@ﬂ%ém#g% %ﬂgﬁg?%ﬁgyﬁgﬁbom 12
nor met hadone, naat sFep hémisuBddnIophi ne, nor pi panone, op| um oxycodone,
O e U DRy RARSAELEL N RENERAG] My i st 0
piritram de, RBEQRPBRRAAELIHE or E&Qﬂﬂﬁﬁib ,of@:f}@ibelfhode ne, onpmbodlmem the
propoxyphene, sufent antl, tramadql, tilid Hﬁﬂ ster €0i_somne

s ther
metabol i tes t Fremalgton i§41spid dosagse e"‘@i‘m%rﬁ% ear%r(')‘?u ° é’scf‘]%sPL Ofgtpﬁgg%rof
and/ or denjivat i vespthehedspect, @h&ﬁ%n@ﬂﬁ%@ideﬁ\%&tw{eﬂmlm otyehdrshone
nmor phi ne, codei ne, hydronDr hone, hydrocodgone, codone,

di hydr ocodei néonnalahw?wwmaﬁéma ilsessiishvery EXSF%H‘F@%?P&WPBF DR about
(including 6-g H%%q)‘fg Mﬁﬂ?fe}’xbﬁ’é?&nﬁﬂéi/o% a@mﬁx%trahuf%%cgwmé phOREiRnt the

or tramadol. ereln the term "oxynor phone' mcL g
oxymor phone, ﬁcmnabt;m previdpvr mRERwET blogghranerstration 9T pREMpRBeNE ¢SS than about 5

Met abol i t es Ofuﬁq%%(])él d %%ﬁ'ﬂlbg'eﬁgiﬁgﬁ abduPS0EE EPARut D0 mL of up to about 40%

hydr oxyoxynor p r oxyoxynor phone and/ or 6-13-
hydr oxyoxoor ptheme ):ommedﬁse’dwh @r@ﬁtﬁd withrut etapnel ape Higi foyspatiop REViiEe s
analgesia to the patient for at least about 12 hours after administration.
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25di sorder (with or w thout agoraphobia), bipolar disorder (manic

depressive illness), acute manic or m xed epi sodes associated with
bi pol ar di sorder, epilepsy, mgraine, attention deficit hyperactivity
di sorder (WORDB4ePr essi on and pain. The pai reqIars2bms/00876Dr

to noderate, or noderate to severe. The pain can be acute or chronic.
The pain can al so be persistent and require continuous
around-the-clock relief 30 for an extended period of time. The pain
can be associated with, for exanple, cancer, autoi mune diseases,

i nfections, surgical traumas, or accidental traumas. The patient can
be an animal, a my : : : I m
of any pharnaceutica F?mg%délgg?gtgﬁgmélgﬁm lﬁ%-&\;ﬁon?%ﬂtgﬁ%rogﬁm@g%ﬁsakgg
phar maceut i cathay albmit 85ttimiss digbed wisniingshtadiwith ot 200 oEite abati BIUmL of up to
nitric, 5Sphosphof) Aeﬁ%ﬁ’Jl%E’r@gd}%&omL*ﬁ{rﬁe%}ed%ﬂ of eth@RgOrbic, citric,
tartaric, panoic, lauric, Stearic, pa Ic, olerc, nyristic, lauryl
sul furic, napthal i hesukfmhodimehts, i fimylatidnmoimprises fmoi ghoutd{tmg eabbntidd.
The robust _sust ai.ned reLe%se fo%{%“ ato%gpps otho%{eu S, a%%bé‘é’me&i &%ered
in an anount S PEYREPRYES 05 pHoRy A ing oL YRmoTRRone ORF ebodiment e
condi ti on for famukitesdedlipdrsagel fopfexdfple,iamhletf ogramia pphesulwatodder.
hours to about 24 hours, .or for eriod _of .about 12 hours to about

24 hour 5. The. r ok HieHS srateh By BERIRE P BER Pl 18F hnFRE s
descri bed her ermubiyn benpiditgni saétsinedrefeaserdelivane sysenthay, frdnhéiteat § inges atdut

day, twice daiply, ar only once daily. The sustaj.ned. rel ease .

f or nul ati ons é}é’épﬂ%(??‘%o‘é]? SRR AR §¥@'r°éf’g aihﬁ‘més&l‘ag%%rﬁsmﬁa%is? focd Rafipntihy
ﬁl leviate 1gai M;graﬁa;mpwidemlaf do PEME @ﬁmgmﬁ 1;316&:3 anOénhgﬁﬁ{Wﬂcﬁcyﬁbqﬂignﬁ&Nhen
ours to about ours, or for a_per|] o out. oyrs, t o about
24 hours. Thelgfies Witk alaubQPanl F%‘beH%%)%d‘i’Ianag’ ﬁ@%ﬁgﬂ’ﬁgtof%?‘ﬁﬁ’flﬁﬂnons

descri bed her gjodd b&¥cRentiafl BT siyslogshede HR inkdstiaaifter dlayh-fdt Meglowitiot®dhanol
day, twice daily, or only once i A therapeutjcal|l

daily. . .
effective ampiigi 3(‘3’9“@-%1‘?0@80‘}@’%rﬁltBﬁé&FﬂFla@EﬁH"P\’:‘F@rﬂ‘alﬁﬁ‘”ae'ioit kel Tt o
to alleviate suERLENE29buR a8@NdinidiQRH6E- 0., reduce the pain conpared
e

to the pain present prior to adm nistration of the opioid sustained
rel ease fdfmul ati ofyone embodimeriethg ratip of she mrimymSlog cppceptgaiion of

conposi tion i Bx o m%heﬁiheqm{ﬂat%n% ilﬁ‘%clisgeidg\ﬁﬂl%oﬁt@O@Qﬂ,% abORB00 mL of

mlligrams, in an amount of about ramto about 800
mlligrans, i abeu48Ymsthanolds themesimum hlopd pepicantration aleirmopmigne when the
mlligrans, og, | i fo Pk meal 23Ebh HBRATE FGmaBOM0. 818 Qbout
mlligramns. _4&021“%331})?%8%59%?%%&3 Ct's on robustness ogmsust ai ned o
rel ease formulldti ons It has been unexpectedly discovered that
the partigle size gf [ ; / tﬂp:ﬁiéFG}Z &S idut 60
di ssol uti %R pr oper I}Sé)g‘}%gn%PﬁeHe}slﬁ’stggfgﬁlgaﬁtr“g] %’ggjgle%sorrlm atl_o?l%%anﬁu
sol i d dosage fhayafexgoomphorsiongbduhd0 s1gaf akyeaphakee bsmefembadimeni, digs,

t hereby affect.ng,their L ) L. SC, '

qual i ty-by- detsf?rbrgllatﬁlf’ P& %ﬁ%ggsﬁgé ’ E‘% Z"F‘“slﬁ%naat?‘ﬁgi hgl\%mlﬁ? ’car;“ﬁg?“ulee%" atpgwtdﬁré
di ssol ution profil & @fe agrece Ricdmaetion phedsea susrined midasoxyogphdnalg
(e.g., an opiqid),had heretofore been,unknown. [t

bar €1 6l 6t ve TTANAR SRRTIE GURE R PR Sy et el B el e
of et hanol¥set 39 hgedilonispheteanhidrainatef @alrdmadistartion & sivgladgsk ¢y a patient

et hanol /et hyl cel | ul o 5 _gr apul d.farmul ation ri,si xant han
qum as ¢ he ny SRBEPYRD0 gnp 2pan BB L itk a1l el WAt BRnIfE
3rrﬂ ler t hﬁndﬁovﬁdel@ B @S inniin Hlir(])_adr&]grﬁemia_ﬁoxabmxyﬁﬁﬁ%ﬁ)m fmsffa Ffﬂout Ba rnlg&nL to

i fferent hydrophilic, gum .S action, m e.s er or larger
for exanpl e b&WdAPEHY D gﬁﬁw{ag%ﬂ’iovﬂﬁs-%’@{%m Ptg%Batﬁ’temeg%t IGastEolt 12
Furt hernore, mhubygeoRbidistetigym particles are screened through a
different nmesh filter, the size distribution of the hydrophilic gum
10required to produce a robust sustained release formulation can be
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drug, one or nore heteropol ysacchm de guns and one or nore

honopol ysacchari de guns, and in anot her enbodi nent conprise a drug,
one or nore heteropol ysaccharide 25 guns and one or nore

cross- | i nkvagosoniseund sel ected from nonoval ent cat i on®CTs200603476¢Nt
cations, and salts. Integrity of sustained rel ease formnul ations-
and solid dosage fornms conprising hydrophilic guns, e.g., xanthan
gum has al so been found to be sensitive to the nethod used for
granul ati on of formul ations conprising xanthan gum particles. 30Wen
the granul ati on method of choice is wet-granulation wi th non-aqueous
sol vent s such as g}, ¢gROLanodh i iR fornfiRBY bERF1Oh i hnunP100d Bfbentrarion
non- aqueous sol vents, e - - particle®size of xanthan gum w
have a subst asftoxginophémectonn abduy 66 agirdntozhelti7 it eyl oy from abtg 1 ng/mL to
granul at ed su%t ati r?qmi,el ease formul ation and the solid dosage form
Rapi d hydrati R of "&&nt han gumin cold water contributes to the
integrity of non-\Jabe¢enqbaitmttecfosudbtfinmechprieds dmseabbot Huhatd abnst Z8molg

finished solid dosage for scribed 5.herein, The rate of dration
of "xant hars guih RUBORERRR PN BB LG RS § St Bkl e Pl oE o
Xant han gum péfyitrdogphese Gbmabaltio.3digank teeabout 3.2 ng/fndrordoangboet, 0.hygindite
faster than x%gt&'ig g@ﬁ\sparti cles of large dianeter. Therefore,
non-wat er gr attiated tained rel ease formul ati ons and solid dosage
fornms conprising Xasshaambadimaas, tHedhesiifion eomplies avone G@g ofot/mrphoaan
di ameter wl I@gydr%te faster and be nor rgbust t han granul ted. 10
sust ai ned r el B4Lhe PEPHANRRTOYILs 2ARAXIBIEP flogl SAFEMAYPR T YHTHSR SRR fom

xanthan gum pajohi &3 85/nf tolaB&GeIB rAMET. 86forA BB 0.SHRAAL € OB 165 ng/mL.
In sonme enbodi nents, wet-granul ation w {h non-agueQus sol

' vents

i ncl udes a di sper SP3ROtBEr cadigientyihe do 18P AYBRTECHEPR A %tgg(’@.tﬁ about, 40
al kyl cel | ul osgg oaowi%wﬁean@&le frfiMlation HOGdERL R @GRMM HocdGofcBfrhtRinSf
waxes, shellac, zei'n, hydrogenated vegetabl e oils, 5 m xtures

and 1 of
any of the foPgwirhgpe fiRmahoPornmbtq dhopt {oe/md osfigh R X e/ wlite ADWE
the formul atigp.spen exposed to an environnental fluid. For
exanpl e, when t%]/e granul ation nmethod of choice is wet granul ation
with et hatbl and dniylasethersmendimenkdhasfosraulafoncamprisss abiipaedfcl es
affects the haé,%g) Hoe an&’lﬂ??&r}nﬁl%ti obiaésfaglga;zzi%uﬁ;fbléoh%oﬂaeﬁ@moato%d

sust ai ned rel ormul at1 on and t'he sol1i osage form

When the gr anetyaargenerfoncdiowfO. cresnk éo shouivb? ngfrdnerifiom Swut®-7hnaielde

or any ot her &%Hﬁgggaﬁ@ ution, the hydration will be effected using

the water fromthe ous solution, and the particle size of xanthan

gumwi | | have a | dssee pmbadiinengi the Srmulatien/eampriorsdiins ahont 4bmg éraboghBbG me
hydrati on_of the solid do e i i | d-
25 vt er 201 uth TR hens PATAT AU b AR SR A b EhiechiRon BF,
bean gum ar eoxyatorghope @bmhbow lagntk kdoabost kmgithk of fromiabdut Aypdreanl emabofit
t he sustai ned %el ease fornul ation and solid dosage form Therefore,

t he average ah ?%1 ihmean particle size of these honopol ysacchari des

guns does not af f dlatandther dmbddiaichn theforapatioh esmpuials abruedd ing pf afynidyghone

sustained rele ormul.ation.and the sqlid dosage. form. 30PRarti.cle
i 26 can be. Sl REiT PRy SR mednrE Pl SRR R R a6k
Per haps the Nt Cagimbntoabsd Jaehil oefesnabongl papticloabsitSemghohpr i ses
screening particles - 24 - 2008/ 045046PCT/ US2Q06/ 03 7 through a
si eve. Ot her exenﬂ%QFVWﬁﬁﬂv@d?’ﬁ%ﬁtﬁ@%%%‘gﬁ% coffE’Pﬁeéd‘g? %é Je OI}I aser
di ffracti on npasirshoRBh&d the fghiulatbi rosidenymathibidtedaoseniRimwienent s
(e.g., mercury poraosinetry, nitroge s adsorption, Kk ton
adsorption). CRREEPIRE E’aﬂboﬁ'fé’a%’ﬂﬁ%@rré%? g n%‘i% d)rggrﬂlféé‘gt ‘ltr@/‘gﬁ?o about
cal cul ate pari3glmrsi ze. 5Robustness and integrity of solid dosage
forms, such as tablets, capsules, granules and powders, can be
measur ed 88ing seVviBaP aEsihiiP ysrtionIRYides & spstalss) THErS RX FRePhene
formulation comprising a sustained release delivery system and from about 5 mg to about
-14-




W thout intending to be bound by any theory, the physicochem cal
properties of the hydrophilic conmpound (e.g., xanthan gum
cross-linked by a cross-linldng agent (e.g., |ocust bean gum, are
such t hat wbegustgipes her form a gum or gumli ke matrix, REVE006839767
15i nsol ubl e or substantially insoluble in ethanol. These solubility
properties of the fornmulation may be attributed to the hydrophilic
nature of the sustained rel ease delivery system which in one
enbodi ment conprises one or nore hydrophilic guns and one or nore
honmopol ysacchari de guns, and in another enbodi nent conprises or one
or nore hydrogfidd 1 . I

Ul T vl ont ong et O PR R Ol SO R DR e Ui i
agents (e.g., erparteyinnBf exypwisheer of a leett abet SN ng/aill atlabe 12 holus afisr oral
substanti al |y ,iRglist¥iddi8 aQt3 RS fo%%aﬁén?ﬁ%tak&ﬁ 286 i N8 aﬁo%‘iﬁ’bﬂlﬁpo?%bbu'l
et hanol , presunab because the sustalned rel ease del | very system
retains its hy¥rioghiut fte*ctanecandrthe forroyetionipeevidds andlgesihrio thegmtiern édr at least
likely to aff ke properties of the matrix, making
t he fornmul gti gﬁ%‘t gg%@#ﬁeggﬂg}rﬁ%ﬁ%m tabl e and/ or 25adaptable to a

wi de range of dr ugk.onSembedimeftatht fmmukatien tigirisesdotic af beetyntothone and
rel ease of a m:Lhe fornulation in the presepce of ett‘baw)l:

sol ubility of {Oﬁge%é ﬁgﬂ i mehtkﬁogr?gﬁen{rrrag ogro?g)fysmoc F ngtﬁﬁasﬁa}?g“t 07 ng/mL.
formul ation (e.g.,nhmdhapimtoditnent thedoumodation eompries ek $0 MBlof 60/morphone

et hanol than ohi c. co nds nd dosage formao he

fornul ation (ggdgjér?%? G| %%msmé{ggﬁﬂg%{c?@gg’f ?aicf"?’[n(?“%ﬁ%et ?fja?ﬁt?FSttah% 0.15
capsul es) .10 ng/mL.Addi tional factors believed to affect the rel ease
of a drug fromthe formulation in resence of .ethanol are: degree
of conpression of elf"ﬁ’g{%8@’55@“%@?@?“&&&%@88‘%atﬂoi"oqog’tpgseélago"ﬁﬁpé“groési st ant
to et hanol thatynsepliont aidyibeiiesa minabile bloed BRREMtEHBA of GkythorphERAOGH dt 1eaéiC
tabl et conposipti 0 ngfrnﬁr | ess resistant to ethanol than

mul tiparticul 3% @ ftt'e unit dosage forns 5enclosed in a gelatin

capsul e), and pres@rgeefbodmae| tht FdBnIaOGH doiibridbl HButi 4D thES ok ABIphbER: and
di ssolution in ethanol .(e gb , certain celluloses). The

sust ai ned 't el BR¥IEET HIRIPYR, caResRation 9t prerearphong Af atdensl abpwOb ngfal.

used to prevent ormSkbsiotel bbddimsRINCRnANidNDEPHER dbkii 86 Glcorof
ethanol on the release of the drug froma fornulation. Exenplar

undesi red ef f ¥BIOPHoRE ARk PERYIEs AmAHTAR blerd canseatraitpnd exgnphnag oF at least
rel ease di ssokudut pRnpmaliles. Alteration of a sustained rel ease
profile can be exhibited, for exanple, in the bioavailability profile
of the drug, such lasome eabedimpnty e fomadationdonedidtdesase Smm; forexamnis e
after admppi stpRt ,Q nge’éggmgg,%gﬁgm,&rpr W t hout a beverage

cont ai ni ng et hanol . "Typi cal paraneters neasured are the high peak
drug concentrat i onnEE yspeeinthe yensms erayidepn imsthod Bf vedinving paie aoreprisig
safety risk o d i 1 .

t herapeutic pgedrn?glé{e?%ﬁog{&ggﬁggggﬂgiﬁglg&vﬁ 8?'1%@%%’}?%%%%13923 Reprsing a
ef fi cacy of tvstatheditpleathdeliverytsgistera dnd fedre abmit b angholaborit 80 sigtdf o yrhdvphione,

her ei n exhi bi ( ' i.n C.of about. 1,7 fol n e ith
40% al cohol c%l%%gi?gggﬁbggl%@ﬁ grﬁ%t}o oot %?@e (I?OSS © e pais g‘@“@%@@é@ﬁﬁéw
because Ca raono300imL afi abowd #%i td aladut 96 rthand thegforrsul atthim phdvédes & 8etbohdura
fed (with a stapdar,d 20hi gh-fat neal).vs., a ted 4 ndjvidual ca

vary from abo%eta{gﬁf‘%b?%ox Tg)fﬁhog‘? %O,ncwgaﬂoﬁabr?ﬁ%{f%umr%{ef %dnb‘f“sgﬁi?ﬂt a“ri}.ﬂ?f
Ther ef or e, t aformgatiordirogjdesiankl gk eichatialt fhras lsastaboqpar abireafedrf ect to
taking the drug.after a high-fat neal. Taking the drug with 20% or 4%
et hanol has aa%‘H’&thaZPn'effect on C. than a high-fat neal, as exhibited

by the mean C. r atlhesn@émbditiénts the fafchlARAYbmprisks AHRPERT0 VR 14 abRR 6D
al tered sustai ned

an exenpl ary scepario, .a fornulation with a
rel ease p%)f RR R STR T vy OW%‘,‘J‘ dre whops | Ip geeembqdiipgbthe npunt
formulation is a solid dosage, for example, a tablet, a granule, a capsule or 2 powder.
-15-
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5 Cs, concentration can be, for exanple, a concentration |ess than
one third of the intended Cat. At the Pharmaceutical Sciences
Advi sory Conm ttee Meeting of COct. 26, 2005, FDA personnel presented
resul ts ofwa:22psgusoapproval in vivo study of a known dr urT/Ohacesarey
showed that taking the drug with a beverage contai ni ng 40% al cohol
led to a five- 10 fold increase in C. and taking the sane drug with a
beverage containing 20% al cohol led to a doubling of Cn,ax. Taking
the drug with a beverage containing 5% al cohol led to a small nean
effect, but at |east one subject doubled their C.. The sustained
releaseforrrulatlo '

i ncrease saf et zmugs V\k &Eq%égg Jéegl!th ?%?ﬁo}dﬁstm ﬁ%@&%&%&?ﬁ %dﬁ?}ng’ﬁlsmg
concentrationg rawtemg 850} P@dmuam%remSWWQmemw@@ oemphﬂng T

ef fect, such Q\Eta(?rwd%lga%e ddl nr%lyf sggtg'ﬂlaﬁ& !Fr&%sab&ﬁ%qﬁ R)%@o %’0% ofccﬁ &Pﬁgne,
be used to reduce or prevent n SI uat|

reduced | evel whtrem affeveral adngnistrationef a $1h@lmdcusheo an@reaﬁéqfqrmalahqn provides a
benefi ci al ¢ {ent The
for mul at i ons %55(%1} %gﬂagﬁéelosé%?aéc{%lﬁgﬁ%oép glfehggtﬁf\ggrgzr’rlﬁﬁg I]?eg%l TR ow
t her apeuti ¢ r agggediwitiyshous2iPenl meabonic¥08 mledf upgo aboun 46%@iliaRél compared to

therapeutic ip ondscrl ein i

i ngested with g‘ﬁ“%’g S’oer(%lovi'nhoutoeeﬂ[\llaél P f;a.ned e °““H1§§es‘f EVHY %5?? g’ﬁﬁe W’%t&or
to or after caﬂsumﬂiohbrﬁluiursaafteﬁ&chmhmﬂlatmnbever age, the formul ati on
wil | essentlallyrtaln't ained r e erties and, wi |
slowy rel ease theﬁuoﬁluam}’?cg?ﬁe’iﬂht eF’@é‘H}uﬂeﬂ ‘i@?&? ﬁlﬁ”f %f%@‘@?w%?qﬁll?(less
25Because 1 hetifan abaut 215t htgasmhdneﬁgebtea @ith asbm ROT mUAs bR thD of Hieto
presence of et han%v &He can cﬁ ﬁ@ed forﬁ] Ia i on of drugs that
are at risk ta°BEY%g CORPEEhiQTEIER inggdt 0&‘68 %ot enti al drugs
and drugs prescri brGoin® cbsdifehts, aRcioffulstidaGotPHSR Fom woummggtotdﬂa&t 60
produce harrn‘ngL?g,exl et hal m%{eﬂef ects if over-dosed. npl es of

such drugs i nf WBRerBhae or gare ?wmm?em@es@b?@mtetaﬁed for

condi tions sugdhmaktitRRiaGokd SREEETor eXdnile Htablet, hedhleag e4pRRR e ﬁ&wder
bi pol ar di sorder (manic depressive illness), acute manic or mxed -

27 - WD 2008/ 045048PEIOtSOTErBIbTnTention sEtyiss awstor of BHCVIRg PRibI pol ar
di sorder, epi L&RSKingTaSiRittihg tah&;@twnt PRusthleli Géléas@b{ﬂ% dn¥ Edhulation

di sorder (ADHD), depression and/or pain nmay be norée likely to consune
al cohol conpaﬁ@aprtsalgtarﬁést@e%wﬁswbm%ﬁsm anfirfyogn alowt §medo aboup8Qung obf
the patients’ rhfonk QviRXRL L& REE aﬂlﬂﬁls@%q{f 'a%m%fefcﬁgét% afidht ?he
i nebriation an /or to elimnate or alleviate synptons of their
condition, s u&mnabhmrﬁwdes a ratio py e mexipym @quneﬂnéaﬁ@ effoxymerpbienggvhen
fromthef r L0f h i

addi ct) vvt;)zﬁl Wﬁg%té exper| g?cdg te%&%h%?% ?haggﬁ tﬁ@’t%ﬁ%gﬂtlonﬂﬁé;ra I%{ y
avai | abl e by hlbg@pqrgem@hmmﬁqmmtphbmwhﬂnange@heé afte.achigh-fapined] dvithout ethanol
formul ati ons) I |

al coholic bevgf%og{@%AEco?@Za%aotﬂéF g& fgﬁ?s il Fgl%ggﬁsl& gig%t\(%lfabl ggt
herei n woul d ﬂiﬂiut bkh@hﬂﬁ@dadwmpaammnts or their potential for abuse
woul d be significa dyc n onvent i onal
opi oi d formnul ati onlgl) ngem&d,lm%q he r%ﬂﬁf%lqaﬁlmu? E 0883%%3? e

formul ati ofs deswrplngd wien ek forrmbitish isexdestad wvithabaft 200e1Lde ulg)ut B@mL lbe

formulation b di the soli e for |nto r,
15pouri ng ove?bog‘gg/dééf%gﬁ’&?&ha ﬁaﬁﬁ%ﬁ%@ g%’ﬁrﬁ'il?’h °§8‘f“ﬂ V\%?"Pﬁhe
wat er to bevefoagelatidn ie igkfte®iften n Gigh-farteal @ithuit Batd & fidid kb&OD.g@slabout
mat eri al by firl]ltration t hrough a coffee or other paper filter.

Et hanol cont e’ of hard liquors is typically in the range of 40-45%

Thi s met hod of extllhas:ht efibédBmeny,itlsd fof@dation cBRpALES AWLMo 200hEB about 60
addi ct s, wantln seaq:& fromthe systained re| ease
formul ati &h, °’é)§’“ ogh PHFRUT MM R ‘E%’F}Oﬁg‘oi’%e‘ﬁé’éF%EOdZ’@e% e t he

formulatlon is a solid dosage, for example, a tablet, a granule, a capsule or a powder.
-16-




4.4. Sustained rel ease delivery system The sustained rel ease
delivery system conprises at | east one hydrophilic 30 conpound. In
sone enbodi nents, the hydrophilic conpound is a gum for exanple a
-28.. WO 2W03r31846PCT/ US2006/ 039767 het er opol ysaccharkCiauspoes 034761 ns
a gel matrix that rel eases the drug at a sustained rate upon exposure
to liquids The rate of release of the drug fromthe gel matrix
depends on the drug's partition coefficient between the conponents of
the gel matrix and the aqueous phase within the 5gastrointestinal
tract. In the conpositions described herein, the weight ratio of drug
to hydrophilic conpaihRdsies:, BN @&g@f o]
about 1:25, or _in the r;ﬂngte of a%ﬂcl)(%ﬁlprgﬂd%sa%& rél efglgg)%]f%mgnéné
sust ai ned r el AHEBISFEIE ¢ Patishict Wpirigaheelaasd @Kywmhpn%’@ynulh@mdmughg hic
conpound i N ag,&ud

anount of abog‘% 20%%18%%11%%%}9 6@1@ r@aﬁ%@%%?ut%q{%ﬁy%}\gﬁ%ﬂu%pﬁ %?Mg%%@?h%%
to about 10 683 afisr giet administrationnf asinelatossfio abafient G0elvyt M ghta about
The hydrophi | kg Hl@;rmgm‘l?qg APt A5, emﬁeﬂ’@?é Bl H‘OVIEe)é%rIIE <FHin blogd
hydrophi | i c conpounds inc ‘ude guns, ose et hers. “Geryrtc resins,
pol yvi nyl pyr cericERitation Omwmﬁwq%ﬁomabowéﬂp@mbm amn’dISrmg{th;amﬂthe

t her eof . : t Y/

honopol ys ac c h ar| g%“gﬁﬁ%ﬁdgﬁ:nﬁggss@%atﬁ% ﬁaQ%t @f%q%ggalr?? ﬁt Ig%glﬁresc?
acaci a, karayadmiaisggptiat es, agar, guar, hydroxypropyl guar

carrageenan, |ocus

et hers incl ude hyd%]ogﬁglgﬂlg? Pt?qﬁosggulgtﬁo r?i‘fl%%)&)%% )c(’éqoﬁﬁ?%glétéa%m
such as hydr orf@etympiphost frouhcabaﬂ 0.Smpdm b xoy gioap¥ b ng/elll atlfeseshout 1 ng/ml. to
hydr oxypr opyl mbso%p)(&/c I | ul oses, carboxy nethylcellul oses, and

m xtures thereo errpl ary acrylic resins include polyners and

copﬁl ?/mer S hof acr ylni ome ambdjlmam maécrryhlaﬁoﬂ&m%ﬁisﬁh f(rjcﬁﬁtaﬂrs]‘cm:t l@aigyd aoat :zmﬂg
met hyl net acr | at e. S nents, the r ilic conpound is
T aum for exBhBREoPhEE B RS B gAY e ST gurn
or derivati veotfisdrpitne fioar dbwat (.3 e mbfito ¥euit Bamg G fisth bt 0B QE/mL to
exanpl e, deacy/ at g ﬁ;i t han gum the carboxynethyl esters of xanthan
gum and the % g & | ycol esters of xanthan gum 25In anot her

enbodi nent, the sugtsaineesibédmeasehdRhhvaioh dWplEMabsilt D&l FORRhSSESe
at | east one crois | i nki.ng agent. The cross-1inking I‘?gent can be a

conpound t hat 27dhe fosnp a@‘”bﬂ"OWB%%IHP’PWRF‘%O@W@“WHW?B PFYMRIPRIARE &R t o

forma gel MahEduXo.BRetiCIoRbEKANCKL/AE, ok Hakiadsut 0 /ALSS Moneds hekgase
delivery systemgenerally conprises the cross-linking agent in an

amount of about 0. BoReherERbediEoyFhsotmlgjion; comnn@ﬁflambﬁw 28meieaheut 496
to about %4% 3@ owxmsl?mne ahr!‘th@@orﬁfﬁ%ﬂﬁ pﬁbld@p%tmaﬂr@ B180 PRt JY

wei ght, or in an anoun about by we

2008/ 045046 PCTHuUsFrives freazgyut 0.5 ng/mE)i@ﬁ‘?ﬂuh?’ 9g/m!£d§§rom #enty9 agfenhits about
i ncl ude hormp@hmccharl des. Exenpl ary honopol ysacchari des i ncl ude
gal act omannan guns, such as guar gum hydroxypropyl guar gum and
locust bean gum |l ysbanethenssakiidiraent.she foraulatioyseomiprisdsiahont 2§ engtofi s a

| ocust bean g r

enbodi nent s, m 021?%% gg T nﬂor?gﬁgaogﬁ{ Oh:é;g%aﬁégm{nnﬁlnb?%&(d;g#% gétkrb%voafltl ve
or a hydr étol bximebrphtie fromrbowfst mg/médo rleluesd eg/drdl onfemy atsys0.85mg/mL to
conpri ses at £b%ﬁ§ﬁ ggftﬁhhydrophl lic conmpound and at | east one
cross-1inking agen? e ratio of hydrophilic conpound to

cross-linki ng ageni ons egbawianalt) the farmniaadnmmlph:sa fron ativotid0 Sg 1o abett $0r@gn
about 1:3 to Qut ust ai ned rel ease
del i very syst%?n ol ﬁﬁ)rhfnéeeasngélhe %8}%%9“«5]”%‘3?986?%‘"8?18?@0 CRfcERigption of
conpounds. | nossamephend fidnnbaitd, ngfthk tecaboliors i/l osRehiahidit N ® BAAD alubut
can be usg(? i&stgag of or in addition to the cross-linking agent. The
cationic os&- 19 I ng conmpound can be used in an anmount sufficient
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metal sulfates, chlorides, borates, brom des, citrates, acetates,

| actates, and m xtures 20 thereof. For exanple, the cationic
cross-1inking conpound can be one or nore of calciumsulfate, sodium
chl ori de, wotemssioms sul fat e, sodi um carbonate, |ithi umpchiuszeda397e7
tripotassi um phosphate, sodi um borate, potassium brom de, potassium
fluoride, sodium bicarbonate, calciumchloride, magnesium chl ori de,
sodiumcitrate, sodium acetate, calciumlactate, magnesi um sulfate,
sodium fluoride, or m xtures thereof. 25Wen the sustained rel ease
delivery system conprises at |east one hydrophilic conpound and at

| east one cationi CimGhOHer dokyddinig: @l%ﬁ&mglontcgﬁﬁﬁ% bSu®ko I’n%?f oxymorphone
hydr ophi | i ¢ conpound to the cationic cross-| I ng conpou

general ly f roﬁ?@“@%ﬁ&mﬂlagoﬁ prosideia m@ﬂlzlumdvfloqdrcemeawwm of omw}mmﬁtom

3: 1. Mtphg/ﬂik' Se?ut(?f %ﬁﬂ?&oﬁ%}g%bc(u?ig 5685 one
hydr ophi | i ¢ conpoun " | east one cr ﬁa?i’fé‘.‘tng agent; or
the at |east one hlymebmmer @nh@ﬁpmﬁbe @amulﬂw C@!ﬁpaa@tab@néomqfom c

eross- || nki nGoERRRNALknd BBl AT 2o Belal Bl

liquids are 73 20%81040504§P 518 gé‘lg“i‘ggtﬁ astgﬁeigétg%ogn of

t he conpoundspeeplpna figmeabged 3. fres/ mL>t0 plzovit hijngmhi og tfrogﬁlbomtﬁh@/rgl. ho about
These two propgpljgs. which are needed to achieve a slow rel ease gel
matri x, are maxi "zed by the particul ar conbi nati on of conpounds
(e.g., the at |eash aoﬁéet‘m}phcb@mmvemtlmompwmh mettiod bfxelidvidgamit conpeising
cross-|inking t drophi | i onpound and
the at | east %‘ﬂgﬁézﬁl on {QJ ?F’ 1gtsasSlu |ﬁ%< rgﬂasbeo& u%gsme t(éror?m%ygr?ﬁwgmmga
hydr ophi I i1g cmstawddeiee(sedeghvpry)eaﬂelhamd g‘om)abhﬂﬁen@mcaeb&tesnhng of oxymorphone,
wat er - wi cki ng hat vi de fast. hydrati corrb nati_on
of hydrophi i gﬂérggﬁ%%%%ﬁuﬁmwr%@& |n%1fn§mll?lglf)¥cgfoéw%“§rﬁg o hone of at
cr oss- | i nki ngleadi@bait §i0d3 hg/inl cahbart d2hads stdr el adrﬂnfsfraﬁdﬂ%f b)ﬁiﬁgﬁl@lbkdtb@

conmpound (eg cros |I{%{9 Pﬁf cat i nkin
Conboundsy -+ wa{ ibinobl ek BAEPGOPRE o atshtih do foeth FBh athatabuand e
expect ed Vi schsintiptidr providestinalgesieto tld pagiBgtib at Qa‘asttata@ug@ howB hftdrX

In sone err%odl 19%% t he sustained rel ease delivery systemfurther
conpri ses ftion pharmaceutical diluents known in the art.

Exenpl ary phar mac eldtohé ahbabimei/ths formelatié o oipniosa® 63 h @isoxymﬁrphone and
suc

di sacchari des, 8,3%%2{(1%{9“ C %iqj)ghol s and m_xtures thereo

starch, |act o8 FgEm CRReENiraiop pE R RArRlions fkat deast Agpyded7 ng/mL.
sorbi tol, xylitol, mnfahetBéreadodiafas, Hefbihu@sioh BELAREs atlodt AF RELS oxymorphone
enbodi rrents t he ph&irraceutl cal diluent is water-sol ubl e, such as

| act ose, dextP¥uOvidsserpaisnumyplopd sangerssstionefiaxgmonrhpre ofgt foast gpout 0.15
phar maceutg Caill%ﬁ“_.l uent to hydrophilic conpound is generally from
about 1:8 to out. 8:1, or fromabout 1:3 to about 3:1. The sustained
rel ease delivery SIS}é’?@‘??@éfn%?@ﬂlr?enéé'?ﬁpfw@é%tl%wemnﬂseﬁﬁb@t 2Qmg of

phar maceut i cabxyglidkpieht snd floRlesA TR MurPbt a@asﬁtc 4

wei ght, for exxgﬁipl e aboutﬁ%S%sby vvelught ° I'n o%‘ﬁg&ﬁ?ffb&g&n@%&g 8%1%“
sust ai ned rel &83E0-Hag/mkery system conpri ses one or nore

pharmaceuti cal di [IHeRd Smibddideht 3

wei ght. In sone enbo g%m&*n él tthgpggg%lgéoﬁa%%hfégggé&t%e% X%QO/%F%G and
further c¥hprirgddescrainiaum blogd eenchyithtiop hbiniymopdioyeref a leaafhbout 0. 6 ng/mL.

hydr ophobi ¢ poly t suffici ent ot o sl.ow t he
hydr ati on of thenﬁég?opﬁ?j?feg%g%eggﬁ% %E(ﬁé{% "8‘“3‘?835 Oﬁ’g @in It:'or
exanpl e, the dwythombhobhiang pmtfi;zlmaarmmyurbéelqmdesmahtramnbhmymmlﬁmaeﬂat least
rel ease delivg i n_anmpunt. of ~abou 5%t 0. abo %
wei ght, in an%tgﬁtolls%ﬁé/ %1@' asg%t% e%ﬁ%e f%’b"u?atmff)b/esﬁ?b eﬁ’ﬁ"tcan %ﬁ%lﬁ tHRY:
of about 3% tBurthbanre, Z0éidinedwelegih formmtations (Mc:?d‘d‘ﬂhél‘ém&@n@éus%@ﬁﬂﬂhe5% by

wei ght . 2008/.045046PCT/. US2006/ 767 I ary rophob| C
pol ymer s yégclrg%}gfacwe t6ac’B? IeAmsaLer g%ﬂ gent ofﬁc%ld&f qﬂ‘H](?g
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100i |, polyethoxylated fatty acid fromcastor oil, polyethoxyl ated
fatty acid from hydrogenated castor oil), one or nore lubricants
(such as magnesi um stearate), one or nore buffering agents, one or
nor e col or\Wat2808/0450dé or ot her conventional ingredi ents. PCT/US2006/03TWE
enbodi nents, the robust sustained rel ease fornulations conprising a
drug are solid dosage fornul ations, such as orally adm nistrable
solid dosage 15fornul ations, for exanple, tablets, capsules
conprising a plurality of granules, sublingual tablets, powders, or
granules. In sonme enbodi nents, the orally adm nistrable solid dosage

formul ations a&aihiabighss fo&mfaﬁbaéo&eg&g,e@gé&m%& beue@ iRt ga RRRL6Fd C

coating or a hydrophobic coating. 4.5. Robust sustained release
fornul ati ons &sHisPRSItAY rebigringrigene 201 n one enbodi ment, the robust
sustai ned rel ease {lMdlcibb@RRnESHE FrfELBES §1s0l LRI 156, 3 example. a
anal gesically effective anount of oxynorphone or a phar MHCeut Call y
accept abl e saltablatreqapse, a granulespirmineivden at i on of oxynor phone is
frequent |y shi nder egh by .t he, ver QW4 b L@, f ral .. .
i mredi at e rel ease ?or mfflll}l act?t}jonsﬁ(3 8# g@(%@@éﬁ%ﬂ%&%&%ﬁ% gé{%ﬁlre ecngédamf otail
hourly dosi nghtremquency. The bioavailability of the robust sustained
rel ease formul ati ons described herein is sufficiently high that the

robust sustained rel ease hHerul 2b RSCRAAION SF St INVERFIORAL i ent's
suffering frompain with mwﬁrm-ng.—

The robust sustained rel ease fornul ations of oxynorphone are

admini stered in an 30anmount suffici erftl- t(RefBitiansi at e pain for an

ext ended period of  ti for exanpl e or a eriod of about 8 hours
to about 24 hour s,ABPQﬁa‘FmE" B@Fﬁsé ecbf‘fcaé%ﬁlé’tca‘fgoﬁﬁm@’ ths comprstion for™ is
hour s. 10 Thd iD e IRlRRRRenss 48 fald e thnd @b eRs SxdMisde sk b HasAG e
formul ati ons described herein can pe adm nistered four tinmes a day,
three tinmes a day,?f € &ogS ﬂ?,terg’r refivete refsis g PuopetyQd rsystaned release

enbodi nents, ¢@eMlabathal MEES 1168 1iREly td1RvE 9@%§§oh§ié§§:?dﬂl’@ﬁb§t%tﬁﬁ fhodified,
formul ati on conprising oxynor phone and contact of this fornulation

with gastroi ntues. 95 piherwitedall. AR sxangteeha failee af nantainsd sedepse formulation is
formul ati on S\ﬂ@delﬁn@ﬁfé__ 9Rb st Qndl O Qﬁé%é%ﬂ%'bb%@?kmﬁm rix from
e

whi ch the oxymoi phone i s released. The swelling ot gel matrix
causes a rléduct i onA$ hseg hereiy g taan $ingrefrs opeafisternineaf p pelymarhaving a

provi des the :

on T he. st onmch Son At {RREF A0, bR M BEba Bl et ot ishile,
The hydr ophi | theoughtari2X0 meshesiesieze of which is dependent upon the size
of the original fo LA, S I b

obstruct ed near th‘gg?)%g%%ﬂ%gl’ t(%l? @%}ﬁel&g%/eldgﬁg’gé g@%@%s%ra?ﬁgelgﬁg%?%ﬁg%m
i s dispersed adtiveingsiinnt frhe ofspstantdielcase foamdativoige thedrdddstreatn: Gl rapit!

t he gel ri . L Of ne-is . rel eased p
O s g A B RPN S BBt B
t he hydr ophi | demgeg alsmteférxto dikieaprhovies 8 pedrtbncrntsjonwif tHe dnipein gied blood

tri i N b t i th t h til t ant i | f
'he. oxynor phoRaapeHe Hen fe PerfcBiePTRRHD o B nsalit & APhd Mk fiots foey
certain of thBosodvppivendzs, iokombmstansesiallatidengeran oberdssitgte obond rvaiidt daic

conpound (e.g an gum, is such that the 20conponents are
consi der ed toleﬁg%(ogfné{apgoﬁlﬁ%f‘]éqcﬁg agents which are substantially

[ lnsensi Li \zle to th6?§ﬁﬁﬁdhbﬂeint Me@énnt“@t&ydinelﬂﬁﬁéﬁb’omemﬁlﬂQtﬂhﬂr@H% fNRRGefom
along the length of .the gastrojntestinal tract. regver, the
Chemst ry of | TRAEUHHORaHt eI BurE sy Ba BerpaticnReasiobblogs oxpls (out
known nuco- adbeew wexisldd) i R Sir g6 haniRdloyeankeRhddd pehbicsamhesi ve
properties are desjrable for buccal delivery systens. Thus, the
robust sustai ned ?‘éﬁeég‘?émf SrLTsHEtpiBgd felrsel o 6%iendpd releass g “gntmeliethe
nucin in the gaatdatdihemt oRlsyhdndfds, /2 hatd1BERRYN iaMizde anot her node
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oxynoi phone after 1 hour, about 45%to about 80% by wei ght

oxynoi phone after 4 -33- WD 2008/ 045046PCT/ US2006/ 039767 hours, and
at | east about 80% by wei ght oxynorphone after 10 hours. The in vitro
and in vi WORIBE&¥WEs characteristics of the robust sust doTaib2e0sloaEee
formul ati ons descri bed herein can be nodified using m xtures of one
or nore different water insoluble and/ or water sol uble conpounds,
using different plasticizers, varying the thickness of the sustained
5 release film including providing rel ease-nodifying conpounds in
the coating, and/or by providi ng passageways through the coati ng.

Sonme enbodi ment s pAQuseeﬁere&bmstenwa%uath ré| kB8 &nS Hat @e %g@gl%leased from
formul ati ons corrprl sing. from about 1 to about 0

ng o
oxynor phone hifgferaniasion iea shgyt PFWﬂfﬁ%@%? g5 Wh‘ﬁllltaéo‘&lﬁdlwrs@@ewnbmﬂmtlm of
oxynor phone hygdrgehiachde; and from about 80 ng to 10 about 200 ng of
a sustained rel ease delivery system or fromabout 120 ng to about
200 ng of a sust ai fyered bergiasiae fam' \%}Q}’ refpsstte e ama vapw the coecenirgtiortime
sust ai ned kel ggsge delivery system where the sustained rel ease
delivery system conprises about 8.3 to about 41.7% | ocust bean gum
or about 25% | ocusts wead herginnthe fanofCahdtafergtodhe maabmmobs@va%oma&mrh’awn

gum having at |eas PR kb

m crons in dianet gﬁ;&ggg%gﬁaﬂlo%n gg))x?'n éoflﬂghéﬁ{/‘(f%ﬁgﬂ%égeas ‘about

30% of particles e hereinathe teipm (fCT 5@ ferd totlen®nfidendd Bueetabr ; from

about 20 to about 25% dExtros t gn‘hgpq&%%ﬁ%geﬁg ; from about E
Feghe g ¢ SRR RO oAl

to about 20% cal ci'um Ssu or about 0 calciu
di hydr at e;1¢ anﬂO percamt afffotat cazartc@oﬂte%téttﬂeyheatelcﬂenwdimmm Abatﬁnpﬂk%fet]hgﬁ

cel | ul ose. pr robust susta dr

dosage for rrul aatl onnggndo %ﬁp{ﬁm%.‘%g If’om° ] u?fbfc?‘rg qla?f)so tt ES)W“EE“%?
oxynmor phone hfumir owiebosfiheigh brown potetvesdndeighbounged of vaiateuhill80 ng  of
oxynor phone hydro Ior Qm abqut .8 to out, 200 o, of..a
sust ai ned rel ease ‘g germng@g{e% W%"P %H%W%B&?ﬁcxi‘?gﬁn%“?%mfﬁﬁ L%t?l?%
my of a sust ahmﬁdusrseluaame{smlas ﬂﬁwuss&&trem:rreﬂlsadmwn tdtidg ) ehdahuddsas (e.g.,
sust ai ned r el eﬁﬁe de iverxlfs St&% wher e t sust ai ned rel ease

del i very syst 8hPeBTp 8% s, gndhg “'ébout 25 41. 7% | ocust
beanhgum or VﬁbOUtAs?&_s%(d hasiusthe Eb@xﬁﬁetgbétgl/ii résrswam”aie@tett% Solehsing |BDMEHE 5(?% of 4
xant han gum wher ei n ut 0 t he t han gum particles
can pass t hr o eglgéifﬁté\;ﬁsﬁ dg‘llﬁ’g\%-}t “’0‘?‘132'8'6‘1}{1 aé@@é]%cmm © JIFATBIMSHA P h
at | east abouysB@ecedurt DRgTadakCUSS 28 810, PRSI hil 099 bihandt 2iftidresh
sieve; from about 20 to_about 55% dexirose, or about 35% dextrose;

from about 5 to ab®tisedhusiaaie tem diyet weldes sy shamaceugiealygstive chgwgcal or
cal ci um 3@, sublt)ﬁ)tgﬁalddohmsﬁ@t fid ﬁpﬁihmrﬁselﬁb%ac&pwe%@&Iere%@%@atfey'

cel lul ose, or about 5%eth ul ose
2008/ 045046ch1}%29@wm<9%teatmg orplsawnéﬁﬁMIWm s provi de robust

sustal ned <] ea5° Skl S Ear et AP R e L
to about 80 nigclode, aimymﬂa’rpﬁmﬁy@l@dhhlommﬁibonaaﬂﬁlm@mm@utalpi’&ﬁ rrg to
about 420 ng é%dluﬁlz(?é?\ﬁbr}%%) ngutg?‘%?fa ds VE %&'ﬂ' ?}e%rgnnor fr om about

300 ng to about ease firves y system or
about 3602fgy Mphataslmsx\atmwdmet seme Odjlahphzenynwy@hnm anhidr e t he

sust ai ned rel %zp%gtagﬁle L MaFfe Xfﬁﬁﬁ%g @{@%}a}g{ﬁbkk@? n%QB&’c%l hgdrg‘chkﬁd b OUt

41. 7% | ocust an gum “or about ean

to about 41. 70R4MAPER E§Eyratvnpioidy sugh ap @amhmab’b\ﬁfNB@@@mi K ARFAN®) es
smal [ er than &Qgg;co%er@)gy@@@rmﬁ)dl ameter, or about 25% xanthan gum
with at | east about 30% of particles smal ler than 10 about 53 nicrons
in di aneter; fromaboed h@€intibe taahntld)pﬂﬁ‘%indmwmamsoﬁmrﬁhaﬂ(ﬁf Bbfbolites

ot 038%3‘2;? R0 e et e A el SherinpRamaloR i Sy Ui e

pharmaceutically acceptable salts thereof). The opioids may be mu-antagonists and/or
-20-




Wi |l e the oxyrnorphone conpositions described herein can be
adm ni stered as the sol e active pharmaceutical conmpound in the

nmet hods descri bed herein, they can al so be used in conbination with
one or norEO0EHEIeeHds which are known to be therapeuti FUIVEE2e06081567 ve
agai nst pain. 5In one enbodi nent, pharmaceutical kits conprising one
or nore containers filled wwth one or nore of robust sustained

rel ease oxynorphone formnul ati ons descri bed herein are provided. The
kits can further conprise other pharmaceutical conpounds known in the
art to be therapeutically effective against pain, and instructions

for use. 4.6.. PLg r_@gr0 R/l n@%ﬁ@t@&ﬁ&@é fﬁ@ﬂdé ArARAAR, allylprodine, _

fornmul ati ons 10The ro ust sust al release formulatl ons crib

herein can bealphappulinggarilgrigine, bgnzyirdraking heriphigdbupenerrbior. hytqamiea@}e
forms descri bglgmﬂ?érﬁh d%fﬁ@ c??laﬂcﬁ@a&e%lnﬁéﬂhﬂé rd%%on%?ﬁﬂn{c)l@zﬁk&ﬁheor by

wet granul ation o ments, the

sust ai ned r el diamprofmdaydibadriocadsings dbydsemadrakine divenoyadsl, \dgnep@rsr&mﬂ,atl on
technique In u i g e , 15
nydrophi 115 e S ae BB Gl WapaliE, GOTRAAS BB fathe
phar maceut i cad:thylnietwhhmmbuiand, dhjflmocphdm:s etbnifezinagfexiamyb.dgrudrs hydrocodone,
hydr ophobi c p rrers (1} xed { the ed
Wth one or OI??TH%?H(?SI% oxape din eltsomeprg Ee{%tgperrrlaon%nle%4 %hglq
al cohol) to preod'phaeloa lmpmmorpmﬁldfmll; memldmequqfadzﬁr;ol dmatazdcma,’he
dried mass is_t ed wi th.convent Onaﬁalb"?ﬁ%ﬁ} prent. into uI es

e

m ||
of the sust ai REHAEFERLRPoR RIS, TV OpLPE Bipeipe, SIREOEIE, e d
rel ease debi V@csr}evsmﬁa@nnnbﬁnmwdeﬁb nﬂo@hﬁeﬂmoﬁdneampmmnw dptunh,he dr ug

and, optional ne or _nore agents, one or ubr.i cants,
one or nore b&%lﬁg‘fqnﬁgoxé@’é’mhgne h@d%’ y‘ff‘g(F@rpi’BP%PP%er %Dghf’gmaz(??m%t her
conventi onal pma@ﬂb@@bﬁenommam@umzmm pliabpdridthecsimpasine gintrantide
sust ai ned rel ease de| |ver]¥lﬁ$(istem nd the dru%acan be bl ended with

for exanple, BORMHERZURRIPMAICkdYOPermeMORIAT, PRRAOBRCTS; Fiffrjandnpmadol,
homogeneous| yifdisd) 8lefRthoinbrs ili@ecE UsdtaioNes tietdoE A5les HE by @hdts ysbL Bterihe
granul ated conp osition, in an amount. sufficj ept to make unlfqrm

batch of tabl @F@eof rad/et dsrieiaythetsot ABFRF AYOSHMERtS RAARIRY 5ifagrphine,

producti on scalRirkaRlieinhdehdiBHIRBodhe 1k H8Hons, AMHYHRESIAR, ALRESHEPBInE,
i.e., about 2, OOIO 1 000&%1& q%e mxturg shoul g@not be corrpressed to

a point wher eoxym@qnsa Gsh:b%@wewomhwK@alpﬂlygﬁn%-hywpmﬁﬁh%ﬁé?ﬂfor 6-p-
exposure 30t o, I hods for preparing sustained

rel ease deli ve y ys?mrr@gar 0?\7\%%%%8/ 045046PCT/ US2006/ 039767
described in U S RausdﬁlexmstheAermgmcweph@eimluﬂaeoxy@omgnez;mietabohtes
5, 455, 046, 5, 512, 297 7 d .
di scover ed’t hg}erefoﬁ and gg%a&?%%%? o %;%lﬂégﬁ fgﬁglgﬂllﬁpﬁ%qg%%ebt&ngxa(‘?le 6
xant han gumn) hj‘/dre;qtoswhh@hmrmﬁagt Aeslydangoiyniaghont yndsdr G-fre f or mul at i on
and 5 solid dgyﬁg}(g for msh%ﬁn the sustained rel ease delivery system

i's wet-granul XRETRORHEH- aqueous solution, such as an
et hanol / et hyl cel | oaeusd$pehs themerm “condludnﬁ inmdurdes e:t;dchseasetdne chlilemtion ofh of

smal | particles (e. r th i Crons

Pyt ophi 11 ¢ OB L Rgeres Seba v GG Pacetsy FEhE ks s

} ntegrity oef gﬁgrdsmmldﬂeﬂhéﬂlag?ﬁ@obﬂb rmﬁo?ridmmeammepﬁssﬁklmms), acute
orns prepared by we anul at i th a.no ous solvent. For
exanpl e, if © Fenir ghewes egi&%ﬁieaéeamfﬂag Rk BtrplE PO PR PO TG Agnon.
l ess than a caifichi WypbkasityAlofder ADHB) defiressdMandpaiinal | xant han gum
particles, the sustained rel ease forHuI ation js prone tq_failure

When the fraction &R RAMmEAN bg AHRMAN MYHFFRIGRTTRICELE (SRS o HFRRID offRe acute

formul ation ngetiseRs. EHCHBASHGRD babésikihent edgliny 8difiguods Afbound-the-clock relief
formul ati ons are robust and not prone to failure. For exanple, once a

15 t hr eshdPd qudéteii@ﬁﬁe@fp%%‘lftm%f%}’éﬂ’al%éﬁ? Pesnsepiatedouith, ifen esamplaepancer:
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-37- WD 2008/ 045046PCT/ US2006/ 039767 di aneter) to pass through.
Batches, |ots, and conbinations thereof having a desired fraction of
particles of a desired size can then be used for conbination with

ot her conpb0ewB®430é make a robust sustained rel ease foPEIIERI06K39767

Al ternatively, the hydrophilic conmpound (e.g., xanthan gum can be
manuf actured 5to have a desired particle distribution, in which case
no screening or other processing is required. Furthernore, the

hydr ophi | i ¢ conmpound having a desired particle size distribution
(such as average particle size, mean particle size, mininmmparticle
si ze, maxi MUMyAGHhE 8isedsés infHtiofs, %Qf@hlriﬁhfngﬁ of %fd@ﬁ’tﬁ])na%ﬁﬁs bPhe patient can
recei ved from an external source or exanple, a commerci al

manuf act ur er B%anangnals 3 ppgEngh or @E‘]’Wﬂ t he sustained rel ease delivery
systemis wet - gr anpaingm :
the particle si zen%%‘e t he %@%“3‘3@%@%9{%@ ;@é‘;ﬁﬁ%@éﬁ&abﬁ&a}{% tn the
does not appe@t Exempiaepharmpesuiientiy seqspigble anlth i m@gr}'dltoyhlglﬁc ﬁﬂémc nitric,
sust ai ned rel r e I

Sy The. aver da perty DUEREEE, Bt BRlE Aol RS Tl Deb b8 ot
bef or e t abl et palgpticsolgs, mymisticabeyt SUH@ﬁm@ﬁtbaimemdfombdumldtOOnmﬁldc ang, andr
from about 18g.f.crons to about 265 mcrons. The average density of

t he pharmaceutical fornulations is fromabout 0.3 g/m to about 0.8
g/m, or from abouTheOOIﬁlsgdusiairEd\rmmﬁorrﬁuliti@b of drughere bdihinstesedfio nmatount

from the phar [ r 0 erall froma
about 8 kg haﬁ%ﬁcﬁ%’r&'to %@i;?%ts%ﬁ‘p@% 4 aI fond‘r?éﬁ ?{én eﬁ eglpe%iOCPOf
dosage f onorul ébe,dor axsmpbrabmrtr%ﬁabur%@o ahmmm Iwmﬂrs or fana paiddail abous 1 2 Achrofo

di rect conpressi t he part,ic 0 i C.CO un

(el o0 want nofveb i ndyf ARG fadnéFickecsitl o NEAGRH, ran EREF fisPonee
properties of héréie nmgbe ddldmmm foor titmes a day, thich tifRsR dgTbaic: 08131 6 ontyhehce
sust ai ned rel e coatings over an inner core conprise at |east one
drug. For exa ‘ﬁ% the inner core conprising the drug can be coated
Wi It h a ZSSEst gl I’IEdIf‘He&{xﬂﬂﬁﬁi felebd®) formtultions SHUPRoIEARO MBI stefed|ih ﬁtu&rd@nt

rel eases the dr ro e core at a sustal ned rate. e
embodi ments ¢ ESen {oillpate ey %ﬁ&ﬁ?ﬂfﬂ@eﬂe@ﬁgﬁ%é&r ea@mplséé?utéﬁﬂ@urs to
wat er i nsol ubéba;ucmimmdr foﬂ'ﬁlgemtcﬂébduﬁm)h&bi ® 56U UBEks CTRe Hf0id sustained

hydr ophobi ¢ po| ynmer hydr blc ol ymer can be the sane as or
different fro eﬁ%?eorﬂyaﬂ@ﬁ e Besﬁ%f‘& hetyin may breadsnjuipigred depr times a

rel ease deli vgs yth%&ﬁ@mad@qmgﬁﬂy bysHippheiiagy pol ymers incl ude al kyl
cellul oses (e.qg., . aIkyI cel | ul oses, carboxynethylcellulose

ot her hydr ophobi c Aﬂ@meufwélé:r pifctes anovit o4 dipsisgp ape stibieisnte eémmate
cel l ul ose,@cegah %11@%&%{%&113 5%%98&){9& @%ylr%{cgme‘fﬁilnlckl ?&%d mhé‘ﬁellﬂf;ﬁéent
pol yvinyl acetate polyrers (e.g., polyvi na acet ate phthal ate)

pol ymers or cRSIYEigisEasionné thoropisid snsteiped eelessrifosmulagamhacr yl i ¢ aci d
esters, zein, waxeg G@dgoaaﬁbe e AL Krifcinioh bl |

shel | ac, hydro enat gd ve egmébl e oll zfnld1 m%nua?%@%@eafgg%? Ssl}ulhgrams
hydr ophobl c pfolaywﬁrm@(hmﬂbgams,dn a@a%amﬂt of about hlylilhzremlt@uhmé%(hnﬂlyﬂrams in
cel | ulose, or rPJn‘ch% ofca%lm,ltt lrﬁﬁl?%'arﬁ- RS o BPHD i o & Befl ah%‘c?%ﬁ%faboutl
formul ati ons can be coate a water 1 nsol-upl e cofpoun

wei ght gakh fmdligrabdeabobt 1) miligrem®0% by wei ght . The sust ai ned
rel ease coating can further corrprl se at Ieast one pI astl ci zer such as
10tri et hyl citrat &2. dabti¢ly bi el ot abus ey taing - :
gl ycol, or m xtures thereof. The sustal ned reI ease coatl ng can
al so contain at | dbkas besneomgipastedlyciispyeseditbanserreticlesietofydrophilic gums,
pol yvi nyl pynol » daR@sn oM IEreEkRE QR S loke Snedlt

t hereof. The s%stal negmael ease coatll n Q%ééﬁﬁ%gogég‘?ﬁen% Ileégae)ggﬁﬁu%mns and
wat er sol ubl eSOéld#p@gﬁ&rmsc@npwnséh@mtamd tehaabioonulaiens ghebinaitegtiogtheir

wei ght, fof exaigless. HiSeRBr RN MinPRRHLs R ia¥ipWehe Bhderstanding Ho it
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20 powders of drug and at |east one binding agent; by coating an
inert bead with an drug and at |east one binding agent; or by
spheroni zi ng m xed powders of an drug and at | east one spheroni zi ng
agent . Exewpl2ee848Hedi ng agents incl ude PCT/US2006/039767
hydr oxypr opyl met hyl cel | ul oses. Exenpl ary spheroni zi ng agents incl ude
m crocrystalline cellul oses. The inner core can be a tablet nmade by
conpressing the granules or by conpressing a powder conprising a
25dr ug. I n ot her enbodi nents, the conpositions conprising at

| east one drug and a sustained release delivery system as described
herein, are C@ﬁ’;ﬁlﬁﬁito\%é Bisbhtes A NE6F dnQkRAGR rSI0AL FiihulaASn 085 &5 PES an
herein. In sti ot her enbodi nents, the conpositions conprisihng at

| east one druﬁpﬁﬁ% had heselpigrehegn pelmeRse delivery system as described
herein, are coat edln%ﬁrt’i’éhiap ;ﬁﬂf&%z@% rEpl-ﬁ’lQJ ¥ has @&nqaﬁﬁrté) Qﬁ&t robusmess

herein. I.n still other enbodi nents, e conpositions conprising a
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The robust sustained release fornulations and solid dosage forns
descri bed herein are useful for formulation of drugs that pose a risk
to the patient in case of a formulation failure. The fornul ati ons and
sol i d dosawye 2008/0m94€conpri sing the formnul ati ons descri badTheEzeis03Es?
useful for providing (e.g., prescribing, admnistering) drugs that
pose a risk to 15the patient in case of a fornulation failure.
Exanpl es of such drugs include, for exanple, opioids such as

oxynor phone. The robust sustained rel ease fornul ati ons and solid
dosage fornms described herein are useful for treating a condition
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% 1. Xanthan Gum 25 2. Locust Bean Gum 25 3. Calcium Sulfate 10 4.
Dextrose 35 5. Ethyl Cellulose 5 6. Ethyl A cohol -20* 5*renpved
during processing Exanple 2 Preparation of TIMERx- MbOAC) sust ai ned
rel ease dewdDvesp439¢e6t em usi ng wat er granul ati on HOIY6S200f6/039767
TI MERX- MbOA(r) sustained rel ease delivery system were prepared
10according to the procedures related to those identified in U S.
Patent No. 5,399,358, incorporated herein by reference inits
entirety. Xant han gum bat ches with known fractions of fine
particles were prepared according to Exanple 1. TI MERx- MbOAe was

prepared by | endi n S a
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measurements using a USP Type I, Type II, Type III, or Type IV dissolution apparatus.

4.3, Ethanol effects on robustness of snstained release formulations

10 It has been discovered that the sustained release formulations described herein
retain their sustained release dissolution properties in the presence of ethanol.

Without intending to be bound by any theory, the physicochemical properties of
the hydrophilic compound (e.g., xanthan gum) cross-linked by a cross-linking agent (e.g.,
locust bean gum), are such that they together form a gum or gum;like matrix, which is

15  insoluble or substantiaily insolubie in ethanol. These solubility properties of the
formulation may be attributed to the hydrophilic nature of the sustained release delivery
system, which in one embodiment comprises one or more hydrophilic gums and one or
more homopolysaccharide gums, and in another embodiment comprises or one or more
hydrophilic gums, and one or more monovalent cations, multivalent cations, and/or salts.

20  Small amounts of hydrophobic agents (e.g., hydrophobic polymers such as
ethylcellulose), do not substantially modify the dissolution properties of the formulation
in ethanol, presumably because the sustained release delivery system retains its
hydrophilic character, Properties of the drug are not likely to affect the gum or gum-like
properties of the matrix, making the formulations described herein suitable and/or

25  adaptable to a wide range of drugs.

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

30 ethanol than capsules).
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Xant han Gum 20 Locust Bean Gum 30 Marmitol 40 Cal cium Sulfate 10
Water -30-40* *renoved during processing Exanple 3 5Preparation of
sustai ned rel ease fornul ati ons and solid dosage forns with variabl e
anount s ofWORMENLAM han gum A sustai ned rel ease f ®OTUISA06HOBO76RS
prepared by screening al buterol sulfate, ProSolv SMCC(r) 90
(Silicified Mcrocrystalline Cellul ose, JRS Pharma LP, Patterson, New
Yor k) and TI MERx-NO or TI MERX- MbOA(r) separately through a #20 nesh
sieve. 10 The al buterol sulfate, ProSolv SMCC(r) 90 and either

TI MERX-N(r) or TIMERXx-MbOA(r), prepared according to Exanples 1 and
2, respectively,

P K< B endmast or V- ol Gider g feledd (P RIG Sa it bR M PRy gn n
Phanna LP, Path@@r@@m-e oRthanpd pie) degies obenmnession ohths dasage (w2 l@rﬁwr tahbts are
m xt ure was b

conpressed t o %St;lﬁ to %%I {fef g&f@ﬁbfggﬁ é’%g& g%ﬁ%sﬂfog%’% a}ﬁbgdshstmgzﬁb#é
5/ 16" round s pcmmmnum trayeesisiaytdd etha@di Hen rydiipiarignlatetparticlenamit dosdg forms

ComEeS 2 8, S L T sl L BRI

TI MERX- M6OA( r glissblutwni)ﬁ&h@lol (e.g. certam celluloses).

The sustained release formulations described herein can, therefore, be used to

.-Jr

prevent or substantially reduce any undesired effects of ethanol on the release of the drug
from a formulation. Exemplary undesired effects include dose dumping and altered

10 sustained release dissolution profiles.

Alteration of a sustained release profile can be exhibited, for example, in the
bioavailability profile of the drug, such as altered bloed plasma concentration time curve
after administration of the drug with or without a beverage containing ethanol. Typical
parameters measured are the high peak drug concentration (Cpax), an increase of which

15 can increase the safety risk of a drug, drug concentration at the end of the therapeutic
period (Cmin), a decrease of which can reduce the efficacy of the drug. The sustained
release formulations described herein exhibit mean increases in Cppax of about 1.7 fold
when taken with 40% alcohol compared to 0% alcohol. This is considered acceptable
because Cinax ratios in an individual when a drug is administered to a fed (with a standard

20  high-fat meal} vs. a fasted individual can vary from about 0.7 to about 3.5, with a mean
Cmax ratio of about 1.5. Therefore, taking a drug with 40% ethanol has a comparable
effect to taking the drug after a high-fat meal. Taking the drug with 20% or 4% ethanol
has a smaller effect on Cix than a high-fat meal, as exhibited by the mean Crayx ratios of
about 1.2 and about 1.1, respectively. -

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

30  subsequent release, resulting in a lower-than-intended Cyyi, 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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described in Exanple 3. Dissolution profiles of tablets were
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15 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

20  therapeutic index drugs.

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

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

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

without agoraphobia), bipolar disorder (manic depressive illness), acute manic or mixed
-27.
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episodes associated with bipolar disorder, epilepsy, migraine, attention deficit
hyperactivity disorder (ADHD), depression and/or pain may be more likely to consume
alcohol compared to the general population. This ¢ould be a result of the patients’ desire
to experience the euphoric effects from inebriation and/or to eliminate or alleviate the
symptoms of their condition, such as pain.

Due to the slow release of the drug from the formulations described herein, the
patient (e.g., a drug addict) would not experience the euphoria that would be immediately
available by abusing conventional formulations (e.g., opioid formulations) by oral
inhalation/ingestion or oral ingestion with an alcoholic beverage. Accordingly, the drug
formulations described herein would not be abused by patients or their potential for abuse
would be significantly reduced (e.g., when compared to conventional opioid
formulations).

For example, the sustained release formulations described herein resist extraction
of the drug from the formulation by grounding up the solid dosage forms into powder,
pouring over 95% ethanol, diluting the resulting solution with water to beverage-strength
ethanol, and removing the undissolved material by filtration through a coffee or other
paper filter. Ethanol content of hard liquors is typically in the range of 40-45%. This
method of extraction is envisioned to be employed by drug addicts, wanting to abuse a
drug from the sustained release formulation, such as an opioid, by injecting themselves
with the drug extracted from the formulation.

Additionally, because the drug is released slowly from a sustained release
formulation over an extended period of time, many sustained release formulations contain
relatively high amounts of the drug. Sustained release formulations containing high
amounts of drugs can be more harmful to a patient when they fail compared to immediate
release formulations, which generally contain smaller amounts of the drug. Therefore,
the drug formulations described herein can increase safety of drugs that can be harmful

and/or lethal at higher than therapeutically beneficial levels.

4.4. Sustained release delivery system

The sustained release delivery system comprises at least one hydrophilic

compound. In some embodiments, the hydrophilic compound is a gum, for example a
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heteropolysaccharide gum, forms a gel matrix that releases the drug at a sustained rate
upon exposure to liquids.

The rate of release of the drug from the gel matrix depends on the drug’s partition
coefficient between the components of the gel matrix and the aqueous phase within the
gastrointestinal tract. In the compositions described herein, the weight ratio of drug to
hydrophilic compound is generally in the range of about 1:0.5 to about 1:25, or in the
range of about 1:0.5 to about 1:20. The sustained release delivery system generaily
comprises the hydrophilic compound in an amount of about 20% to about 80% by weight,
in an amount of about 20% to about 60% by weight, in an amount of about 40% to about
60% by weight, or in an amount of about 50% by weight.

The hydrophilic compound can be any known in the art. Exemplary hydrophilic
compounds include gums, cellulose ethers, acrylic resins, polyvinyl pyrrolidone, protein-
derived compounds, and mixtures thereof. Exemplary gums include
heteropolysaccharide gums and homopolysaccharide gums, such as xanthan, tragacanth,
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 gom.

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

25% by weight.
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Exemplary cross-linking agents include homopolysaccharides. Exemplary
homopolysaccharides include galactomannan gums, such as guar gum, hydroxypropyl
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, sodinm chloride, potassium sulfate, sodium carbonate, lithium chloride,
tripotassium phosphate, sodium borate, potassium bromide, potassium fiuoride, 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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mesh (<75 m coAMPsIndEndEhe at (eakt ohié crbsk-Imking agent; or the at least one hydrophilic
5  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
10 act synergistically to provide a higher than expected viscosity (i.e., high gel strength) of
the gel mafrix.

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

15 as starch, lactose, dextrose, sucrose, microcrystalline celhilose, 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

20 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

25  or more hiydrophobic 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

30  of about 5% by weight,
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Exemplary hydrophobic polymers include alkyl celluloses (e.g., Cy.5 alkyl
celluloses, carboxymethylcellulose), other hydrophobic cellulosic materials or
compounds (e.g., cellulose acetate phthalate, hydroxypropylmethylcellulose phthalate),
polyvinyl acetate polymers {e.g., polyvinyl acetate phthalate), polymers or copolymers
derived from acrylic and/or methacrylic acid esters, zein, waxes, shellac, hydrogenated
vegetable oils, and mixtures thereof. The hydrophobic polymer can be, for example,
methyl cellulose, ethyl cellulose, or propyl cellulose.

The compositions described herein may be further admixed with one or more
wetting agents (such as polysthoxylated 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 granules, 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 exymorphone

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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5 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 gel 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

10 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

15 amount of oxymorphone is released per unit time in vive 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 ail of the oxymorphone is released.

In certain embodiments, the chemistry of certain of the components of the
formulation, such as the hydrophilic compound (e.g., xanthan gum), is such that the

20  components are considered to be self-buffering agents which are substantially insensitive
to the solubility of the oxymorphone and the pH changes along the length of the
gastrointestinal tract. Moreover, the chemistry of the components is believed to be
similar to certain known muco-adhesive substances, such as polycarbophil. Muco-
adhesive properties are desirable for buccal delivery systems. Thus, the robust sustained

25 release formulation can loosely interact with the mucin in the gastrointestinal tract and
thereby provide another mode by which a constant rate of delivery of the oxymorphone is
achieved.

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

oxymorphone after 1 hour, about 45% to about 80% by weight oxymorphone after 4
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hours, and at least about 80% by weight oxymorphone after 10 hours. The in vitro and in
vivo release characteristics of the robust sustained release formulations described herein
can be modified using mixtures of one or more different water insoluble and/or water
soluble compounds, using different plasticizers, varying the thickness of the sustained
release film, including providing release-modifying compounds in the coating, and/or by
providing passageways through the coating.

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 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% dexirose, 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}ng 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 g 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 ceilulose, 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% lori:ust 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% ethy! 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 systemn, 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% ethyl cellulose.

When administered orally to patients the robust sustained release formulations
described lerein 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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40% Et hanol  ¢ompression or by wet granulation of the formulations.

In some embodiments, the sustained release formulations are manufactured by a
wet granulation technique. In the wet granulation technique, the components (e.g.,

15 hydrophilic compounds such 2 xanthan gum, cross-linking agents, pharmaceutical
diluents, cationic cross-linking compounds, hydrophobic polymers, etc.) are mixed
together and then moistened with one or more liquids (e.g., 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

20  delivery system. Thereafter, the sustained release delivery system is mixed in the desired
amounts with the drug and, optionally, one or more wetting agents, one or more
lubricants, one or more buffering agents, one or more coloring agents, or other
conventional ingredients, to produce a granulated composition. The sustained release
delivery system and the drug can be blended with, for example, a high shear mixer. The

25  drug can be finely and homogencously 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, 7.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

30 to liquids. Exemplary methods for preparing sustained release delivery systems are
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described in U.S. Patent Nos. 4,994,276, 5,128,143, 5,135,757, 5,455,046, 5,512,297 and
5,554,387.

It has been unexpectedly discovered that the particle size of the hydrophilic

compound (e.g., xanthan gum}) affects the robustness and integrity of the formulation and
5  solid dosage forms when the sustained release delivery system is wet-granulated with a
non-aqueous solution, such as an ethanol/ethylcellose suspension.

In particular, the fraction of small particles (e.g., smaller than 53 microns in
diameter) of the hydrophilic compound (e.g., xanthan gum) affects the robustness and
integrity of the sustained release 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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15  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

20  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

25  sustained release film, which, upon exposure to liquids, releases the drog from the core at
a sustained rate.

In one embodiment, the sustained release coating comprises at least one water
insoluble compound. The water insoluble compound can be a hydrophobic polymer. The
hydrophobic polymer can be the same as or different from the hydrophobic polymer used

30 in the sustained release delivery system. Exemplary hydrophobic polymers include alkyl

celluloses (e.g., Ci.¢ alkyl celluloses, carboxymethylcellulose), other hydrophobic
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hydroxypropylmethylcellulose phthalate), polyvinyl acetate polymers (e.g., polyvinyl

acetate phthalate), polymers or copolymers derived from acrylic and/or methacrylic acid
esters, zein, waxes (alone or in admixture with faity alcohols), shellac, hydrogenated
5  vegetable oils, and mixtures thereof. The hydrophobic polymer can be, for example,
methyl cellulose, ethyl cellulose, or propyl cellulose. The robust sustained release
formulations can be coated with a water insoluble compound to a weight gain from about
1 to about 20% by weight.
The sustained release coating can further comprise at least one plasticizer such as
10  triethyl citrate, dibutyl phthalate, propylene glycol, polyethylene glycol, or mixtures
thereof.

The sustained release coating can also contain at least one water soluble
compound, such as polyvinylpyrrolidones, hydroxypropylmethylcelluloses, or mixtures
thereof. The sustained release coating can comprise at least one water soluble compound

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

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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Extraction-resi stance of powdered sustained rel ease oxynor phone

tabl ets Tabl ets of TIMERX-N(r) sustained rel ease formul ations
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fromthe tablets and inject thenselves with the resulting solution.
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oxynor phone were prepared according to procedures in Exanple 6 and
ground into powder. In the water extraction test, the resulting
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10 the sustained release film, above or beneath the hydrophobic coating, and/or above or
beneath the enteric coating, Exemplary hydrophilic coatings comprise
hydroxypropylmethylcellulose.
Without intending to be bound by any theory of the invention, upon oral ingestion
of the drug sustained release formulation and contact of the formulation with
15  gastrointestinal fluids, the sustained release formulation swells and gels to form a
hydrophilic gel matrix from which the drug 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 drug. The hydrophilic matrix, the size of which is dependent upon the size
20  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
25 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
30 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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oxynor phone r bé¢reiasedis¢fivkb2 ))rovﬁhl’(y(e.go pEsdribéng] administering) drugs that pose a n'sk to

15  the patient in case of a formulation failure. Examples of such drugs include, for example,

u

opioids such as oxymorphone.

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
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10

15

20

25

containers filled with one or more of the robust sustained release formulations and/or
solid dosage forms described hercin. The kits can further comprise other pharmaceutical
compounds known in the art to be therapeutically effective against a condition, and

instructions for use.

5. EXAMPLES

The following examples are for purposes of illustration only.

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.

Lots of xanthan gum (Jungbunzlauer, Perhoven, Austiia or CP Keleo, 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-
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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:

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%

5 *removed during processing
Example 2

Preparation of TIMERx-M50A® sustained release

delivery system using water granulation

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

Kanthan 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

15  mixer/granulator for 3 minutes. While running choppers/impellers, water was added to
the dry blended mixture, and the mixture was granulated for another 3 minutes. The
granulation was then dried in a fluid bed dryer to a loss on drying (LOD) of less than
about 6% by weight, Typical LOD was between ~3-5%. The granulation was then
milled using a 0.065” screen. The ingredients of the sustained release delivery system are

20 set forth in Table 2.

_43-



Ethanol 0 2.1 2.4 2.5 2.9 2.0 1.9 % RSD* 17-18 27-29 40-45 59-66
86-93 97-103 40% 000 15 24 37 54 78 94 Ethanol 6.0 2.2 1.8 1.9

WO 2008/045046

PCT/US2006/039767
Table 2
TIMERx-M50A® Composition

Component Y%
Kanthan 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

10

15

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.
The albutero! 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™ (Sodium 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
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 Yo mg/tablet
Albuterol sulfate 179 40.0
TIMERX-N® or TIMERx-M50A® 71.4 160.0
ProSolv SMCC® 90 8.9 20.0
Pruv'™ 1.8 4.0
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Standard Devi ation The presence of up to 40% et hanol did not
significantly affect the dissolution profile of sustained rel ease 40
ng oxynor pHOAYs¢dket s. The presence of 4% et hanol had PUIAIS2006/039767
insignificant effect on the dissolution profile of 40 ng sustained

rel ease oxynor phone tablets conpared to their dissolution profile in

t he absence of ethanol. Oxynorphone rel ease was inversely con-el ated
with the anpbunt of ethanol in the dissolution medium Presence of 20%
and 40% et hanol in the dissolution nmedium sl owed down the rel ease of

oxynor phone, which was still releasedgdgai&pntrolled manner. No dose
dunpi ng was 15 observed at concentrat |Tn'r§r&_t— et hanol between 0% and

ﬁO% ~Ther Ief ore, tablet ﬁ)lwmwogmoﬁmMSurematg@fmiidrﬂmaeifoms descri bed
erein rel ease oxynorphone j. ' resence of
up to at | east 40% et hanol %B{/%r%gjg%rg&kgg% %Iqﬁg%géﬁlggggm Tabl e

108 Simiarity T aghflol fuftheeBietflAR Atk ONGDERI TN 56RE Whstained

oxym)rphone sust ai ne ease ets In 1IN HCI anol

sol uti ons Vediclsasedi¥liethsystsins 2696 prprasicls dagoided indixainpRal Rigsotierpprofiles

HCL 97 60 of tablets were evaluated using a USP Apparatus 2 dissolution tester in 900 mL of 50 mM

potassium phosphate buffer (pH 4.5). The solution was stirred at 50 rp.m. A series of
samples of about 1.5 mL were withdrawn at predetermined intervals for a period of up to
14 hours.

10 Drug release for all tablets was monitored by RP-HPLC using a Waters
Symmetry® C18 column (4.6 x 250 mm) (or equivalent) preceded by a Phenomenex®
SecurityGuard ™ C18 (4 x 3.0 mm) guard columﬁ. Monitoring wavelength was set to 226
nm. The mobile phase consisted of buffer: acetonitrilezmethanol 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.

15  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

20 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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shown in Table 11.

Mean plasma concentration-time data for each treatnent,
excluding subject data froma treatnent if the subject vomted, are

WD 2008/ 045046PCT/ US2006/ 039767 Table 11 Mean

oxynor phone pl asneTabiatcemtpriaing dAd Y ad &7 9t ofdins wpptban nintthe enesi s)
[pg/ml] Tine Qt%ﬁoﬁ/@t%?ﬁgllu%%—grtagﬂ&% TIMERx-N® released nearly the entire quantity of drug

5

almost immediately. This is an example of undesired dose dumping. Tablets with 31.6%

or more of fine xanthan gum dissolved in the expected sustained release manner. The

data in Table 4 indicate that there appears to be no substantial difference in dissolution

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

xanthan gum particles.

10

Results of dissolution experiments with tablets made with water-granulated

TIMERx-MS0A® comprising xanthan gum with different particle size distributions are

shown in Table 5.
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Table 5
Sustained release % albuterol sulfate released
delivery system
TIMERx-MSCA® (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 01.6
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
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

different fractions of #270 (fine) mesh xanthan gum particles.
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Table 6
S?Z}::;:d % albuterol sulfate released
“s‘;};’:rrny TIMERx-N® (ethanolethylcellulose-granulated)
Fraction
of fine 27.9% 27.9% 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 80.1 173 17.2 17.9
1 hr 92.8 25.6 28.7 29.0
2 hrs 39.2 45.2 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
ethanoV/ethylcellulose-granulated formulations produced tablets with desired dissolution

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

Example 5

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

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

described in Example 3. Dissolution profiles of each formulation were measured as
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described in Example 4. A medium of 40% ethanol and 60% 0.1 M HCI was used as a

model of dissolution in the presence of alcohol. 0.1M HCI was chosen to mimic the

biological 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

apparatus 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
Sustained % albuterol sulfate released
release
delivery TIMERx-N® (ethanol/ethylcellulose-granulated)
system
Fraction of
fine
xanthan . o os +
gumin | 28%in zirf;/:“ 3fn/° 35%in | 42%in | 42%in | 86%in 820/‘; b
dlSSﬂl!.lthl‘l buffer Ethanol | buffer Ethanol buffer Ethanol buffer Ethanol
medium
Time
0.5 hr 98.5 100.0 15.7 28.8 18.7 16.1 17.8 15.8
1hr 99.9 101.2 26.8 38.1 29.6 25.5 27.5 24.1
2 hrs 99,8 99.5 452 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 lrs 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 trs 99.8 9.5 105.9 103.5 101.7 103.1 96.9 85.5
14 hrs 99.8 99.5 108.0 105.0 103.7 106.5 98.1 88.9

Tablets comprising 28% of fine xanthan gumn in the ethanol/ethylcelluose-

granulated TIMERx-N® released nearly the entire quantity of drug almost immediately.

This is an example of undesired dose dumping. Tablets with 35% or more of fine

xanthan gum dissolve in the expected sustained release manner. The data in Table 7
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241. 980 261.647 48 hrs 95.180 99.976 85.675 116.207 Statistical

anal yses of the phannacokinetic paraneters are presented in Table 12.
WO 2008/ 045046PCT/ US2006/ 039767 Tabl e 12 Phar macoki neti c paraneter
(SD) Oxynow¥phansd4ioseat ment (excl udi ng subjects that vomarapoocH87e7
et hanol 20% et hanol 4% et hanol 0% et hanol Caw,' PSinil- 3917 3089
2564 2373 (1672) (1150) (1037) (870)

indicate that there appears to be no substantial difference in dissolution profiles of
formulations containing between about 35% and about 86% of fine xanthan gum
particles, although the formulation containing about 86% of fine xanthan gum particles
dissolved slightly slower in 40% ethanol solution than in a standard buffer.

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

presence and absence of beverage-strength ethanol,

Example 6
Preparation of robust sustained release oxymorphone formulations

10 . and solid dosage forms
A controlled release delivery system was prepared by dry blending xanthan gum,
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
15  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
a screen. The relative quantities of the ingredicnt's 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
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Trmax, h 1.50 1.50 3.0 2.0 (0.75-6.0) (0.75-8.0) (1.0-12.0)
(0.5-12.0) AUCO." pglahnL 36385 35389 35146 33350 (12441) (11495)
(12534) (11864) AUCo.inr, pgh/nL 39973" 36889 37551b 36034b (13595)
(12356) ( D8Q3008/043501888) PCT/US2006/039767

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

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)
5 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

10  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 info
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 resuiting

15 powder was dispersed into 15 mL of 95% ethanol, stirred for 5 seconds, and then diluted
with an additional 15 mL of water. In the 95% ethanol extraction test, the resulting
powder was dispersed into 30 mL of 95% ethanol and stirred for 5 seconds. In each test,

the resulting solution was allowed to set for 15 minutes before being filtered through a
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t1/4, h 11.3" 9.9 104b 10.7b (3.5) (3.2) (4.1) (4.7) N 15 20 25 25
Medi an and range reported for T. "n= 13 bn=24 Ceonetric nean rati os
(GWR) and 90% Cl for those treatnents in which subjects conpleted the
study wi t wotooseasosé ng bet ween 0-12 hours are shown i n PlaDIS2006839767
Tabl e 13 Oxynorphone treatnent' Pharnmacol dnetie 40% et hanol 20%

et hanol 4% et hanol Paraneter /0% et hanol

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.

Table 9
Tablet % Dose recovered after extraction in
water 95% ethanol / water 95 % ethanol
1 3.3 14.8 87.3
2 3.8 13.3 85.3
3 3.3 11.3 82.5
Mean 3.5 13.0 35.0
5 ‘When sustained release tablets comprising 40 mg of oxymorphone, formulated

with TIMERx-N® made with xanthan gum in which at least 30% of particles can pass
through a #270 mesh sieve, were powdered and extracted with water, approximately 3-
4% of oxymorphone was released into water after 15 minutes. To mimic abuse by
dropping a tablet into 95% ethanol and then diluting it to an ingestible concentration,

10 powdered tablets were first suspended in 95% ethanol for 5 seconds, followed by dilution
with water to provide a 47.5% ethanol solution. In this experiment, approximately 11~
15% of oxymorphone was released into the water/ethanol solution after 15 minutes. The
powdered sustained release 40 mg oxymorphone tablets formulated with TIMERx-N® .
with xanthan gum of which at least 30% of the particles can pass through a #270 mesh

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

Example 8§
Dissolution profiles of sustained release oxymorphone

tablets in the presence of beverage-strength ethanol

Sustained release 40 mg oxymorphone tablets were prepared as described in
20  Example 6. Dissolution tests were performed on sets of 12 tablets in 500 mL of 0.1N
HCI and ethanol/0.1N HCI solutions at 4%, 20%, and 40% ethano!l concentrations.
Oxymorphone release was determined by HPLC as described above.
Tablets remained intact throughout the dissolution tests in all media. Mean

concentrations of oxymorphone released are shown in Table 10A. Similarity factors (f2)
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/0% et hanol /0% ethanol Ratio 90% Cl Ratio 90% Cl Rati o 90% Cl
1.703 1.476,1.966 1.309 1.151, 1.488 1.073 0.952,1.209 AUCO4 1.129
1.03, 1.24 1.040 0.95, 1.13 1.055 0.97, 1.14 AUCO-1nr 1.127 1.03,
1.24 1. 010x0208/04409 1. 022 0.95, 1.10 PCT/US2006/039767

for the ethanol dissolution media against the 0.1N HCl 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.

5 Results of dissolution experiments are summarized in Table 10A.
Table 10A
Medium Mean % oxymorphone released (n=12)

Ohrs | 0.5hrs I hr 2 hrs 4 hirs 8 hirs 12 hrs
01N HCI 0 22 33 49 70 o1 102
RSD %* 0 3.2 2.7 1.8 1.0 0.6 0.6
Range 0 21-23 32.35 48-50 69-71 96-97 101-102
4% Ethanol 0 22 33 49 69 96 102
RSD %* 0 33 3.0 2.5 2.0 1.6 1.8
Range 0 21-23 31.34 46-50 66-70 93-09 99-106
20% 0 18 28 42 61 89 100
Ethanol 0 2.1 24 2.5 2.9 2.0 1.5
% 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% ethano} did not significantly affect the dissolution

profile of sustained release 40 mg oxymorphone tablets. The presence of 4% ethanol had

10 an ingignificant effect on the dissolution profile of 40 mg sustained release oxymorphone
tablets compared to their dissolution profile in the absence of ethanol, Oxymorphone
release was inversely correlated with the amount of ethanol in the dissolution medium.
Presence of 20% and 40% ethanol in the dissolution medium slowed down the release of
oxymorphone, which was still released in a controlled manner. No dose dumping was

15  observed at concentrations of ethanol between 0% and 40%. Therefore, tablets with
sustained release formulations described herein release oxymorphoene in a controlled

manner in the presence of up to at least 40% ethanol.
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5The nean plasma concentration-tinme data in Table 11 show that the
40% and 20% et hanol treatnments produce hi gher plasma concentrations
during the first 4 to 6 hours conpared to the 0% et hanol treatnent.
The 4% et hmoabostosmat ment nmean pl asnma concentrati ons werrETHISTd6ABITED
those for the 0% ethanol treatnment. Al data were conparable from 16
to 48 hours after dosing. Secondary peaks were observed at 5 hours
-57 - WD 2008/ 045046PCT/ US2006/ 039767 for the 4% and 0% et hanol
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et hanol (hr) (N=25) (N=25) (N=25) (N=25) 0 hr 0.000 4.200

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
10 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 block the opioid effects of oxymorphone, naltrexone HCl
(50 mg) was administered approximately 12 and 2 hours prior to each oxymorphone
15  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
20  occasions with 240 mL of: A) 40% ethanol, B) 20% ethanol, C) 4% ethanol, or D) 0%
ethanol. Serial blood samples were obtained from 0 to 48 hours after dosing, Plasma
samples were assayed for oxymorphone. Pharmacokinetic parameters for oxymorphone
were determined using non-compartmental methods for data evaluation. Point estimates

and 90% confidence intervals (ClIs) for natural logarithmic transformed Cpax, AUCo., and
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0,892 0.000 0.25 hr 316.248 269.400 205.892 544.828 0.5 hr 1218.988
1067. 048 1090. 458 1775.428 0.75 hr 1572.360 1469.992 1718. 917

2641.636 1 hr 1716.480 1556.372 1860. 552 2640.640 1.5 hrs 1726. 720
1785. 560 28030@88502¢/81. 396 2 hrs 1930. 840 1944. 920 PCT/US2006/039767

10

AUC.inr Were calculated using Least Squares Means (LSMeans). Any treatment in
which a subject vomited during the dosing interval (0-12 hours) was excluded from the
primary pharmacokinetic analysis.

Thirty subjects were enrolled in the study. Twenty-five subjects completed the
study, meaning these subjects received all four treatments. Subjects who vomited within
the dosing interval (0-12 hours) were to have that treatment excluded from the
pharmacokinetic analysis. There were 10 subjects who vomited between 0-12 hours on
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.
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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 1PO@EIBA®IIR59. 644 10 hrs 1002. 800 1187. 000 PCT/US2006/039767

Table 11
Mean oxymorphone plasma concentrations (excluding subjects with emesis) [pg/ml]
Time 0% ethanol 4% ethanol 20% ethanol 40% ethanol
(hr) {(N=25) (N=25) (N=20) (N=15)
0hr 0.000 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
075hr | 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 tirs 1450.800 1754.880 1838.400 2416.000
5 hrs 1800.600 2002.400 1768.700 2402.533
6 hrg 1681.080 1877.440 1591.350 1944.933
8 hrs 1262.880 1517480 1359.550 1061.200
10 Tirs 1002.800 1187.000 1162.000 889.200
12 hrs 1429.316 1489.280 1420.050 1223.667
16 hrs 876.800 872.760 958,400 854.067
24 hrs 443.872 451.920 403.305 407.933
36 hrs 254.988 238.020 241.980 261.647
48 hrs 95.180 99.976 85.675 116.207

Statistical analyses of the pharmacokinetic parameters are presented in Table 12.
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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
Mean pl asnMOcHI80&H¢ ati on-time profiles without excludiBI/§2e0&03456T s

(n=25)

evi dent

i n which subjects vomted (Table 14),
treatment with a secondary peak at 5 hours,
in Table 11, where only 15 subjects were 5 represented. The

showed t he 40% et hanol
whi ch was not clearly

20% et hanol " treatment (n=25) appeared to be simlar to that of Table

Table 12

Oxymorphone treatment (excluding subjects that vomited)

20% ethanol

4%, ethanol

0% ethanol

3089
(1150)

1.50
(0.75-8.0)

35389
(11495}

36889
(12356)

9.9
(3.2)

20

2564
(1037)

3.0
(1.0-12.0)

35146
(12534)

37551°
(13452)

10.4%
“.1

25

2373
(870)

2.0
(0.5-12.0)

33350
(11864)

36034%
(11388)

10.7°
4.7

25

Pharmacokinetic
parameter (SD) g0 i anl
Crnaxe PE/mML 3917
(1672}
Trex, 1.50
{0.75-6.0)
AUCq., pgrh/mL 36385
(12441)
AUCy i pei/mL 39973°
(13593)
iy, b 11.3%
(3.5)
N 15
Median and range reported for T«
"n=13
bp=04

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 4% ethanol
Parameter /0% ethanol /0% ethanol /0% ethanol
Ratio 90% CI Ratio 920% CI Ratio 90% CX
Cinx 1,703 | 1.476,1.966 1.309 1.151, 1.488 1,073 0.952,1.200
AUC,, 1.129 1.03,1.24 1,040 0.95,1.13 1.055 0.97, 1.14
AUCqinr 1.127 1.03,1.24 1.010 0.93, 1,09 1.022 0.95, 1.10

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

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

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

concentrations were similar to those for the 0% ethanol treatment, All data were

comparable from 16 to 48 hours after dosing, Secondary peaks were observed at 5 hours
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11, where there were 20 subjects. The 4% and 0% et hanol treatnents
represented the sane sanple of subjects as those in Table 11. As
previously indicated in Table 12, C was the only phannacokinetic
par anet er WRa08@h¥d¢ared to be directly related to the UTAIHGI06/039767
treatnment (Table 15). 10 WO 2008/ 045046PCT/ US2006/ 039767 Tabl e 15
Mean Phar macoki netic Paraneter (SD) Oxynor phone treatnent (including
subj ects who vomted, N=25) 40% et hanol 20% et hanol 4% et hanol 0%
et hanol Cann, Pginr- 4124 2815 2564 2373 (2251) (1227) (1037) (870)
Tmax, h 1.50 2.0 3.0 2.0

for the 4% and 0% ethanol treatments and 12 hours for all four treatments. Although the
40% ethanol {reatment 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
5  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 Cyyy 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 AUCy.ins ranged from 1% to 13% for the ethanol
treatments compared to 0% ethanol (Table 13). Other than Cpax, no significant
10  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.
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(0.75-6.0) (0.75-8.0) (1.0-12.0) (0.5-12.0) AUCO4, pg h/m 33677

31815 35146 33350
37128"' 346771

37551 36034
11. 7 9. 96 W0 .2080810g30¢6

(13772) (13456) (12533) (11864) AUCO4,1, pg h/nil

(14803) (13432) (13452) (11388) bh, h
PCT/US2006/039767

Table 14
Mean oxymorphone plasma concentrations (including subjects who vomited)
ipg/ml]

Time 9% ethanol 4%, ethanol 20% ethanol 40% ethanol
(hr) (N=25) (N=23) (N=25) (N=23)
0hr 0.000 4.200 0.892 0.000

0.25 hr 316,248 269,400 205,892 544.828

0.5hr 1218.988 1067.048 1090.458 1775.428

0.75 hr 1572.360 1469.992 1718.917 2641.636
1hr 1716.480 1556.372 1860.552 2640,640

1.5 hrs 1726.720 1785.560 2045.680 2481.3%96
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 2311740
8 lus 1262.880 1517.480 1226.040 1259.644

10 hrs 1002.800 1187.000 1024.568 866,844

12 hirg 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

Mean plasma concentration-time profiles without excluding treatments (n=25) in

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

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

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

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

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

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

treatment (Table 15).

10
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(4.5) (3.1) (4.1) '(4.7) N 25 25 25 25 'n =22 bn=23 GWR
data shown in Table 16 indicate that increases in C. were 62% 15%
and 8% for the 40% et hanol, 20% et hanol and 4% et hanol treatnents,
respect i veé¥VQ 200894W4conpared to the 0% et hanol treat nentPCTAHANGEPT6h
AUCo.t and AUCo.inf ranged from- 10%to 7% for the ethanol
treatnments as conpared to 0% et hanol (Table 16). The 40% and 20% C. ,
AUCo. .t and AUCo-i nf increases were | ower when subjects who vomted
were included. WO 2008/ 045046PCT/ US2006/ 039767 Tabl e 16 Oxynor phone
treatment (including subjects who vomted, N=25) 40% ethanol 20 %
et hanol 4% et hanol Paraneter 10% et hanal /0% et hanol /0% et hanol

Table 15
Mean Oxymorphone treatment (ircluding subjects who vomited, N=25)
Pharmacokinetic | 490/ ethanol | 20% ethanol 4% ethanol 0% ethanol
Parameter (SD)
Cinaxs PE/mL 4124 2815 2564 2373
(2251) (1227) (1037) (870)
T 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 b/ml 33677 31815 35146 33350
(13772) (13456) (12533) (11864)
AUCqgnp, pg I/ml 37128" 34677° 37551 36034
(14803) (13432) (13452) (11388)
ty, b 11.7° 9.9° 10.4 10.7
(4.5) (3.1 4.1) N CY))
N 25 25 25 25
"n =22
*n=23

GMR data shown in Table 16 indicate that increases in Cppay, were 62%, 15%, and
8% for the 40% ethanol, 20% ethanol and 4% ethanol treatments, respectively, as
5 compared to the 0% ethanol treatment. Changes in AUCy.; and AUCy_ins ranged from -
10% to 7% for the ethanol treatments as compared to 0% ethanol (Table 16). The 40%
and 20% Cyax, AUCoand AUC.ir increases were lower when subjects who vomited

were included.
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Ratio 90% Cl Ratio 90% Cl Ratio 90% Cl Cmax 1.623 1.365, 1.931 1.145
0.963, 1.362 1.077 0.905, 1.281 AUCO4 0.961 0.79, 1.18 0.897 0.73,
1.10 1.070 0.87, 1.31 AUCO.inr 0.953 0.78, 1.16 0.920 0.75, 1.12
1.034 0. 85V0R0R@+ K anpl e 10 Ef fect of food on PCT/US2006/039767

bi oavailability of 40 ng sustained rel ease oxynorphone 5tablets and 4
x 10 ng oxynor phone i medi ate rel ease tablets

Table 16
Oxymorphone treatment (including subjects who vomited, N=25)
40% ethanol 20 % ethanol 4% ethanol
Parameter f0% ethanol {0% ethanol 10% ethanol
Ratio 90% CI Ratio 90% CI Ratio 90% CI1
Crmax 1.623 | 1.365, 1.931 1.145 0.963, 1.362 1.077 0.905, 1,281
AUCH4 0.961 0.79, 1.18 0.897 0.73,1.10 1.070 0.87,1.31
AUCqint 0.953 | 0.78,1.16 | 0.920 0.75, 1,12 1.034 0.85,1.26
Example 10

Effect of food on bioavailability of 40 mg sustained release oxymorphone

5 tablets and 4 x 10 mg oxymorphone immediate release tablets

A study was performed in healthy volunteers to assess the effect of food on the
bioavailability of sustained release 40 mg oxymerphone tablets and oxymorphone
immediate release tablets (4%10 mg). The study design was a randomized, open-label,
single-dose, four-period crossover in 28 subjects. The 40 mg oxymorphone sustained

10 release tablet and 4x10 mg oxymorphone immediate release tablets were evaluated under
fed and fasted conditions. To block the opioid effects of oxymorphone, naitrexone HCI
(50 mg) was administered approximately 12 hours prior to each oxymorphone
administration. Subjects were fasted overnight for at least 8 hours prior to dosing. For
the fed treatment subjects were served a high-fat breakfast and were dosed 10 minutes

15  after completion of the brealfast. 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% CIs for natural logarithmic

20 transformed Cpax, AUCq., and AUCq.ine were calculated using LSMeans.
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A study was perfornmed in healthy volunteers to assess the effect of
food on the bioavailability of sustained rel ease 40 ng oxynor phone
tabl et s and oxynor phone i medi ate rel ease tablets (4x10 ng). The

st udy desiVP20084494¢ andom zed, open-| abel, singl e- dose PCTFROHEIN G
crossover in 28 subjects. The 40 ng oxynorphone sustained 10 rel ease
tabl et and 4x10 ng oxynorphone i nmedi ate rel ease tablets were

eval uated under fed and fasted conditions. To block the opioid

ef fects of oxynorphone, naltrexone HC1 (50 ng) was admi nistered
approximately 12 hours prior to each oxynorphone adm nistration.

Subj ects were fast edeygrBsdicts Bmphted tRASEdE ' LN
For the fed trea%me tlﬁgubj elg{jésc wertla3 served dﬁﬁ:ﬁgﬁe?%{%%ge%@?%@?ﬁgﬁn%m
were dosed 1094f ‘?}'ttg%faitﬁd o fad treatmpnte tor e setaingiaclspsedatiiet ste shan n Tibie
was adm ni stenegd with 240 nL of water. Subjects were not permtted
any other food until 4 hours after dosing. Serial blood sanples were
obtained fromO to 72 hours after dosi nEgblPllasma sanpl es were assayed

for oxyn'or pho!']e_ Phar r pacoldnetic paraneters fpr OX)/I’T'!)I’ phone wer e
det enni ned usi ng non-_cbrrpart ment al m&gq?mﬁﬁgd%pg%é 1Y =T 90%
Cls for natural logarithmc 20 |trgnsfornmed Cl1 MX) AUCO-t, an
AUCo-t hr were cal cul at d usi ng LS%ga}gsﬂ'lsthre]ease oxymorphone tablets [ng/ml]
2008/ 045046PCT/ US2006/ P39486 7. Tmeggsyéédfi ve subjects coppleted the
study. The nmean pl asma| co ntrlation-tifie"data forf the fas and fed
treatments for the sustathed—+gleasetablet—are shown in Table 17
Table 17 Mean oxynor phone®pl agma conce®®t ati ons 40 tug su&ftai ned
rel ease oxynorphone tapl &#28bfng/ ] Ting47hr) Fastted Fed o.£2 00 0. 00
0.25 hr 0.47 0.22 0.50| hry 54,68 [0. 97 0. 7pgdr 1.92 1.90 0.97
0.75 hr 1.92 1.90
1hr 2.00 2.61
1.5 hirs 2.18 348
2 hrs 2.18 3.65
3 hus 2.00 2.86
4 Irs 1.78 245
5 hrs 1.86 2.37
6 hrs 1.67 2.02
8 hrs 125 1.46
10 hrs 1,11 1.17
12 Irs 1.34 1.21
24 hrs 0.55 047
36 hrs 0.21 .20
48 hirs 0.06 0.05
60 hrs 0.03 0.01
72 hrs 0.00 0.00
5 As shown in Table 17 the fed treatment produced higher plasma oxymorphone

concentrations during the first 8 hours compared to the fasted treatment, The mean
plasma concentrations for both treatments were similar from 10 to 48 hours after dosing.
Secondary peaks were observed at 5 hours for the fasted treatment and at 12 hours both

treatments., The mean plasima oxymorphone concentration-time data or the fasted and fed
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1 hr 2.09 2.61 1.5 hrs 2.18 3.48 2 hrs 2.18 3.65 3 Ins 2.00 2.86 4
Ins 1.78 2.45 5 hrs 1.86 2.37 6 hrs 1.67 2.02 8 hrs 1.25 1.46 10 hrs

1.11 1.17 12 hrs 1.34 1.21
WO 2008/045046 PCT/US2006/039767

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
48 hours after dosing. Secondary peaks were seen at 12 hours for the fasted and fed
5  ireatments.
Mean plasma oxymorphone concentration time profiles for the fed and fasted

treatments for the immediate release oxymorphone tablets (4 x 10 mg) are shown in Table

18.
Table 18
Mean oxymorphone plasma coneentration
4 x 10 mg IR oxymorphone tablets [ng/ml]
Time (hr) Fasted Fed
0 0.00 0.00
0.25hr 3.34 1.79
0.50 hr 7.28 6.59
0.75 tir 6.60 9.49
1hr 6.03 9.91
1.5 hrs 4.67 8.76
2 hrs 3.68 7.29
3 hrs 2.34 4.93
4 hrs 1.65 3.11
5hrs 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 Iirs 0.00 0.00
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24 hrs 0.55 0.47 36 hrs 0.21 0.20 48 his 0.06 0.05 60 hrs 0.03 0.01
72 his 0.00 0.00 5As shown in Table 17 the fed treatnent produced

hi gher pl asma oxynor phone concentrations during the first 8 hours
conpar ed tWORHE/#M4G ed treat nent. The nean pl asna concAQIYERGG976Dr
both treatnments were simlar from210 to 48 hours after dosing.
Secondary peaks were observed at 5 hours for the fasted treatnent and
at 12 hours both treatnents. The nean pl asma oxynor phone
concentration-tinme data or the fasted and fed - 62 - treatnents for
the i medi ate rel ease tablets are shown in Table 18. The fed

treatment pr Oducedfh{% g Ja n‘i’ég@?ﬂ&?«oﬁcﬁé‘ }rﬁfﬁé %rsehe%ur I S{ﬁg;p@lgng tall;lets 10

hours conpared to 't reat men
concent r at i onsodused hnglm masmabmmlphom rcencsntdtioas ddrfn(g nhelfist 1@ WBrsieomp sred

oot 808! 10 R SRS AR Rt e S B,

profiles for ttdandnedwandinfilasfren 12 kel nomnt sftef ddsidgh Setorimgipasle weed ease

oyl phone (a0l ey iyt BB iOI L Tolle 1. CTabl e, Lo Heer

| ng/ mL1 Tinme thdﬂpl)asdﬁasbiﬁﬁod:ﬁdboth 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 Cpay by 51% and 38% for the sustained
release and immediate release tablets, respectively, when compared to administration

10 under fasted conditions. Food increased AUC, and AUCqy.iys by 43% and 38%,

respectively for the immediate release tablets. For the sustained release tablet
administered with food, the AUCq.; and AUCy.i¢ increases were less than 10% and the
90% Cls were within 80-125%.

15

Table 19
Oxymorphone treatment (N=25)
Mean 40 mg sustained release tablet 4x10 mg immediate release
Pharmacokinetic tablets
Parameter (SD) Fed Fasted Fed Fasted
Crraxs pg/mL, 4250 2790 12090 9070
(1210) (840) (5420) (4090}
Trnax It 2.00 1.00 1.00 0.50
(0.5-5.0) (0.5-12.0) (0.25-3.0) (0.25-2.0)
AUCq.;, pgrh/mL 38200 35700 51350 36000
{11040) (10580) (20200) (12520)
AUCqinp, perh/mnl, - 41170 40620 54100 39040
(10460) (11380) {20260) {12440)
ty, I 10.5 12.2 9.6 11,7
(5.5) (7.6) (3.6 (6.2)
Median and range reported for Ty,
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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 his 4.67 8.76 2 his 3.68 7.29 3 his 2.34 4.93 4 hrs
1.65 3.11 5 his 1.48 2.19

WO 2008/045046 PCT/US2006/039767
Table 20
Oxymorphone treatment

Pharmacokinetic 40 mg sustained release tablet 4 x 10 mg immediate release
parameter tablet

Ratio (fed/fasted) 90% CI Ratio (fed/fasted) 90% CI
Conax 1.507 1.3777, 1.376 1.156, 1,637
AUCq, 1.07 1.6970 1.43 1.32,1.55
AUCqnt 1.02 0.94,1.22 1.38 1.28, 141

0.91,1.15

10

15

20

From the GMR data (Table 20) it can be seen that food increased Cpax 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.ine
by 43% and 38%, respectively for the immediate release tablets. For the sustained release
tablet, the AUCq. and AUCq. 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
dissolution rate of the oxymorphone sustained release 40 mg tablet. These data indicate
that the formulation drug release matrix is not compromised by beverage-strength ethanol
concentrations and the premature release of oxymorphone in vivo when exposed to
ethanol at concentrations up to 40% does not occur. However, the data from the human
ethanol study demonstrated that co-administration of 240 mL of 40% ethanol, and to a
lesser extent 20% cthanol, increased the Cpyy of oxymorphone from the 40 mg sustained
release tablet while having no demonstrable effect on the AUC (Tables 12 and 13). The
in vitro and in vivo results suggest that beverage-strength ethanol does not directly effect
the integrity of formulation, but may cause other effect(s), that can lead to an apparent
increased rate of absorption of oxymorphone.

Interestingly, an increased rate of absorption of oxymorphone is also observed

~when oxymorphone 40 mg sustained release tableis are administered after a high-fat meal

(Tables 19 and 20). The magnitude of the increase and the plasma conceniration-time

course are similar when oxymorphone fablets formulated with TIMERx-N® are
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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
his 0.40 0.44 36 hrs 0.16 0.18 48 hrs 0.04 0.05 60 his 0.01 0.01 72
hrs 0.00 0.00 The fed treatnment with 4 x 10 ng i mmedi ate

rel ease oXyABI8AHWES t abl et s produced hi gher pl asma oxyR§TRaMHe039767
concentrations during the first 10 hours conpared to the fasted
treatnment. The nean plasma oxynol phone concentrations for both
treatnents were simlar from1l2 to 48 hours after dosing. Secondary
peaks were 5 observed at 12 hours for the fasted treatnment and fed
treatments. C.,. was increased in the presence of food for both the
sustai ned r el £356:2Rd hde i FRenad or With 6RER1 (RBITEISs ANBJIALYK TS

i ncreased by food for the i nmedi ate rel ease tablets (Table 19). FEro
the GVR dat a qorapationzageests thehihersanayde g comEIOn fpsspAoisaE peyesdoed Qfﬁfﬂ@&&
and 38% f or tlgﬁ]%@%iﬂa-daséﬁl €43 eTIR hatntHBh e afatl BB Redsdiel EdlBwing

respectively, conpared to adm ni stration
dosing of oxymorphone immediate release tablets and oral solutions were also affected

5 when taken after a high-fat meal (Tables 19 and 20). In addition to an increase in Ciax,
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

10 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 resulis 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,

15  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 Cpax
observed are not believed to be caused by early release of oxymorphone owing to

20  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 propesties of the
formulation to a significantly larger extent than the nature of the drug in the formulation.

25  Ethanol dissolution testing is contemplated to become a standard procedure in the

development of new sustained release products.

30
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10 under fasted conditions. Food increased AUCO4 and AUCo.i.f. by 43%
and 38% respectively for the imedi ate rel ease tablets. For the
sustai ned rel ease tablet adm nistered with food, the AUCa.t and
AUC0401 increases were less than 10% and the 90% Cls were within
80-125% Table 19 Oxynorphone treatnent (N=25) Mean 40 ng sustai ned
rel ease tabl et 4x10 ng i nmedi ate rel ease Pharnmaeol dnetie tablets

Par anmet er (SD) Fed Fasted Fed Fasted C., pg/nL 4250 2790 12090
9070 (1210) (840) (5420) (4090)

CLAIMS

What is claimed is:

i A sustained release oxymorphone formulation comprising a sustained release delivery
system and from about 5 mg to about 80 mg of oxymorphone, wherein after oral administration
of a single dose to a patient with about 200 mL to about 300 mL of about 4% to about 40%
ethanol the formulation provides a second peak of blood oxymorphone concentration

5 hours after administration, and the formulation provides analgesia to the patient for

12 hours after administration.

2. The formulation of claim 1, wherein the formulation comprises from about 20 mg to

about 60 mg of oxymorphone.

3. The formulation of claim 2, wherein the formulation comprises about 40 mg of
oxymorphone.

4, A solid dosage form comprising the formulation of any one of claims 1, 2 or 3.

5. A solid dosage form of claim 4, wherein the solid dosage form is selected from the group

consisting of a powder, a granule, a tablet, and a capsule.

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

7. A sustained release oxymorphone formulation comprising a sustained release delivery
system and from about § mg to about 80 mg of oxymorphone, wherein after oral administration
of a single dose to a patient the formulation provides a maximum blood concentration of

oxymorphone less than about 5 times higher when ingested with about 200 mL to about 300 mL
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Tnifix,

h 2.00 1.00 1.00 0.50 (0.5-5.0) (0.5-12.0) (0. 25-3.0)

(0.25-2.0) AUCO." pg.h/nL 38200 35700 51350 36000 (11040) (10580)
(20200) (12520) AUCo.ar, pg.h/nL 41170 40620 54100 39040 (10460)
(11380) (20260) (12440)

of up to about 40% ethanol compared to when ingested without ethanol, and the formulation

provides analgesia to the patient for at least about 12 hours after administration.

8. The formulation of claim 7, wherein the maximum blood concentration of oxymorphone
is less than about 2.5 times higher when ingested with about 200 mL to about 300 mL of up to

about 40% ethanol compared to when ingested without ethanol.

0, The formulation of claim 7, wherein the formulation comprises from about 20 mg to

about 60 mg of oxymorphone.

10, The formulation of claim 9, wherein the formulation comprises about 40 mg of

axymorphone.

11. A sustained rejease oxymorphone formulation comprising a sustained release delivery
system and from about 5 mg to about 80 mg of oxymorphone, wherein after oral administration
of a single dose to a patient the formulation provides a ratio of the maximum blood concentration
of oxymorphone when ingested with about 200 mL to about 300 mL of about 40% ethanol to the
maximum blood concentration of oxymorphone when ingested after a high-fat meal without
ethanol from about 0.5 to about 2, and the formulation provides analgesia to the patient for at

least about 12 hours after administration.

[2.  The formulation of claim 11, wherein the ratio of the maximum blood concentration of
oxymorphone when the formulation is ingested with about 200 mL to about 300 mL of about
40% ethanol to the maximum blood concentration of oxymorphone when the formulation is

ingested after a high-fat meal without ethanol is from about 0.8 to about 1.5.
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timh 10.5 12.2 9.6 11.7 (5.5) (7.6) (3.6) (6.2) Median and range
reported for To., 15 WD 2008/ 045046PCT/ US2006/ 039767 Tabl e 20
Oxynor phone treat ment Pharmacoki netic 40 ng sustai ned rel ease tabl et
4 x 10 ng i medi ate rel ease paraneter tablet Ratio (fed/fasted) 90%
Cl Ratio (fed/fasted) 90% ClI C.,, 1.507

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

about 60 mg of oxymorphone.

14, The formulation of claim 13, wherein the formulation comprises about 40 mg of

oxymorphone.

5. Asustained release oxymorphone formulation comprising a sustained release delivery
system and from about 5 mg to about 80 mg of oxymorphone, wherein after oral administration
of a single dose to a patient with about 200 mL to about 300 mL of about 4% to about 40%
ethanol the formulation provides a maximum blood concentration of oxymorphone from about
0.1 ng/mL to about 15 ng/mL, and the formulation provides analgesia to the patient for at least

about 12 hours after administration.

16.  The formulation of claim 15, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 0.5 ng/mL to about 7.5 ng/mL,

17. The formulation of claim 16, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 1 ng/mL to about 4 ng/mL.

18.  The formulation of claim 15, wherein the formulation comprises from about 10 mg to
about 20 mg of oxymorphone and the formulation provides a maximum blood concentration of

oxymorphone from about 0.3 ng/mL to about 3.2 ng/mL.,

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

concentration of oxymorphone from about 0.4 ng/mL to about 2.8 ng/mL.
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1.3777, 1.376 1.156, 1.637 AUCO., 1.07 1. 6970 1.43 1.32, 1.55

AUCO. ,or 1.02 0.94, 1.22 1.38 1.28, 1.41 0.91, 1.15 From
the GVR data (Table 20) it can be seen that food increased C. by 51%
and 38% for the sustained rel ease and i nmedi ate rel ease tablets,
respectively, when 5 conpared to adm ni stration under fasted
conditions. Food increased AUCo., and AUCo.inf by 43% and 38%
respectively for the imedi ate rel ease tablets. For the sustained

rel ease bl e he AUCo..t. and_ AUCo.ie increases with food were small
and the 98% cff@e {Re?ﬁawnt%cw%g&fgg%m e Eorhlagipn FEREERAPORE At e 8)
showed t hat 40% et hanol. did not increase the 10 dissolution rate of
the oxym3FPRURROTEER the derafesipe gy e Frgxina) bigod copeeaatipgod OXHERTRINE
that the fornulation drug release matrix is not conprom sed by

bever age fopy dapd? e mhiorbwbhéastmlat i ons and the premature rel ease of
oxynor phone in vivo when exposed to ethanol at concentrations up to
40% does not occur. However, the data from the hunan ethanol study
dermonst r #ted ThaerBYatinnAf slage Lrwhsteimthe Sormulgtionprovidos ammdmum blepdd t o
a 15l esser extent 20% et hanol, increased the r",,,, of oxynoi phone

f r om t he caureniption of aymeahors Bemabew BI5ew/mihid abokiayd mgfmho denonstrabl e
effect on the AUC (Tables 12 and 13). The in vitro and in vivo
resul ts suggest that beverage-strength ethanol does not directly

ef fect tReé i nieglormylatim of glapy ! Atwhsrein e formplptiemenseprisesfeam alioub2d ingJo
that can lead to an apparent increased rate of absorption of

oxynoi phébeut 40 oeref exweerphage pnd ta formelation prgvides emafimain daodicomeniodtion of
oxynor phone is al so observed when oxynoi phone 40 ng sustai ned rel ease
t abl et s axgmerdhinifomeabedt G ngmLdo hbah? hgimlreal

23.  The formulation of claim 22, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 0.9 ng/mL to about 6 ng/mL.

24.  The formulation of claim 22, wherein the formulation comprises about 20 mg of
oxymorphone and the formulation provides a maximum blood concentration of oxymorphone

from about 0.5 ng/mL to about 3.2 ng/mL.

25.  The formulation of claim 24, wherein the formulation provides a maximum blood

concentration of oxymorphone from about 0.75 ng/mL to about 2.8 ng/mL.

26.  The formulation of claim135, wherein the formulation comprises from about 40 mg to
about 80 mg of oxymorphone and the formulation provides a maximum blood concentration of

oxymorphone from about 1 ng/mL to about 15 ng/mL.

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

concentration of oxymorphone from about 1.9 ng/mL to about 12 ng/mL.
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(Tabl es 19 and 20). The magnitude of the increase and the plasna
concentration-tinme course are simlar when oxynorphone tablets
formulated with TIMERX-N(r) are WD 2008/ 045046PCT/ US2006/ 039767

adm nistered after a high-fat neal or with ethanol (see Tables 11 and
16). This observation suggests that there nmay be a common nechani sm
bet ween food and ethanol leading to the increase in C.. The

phart nacoki netic paraneters neasured foll ow ng dosi ng of oxynoi phone

i mredi at e rel ease tabl et nd,oral solutions.were also affected 5
when takgﬁ' af ﬁéergﬁn‘ﬁa&q-ﬁéﬁl%glw%ﬁ{b B rTél%HW%‘?eslahoﬁéﬁi”f% nto
an increase iq?C.,(Lhe AUC f.or the innediatﬁwéflease tablets al so

i ncr eas e@*YTHPTIRE AHEC FUBY|afign prgy idpgpamaimp; bipog cprgertzation oh gy giagphone
where A dug not change aﬁpreciably after ethanol or food. These
di f f er en&R® A dermk fRALorHENEMEt ai ned rel ease tablets are not

rel easi ng oxynor phone at an accelerated rate in the presence of

et hanol , _put th it 1S qQnly e |l eyel of 10qxynorphone dissolved in
the gast Fg-i nt @ﬁ%ﬂ%ﬁ*att%@f'lat"hé{ whereyy the fraplalign RrRddssgaBRxsRuBdiRaAol |
The in vitro results indicate no oxynorphone sustained rel ease

f or mul at FYIEHEHaN T oxymoEhaes frem aboph a4 nganlt ogbewtSagmle bi oavai | ability
study denonstrated that there is a pharmacokinetic interaction when
40 nmg oxynorphone sustained release tablet is consumed with 240 inL
of 40% egprano he fww%ﬁ'qnégF'é%%@évhaﬁlrbtia%@é@v%on pREesEholBR At 15
with resultant increases in peak plasma concentrations simlar to

t hose ob&&yphaRpand bR {erswsHemeroxides anadaumndlesd sencepintion of xymnorpiican
after a standardi zed high-fat neal. The underlying nmechanismof this
phenomendrmiaboyidts ng/mhito shouplengnt. Based on eval uation of the
invitro and earlier in vivo data, the increases in C. observed are
not believed to be caused by early rel ease of oxynol phone owing to
20di si nt é¢r at Farfoupulgtipa of glaim, phehere the Bemylationmpyidesaypasimym blood dose
dunpi ng), but instead by an apparent increased rate of absorption,

whi ch i s conearipiéinal ehaxyoforthnee from gbduad ingiml to about 1¥nghlar results are
expected to be obtained with other drugs, because the properties of
the sustained rel ease system affect the dissolution properties of the
fornul at Bén t & sestaypegrielease arymerphane dermudatipe pamprising atswetained tgleaseielivene
drug in the fornulation. 25Ethanol dissolution testing is

cont enpl aystah and fiyscthopt amgttaatebar 80 pg ot @gymoephione, wherethetie faopaietion wévidesw
sust ai ned rel ease products. 30 CLAIMS What is clained is: |I.A

sust ai ned migheastdoakpnomphiioef beymarplatne ofiatdexsabost (hgj 3aigsuls btaboed 2 hours
rel ease delivery systemand fromabout 5 ng to about 80 ngy of

oxynor phafie,oraMaémistraiddd & stighl dosgidiapagdnt atth aboud 20BmEitm ottt 3M0SEL 60 a
patient with about 200 nL to about 300 nL of about 4% to about 40%

et hanol ket 1%naHbcat #09 eMam)] HE SheoSRLANEH pRE RS Malé&ki@@dth@?ﬂf&ﬁf PhQNGst
concentration 5 hours after adm nistration, and the fornul ati on

provi des ;phal DrRSirfate? adhmiskaddnent for 12 hours after adm nistration
2. The formulation of claim1, wherein the formul ation conprises from
about 20 ng to about 60 ng of oxynorphone. 3. The fornulation of

clai m 2, 3pher haYoihBafonlofdlad BB WHeRIhE feGuRBSHEonfPisésthbelt 5 mg of

oxynor phone. 4. A solid dosage formconprising the fornul ation of
any one @kyfdrphoe. 1,2 or 3. 5. A solid dosage form of claim 4,
wherein the solid dosage formis selected fromthe group consisting
of a powder, a granule, a tablet, and a capsule. 6. The solid dosage
form of ghai nTie fohgstRinbfthkn SBlvwhdrediohagembation ¢omnpRisésalBb@tid melof A
sust ai ned rel ease oxynor phone formul ati on conpri sing a sustai ned

rel ease dgyrmotpiidhesystem and from about 5 ng to about 80 ng of

oxynor phone, wherein after oral admnistration of a single dose to a
patient the formul ation provides a maxi num bl ood concentration of
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of up to about 40% et hanol conpared to when ingested w thout ethanol,
and the formul ati on provi des analgesia to the patient for at |east
about 12 hours after adm nistration. 8. The fornulation of claim?7,
wherei n the maxi mum bl ood concentrati on of oxynorphone is |ess than
about 2.5 tines higher when ingested with about 200 nL to about 300
m. of up to about 40% et hanol conpared to when ingested w thout
ethanol. 9. The formulation of claim7, wherein the fornul ation
conprises_fro out 20 t o about 6 of .oxynorphone. _ 10. The

f or mul at Pén oﬂ%tf)’avwn e Vﬁﬁ@lw@? %ﬂa@rlwoewﬁ?ﬁ abad 20ART 40 ny
of oxynorphone. 11. A sustained rel ease oxynor phone formnul ation
conpri si REYROBYWEAi ned rel ease delivery systemand from about 5 ng to
about 80 ng of oxynorphone, wherein after oral admnistration of a
single dgse tQ a. patient the fornulation provides a ratio of the

mexi mum Sﬁood?*&fofﬁ@@ﬂﬁtmﬁfaﬁw?a%mtﬂaﬁ&s@u\ﬂh@hcwg@gst autAOe Hoout
200 nL to about 300 nL of about 40% ethanol to the maxi mum bl ood
concent r SEYBHPCoxy mor phone when i ngested after a high-fat nea

wi t hout ethanol from about 0.5 to about 2, and the fornul ation

provi des _agnal gesjia to th atient for at |east about 12 hours after
admi ni st ﬁgt i oﬁl.‘e flowiatﬂﬁ‘é)?fcgf%%d‘fhew 5 fumyiefen camprisgyAbPi s MR rati o
of the maxi mum bl ood concentrati on of oxynorphone when the

f or mul at P8YMPrEhqNEgest ed with about 200 nl to about 300 mi of about
40% et hanol to the maxi mum bl ood concentration of oxynorphone when
the formylation is ingested, after a_ high-fat neal w thout ethanol is
from abodf: 0. 8ha igrmgian of clgim 33, pehereithae mHmymAqag ropgentation pf gyymorphone
wherein the fornul ati on conprises fromabout 20 ng to about 60 ng of
oxynor phois leastphout B ngilul ati on of claim 13, wherein the
formul ati on conpri ses about 40 ng of oxynorphone. 15. A sustai ned
rel ease oxynorphone formul ation conprising a sustained rel ease

del i very 38yst @Eﬁ farpelrtonaf slssn 845vhein e aEmumdioogyorgentsatipidl prinaphone
wherein after oral adm nistration of a single dose to a patient with
about 200s stilcast@bay @ ngL-m. of about 4% to about 40% et hanol the
formul ati on provi des a nmaxi mum bl ood concentration of oxynorphone
fromabout 0.1 ng/nL to about 15 ng/nL, and the fornul ation provides
anal gesi 40t o ifhm*%ﬁmlawofﬂﬁrm a8, whegein the pinimumzblend sescegtrgtion of oxymorphone
adm nistration. 16. The fornul ation of claim 15, wherein the

f or nul at iioH lg9ptabp s’ ng/axi mum bl ood concentrati on of oxynor phone
fromabout 0.5 ng/nL to about 7.5 ng/nL. 17. The fornul ati on of
claim 16, wherein the fornulation provides a maxi mrum bl ood

concent r #i onTs fornylatinnp slaem f6.ovheeghoilie minipgmrhloadsoagsoiretion of gxymorphone
18. The fornulation of claim15, wherein the fornulation conprises

f r om about ati@strahout@.Gatgpul. 20 ny of oxynor phone and the fornul ati on
provi des a maxi mum bl ood concentrati on of oxynorphone from about 0.3
ng/ mL to about 3.2 ng/nm.. 19. The formulation of claim18, wherein

t he formfRat i She forroulptthasfalaimi¥.mherdi bo chiwommeneqdaohesnirgionef prymaspione
fromabout 0.4 ng/nL to about 2.8 ng/ni. 20. The formul ati on of

cl ai m 18,is stheastebputti¥engfmkbnul at i on conpri ses about 10 ngy of

oxynor phone and the fornul ati on provi des a maxi num bl ood
concentration of oxymnorphone fromabout 0.3 ng/nL to about 1.8 ng/nL.
21. The f8r muhaplibérsage form comprisingiheiognyaidnef pay engl drelaons pAdvi des a
maxi mum bl ood concentration of oxynorphone fromabout 0.5 ng/nL to
about 1.5 ng/nL. 22. The formulation of claim 15, wherein the

f or mul at i48n " c hgotolid dasage Bmmabelatm 43 whgreinghe sidrdosage fRsmos seseieddiophone
and the fornul ati on provi des a maxi mum bl ood concentrati on of

oxynor ph@napfepinisting ola tables a Gepsiie. a granmtand Fpavgdeni..  23. The
formul ati on of claim 22, wherein the fornul ation provides a nmaxi num
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33. The formulation of claim 32, wherein the fornulation conprises
about 5 ng of oxynorphone. 34. The formulation of claim 32, wherein
the formul ation conprises about 10 ng of oxynorphone. oxynnrphone
36. The formulation of claim 32, wherein the formnulation conprises
about 40 nmg of oxynorphone. 37. The formul ation of claim 32, wherein
the formul ati on conprises about 80 ng of oxynorphone. 38. The
formul ati on of claim 33, wherein the m ni mum bl ood concentration of
oxynor ph ast bou 0.07 ng/ni. . ,Jhe fornul ation of

o o Bt T 85k Rk BiroamEunE i D (RSP B GPhone. i s
at | east about 0.15 ng/nL. 40. The fornul ati on of claim 35, wherein
t he m ni mum bl ood concentration of oxynorphone is at |east about 0.3
ng/m.. 41. The formul ation of claim 36, wherein the m ni num bl ood
concentration of oxynorphone is at |east about 0.6 ng/nL. 42. The
formul ation of claim37, wherein the m ni num bl ood concentration of
oxynor phone is at |least about 1.2 ng/nL. 43. A solid dosage form
conprising the formul ati on of any one of clains 7-42. 44. The solid
dosage formof claim43, wherein the solid dosage formis sel ected
froma group consisting of a tablet, a capsule, a granule, and a
powder. 45.The solid dosage formof claim44, wherein the solid
dosage formis a tablet.
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